December 1985 Volume 21 No.4

ISSN 0265-3036

A combined primary and abstract journal covering the fields of
biodeterioration and biodegradation-biotechnology.

COMMONWEALTH

AGRICULTURAL

BUREAUX

FAR.i"'HAM ROYAL, SLOUGH SL2 3BN, UK
Tel: Farnham Common (02814) 2281 Telex: 847964 (COMAGG G) Cables: Comag, Slough

Director, Information Services:

Director General
Don Mentz, BAgr.Sc, BEcan

J.R. Metcalfe, MA, PhD, DIC, DTA

INTERNATIONAL BIODETERIORATION,
the official organ of the Biodeterioration Society,
is a quarterly journal of news, reviews, original papers and abstracts covering the whole field of biode-

terioration and biodegradation. It succeeds the International Biodeterioration Bulletin, Biodeterioration
Research Titles and Waste Materials Biodegradation Research Titles previously produced by the former
Biodeterioration Centre at the University of Aston-in-Birmingham.
Bioquest Ltd.,
St. Petees College,
College Rd.,
Saltley, Birmingham B8 3TE, UK
Tel: 021-328-5950

Editor
H.O.W. Eggins, BSc, PhD, FIBiol
Editorial Assistant
Linda G. Eggins, BSc, MSc

Editorial Board
D. Allsopp
A. Contijoch
J.W. Hopton

W. Paulus
H.W. Rossmoore
R. Neil Smith

D. Houghton
G. Llewellyn
C. O'Rear

Editor of Abstract Section
Miss J .L. Halsall, MSc
Commonwealth Mycological Institute,
Ferry Lane, Kew, Surrey TW9 3AF, UK

Abstractors
Mrs. C. Allsopp, BSc
and various CAB staff

Tel: 01-940-4086

Items for the News and Papers sections should be addressed to the Editor, and items for abstracting
should be sent to MissJ.L. Halsall at the Commonwealth Mycological Institute (CMI).
CMI is one of 10 Bureaux and 4 Institutes which together form the Commonwealth Agricultural
Bureaux, an organization sponsored by Commonwealth governments for the dissemination of information
on agricultural research.
For further details of the whole range of CAB Publications and Services see back cover.
Orders and enquiries concerning current subscriptions and back numbers should be sent to:CENTRAL SALES,
COMMONWEALTH AGRICULTURAL BUREAUX,
FARNHAM ROYAL, SLOUGH SL2 3BN, UK
Tel: Farnham Common (02814) 2662

COPYRIGHT

©Commonw~alth

Agricultural Bureaux, 1985. All rights reserved.
No part of this publication may be reproduced in any fonn or by
any means,electronically, mech:mica.lly, by photocopying, recording
or otherwise, without the prior pennission of the copyright owner.

The Executive Council of the Commonwealth Agricultural Bureaux
is a signatory to the Fair Copying Declaration, details of which can
be obtained from The Royal Society, 6 Carlton House Terrace,
London SWl.

Thl' Commnnwcalth A!!ricultural Bureau-.; docs not accept responsibility for any tr:1dc advertisement

indud~d

in thh

pubtic::~tion.

INTERNATIONAL BIODETERIORATION
Vol. 21

December, 1985

BULLETIN

No.4

Page

EDITORIAL ...

271

NEWS ITEMS
ARTICLES
Marine fouling and its effects on offshore structures in the North Sea - A Review
R. G.J. Edyvean, L.A. Terry and G.B. Picken

277

Laboratory evaluation of algicidal biocides for use on constructional materials 3.
C. Grant and A. F. Bravery

285

The effect of putrescible domestic waste separates on selected plant characteristics 2.
M.B. Saull, !.Mills and B. Davis

295

Tensiometer and jaw types in testing textiles for tensile strengths
D. W.H. Walton

301

ABSTRACTS
BIODETERIORA TION-General
PRESERVATION ...
FOODSTUFFS-General
ANIMAL FEEDS
CARBOHYDRATES
GRAINS & PULSES
FLOUR & BAKERY PRODUCTS
SUGAR & CONFECTIONERY PRODUCTS ...
OILSEEDS, NUTS, VEGETABLE OILS
COFFEE, COCOA, TEA ...
TOBACCO
SPICES
SAUCES, DRESSINGS & SOUPS
BEVERAGES ...
FRUIT & VEGETABLE JUICES
FRUIT & VEGETABLES
FISH & SEAFOOD ...
MEAT ...
POULTRY & EGGS
DAIRY PRODUCTS .. .
ANIMAL PROTEIN .. .
PLANT FIBRES
TIMBER
PAPER ...
TEXTILES
HYDROCARBONS, FUELS & LUBRICANTS
PLASTIC POLYMERS
PHARMACEUTICALS & COSMETICS
PAINT ...
METALS
STONE & CONCRETE
GLASS ...
CONSTRUCTIONS ...

303
303
303
308

331

FOULING
BIODETERIORATION ORGANISMS ...
TECHNIQUES
CONTROL
BIODEGRADATION-General ...
ENVIRONMENTAL POLLUTION
SOLID WASTE TREATMENT & DISPOSAL
LIQUID WASTE TREATMENT & DISPOSAL
BIOLOGICAL WASTE TREATMENT ...
WASTE DISPOSAL (BIOLOGICAL ASPECTS)
MUNICIPAL WASTES
INDUSTRIAL WASTES ...
AGRICULTURAL WASTES
SPECIFIC WASTE MATERIALS
BIOCIDES
FERTILIZERS
PHENOLS
ALCOHOLS ...
MERCURY COMPOUNDS
NITROGEN ...
PHOSPHORUS
ZINC
LEAD ...
THERMAL POLLUTION .. .
RADIOACTIVE WASTE .. .
SPECIFIC INDUSTRIES
BIODEGRADATION ORGANISMS
REPORTS
CONFERENCES
BOOKS ...

331

AUTHOR INDEX
SUBJECT INDEX

309
313
313
313
313
315

m
315
316
320

320
322
322
326
326
326
331
331
331

332
332
338
338
341
341
341
342
343
343
343
344
345

m
347
347
347
(1)
(5)

READERS' GUIDE
ABSTRACT SECTION

I.

Bibliographic citations
(a) Titles. Titles are given in the original language if a Latin alphabet is used. Russian and Greek titles
are given in standard translations for whole publications. English translations are given in square
brackets.
(b) Language Symbols. The language symbols used are listed below. An initial capital letter den9tes the
main language of a paper. a small letter the language of the summary (ies).
Af
AI
Ar
Az

Be
Bg
Ch
Cr
Cs
Da
De
Ee
En

Afrikaans
Albanian
Arabic
Azerbaijan( i)/ Azerbaid zhani/
Azerbaidzhanian
B elorussian
Bulgarian
Chinese

Eo
Es
Fi
Fr
Gr
Hu
Ia
In

Croat

It

Czech
Danish
German
Estonian
English

Ja
La
Li
Lv
Ma

Esperanto
Spanish
Finnish
French
Greek
Hungarian
Interlingua
Indonesian
Italian
Japanese
Latin
Lithuanian
Latvian
Macedonian

COMMONWEALTH

My
Nl
No
Pe
Pt
Ro
Ru
Sk
Sn
Sr
Sv
Ta
Tr
Uk

Malay/
Mahasamalaysia
Dutch, Flemish
Norwegian
Persian
Portuguese
Romanian
Russian
Slovak
Slovene
Serbian
Swedish
Tajik/Tadzhik
Turkish
Ukrainian

AGRICULTURAL

BUREAUX

Photocopy Service
We can supply photocopies of most ite.r:ns abstracted in this journal. Please note that copyright regulations do not permit
us to supply photocopies of entire publications e.g. complete books.
The charge is 30p per page inclusive of delivery (by air outside the UK). Minimum charge: £3.00 per item of which a
copy is supplied. Orders should be prepaid (in £ sterling) to avoid delay: frequent users- of the service should enquire
about our deposit account scheme.
All requests must be made in the following form:
Please supply the undersigned with a photocopy of the following extract/article:
Name of author(s) ................................ :................
Date of Publication. , ......... .
Title of paper: .................................................................................. .
Name of Journal: ............................................................................ (/B)
Volume No: ................... .
Part No: . . . . . . . . . . . . . . . . . . . . . . .
Page Nos: ................... .
CAB Journal .................. .
Abstract No: ................ .
Vol. No: . . . . . . . . . . . . . . . . . . . . . . .

I certify that I have not previously been supplied with a copy of this item and that the requested copy will be used only
for research or private study.
Personal signature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Date: ...................... .
Name (BLOCK LETTERS) ..................................................... , ........... , ...... .
Address: ...................................................................................... .

Send this foml and remittance to: Mycological Institute, Ferry Lane, Kew, Richmond TW9 3AF, UK.

INTERNATIONAL BIODETERIORATION
Vol21

No.4

December, 1985

NEWS ITEMS
Th~ Int!!rnational
~iodeterioratiop

Association

The Biodeterioration Sqciety is
considering a proposal that it should
become a founder-member of an
Iqternation~l Biodeterioration Association (IBA) to act as a vehicle for the
organisation of international biodeterioration sy111posia. This proposal
has come about partly because of the
establishment of the Pan American
Biodeterioratioq Society, a fellmy
society
whose
establishment
is
w~lcomed by the Biodeterioration
Spciety. It is (elt tqat as a result of this
new society, a simpler liaison procedure
is now required for international
symposia, rather than the Standing
Committee
for
International
Biodeterioration Symposia, which was a
committee only of tpe Biodeterioration
Society. To avoid beaurocracy it is
suggested that the Officers of IBA
should be those of constituent
biodeterioration societies, that the IBA
should levy no subscription, nor hold
funds, and that constituent societies
would organize directly international
symposia. Final details will be arranged
in due course.

Dr Robert Zinkernagel
It is with deep regret th~t we announce
the death of Dr Robert Zinkcrnagel ()n
2nd August 1985 in his 74th year.
Dr Zinkernagel was an eminent
biodeterioration specialist in CibaGcigy spanning both entomology and
microbiology and rose to the directorate
pfhis company. He was active in helping
to
establish
the
International
Bipdeterioration Research Group. Dr
Zinkernagel was very much a Swiss
gentleman with a truly international
outlook. He demonstrated considerable
clarity of thought, easily expressed in at
least three languages, but always
accompanied by a kindly approach,
especially when involved with the work
of younger colleagues. Our subject will
be the poorer for his death.

Natural Resources Development
UK Directory

Aspects of Pest Control in the
Food Industry

This is a guide to sources of British
expertise and training in renewable
to
natural
resources
available
developing countries.
Up-to-date information for the new
edition of this directory is at present
being collected by the Overseas
Development Administration who
originally compiled the directory in
1977. The aim is to provide British aid
and personnel (at home and abroad)
with a concise service of information
about individual areas of expertise/
seryices/courses in the field of renewable
resources which can be utilised by
organisations/individuals in developing
countries.
Contributio"ns of infonnation should
be sent to:
Patricia J. Wortley, Head, TORI
Publications, Publicity and Public
Relations Section, College House,
Wrights Lane, London W85SJ.

A one-day symposium organised by
The Society of Food Hygiene
Technology was held on 27th September
1984, at Long Eaton, Nottinghamshirc.
The topics covered were:
A review of pest problems facing the ·
foodindustry-P. L. G. Bateman.
The need for planned rodent control in
the food industry- A.N. Meyer
Dealing with birds-J.T. Wadsworth
Pest control on aircraft- M.J. Kelly
Introduction to booklice and the Society
of Food Hygiene Technology survey
of the problem- G .D. Dodd
The Society of Food Hygiene
Technology Survey of the booklouse
problem-S.F. Downing
Recent research on psocids
- D .B. Pinniger
Further information may be obtained
from: The Society of Food Hygiene
Technology, PO Box 188, Potters Bar,
Hcrtfordshire EN61QU.

Symposium on "Food Additives
in Spain and EEC"
A Symposium has been held at
Barcelona last 19 June on "Food
Additives in Spain and in EEC" with the
presence of Mr. Victor Pou, Director of
the Catalil Patronate Pro-Europa
(Catalonia Government Institute), Mr.
R. Haigh (from EEC·Commission at
Brussels, EEC point of view), Mr. A.
Overecm (Chairman of the European
Liaison Committee of Food Additives
and Enzymes Manufacturers; industrial
point of view) and Dr. R. Conty
(General Director of Public Health;
Spanish point of view).
The Symposium has been organised
by Spanish Association of Food
Additives Manufacturers (AFCA) and
sponsored by Patronat Catalil Pro·
Europa. Any details about this
Symposium can be obtained from:
AFCA, General Secretary, Mall orca St.
279, 1", 08037-BARCELONA, Spain.
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Innovation in Biotechnology
This is the title of a booklet which
describes some of the British
Technology Group's (BTG) activities in
biotechnology. It illustrates the ways in
which BTG can help researchers in
academic institutions
and
other
laboratories in Britain to develop,
protect and commercialise the results of
their work.
Further infonnation available from:
Dr. Derek Schafer, Director, Science
Technology Transfer Division, British
Technology Group, 101 Newington
Causeway, London SE16BU.

News Items
The Editor-in-Chief will he pleased to
receive items of news and comment,
either addressed to him at the
Commonwealth Mycological Institute or
to Bioquest Ltd, St Peter's College,
College Road, Saltlcy, Birmingham BS
3TE, England.
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THE BIODETERIORATION AND BIODEGRADATION
OF PLASTICS AND POLYMERS:
A symposium held by the Biodeterioration Society at
Cranfield Institute of Technology, Cranfield,
12th -13th September, 1985.
Microbiological Transformation
of Polymeric Materials: Applied
and theoretical considerations.
Arthur M. Kaplan, U.S. Army Natick
Research & Development Center,
Natick, Massachussetts 01760-5020.
Polymers find world-wide application
as materials used for industry, medicine,
science and the arts. The response to
microbiological challenge is frequently
one criterion that determines where a
specific polymeric material may be used.
It is essential that the material's ability to
resist or be amenable to microbial
transformation be clearly known and
understood if it is to be used properly
and
productively.
Empirical
methodology has been developed to
provide guidelines that govern the
selection of polymeric materials used in
items of commerce. The basic scientific
interrelationships that exist between the
biological, chemical, physical and
environmental parameters that impact
on a polymer's functionality must also be
considered. Applied and theoretical
considerations of significance to the
microbiological aspects of polymer
behaviour are therefore discussed as
these pertain to the microbiological
transformation of polymeric materials.

Biodegradable

plastics.

G.J.L.

Griffin, Ecological Materials Research
Institute, Brunei University, Shoreditch
Campus, Egham, Surrey TW20 OJZ.
In the absence of economic
constraints there seems to be little
difficulty in preparing synthetic or semisynthetic polymers which are quite
rapidly decomposed by the direct action
of bacterial or fungal enzymes.
Conversely by selecting particularly
refractory synthetic polymers and
compounding them with adequate
protective agents it is possible to prepare
useable plastics compositions with a very
high life expectancy in biologically active
environments. Much more difficult is the
problem
of
designing
polymer
compounds which are economically and
technically acceptable to a specific
industry, that of packaging goods for
retail distribution. This paper considers
the constraints imposed by the
packaging
technologists
on
the
development
of
environmentally

preferred materials, in particular the
conflict between the requirements for
lengthy in-store life possibly in contact
with food, and subsequent breakdown in
garbage disposal operations. Test
methods are described and the
importance of their selection is
considered in the light of experience
with starch polymer blends used as
packaging films.

The use of biodegradable polymers of biological origin.
P.J. Senior, Biological Products
Business, PO Box 1, Billingham,
Cleveland TS23 !LB.
Poly-3-hydroxybutyrate
and
copolymers
incorporating
poly-3hydroxyvaleric acid arc made by
microorganisms from a wide variety of
feedstocks. The polymers arc all high
molecular weight polyesters but with a
broad range of properties and potential
applications. The organisms growth
environment may be controlled to select
a particular polymer with specific
properties such as melting point, degree
of crystallinity, tensile strength, gas
permeability properties and impact
strength.
Although
conventional
processing equipment can be used for
fabricating film, fibre or other formed
elements from the thermoplastics the
end results whilst conventional in a
plastics business sense are unique. The
polymers are all biodegradable. Rate of
degradation may be enhanced or
retarded by the inclusion of certain
chemicals or microbial metabolites in
the product. The mechanism of
degradation is enzymic and the end
product is a monomer commonly found
as an intermediate oflipid metabolism in
most living organisms.
The potential for such materials will
be discussed with reference to
applications in medicine effluent
treatment and environment protection.

subject and show inter alia that the
nature of refuse is changing. This will
assist the conclusion that in finding new
landfill sites there is great difficulty in
meeting ecological criteria. 54 County
Councils and several districts have
contributed on various aspects of the
subject.
There is a distinct demarcation line in
division of responsibility between
Counties and Districts in relation to
waste management. They have totally
different objectives and this leads to a
further conclusion that there must be
future reconciliation (harmonization) in
the
interests
of
acceptable
environmental standards.
After consultation with C.C.s I feel
that it is difficult to quantify the effect of
plastics and in particular plastic sacks on
the biomass as a whole. In practice,
problems which emerge, result from
degradable materials (gas production,
leachate generation and settlement). It
is revealed that no specific research work
is carried out either "individually or
collectively by disposal authorities
although Nottingham C.C. have
recently excavated a tip after 15 years.
It was generally agreed that the main
problem arises from plastic materials
when delivered loose (as opposed to
refuse sacks).
An annexe will describe work on
scraps of polyethylene recovered from a
Dano (type) Biological stabilising plant
(1977) and buried until1985. An average
weight loss was some 26%.
I have to conclude that selective
separation of plastic materials is
impracticable at this time.
The calorific values of polymers for
example polyethylene (1.89 x 10 4)
compares favourably with household
coal (1.2 X 10 4) and Warren Sprin¥
Laboratory (D of T & Industry) have
written to me on their work leading to
manufacture of refuse derived fuel and I
shall touch upon this.
The paper concludes with future
predictions as to the economic viability
of effective alternative options.

Plastics and waste disposal.
E. Ismay, Euro (UK) Environmental
Services.
Statistical information (at present
awaited from the Institute of Solid
Wastes Management) will introduce the

The biodeterioration of robbers.
G.
R.
Williams,
Dairy Crest
Creameries, Milk Marketing Board,
Felinfach Lampeter, Dyfed SA48 BAG.
This paper reviews the literature on
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the microbial deterioration of rubbers.
Rubber compounds
have
been
investigated for over seventy years in an
attempt to assess their biodegradability.
Compounded rubbers are complex
products, consisting of a basic polymer
or co-polymer, to which is added one or
more chemicals which comprise the
vulcanizing system. Fillers can also be
added, which may enhance the basic
properties, or may have a diluent effect.
Plasticisers, processing aids and
pigments can also be added as required.
The available evidence on the
biodeterioration
of
rubbers
is
contradictory and confused, but several
general principles emerge. Naturally
occurring polymers arc subject to
biological attack, but synthetic polymers
arc resistant. Organic additives are
susceptible to attack by microbes, but
fillers and vulcanizing systems make the
rubber less susceptible to biodcterioration.

Microbial
degradation
of
polyurethanes Z. Filip, Institut fiir
Wasser-, Boden- und Lufthygiene
AuBenstelle Langen, Heinrich-HertzSir. 29,6070 Langen, FRG.
Polyurethanes have found widespread
application in different industries and in
agriculture, and it is imperative to know
more about their biological stabilibity or
degradability. Microbial degradation of
polyurethanes may be effectively
followed using light microscopy,
gravimetry, intra-red spectroscopy and
other
methods.
The
microbial
breakdown of those polymers can be
initiated by utilization of remaining
isocyanates which may serve as a sole
nutrient source for some microscopic
fungi, e.g. in pure cultures of the fungi
phenolic metabolites may subsequently
contribute to the deterioration of
polyurethanes. In complex cultures of
soil or garbage micro-organisms,
polyurethane may be completely
decomposed.
The
microbial
decomposition includes utilization of
polymer constituents like urea, amide
groups, urethane groups and isocyanuric
acid. Polyurethane based on polyester is
more resistant against microbial
degradation than that based on
polyether.

The mechanism of polyurethane
biodeterioration. B.F. Sagar and
D.S. Wales, The Shirley Institute.
The susceptibility of polyurethanes to
biodegradation depends greatly on their
chemical structure.
Polyester
polyurethanes in particular arc very

susceptible to degradation by a wide
range of different micro-organisms. It
has been demonstrated that many of
these
micro-organisms
produce
extracellular esterases when grown in
pure culture. Esterase activity was
only observed when the
microorganisms were grown in the presence
of a polyester or a polyester-based
polyurethane; when these were absent
there was no detectable extracellular
esterase activity.
indicating that
elaboration of esterase is inducible.
The manifestation of the initial
stages of enzymatic attack in the
form of incipient cracking of the
polyurethane fihn is interesting.
Crude
esterases
isolated
from
Trichoderma
viride,
Chaetomium
globosum, Aspergillus terreus and
Rhizopus stolonifer have been used
to study the degradation of two
model polyurethanes. The first of
these was based on butane I ,4 diol
and isopherone diisocyanate, and
contains only urethane links; the
second was based on poly(ethylene
glycol adipate) and toluene diisocyanate, and contains both urethane
aud ester links. The effect of proteases on the model polyurethanes
has also been examined, and the
crude esterases isolated from the
four microfungi partly characterized
using gel permeation chromatography.

The fungal degradation of
polycaprolactone polyurethane
elastomers. Wendy Shuttleworth and
Kenneth Seal, Biotechnology Centre,
Cranfield Institute of Technology.
Although
polycaprolactone
polyurethanes (PCLPU) are claimed to
have good hydrolysis stability based
upon physical test data their
susceptibility to biodegradation in the
presence of fungi has been demonstrated
by a number of workers and by in-service
failures. It is certain now that esterases
(lipases) are the mechanism by which the
process occurs, and it has been shown
that significant degradation can take
place within 8 weeks of burial in the soil
fungi
produce
(25°C).
Many
extracellular esterases, and thus an
isolation programme was carried out to
determine those fungi able to degrade
PCLPU. The techniques used in the
programme and the subseq~ent
characterisation studies are dcscnbed
and a rapid method for predicting the
susceptibility of polyurethanes is
detailed. It is suggested that more
attention be paid in choosing the microorganisms used in the routine testing of
plastics.
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The behaviour of polyester and
polyetber polyurethanes towards
micro-organisms. E-H. Pommer and
G.
Lorenz,
BASF Agricultural
Research Station, Limburgerhof, FRG.
The testing of the resistance of
thermoplastic polyurethane elastomers
towards microbial attack can be
established by a number of methods.
The experiences gained over a period of
several years with a soil-burial test will
be reported here. This test is conducted
in a manner similar to that described in
DIN 53739. The actinomycetes and
fungi used in these tests had been
originally isolated from microbially
degraded polyurethane polyester. In
order to optimise or to accelerate the
rate of microbial attack, the test objects
were either put under stress by bending
or had been pre-treated (UV light,
leaching) before being buried in the soil.
In addition to polyurethane polyester,
polyurethane polyether material was
also included in the experiments as these
had shown themselves to be fully
resistant to microbial attack, also under
greater microbial pressUre. The
polyurethane
polyester
material
exhibited clear differences in respect to
the time at which microbial attack
began; this lay between 2 and 10 weeks.
In order to be able to comment on the
behaviour of polyurethane elastomers
towards microbial attack, this type of
experiment should be conducted over a
period of 16 weeks.

The biodeterioration of plastics
and polymers in footwear. D.
Pettit, SATRA House, Rockingham
Road, Kettering, Northamptonshire
NN169JH.
Micro-organisms play a less important
part in the deterioration of synthetic
footwear materials than they do in the
case of those derived from natural
products. However, in footwear
deterioration can also arise from
reaction with the human organism.
Apart from physical attrition there is
also the possibility of deterioration by
body fluids, mainly sweat. Even this
agent is not known to have significant
effects on plastics other than those
susceptible to hydrolysis. The main class
of polymers to which this criterion
applies is urethanes, they are therefore
the ones to which most attention will be
given in this talk. Since the conditions
which favour hydrolysis also promote
the growth of micro-organisms the
relative importance of the two likely
causes of deterioration will be
considered.
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The testing of plastics materials
for
their
microbiological
Joan
Kelley,
resistance.
Commonwealth Mycological Institute,
Ferry Lane, Kew, Surrey TW9 3AF.
A review of national, international
and military standard test methods
designed for use with plastics materials is
presented.
Other
methods
not
specifically designed for use on
polymeric materials but which are often
employed are also covered.
A criticism of these standards is given
together with a discussion on methods of
maintaining
and
measuring
tHe
environmental conditions tequired and
the inherent difficulties this involves.
There is a discussion of the criteria
used to assess growth, damage and its
significance, along with some thoughts
on future methods of testing and
assessment which could remove the
somewhat subjective nature of current
techniques.
The possible structure of an "ideal"
microbiological
standard
for
biodeterioration testing is mentioned
and the problems of predicting the
resistance
to
attack
of
such
heterogeneous materials as plastics are
also coveted.

Microbial
degradation
of
polyurethane products in service.
Maria Stranger-Johannessen, Center for
Industrial Research, Oslo, Norway.

Three cases of microbiological
degradation of polyurethane products
are presented:
Polyurethane
foam
mattresses
became degraded by spore-forming
bacteria. These organisms were traced
back to an infection in the prepolymer.
They had thus survived the foaming
process and developed under favourable
conditions in the mattresses.
Polyurethane sheets used for the
inflatable bladders in safety belts were
accidentally degraded on storage under
hurriid conditions. Two fungi wete
isolated from the deteriorated material
and the damage reproduced on sound
sheets with these fungi. Other materials
were then chosenfor the bladders on the
basis of the results from microbiological
tests.
Deep cracks were observed in
polyurethane sheathings of cables used
for measurements in the sea. Fungi were
isolated from the cracked areas and the
damage reproduced on new material
with some of the fungal strains.
Additional investigations indicated that
the infection of the cables occured
in the sea, but that the deterioration
took place when they were stored
on
board
the
ship.

This paper covers some of the uses and
requirements of chemical biocides in the
present day plastics industry.
Certain polymers and polymer
systems can be degraded by the action of
bacteria, fungi or a combination of both.
There is therefore a need for chemical
preservation against such attack. Other
conditions must b~fulfilled for such an
attack to take place and if the end use of
the material precludes the attainment of
such conditions, then such preservation
will be rendered Unnecessary. However,
in many instances the manufacturer has
little control over the way in which his
end product is used and therefore
protection is needed.
The physical degradation of plastics
caused by micro-biological action will
eventually tender the product useless,
but aesthetic factors are often equally, if
not more, important. This should be
guarded against as and where possible.
Biocides to be used in plastics have to
meet
stringent
requirements;
compatibility,
processability
and
durability being obvious ones. Other
factors such as ease and safety of
handling and impact on the environment
are also very important.

Chemical preservation of plastics
against mirobiological attack.
I.D.K. Dring, British Sanitized Limited,
60, Market Street, Ashby-de-la-Zouch,
Leicestershire LE6 SAN.

FORTHCOMING MEETINGS
7th. InternatiOnal Biodeterio~ation
Symposium, Emmanuel College,
Cambridge, England. 6th - 11th
September 1987
Plans for this Symposium are now
well advanced and the first Announcement will be made in the Spring
of 1986.

Biotech 86 Europe, International
Conference and Exhibition on
Commercial and Industrial
Progress in Biotechnology.
Wembley Conference Centre, London
13th-15th May 1986
Conference topics will include:
Health care
Food and beverages
Process engineering
Chemicals and enzyme technology
Agriculture
Industrial management

Further details from:
Biotech '86 Europe, Online
International Ltd., Pinner Green
House, Ash Hill Drive, Pinner,
Middlesex HAS 2AE, UK.

International Research Group on
Wood Preservation 17th Annual
Meeting, Avignon, France 26th - 30th
May 1986.
The scientific programme includes
Plenary, Working Group and Sub-group
meetings.
Discussions, papers and eventually
posters on:
Microbial breakdown mechanisms
Termite problems
Insects in dry wood
Soft rot tests
Field tests out of ground contact
Stain in timber in service
Non-destruction testing for the
detection of defects in poles

Basidiomycete tests
Collaborative field experiments
Health and safety aspects
Remedial treatments
Timber in marine environment
Further details from:
s/c Centre Technique Forestier Tropical,
Departement Forestier du C.I.R.A.D.,
4Sbis, avenue de Ia Belle Gabrielle,
94130 Nogent Sur Marne, France.

Chemicals in the Environment,
Lisbon,
1986
International
Conference 30th June- 3rd July
1986. This conference reflects the
current interest- and concern over the
increasing number of specific chemicals
of significance, their effects on the
environment and technology for their
management
and
control.
Interconnected aspects of the air, water
and terrestrial environments will be
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drawn together under unifying themes.
The major groups of chemicals to be
considered will include the heavy

metals,

organic

and

Biological monitoring of
chemical pollution.

inorganic

micropollutants, nutrients and asbestos

and the conference will focus on their

For further information please
contact:

significance in the following areas.

Chemicals Conference Secretariat,
c/o Prof.R.Pef9', Public Health and

The Water Cycle
Freshwater environment
Marine environment
Groundwater
Water treatment and supply
Wastewater treatment

Water

Agriculture nnd Land Management
Sludge disposal
Irrigation
Fertilisers
Land reclamation
Land use
The Atmosphere
Effects of fossil fuels

Industrial emissons
Emission control technology
Atmospheric chemistry
Industry
Toxic waste disposal
Industrial waste treatment
Biodegradability and treatability
Clean technology

Mining wastes
Toxicity and Health Effects
Human health
Plants and crops
Animals and livestock

Resource

Engineering,

Department of Civil Engineering,
Imperial College, London SW7 2BU.

Aquatic Plants for Water
Treatment
and
Resource
Recovery - A Conference on
Research and Applications Orlando, Florida - July 20th 24th, 1986. The scientifi.c program will
be comprised of sessions in the following
topical areas:
Biology and Ecology of Aquatic Plants
Reproductive physiology
Growth and development
Photosynthetic responses
Nutritional requirements
Biomass production
Water Treatment Sy~tems
Types of treatment systems
Aquatic plant management

1. cultural techniques
2. harvesting and handling
Hydrodynamics
Biochemical and physiochemical
processes
Case studies
Biomass Utilization
Pretreatment of plants

Conversion to methane
Other potential uses
Byproduct recycling
Case studies

Economic and Environmental Impacts
Systems analysis
Economic analysis
Environmental impact
Water resource utilization impact
Social impact
Invited co-sponsors are:
Florida Water Management Districts,
U.S. Depts. of Agriculture, Energy and

the Interior, Environmental Protection
Agency, National Science Foundation,

Electric Power Research Institute, and
various research societies and centers.
Further information from:
Dr. Wayne H. Smith, Chairman,
Aquatic Plants Conference Steering
Committee, University of Florida IFAS, Center for Biomass Energy
Systems, McCarty Hall, Room 0040,
Gainesville,•FL 32611, USA.

MARINE FOULING AND ITS EFFECTS ON OFFSHORE STRUCTURES IN THE NORTH SEA
A REVIEW
R.G.J. EDYVEAN 1, L.A. TERRY 2 and G.B. PICKEN2
Abstract: The literature on fouling communities associated with offshore structures is reviewed, being
differentiated into geographical groupings in the North Sea. The effects of such fouling is considered,
especially by its obscuring of the substratum, its effects on hydrodynamic loading, and its effects on
corrosion and corrosion protection.

Introduction
The extraction of oil and gas from the North Sea began in the southern gas fields in the mid 1960s and oil was first produced in 1975,
from the Argyll field. There are now over 100 platforms operating in three main areas in the North Sea- southern, central and
northern- and this figure is expected to reach 130 by the mid 1980s with half of the platforms in water deeper than 50 m, and north of
latitude 56°N (Ingram 1978). Although the number of platforms will not increase dramatically in the next few years, it is likely that
the new structures will be placed in deeper and more hazardous localities than existing platforms (Anon 1979a).
Offshore oil and gas platfonns in the North Sea provide ideal sites for many forms of sessile and sedentary marine growth
(Wolfson et a/. 1979). A wide variety of algae and invertebrates have colonised the submerged substrata of steel and concrete
platforms, establishing diverse fouling communities at all offshore locations. Since the introduction of the Offshore Installations
(Construction and Survey) Regulations in 1974 (HMSO 1974) operators in the UK sector of the North Sea have been legally
required to report the extent and thickness of marine growth on their instailations.
There is now a substantial body of information on the nature and effects of marine fouling on offshore structures, which is assessed
here. This paper focuses on the North Sea situation and tries to highlight research which has been carried out in response to the
needs of this industry. It does not attempt to cover the vast amount of literature pertaining to ship-fouling or to fouling in other
waters. Mention is made of offshore practices, such as cathodic protection and operational procedures, but detailed discussion of
these merits reviews of their own and the descriptions included here act as background for the ensuing discussion on the effects of
marine fouling in the North Sea.

The Development of Fouling Communities

Fouling is the collective term for organisms that are found growing on man-made substrata in the sea. Immersion of any
unprotected material into seawater initiates a series of complex physical, chemical and biological interactions which eventually
results in the establishment of a mature fouling community. The successional stages of fouling, with particular reference to the North
Sea, may be summarised as follows.
Immediately following immersion, dissolved organic material is adsorbed onto the surface of metal, concrete or paint, imparting a
net negative charge to the surface (Niehof & Loeb 1972, Loeb & Niehof 1977). Different substrata may acquire organic films of
different composition and concentration, but the general effect of the film is to facilitate, perhaps even permit, the settlement of
bacteria and micro-algae (Floodgate 1971, Carson 1980, Dempsey 1981a, !981b). Bacteria, diatoms and micro-algae are probably
carried to the substratum in association with suspended organic debris or mineral grain aggregates (Wood 1967). All these
micro-organisms produce copious mucilage giving rise to the characteristic 'slime' associated with this initial thin fouling layer,
which itself may influence the subsequent settlement of micro- and macro- fouling organisms (Wood 1950, Young & Mitchell1973).
Following establishment of the bacterial slime layer, which occurs within days or weeks of immersion depending on seasonal and
other conditions, there is the gradual development of a macro-fouling community comprising plants and animals. Macro-fouling
may be usefully divided into two morphological types, soft and hard. Soft foulers comprise flexible, sometimes compressible
organisms that lack a rigid exoskeleton, and include all seaweeds (except the crustose algae), soft corals, sponges, anemones,
tunicates, hydroids and some bryozoans. Their form may be altered by mechanical pressure from divers or cleaning equipment.
Hard fouling organisms possess a hard exoskeleton in the form of a shell, plates or dwelling tube, and include bivalve molluscs,
solitary and aggregate tubeworms, barnacles, stoney corals and the crustose algae.
The composition, extent and rate of development of a macro-fouling community at any site is determined by the interaction of
many variables, notably geographic location, nutrient availability, light levels, water depth and temperature, influence of currents
and waves, and the nature of the seabed and its biota. Currents are important because these determine which larvae and spores are
likely to seed particular installations from coastal and other nearby populations, and some larvae and spores may originate from
fouling on vessels servicing the fields. The season of platform immersion, and interspecific competition, also have considerable
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influence on the developing communities (Forteath eta/. 19&4) and local pollution by the discharge of production water or chemical
and domestic waste may reduce growth in certain areas (Wright & Bryce 1983). The settlement of some species, particularly
barnacles, is not always random but may be encouraged by the presence of other individuals of the same species (Crisp & Meadows
1962, Fry 1971).
Fouling develops over a period of time through a number of successional communities to reach a climax community when a
balance is attained between competition, dominance, death and recolonisation by the species making up the community. Cleaning
operations and storm action interrupt community development, returning it to an earlier successional stage or altering its
characteristics. The filamentous green alga Enteromorpha sp., for example, will rapidly recolonise cleared areas in the photic zone,
and all stages from microscopic sporelings to dead and decaying plants may be present. Growth is rapid and plants can reach lengths
of20-30cm in the nutrient-rich, well-aerated waters around the platforms (Moss 1981). Damage and incomplete cleaning results in
an even denser mat of Enteromorpha, formed by the regeneration of the basal parts (Moss & Marsland 1976).

Fouling Communities on North Sea Platforms
Different fouling organisms settle and grow at different depths on platforms in the North Sea, and as fouling layers develop, a
zonation of communities characteristic of particular depth ranges can be recognised on many platforms. The different depths are
measured with respect to M.L.W. (Mean Low Water) i.e. 20m refers to a depth of 20m below this point. Very broadly, there are
three main communities on platforms in the UK sector of the North Sea.
From sea level to about 20m fouling consists predominantly of mussels and seaweeds, often overgrowing a background cover of
tubeworms and saddle oysters. The requirement of algae for sunlight restricts them to the depth range from the splash zone to about
30m below mean low water level in the North Sea, although some red algae have been found to 96m off the Rockall Plateau (Ciokie
era/. 1981). The depth range from 20m to about BOrn is dominated by soft corals, anemones and hydroids, and below 80m the fouling
layer comprises a mixture of solitary and aggregate tubeworms, barnacles, tunicates, hydroids and soft corals.
There are differences in the composition, extent and thickness of fouling in different areas of the North Sea. The following
descriptions of fouling communities on North Sea platforms have been obtained largely from the in situ survey of platforms by
divers, supplemented by the onshore survey of two structures after their removal- platform WE in the West Sole field and the flare
platform frame from the Norwegian Frigg field.
(i) Southern North Sea.
The platform WE, dismantled and brought ashore in 1978, had been situated in 22.5 m of water where the maximum wave height
was 16.5 m (Stanselll978). The marine growth on the legs showed the following zonation (Anon 1979b, Goldie 1981, Hardy 1981).
Seaweeds including Enreromorpha spp., Cladophora spp. and species of Rhodophyta occurred in the tidal and splash zones from 7
to 2m above lowest tide. From 2m above to 2m below low tide Enteromorpha spp. was the dominant alga, with Desmarestia viridis
also present. A substantial mussel community extended from the base of the algal band to 12m, with densities of over 1000
individuals m- 2 • Mussels continued to dominate on horizontal cross members to 15m, possibly because animals cleaned from
shallow locations had settled and reattached successfully on deeper members. Significant amounts of hydroid, mainly Tubularia sp.
were also found in the mussel zone, forming a 'turf' up to 2cm thick. The turf consisted of a mixture of hydroids, the remains of
byssus threads, entrapped micro-algae and the soft dwelling tubes of the amphipod Jassa falcara. This shelter-building habit of J.
fa/cara helped to consolidate the turf.
From the lower end of the mussel zone to 19m depth, fouling was dominated by a single species, the anemone Metridium senile,
and from 19m to the mudline there were mainly barnacles Balanus balanus..
(ii) Central North Sea
Fouling communities in the central North Sea are reasonably rich in species. Sixty-twO animal species were recorded on the
Forties platform after 4 years placement, of which 42 were sessile (Goodman & Ralph 1981 ). Forty-five species of plants and animals
were reported from Montrose Alpha after 5 years placement; 40 were sessile, including 10 species of algae, 10 species of bryozoa and
8 species of hydroid (Forteath era/. 1982). Twenty-nine species of algae were reported on the flare frame from the Frigg field after
4~ years placement (Asen 1983) comprising 16 species of Rhodophyta, 8 species ofPhaeophyta and 5 species of Chlorophyta.
The surface regions of many platforms in the central North Sea are frequently dominated by green algae of the genera
Enleromorpha and U/va. On Montrose Alpha, for example, they gave 95% cover to a depth of 15m (Forteath era/. 1982). Red algae,
particularly species of Polysiphonia, also contribute to the seaweed carpet. Polysiphonia urceolata and P. broadiaei were present
down to 13m on Montrose, giving 95-100% cover in the depth range 6 to 10m (Forteath era/. 1982).
Kelps have not been a problem in the southern gas fields (Moss 1981), but they do o.ccur in the central North Sea. Laminaria
digitata, L. hyperborea and A/aria esculenta were recorded on Montrose Alpha and maximum densities of 140 laminarians m- 2 have
been recorded in the Frigg Field where, although anti· fouling measures had prevented much algal colonisation in the splash zones,
kelp formed a dense cover in the depth range 5 to 7 m (Asen 1983).
In the shallow regions of platfOrms, the exact position and orientation of a site can affect the species composition of the fouling
layer. On Montrose Alpha, all shaded areas in the depth range sea level to 30m were dominated by the hydroids Obelia dichoroma,
Laomedea flexuosa, Bougainvillia ramosa, and Tubularia larynx, and the arborescent bryozoans Bicellariel/a ciliata, Bugula
avicularia and Electra pilosa (Forteath et at. 1982). Position had less effect below 30m on Montrose, with calcareous bryozoans
Omalosecosa ramulosa and Tubulipora liliacea dominating to 5lm and encrusting bryozoans, particularly A/cyonidium hirsutum,
dominant from 51m to 71m.
Algae are not the dominant organisms of the shallow regions on all platforms in the central North Sea. Mussels, Mytilus edu/is,
dominated the depth range sea level to 30m on Forties platforms (Goodman & Ralph 1981, Forteath era/. 1982) and from sea level to
15.m on Beatrice structures (Forteath eta/. 1983). Their growth rates on platforms can approach those of cultivated mussels on the
west coast of Scotland, with individuals up to 9cm in length after 4 years in the West Sole field (southern North Sea) and a slightly
lower rate of 5cm in 3 years on Forties (Goodman & Ralph 1981). Myrilus edu/is has always dominated the depth range from sea
level to 30m on Forties, but on the nearby Montrose platform this range is dominated by seaweeds and hydroids, despite the
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presence of apparently similar water masses around Q.oth platforms. Large numbers of mussel spat were found on Montrose 5 years
after installation and it is possible that they came from the Forties Field population (Forteath eta/. 1982).
Sw::~cssion of species composition over the years since installation has been observed on some regions of platforms. On the upper
areas of IWontrose Alpha for example, the hydroid Tubularia larynx colonised most of the steel surface very rapidly and was
dominant in t.he depth range from sea level to 31m by the second year (Forteath eta/. 1982). By the summer of the fourth year,
however, much of the hydroid growth on sunlit regions had been replaced by seaweeds and by the fifth year, kelps, Laminaria spp.,
and pseudo-perennials, Polysiphonia spp., were dominant in the sunlit zones. On shaded surfaces, hydroids were replaced by the
arborescent bryozoan Electra pilosa by the third year. In the depth range from 31m to 51m initial colonisation by hydroids was
superceded by calcareous bryozoans. Tile most significant change below 51m depth from the third year onwards was the
qevclopment and continuing increase in aggregations of the tubeworm Filagrana implexa.
Jll"q,tforms in the central and northern sectors of the North Sea show a gr"eat deal of similarity in the composition of their fouling
cpmmunities below lOOm (Picken eta/. 1983). A partial background cover of solitary tubeworms is established within two years of
placement and this is then overgrown by a cover composed of the aggregate tubeworm Fifograna implexa, hydroids, scattered soft
corals and aneq1pnes. Tunicates and the deep water barnacle Balanus hameri are prevalent in silt·free conditions.
(iii) Northern North Sea
Detailed accounts of the fouling on platforms in this region remain unpublished at present, although some information is available
in more general reports (Goodman & Ralph 1981, Forteath eta/. 1984, Picken eta/. 1983).
Kelps are found on several structures in the northern North Sea. The biology of the genus Laminaria has been documented (Kain
1979) !'nd the role of these algae in the fouling of platforms discussed (Johnston 1981, Moss eta/. 1981). The growth rate of kelps can
be as much as 1.3cm per day and values of 6-9 kg/m 2 fresh weight have been reported for the standing crop of Laminaria digitata
(Johnston 1981).
Little de~ailed published information is available for concrete platforms. Fouling has less severe structural loading effects on
concrete platforms than on steel ones because ,of their greater size. Mussel growth was not found to be significant on concrete
installations in the Brent Field (Wright & Bryce 1983).
Summary of Fouling in the North Sea
Structures placed at any depth in the U.K. Continental Shelf will become fouled unless they are protected by antifouling
measures. Even placement in deep water or at remote locations does not impart immunity to the effects of fouling. The composition
of the fouling layer, the rate of its development, and its ultimate thickness, depend on a large number of factors, but it is an
inescapable fact that unprotected substrata will became fouled. The species and groups regularly found at a large number of sites
throughout the North Sea are seaweeds including Enteromorpha sp., VIva sp., Polysiphonia spp. and Laminaria spp., and
invertebrates inducting hydroids, Mytilus edulis, Pomatoceros triqueter, Hydroides norvegica, Filograna implexa, Alcyonium
digitatum, Metridium senile a.nd Balanus crenatus.

The Effects of Fouling on Offshore Structures
Although the problems caused and enhanced by marine fouling affect offshore structures in all parts of the world, the combination
of deep water and extreme weather conditions make the North Sea a particularly severe environment. The presence of marine
fouling can have an effect on both the structure of a platform and operations associated with it. The major consequences of fouling
are that it obscures the underlying substratum, increases dynamic and hydrodynamic loading, and can alter the physical and
chemicaJ conditions ofmicrocnvironments intimately adjacent to the substratum. These major effects are discussed below.
(i) Obscuring the substratum
This is the most widespread problem and currently the costliest. Extensive covers of soft and hard fouling must be cleaned off
before visual inspection and .non-destructive testing (NDT} can be carried out. Inspection, either by remotely controlled cameras or
direct visual observation by divers, can be impeded by marine growth. Crustacea and fish are attracted to floodlights, obscuring
camera ijelds of view (Haywood 1981), and the development of kelp 'forests' similar to those around the coastline of the North Sea
could be·a considerable hazard to divers and their equipment. Hard fouling, such as mussels and barnacles may also hamper or even
damage diver equipmJnt. The fouling will obscure reference points and may mask faults such as cracks in welds. The amount of time
spent cl~aning areas for inspection and hence the costs and risks involved, thus become considerably increased. Another operation
effect due to the presence of marine organisms is the blockage of seawater intake filters by plankton (Finch 1978, Edyvean &
Pearson 1983).
The removal of fouling, either to relieve loading or permit weld inspection, is now a regular and expensive feature of maintenance
operations. In the southern North Sea where individual platforms have surface areas of about 3,000m 2 , it is estimated that 37 ,000m2
are cleaned each year (Oldfield 1981). It has been estimated that cleaning to relieve structural loading on platforms in the central and
northern North Sea will be at a rate of three jackets each year by the mid 1980's and seven jackets each year by 1990, when about
112,000m 2 of surface will be cleaned annually (Oldfield 1981). In addition to structural cleaning, it is anticipated that approximately
4,000m of weld run will be inspected each year by 1990. The annual diving requirement in the UK sector of the North Sea will be
about 24,000 diver days by 1990, with a total cost of £16.5 million (Oldfield 1981). Overall expenditure on maintenance and repair
work in the North Sea is estimated at between £200 million and £400 million for the 1980's (Ingram 1978).
(ii) Effects on hydrodynamic loading
The submerged section of a steel platform, the 'jacket', consists of legs and tubular bracing members ranging in diameter from
30cm to 550cm. The main region of marine growth is from sea level to 30m depth, and on typical jackets in the northern North Sea
the surfaoe area of this region is about 9,000m2 (Kampschaefer 1979). This depth range contributes a high proportion of the total
loading even on a clean platform. Marine growth increases both the diameter and the surface roughness of submerged members,
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resulting in an increase in hydrodynamic loading (Anon 1980). A problem with some of the early designs of rigs for the North Sea
was that little was known of the probable growth and biomass of fouling and consequently the magnitude of the problem was
underestimated. Approximately 70% of the normal loading on a platform standing in 100 m of water is derived from the zone
between 8m above and 30m below mean sea level. On a central North Sea platform it has been calculated that a layer of fouling
150mm thick would increase the loading by 42.5%. The increase in diameter due to the fouling would be responsible for a 17.5%
increase in the loading and the increased drag coefficient of 1.0 would account for a further 25% increase (Heal 1979, 1981). This
same ISOmm thick layer would also cause a 62% increase in fatigue damage and a 54% decrease in fatigue life (Heaf 1981).
Many investigations into the effects of wave forces on tubular members have been carried out (Offshore Research and
Development 1980). The effects of surface roughness, for example, have been studied using sand-coated scale models (Sarpkaya et
a/. 1977). This loading caused by roughness has to be added to the loading attributable to the increase in member diameter caused by
fouling (Pearcy 1979). The weight of fouling in water is insignificant in comparison with the weight of the jacket; a layer 250mm
thick, for example, increases platform weight by only 0.24% (Heaf 1981). Fouling can trap a considerable amount of water,
however. which further influences the dynamic and hydrodynamic loading of the member. A lm diameter cylindrical member
covered in 100mm of fouling has been calculated to have I tonne of water trapped around every 3m of length (Kingsbury 1981).
The design limits for most platforms in the North Sea are between SOmm and 100mm of fouling (Oldfield 1981). These limits have
been exceeded on some platforms (Johnston 1981) and induced failure is a distinct possibility (Eikers 1978). A minor structural
failure has already occurred resulting in the loss of a secondary bracing member (Anon 1976, Anon 1978, Freeman 1977). In this
instance the fouling was in excess of the design allowance and had increased the effective diameter of the member from 300mm to
about 700mm. Fatigue analysis indicated that the increased loading caused by the growth could have resulted in a substantial
reduction in fatigue life and thus contributed to the failure (Anon 1978).

(iii) Effects on corrosion
Marine growth can contribute to corrosion directly by disrupting surface coatings or by producing corrosive metabolites. It can
also have an indirect effect by providing conditions in which micro-organisms capable of damaging the substratum can thrive. The
relationship between marine fouling and corrosion is complex and the main characteristics of the corrosion process are outlined
below to highlight the subsequent interactions with fouling.
When steel is freely corroding in seawater, metal atoms leave the surface at the anodic site as positively charged ions(l), and the
electrons migrate through the metal to the cathodic sites where reduction reactions take place. ln alkaline or neutral solutions
reduction of oxygen removes the electrons, producing hydroxyl ions(2), whereas in acid conditions neutralisation with hydrogen
ions from the water occurs(3). Both processes increase the alkalinity at the cathode. Corrosion products are formed when the
cathodic and anodic products meet and react( 4), although it must be emphasised that rust can be a more complex substance than this
simple formula suggests.
Fe~Fe 2 + + 2e+ 0 2 + 4e---.40H2H+ + 2e---.H2
Fe2+ + 20H--->Fe(OH)z

2H20

(1)
(2)
(3)

(4)

Corrosion is influenced by many factors, including the nature of the metal, the presence of inclusions or surface deposits, the
physical and chemical state of the surrounding medium, and the level of stress both within the metal and applied externally (LaQue
1975). Fouling organisms modify the physical and chemical state ofthe medium (the electrolyte) and can thus have a considerable
effect on corrosion.
A wide variety of physical conditions influence corrosion. If the cathode is large in relation to the anode, a situation which arises
when there is a hole in a protective paint, there will be a rapid reaction at the anode (the hole) resulting in severe localised corrosion
(La Que 1975). Fouling can exacerbate such circumstances by creating holes in surface coatings (Moss 1973). Fouling will probably
have the greatest effect in areas of existing localised corrosion or physical damage. The most obvious of these is the creation of
oxygen concentration cells by the attachment of barnacles or algal holdfasts, leading to pitting corrosion or corrosion fatigue cracks.
Pitting often occurs under deposits or in crevices and although the weight of metal lost is small, this type of corrosion can rapidly
produce holes in pipes, and may initiate stress and fatigue cracks (Hodgkiss 1978) which will then propagate, particularly at weld
lines (Eliassen & Steensland 1977). Biological processes such as the production of sulphur compounds may also promote pitting
(LaQue 1975, Iverson 1972).
Oxygen concentration cells initiate corrosion by producing a difference in the dissolved oxygen level at two points on the metal
surface; the area with the higher oxygen concentration becomes cathodic and that with the lower oxygen concentration becomes
anodic. Such cells can be set up both in highly aerated zones such as the splash zone, and in oxygen deficient zones beneath fouling or
silt. Large differences in the oxygen tension at the metal surface may be created by the larger fouling organisms (Woolmington &
Davenport 1983). Experimentally, low levels of P02 , less than 10% saturation, have been recorded under sedentary anemones
(Metridium senile and Tealia felina) whereas oxygen tension values fluctuated widely under mobile anemones. Oxygen tension
levelled out at around 40% saturation under tunicate colonies (Botryllus schlosseri) and after initially falling to 4% saturation it
fluctuated between 25-40% saturation under bases of hydroid colonies (Tubularia indivisa). It is likely. therefore, that local oxygen
concentration cells may be created when there are gaps in fouling cover or between two adjacent species.
Many other concentration cells can initiate corrosion, including metal ion cells, neutral salt cells and pH cells, and most of these
can be affected by fouling organisms, pH extremes of 1.8 and 10.5, for example, have been found under microfouling algae
(Edyvean & Terry 1983a). Measurements of pH under macro fouling have shown that reductions from the normal seawater value of
8.1 to values between 6.8 and 7.45 and even as low as 4.45 can occur under anemones but not under hydroids or tunicates
(Woolmington & Davenport 1983). In contrast, several algal species have been shown to raise the pH to as much as 2 units above
that of normal seawater and lower it to pH 1.8 when decomposing (Terry& Edyvean 1981, 1984, Edyvean & Terry 1983a). Several
different scenarios may be envisaged when fouling/corrosion interactions are considered, and fouling may enhance or retard
corrosion depending on conditions. A natural protective fouling cover reduces corrosion, particularly in areas of high oxygen
availability (Southwell eta/. 1974, La Que 1975, Freeman 1977), but under some animals such as Metridium senile corrosion may be
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enhanced as the pH is lowered (Woolmington & Davenport 1983). When the fouling layer becomes sufficiently thick to exclude all
oxygen, anaerobic bacteria which can increase corrosion flourish (Iverson 1972).
One of the major ways in which fouling can enhance corrosion is by providing environments for bacterial action; both aerobic and
anaerobic bacteria, particularly the sulphate-reducing bacteria (SRB), can enhance corrosion processes. Aerobic bacteria such as
the Thiobacilli can produce sulphuric acids (Iverson 1972), and depolarisation of the anodic sites- an increase in the anodic reaction
-can occur in cultures of aerobic nitrate-reducing bacteria (Obuekwe et al. 198la, 198lb). Similar anodic depolarization has been
found in cultures of the blue-green alga Oscillatoria sp. (Edyvean & Terry 1983b ).
Although SRB require anaerobic conditions for growth and biological activity they will be present in low numbers in a biologically
inactive form under aerobic conditions. They may be found in the primary film within 3 to 20 days of exposure (Sanders 1983,
Hamilton & Sanders 1984). SRB require anaerobic conditions with a source of nutrients and sulphate ions for biological activity and
these conditions may be found within a fouling layer on a platform where the macrofouling consumes the oxygen. The physiology of
these bacteria within the context of corrosion has been described elsewhere (e.g. Miller & King 1975, Hamilton 1983, Cragnolino &
Tuovinen 1984).
·
The classical cathodic depolarization mechanism of corrosion enhancement by these bacteria proposes that under anaerobic
conditions SRB utilize the hydrogen produced in the cathodic reaction by means of a hydrogenase enzyme system, thus stimulating
the cathodic reaction. Hydrogenase enzyme systems arc not restricted to micro-organisms and have been found in the algae Ulva
lacluca, Ascophyllum nodosum, Porphyra umbicalis, Porphyridium cruentum and some blue-green algae (Frenkel et a/. 1950,
Frenkel & Reiger 1951 ). Thus these algae could enhance corrosion in the same way. Other mechanisms to explain SRB corrosion
involve biogenically produced corrosive agents such as iron sulphides, sulphide ions and elemental sulphur (Salvarezza & Videla
1980, Sanders 1983}. Corrosive agents released into the medium of a decomposing Enteromorpha sp. culture were found to bring
about anodic depolarization of SOD steel (Edyvean & Terry 1983b).
It is not only under macro fouling that SRB activity is of concern offshore. Conditions suitable for their growth may occur under
natural sediments or under materials such as cuttings deposited around installations, and further problems may be encountered in
production systems. These include the souring of reservoirs, internal corrosion of oil-carrying pipes (risers and pipelines) and
water-carrying pipes (injection systems) (Sanders & Maxwc11!983, Hamilton & Sanders 1984), and in storage systems where the
production of H 2S may be of particular concern to personnel safety (Wilkinson 1984).
Standard techniques are available for isolating and characterising SRB from North Sea waters (J .A. Hardy 1981). Methods have
been developed recently to assess the activity of these organisms, in particular the rate of sulphate reduction, both in experimental
test systems and on coupons placed on North Sea platforms (Rosser & Hamilton 1983, Sanders & Maxwell 1983, Hamilton &
Sanders 1984). These are now being used increasingly to indicate areas of potential corrosion problems offshore.
To date, the reported structural failures caused by corrosion have been in the risers which carry hot oil from the seabed to the
platform. They suffer high stress and a steep temperature gradient between the hot oil inside, and the cold water outside (Vennett
1979). Replacing 120 m of riser pipe is reported to have cost £2 million at 1978 prices and another £6 million in lost production
(Skrebowski 1978). Any marine growth on such risers enhancing corrosion is thus very costly.
(iv) Effects on corrosion protection
A range of methods is used to protect offshore structures from corrosion, depending on the nature of the site (Bartlett 1977,
Ridler 1977, Hodgkiss 1978). The area above the waterline is subject to atmospheric corrosion and steel in this region is coated with
paints containing corrosion inhibitive compounds, over an inorganic zinc primer. Greatest corrosion occurs at depths just above and
just below low tide where aeration is high (LaQue 1975); this region also has both the highest stresses from wave loading and the
greatest fouling. This 'splashzone' is a particularly difficult region to protect because cathodic protection systems cannot work here
and paint coatings of critical thickness are difficult to apply (Bartlett 1977). These surfaces arc often given protection in the form of a
0.5mm to 1.6mm thick sheathing of moncl400, an extremely corrosion-resistant alloy of nickel and copper (Hodgkiss 1978).
The submerged zone is protected by a cathodic protection system the efficiency of which may be enhanced by an epoxy coal tar or
chlorinated rubber paint system. Cathodic protection systems utilize the electrochemical nature of the corrosion process by
introducing external currents to counteract the normal corrosion reactions. A sufficiently large electrical current is supplied to the
metal to support the cathodic reaction (2) over the whole of the surface and prevent the anodic reaction (1 ). Two different cathodic
protection systems, impressed current or sacrificial anode, can be used separately or in a hybrid system.
A sacrificial anode can be any metal which is substantially anodic to the metal to be protected, thus forming a galvanic cell.
Commonly used anodic materials are zinc, aluminium or magnesium alloys. In the impressed current system a direct current is
driven through the structure by a generator. Inert or expendable anodes arc used to complete the circuit through the seawater
electrolyte. Both cathodic protection systems generate a high pH at the cathodic surface due to the formation of hydroxyl ions by the
oxygen reduction reaction. This results in a calcareous deposit of calcium and magnesium carbonates on the protected steel, the
thickness of which is related to the current density and exposure time (Wolfson & Hartt 1981). The scale helps both to 'throw' the
cathodic protection to areas further from the current source or sacrificial anode and to slow down any corrosion reaction if the
cathodic protection system becomes ineffective.
There is at present very little documented research on the interplay between these protection methods and marine fouling with
specific reference to the North Sea situation. Studies on coatings used to combat ship-fouling suggest that some algae are able to
penetrate and break down paints mechanically, particularly in areas of weakness (Moss & Woodhead 1970, Moss 1973), and it is
likely that the non-toxic coatings used in the North Sea will be similarly affected.
Cathodic protection requires that the potential of the steel is lowered from its normal resting potential of -0.65V to a minimum of
-0.85V, although commonly a value nearer -0. 95V is maintained to give a safety margin. Over-protection, through the application
of excess current, can lead to hydrogen pick-up by the steel and this can give rise to hydrogen embrittlement. Although it appears
that in most offshore situations this is not of practical concern at present, there are some aspects, including possible exacerbation by
SRB, which remain unclear (Gooch 1984). Fouling of sacrificial anodes has been reported (Ralph & Troake 1979) and this may
effect their efficiency.
The calcareous scale formed on the steel surface can be influenced by fouling. The high pH generated by some algae during
photosynthesis may enhance scale formation (Edyvean & Terry 1983a), whereas the low pH values found under some animals such
as sea anemones (Woolmington & Davenport 1983) could have the opposite effect. The presence of organic material is known to
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influence the structure of calcium carbonate precipitation (Kitano & Hood 1965) and recent work suggests that microfouling
organisms can have such an effect, altering the physical characteristics of the scale with possible effects on the protection given by tfie
scale (Edyvean 1984). Fouling may be entrapped in the sc~le and when this fouling is removed exposed steel becomes anodic to the
larger areas still protected by the scale and localised corrosion may result (Terry & Edyvean 1984).
Summary of Effects of Fouling
Although the effects of additional hydrodynamic loading due to marine fouling can be compensated for at the design stage, such
design alterations have to be balanced against the additional costs and physical constraints Incurred. This has meant that any
allowance for marine fouling still tends to be small, between 5 and 10 em thickness of growth. This thickness can easily be exceeded
in the North Sea, necessitating the costly cleaning of fouling from large areas of structures by divers.
In theory, and usually in practice, corrosion protection systems perform well. The operational histories of impressed current
cathodic protection on two platforms in the central North Sea installed in 1975 and 1976 show tnat, although extreme modificaiions
were necessary after installation, corrosion of the jacket was minimal (Tischuck 1984). It is in the early stageS of a jacket's life that
most of the general corrosion problems can occur. Impressed cUrrent protection can not work until generators ate installed (up to 18
months after initial submersion) and systems often require extensive modification. This results irt an initial inadequate or patchy.
protection of the structure leading to cottosion which can be exacerbated by marine fouling. Later' on in the life of the structure,
adequate corrosion protection allows organisms to become firmly attached fo the metal or paint surface with the result that if the
protection system should fail for any length of time, severe differential aeration corrosion will occur.
The greatest effect of marine fouling on the corrOsion of structures in the North Sea may be through the combination of an
aggresive environment and cyclic stresses leading to a rapid increase in corrosion fatigue cracking. Biologically produced hydrogen
sulphide considerably increases crack growth rates under these conditions (EdyVean eta/. in ptess); the hydrogen produces ati
embrittling effect on the metal and sulphide ions prevent any beneficial re·combination of hydrogen ions to hydrogen gas. This effect
is independent of corrosion protection mechanisms and is thus the cause of considerab1e concern.
The present knowledge of the effects of marine fouling on offshore structures in the North Sea, coupled with laboratory studies,
indicates that operators should be aware of the possible problems and take steps to ensure adequate monitoring.

Subjects in need of Further Research
The most detailed studies into the effects of hydrodynamic loading have been laboratory investigations of loading on simple
components of offshore structures. Few studies have investigated loadlrig of components in the offshore environment where such
work is both difficult and expensive. The examination df the extra loading on whole structures due to marine growth has only been
attempted theoretically and the results have not been substantiated by field data. There is a need for the experimental measurement
of additional forces experienced by fouled members and structures when exposed to real, and highly complex, wave patterns
offshore. Work at Strathclyde University to determine the additional forces on cylinders fouled by various types and combinations
of marine growth will provide some initial data. Further work, building on this, will be required to obtain good data on the behaviour
of members fouled by more diverse communities subjected to more complex wave patterns and particularly the oscillating forces
experienced in the shallow surface region of structures.
In the field of stress corrosion cracking and corrosion fatigue, standard test environments tend to be distilled water, air, or a pure
gas such as hydrogen sulphide, none of which approximate to conditions in the North Sea. Where seawater is used~ it tends to be
artificial, and, in hydrogen sulphide testing, saturated with gas. Although these environments give good 'worst case' and comparable
results, they do not approximate to natural conditions. Further work is needed to assess what effect natural conditions and
biologically active seawater environments have on such tests.
Some controversy still remains about the effects of marine growth on corrosion of the underlying metal (apart from providing
environments for SRB activity and creating differential aeration cells). A concentrated effort is needed to determine the exact
physical/chemical changes at the fouling/substratum interface that can be brought about by the growth and decay of fouling
organisms.
There is a need for oil companies arid other funding bodies to encourage more collaborative work and to support meetings at
which progress in research can be discussed. While it is realised that the results of some contract work for oil companies must at least
initially remain confidential, a move towards more consortium based sponsorship of research, the results of which would be freely
available, would be desirable and reduce duplication.
R.G.J.E. is the current holder of the Sorby Research Fellowship of the Royal Society at the Department of Metallurgy, Sheffield University.
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LABORATORY EVALUATION OF ALGICIDAL BIOCIDES FOR USE ON CONSTRUCTIONAL
MATERIALS. 3. USE OF THE VERMICULITE BED TECHNIQUE TO EVALUATE TOXIC WASHES,
SURFACE COATINGS AND SURFACE TREATMENTS'
C. GRANT2 andA.F. BRAVERY2
Abstract: A moist vermiculite-bed technique has been used to determine the comparative efficacy of a
number of toxic washes. surface coatings and surface treatments for eradication or prevention of growths
of algae on asbestos-cement test panels. Toxic washes containing aqueous formulations of tri·n-butyltin
were the most effective of those tested and the algal resistance was conferred on an organa-tin water
repellent by incorporation of tri-n-butyltin oxide. Algicidal emulsion paints for masonry prevented
growth of algae but with those studied the protective effect was completely lost following artificial
weathering of painted panels.

Introduction
The development and use of a technique employing a bed of moist vermiculite for the evaluation of algicidal biocides for
constructional materials has been described by Grant and Bravery (198la, 1981b). The present paper reports the results of tests
using the technique to compare the efficacy of several different biocides used as toxic washes, and the performance of a number of
coatings and chemical treatments for use on building surfaces against the growth of algae.

Materials and Methods
Treatments
Toxic wash chemicals, surface treatments and surface coatings evaluated in the study are listed in Table 1. Chemicals employed as toxic washes for
eradicant or preventive purposes are listed by the designation used in the text together with active ingredient(s) where known, concentration(s)
tested and the solvent or diluent used in preparation. Trade names have not been used but lists of active ingredients and names of commercial
products for the control of biological growths have been published (BRE 1982). Surface treatments consisted of water-repellent formulations and
certain toxic washes evaluated for their ability to prevent growth of algae, while surface coatings consisted of emulsion paints with and without
biocides.
Test substrate
Test panels 60 x 80 mm were cut from a single 6 mm thick flat sheet of asbestos cement.

Atgae
The algae listed below were selected from those commonly encountered on constructional materials in practice (Grant 1982a). In addition they are
easy to culture and sufficiently robust to withstand handling during inoculation procedures.

Pleurococcus sp. (CCAP No. 464/1)
SJiChococcus bacillaris (CCAP No. 379/1a)
Gloeocapsa alpicola (CCAP No. 143011)
Nostoc commune (CCAP No. 1453129)

green algae

blue-green algae

Exposure
Test panels with an original pH of between pH 10-11 were conditioned by leaching in frequently-changed deionised water until the pH of the
leachant reached approximately pH 8 after 14 days. They were then brieRy drained and immersed for 48 hours in modified Knop's mineral nutrient
solution (Wright 1975). Panels for biological tests of combined eradicant/preventive efficacy were transferred directly to incubation chambers.
Those intended to receive surface-applied treatments and coatings were allowed first to air-dry.
The method of exposure was essentially that described by Grant and Bravery (198la, 1981b). Three replicate panels were exposed in each
incubation chamber (Plate 1). Where the eradicant action of toxic washes was to be assessed test panels were inoculated in situ with about 1 ml of the
mixed algal suspension (containing> 106 cells ml- 1) which was liberally applied by brush to the panel surface. These panels were then incubated at
18--20°C, 2500 lux illumination, until completely covered by algae. Where the preventive action of toxic wa~hes, surface treatments and coatings was
to be evaluated, algal inoculum was applied in the same way but after the previous application of the treatments.
Exposure to algal growths was for 12 weeks following the application of toxic washes to previously colonised panels or introduction of pre-treated
panels into incubation chambers.
1

2

Parts 1 and 2 were published in 1981, International Biodetcrioration Bulletin (17).
Department of the Environment, Building Research Establishment, Princes Risborough Laboratory
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Application of ~reatments
Toxic washes. Toxic wash chemicals were either diluted or dissolved in the appropriate solvent or used as supplied (Table 1). In general the
concentrations tested corresponded to those recommended or used by manufacturers or suppliers; for some compounds higher concentrations were
evaluated. Application to test panels was by brushing using a soft artist's brush to achieve an application rate of approximately 5 m2 1itre-•. When
applied in silu as eradicant treatments to panels already colonised by algae only the upper, exposed surface was treated. Dichlofluanid and the
silicone qualefllary ammonium salt (SIQUAT) were also assessed for preventive action alone and here all panel surfaces were treated, the panels
being allowed ~o air-dry prior to exposure.
Surrace treatments. Solutions of the water repellent OITL (Table 1) and mixtures containing OITL and TnBTO (Table 1) dissolved in white
spirit were brushed on to all panel surfaces to give a coverage of approximately 5 m2 1itre- 1• Panels were conditioned in the laboratory until the
solvent had evaporated prior to exposure.
Surface coatings. Emulsion paints were brush-applied in 2 coats to all surfaces of tes~ panels. After drying some panels were artificially weathered
on the face intended for exposure to algae for 500 hours in a Marr weatherometcr (J. B. Marr Ltd.) operated according to BS 3900:Part F1: 1971 (BSI,
1971).
Replication and controls. Three replicate panels were prepared for each treatment. Each set of replicates was exposed in a single incubation
chamber. Deionised water was used as a control for all aqueous treatments while white spirit was similarly applied to panels acting as controls for the
organic solvent borne treatments.

Toxic washes, surface treatments and surface coatings.

Table 1.
Compound
Nq.

Concentration(s)
%ai

Solvent/
diluent

alkyl (C8-C.,)-

1.0, 2.0, 3,0

water

alkyl-aryl-trimethyl
ammonium chloride

1.5

water

Designation
benzalkonium
chloride

2

Active ingredients (ai)

Alkyl-trimethyl
ammonium chloride

dimethyl-benzyl
ammonium chloride

3

silicone quaternary
ammonium salt

3 (trimethoxysilyl) propyloctadecyl dimethyl ammonium
chloride

1.0, 2.0

water

4

octaphonium chloride

fl-4-tcrtoctylphenoxyethyldiethyl benzyl ammonium
chloride

1.0

water

5

PCPLmix

cetylpyridinium bromide,
pentaehlorophcnyllaurate,
p-chloro-m-cresol

10 (of formulation)
20 (of formulation)

water

6

dodecylamine
salicylate

dodecylamine salicylate

1.3, 2.6

water

7

dichlorophen

5 ,5 '-dichloro-2,2' -dihydroxydiphcnyl methane

0.5, 1.0, 1.2

water

8

NaPCP

sodium pentachlorophenoxide

2.0,2.6

water

9

NaOPP

sodium orthophenylphcnol

2.5

water

N-dimethyi-N'-phcnyi-

0.44

Shellsol E

10

dichlofl.uanid

(N' -fluoro-dichloromethylthio)-sulphamide

11

TnBTO/QUAT

tri-n-butyltin oxide (10% ),
quaternary ammonium salt (40%)

5 (of formulation)
10 (offormulation

water

12

AOT

synergistic mixture of amine salts
and an organa-tin compourid

1.0 (of formulation)
3.0 (of formulation)
5.0 (of formulation)

water

13

TBTES

tributyltin ethane sulphonate

1.0

water

14

TnBTO

tri-n-butyltin oxide

0.5

white spirit

15

Bleach

sodium hypochlorite

3.0 (available chlorine)

water

16

Borate

disodium octaborate hexahydrate

2.0, 5.0

water

17

OTIL

mono-octyltin trilaurate

5,10

white spirit

18

OTIUfnBTO

OTIUfnBTO

5/1.0, 10/1.0

white spirit

19

Emulsion paint A

biocide-free alkyd modified
acrylic emulsion paint

as supplied

none

20

Emulsion masonry
paint B

biocide-free vinyl acetate
copolymer emulsion paint

as supplied

none

21

Emulsion masonry
paint C

vinyl acetate copolymer
emulsion paint containing an
algicide

as supplied

none

22

Emulsion masonry
paint D

emulsion paint containing
an algicide

as supplied

none
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Three r e pli cate test panels in moist vermiculite bed incubation chamber (lid removed)
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1, Benzalkonium chloride

4. Octaphonium chloride

• tf a.~.
x 2%a.r.

5

4

o

7. Dichlorophen

10. Dichlofluanid

•t%a.i

3% a.i.

0.44%a.i.
.o. preventive

• eradicant

2. Alkyl ·trimethyl
ammonium chloride

5. PCPL mix

R NaPCP

5

It TnBTO/ QUAT

• 1.5% a.i

• s% of formuliltion
)( 10;';oo
• 2%a.l.

x 2.6i::a.i,

• 10% of formulation
X

20% •

0 '--'--'---'----'----'--

3. Silicone quaternary
ammonium salt

9_ NaOPP

• 1% of formulation
J% •

• 2.5%a.i.

X

•if'

o s%.

t,:

r o--o 2%a.i.
ti.:

a.i. preventive

6.- -A

....._ tf: a.~. eradicant
lt----\IC

0

•1.3% a.i.
x 2.6% a.i.

2%a.r.

!-!c---!c---:-c:-c~
024681012

13.TBTES

024681012
Duration of exposure- weeks

8

10

12

024681012

16. Borate

t9.8iocido ·free alkyd modified
acrylic emulsion paint A

1lOTTL

20 Biocide ·free vinyl acetate copolymer
emulsion masonry pa1nt 8

5

22Emulslon masonry paint D

4

3

•t%a.i.

2

0

14. TnBTO

5
m

4

"
~

3

·§

e

• s%a.i.

2

" 10/. a.i.

'-'

• 0.5%a.i.

0

15. Bleach

18.0TTL/TnBTO

21:Atgicidal vinyl acetate copolymer
emulsion masonry paint C

5

• 5% OTTL/1%TnBTO
10% OTTL/t%TnBTO

4

x

3

• Unweathered
.. Weathered

2
• 3% available

chloride

0
0

2

4

6

8

10

12

024681012
024681012
Duration of e .. posure • weeks

Figs, 1-22 Growth ratings with time for the toxic washes, surface treatments and coatings assessed
Key to growth ratings used in Figs, 1-22
0 == no growth of algae on panel surface
1 =trace of algae on panel surface
2 ~ 1-10% of panel surface colonised by algae

3 ~ I 0-30% of panel surface colonised by algae
4 ~ 30-70% of panel surface colonised by algae
5 ~ >70% of panel surface colonised by algae

International Biadeteriaratian 1985 Val. 21 No.4

289

Recording and reinoculation. During exposure all panels were routinely visually examined for overgrowth of algae, the extent of which was
recorded using a numerical rating system as shown in the key to Figs. 1-22 (Grant & Bravery 1981a, 198lb). Panels used to investigate combined
eradicant/preventive action of toxic washes were reinoculated as described above 4 and8 weeks after application of treatments; panels used to assess
preventive action of surface treatments and coatings were reinoculated after 1, 2, 3, 4, 6 and 8 weeks incubation.

Results
Toxic washes
Ratings for over-growth of algae on test panels which received toxic washes as eradicant treatments are summarised in Figs. 1-16.
Although not shown in the figures, the overgrowth of control panels, both aqueous and organic solvent treated, remained complete
at rating 5 and unaffected during the course of exposure. Representative test panels from some treatments are shown in Plate 2.
In the majority of cases the treatments either considerably reduced the amounts of algae present or completely eradicated them
from test panels within 2 we~ks of application depending upon the concentration used although 2 compounds notably failed to
significantly affect over-growth. The SIQUAT and the borate (Figs. 3, 16) achieved only marginal reductions in colonisation even at
the higher concentrations tested.
Complete eradication of algae was achieved by benzalkonium chloride (BAC) at 2.0 and 3.0%, dichlorophen at 0.5, 1.0 and
1.2%, NaPCP at 2.0 and 2.6%, NaOPP at 2.5%, TnBTO/QUAT formulation at.'5 and 10%, AOT formulation at 3.0 %nd 5.0%,
TBTES at 1.0% and bleach with 3.0% available chlorine (Figs. 1, 7, 8, 9, 11, 12, 13, 15). Algal growths were discoloured on some
panels, particularly those treated with dichlorophen, NaPCP and NaOPP which' were also covered with brown coloured residues.
Conversely, other treatments resulted in clean~looking panels without a trace of discoloured algal remains, notably those panels
treated with BAC, TnBTO/QUAT, AOT, TBTES and bleach.
'
Slightly lower levels of eradication were achieved by alkyl-trimethyl ammonium chloride (ATAC) at 1.5%. octaphonium chloride
at 1.0%, PCPL mix at 10 and 20%, dodecylamine salicylate at 1.3 and 2.6%, dichloftuanid at 0.44%, AOT formulation at 1.0% and
TnBTO at 0.5% (Figs. 2, 4, 5, 6, 10, 12, 14), although in no instance was more than 10% of the panel surface still covered by living
algae.
A summary of the effectiveness of the toxic washes and the appearance of test panels after 4 weeks exposure is presented in
Table2.
Following the initial effects of treatments algae progressively rccolonised the majority of treated panels, especially following
re-inoculation at 4 and 8 weeks after treatment. OnlyTnBTO/QUAT at5 and 10%, AOT at 5% and TBTES at 1% (Figs. 11, 12, 13)
were completely effective in preventing recolonisation during 12 weeks exposure. The other treatments generally permitted
recolonisation of panels to levels corresponding to that of controls (>70% of surface coverd by algae), although lesser amounts of
regrowth occurred on panels treated with BAC at 1.0 and 2.0%, ATAC at 1.5%, octaphonium chloride at 1.0%, dichlorophen at
1.2%, AOT at 1.0 and 3% and TnBTO at 0.5% (Figs. 1, 2, 4, 7, 12, 14). Table 3 summarises the effectiveness of the toxic washes
12 weeks after treatment of test panels.
Table 2.

Efficacy of toxic washes as eradicantlpreventive treatments after 4 weeks exposure prior to re~inocu/ation of test panels.

Treatment effective.
Algae completely
eradicated; panels of
clean appearance

Treatment effective.
Algae killed;
discoloured residues

Treatment

Treatment

BAC

Concn.
%
2.0
3.0

Treatment moderately
effective; some
residual growths of
algae
Concn.

Treatment

%

Dichlorophen

BAC

1.0

ATAC

1.5
1.0

NaPCP

2.0
2.6

Octaphonium
chloride

AOT

3
5

NaOPP

2.5

PCPLmix

TBTES

1.0

Bleach

3
(available
chlorine)

Concn.
%

0.5
1.0
1.2

5
10

TnBTO/QUAT

Treatment not effective

Treatment

Concn.
%

SIQUAT

1.0
2.0

Borate

1.0
5

10
20

dodecylaminc
salicylate

1.3
2.6

dichorofluanid

0.44

AOT

1.0

TnBTO

0.5

Surface treatments
Where applied as preventive surface treatments both the SIQUAT and dichloftuanid failed to prevent colonisation by algae. At
1% SIQUATtreated panels were completely overgrown after3 weeks incubation while at 2% complete overgrowth occurred after 6
weeks (Fig. 3). Similarly 0.44% dichloftuanid treated panels were also covered by algae after 6 weeks (Fig. 10).
Treatment with the water repellent OTI'L at 5 and 10% was also ineffective at preventing colonisation and panels were
completely overgrown after 3 and 4 weeks respectively (Fig. 17). However, incorporation of 1% TnBTO delayed and suppressed
colonisation. At 5% OTI'U1% TnBTO only traces of algal growth were present after 12 weeks exposure but at 10% OTI'U1%
TnBTO more growth occurred (Fig. 18).
Representative test panels are shown in Plate 3.

N

\Q

0

t'--

"'0

t:r

i:l
0

~

"'

~

.,~
K
::s

--.
"'
'5:
<::>

"'ti:
~

""c;·

"'
ti:

"'

<o

~
....
s::

"'"'<::>
;:,s

g
;:,s

~

~

Plate 2

Eradicant/preventive treatments

c::3

Representative panels 12 weeks after treatment.

3

Upper row:
(left to right)
Lower row:
(left to right)

I

-

7

~

..."'

Aqueous control, PCPL mix at 10% and 20%, dodecylamine
salicylate at 1.3% and 2 .6%.

"'~·

t;'

BAC at 1 . 0% and 2 .0%, TnBTO/QUAT
at o% and 10%, bleach (3% available ch lorine)

2

2

1

..

:;-

....
?l"'
~

5·

-:s·
~

e;,
~

"'~

~·
i:l
....
c:s·

I

... ::~...:.j:
·.j:

""'
:<:;
Oo
v.

f .•
!•l .

•.. ' tt . .
. . . ....
. .{

. C '" ~,.
·.~
(Ci ,;" ~,.
. fC :.f•
~~ .

·',.. ...:..
',. :

.

.

~

:--

-~

"'

-I-.

I
Plate 3
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Representati ve test panels after 12 weeks exposure .
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paint A.
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Surface coatings
Biocide-free emulsion paints A and B were rapidly colonised by algae (Figs. 19, 20). Even without weathering the acrylic
emulsion A was completely overgrown within 4 weeks as were the weathered samples of the vinyl emulsion B. Unweathered panels
coated with vinyl emulsion B were colonised more slowly and did not become fully overgrown until8 weeks exposure. The effects of

weathering were also apparent on the algicide-containing vinyl emulsion C. Weathered panels were rapidly colonised and
completely overgrown after 6 weeks while unweathered panels remained free of algae throughout the test (Fig. 21). Unweathered
emulsion masonry paint D which also contained an algicide also resisted the growth of algae (Fig. 22).
Representative panels for some of the treatments are shown in Plate 3.
Table 3.

Efficacy of toxic washes as eradicantlpreventive treatments after 12 weeks exposure.

Treatment effective.
No re-growth of algae;
panels of clean
appearance
Treatment

BAC
TnBTO/QUAT

Concn.
%

Treatment partially
effective. Some re-growth
of algae or discolouration
of panels

Treatment not effective.
Extensive re-growth
of algae

Treatment

Treatment

Concn.
%

3

BAC

1.0
2.0

SIQUAT

5

ATAC

1.5

PCPLmix

10

Concn.
%

1.0
2.0
10
20

AOT

5

Octaphomium
chloride

1.0

Dodecylamine
salicylate

1.3
2.6

TBTES

1.0

Dichlorophen

1.2

Dichlorophcn

0.5
1.0

NaPCP

2.6

NaPCP

2.0

AOT

1.0
3.0

NaOPP

2.5

TnBTO

0.5

Dichloftuanid

0.44

Bleach

3
(available
chlorine)

Borate

2
5

Discussion

The vermiculite-bed technique is intended primarily as a method for making comparative assessments of the efficacy of biocidal
and other treatments relative to one another and to given reference standards. Products based on TnBTO/QUAT mixtures have
been in use as eradicant and preventive treatments for more than 10 years and can be regarded, therefore, as relevant reference
standards.
The test is severe in so far as it attempts to optimise the conditions for growth of the algal test species selected as representative of
those encountered under service conditions. Test panels are exposed horizontally rather than vertically or inclined and reinoculation with high concentrations of algal cells provides a severe re-challenge at relatively short intervals. In service,surfaces may __
well be only intermittently wet enough for growth, and natural infection of clean surfaces will be in the main by moderately low
levels of air-borne algal propagules. However, it should also be noted that horizontal orientation of the test substrate may lead to
enhanced retention of biocide at the surface because of the reduced likelihood of losses through leaching. Results of tests conducted
using the vermiculite-bed system must be interpreted, therefore, with these factors in mind and direct extrapolation to practice is
unlikely to be reliable at least until correlation with results from service trials currently in hand at PRL is complete. Notwithstanding
these reservations it does seem valid to suggest that the failure of many compounds to provide significantly lasting protection at the
normally recommended treating strengths under these test conditions may well indicate that such levels are likely to be marginal or
too low to provide adequate, lasting protection in service at least under more severe conditions.
Toxic wastes
The 4 quaternary ammonium compounds tested (compounds Ito 4) varied in efficacy. Both BAC and ATAC (I and 2) initially
performed well but at the lower concentrations allowed progressive regrowth of algae. There are indications that ATAC may be
marginally more effective than BAC. For longer lasting control of algal growth in the laboratory test a concentration of 3% ai was
required contrasting with the 1% quaternary ammonium treatment recommended for practical use (Richardson 1976). The poor
performance of the SIQUAT (3) in these tests both as an eradicant and preventive treatment was wholly unexpected. Isquith eta/.
(1972) and Walters et at (1973) have reported the strongly algicidal activity of SIQUAT at a'queous concentrations up to I% on
many sub~strates including glass, sand and stone. Octaphonium chloride ( 4) was of intermediate performance. It appears that its
biocidal activity is greatest against bacteria, fungi, dermatophytes and protozoa (Ward Blenkinsop 1975).
The phenol based compounds dichlorophen (7), NaPCP (8) and NaOPP (9) were, at the concentrations tested, largely ineffective
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in providing long-term control over algae with the exception of treatment with 2.6% NaPCP. Furthermore they all produced brown
discolouration of the panels probably as a consequence of reaction between phenolic materials and iron (Richardson 1980) present
in the asbestos cement test panels and even in the algae themselves.
Aqueous formulations containing tri-n-butyltin were particularly effective at eradicating algae, preventing any regrowth and
leaving panels looking clean and 'bright'. Excellent performance was achieved with the TnBTOIQUAT formulation (11) and the

AOT formulation (12) at 5% concentration. This correlates well with results of field trials of toxic washes already published
(Richardson l976) and of PRL trials currently in progress. One per cent aqueous TBTES (13) was also very effective while 0.5%
TnBTO in white spirit (14) was much less so. TBTES is one of a group of water-soluble tributyltin biocides (Biunden eta/. 1978)
which has also been evaluated for usc as a fungicidal wood preservative (Hill eta/. 1983).
The low activity of the borate (16) was not wholly unexpected since it has been reported to show only slow eradicant action
although persistent inhibitory action is claimed (Richardson 1976, 1980).
Surface treatments
The failure of SIQUAT (3) to provide preventive treatment to test panels has already been discussed above. Dichlofluanid at
0.44% (10) was similarly ineffective.
OTIL is a hydrophobic organa-tin compound which has been shown to have good water repellent properties in concrete and
limestone (Plum 1981 ). Incorporation of TnBTO into OTIL solutions in white spirit does not diminish these properties in treated
samples of asbestos cement (Grant 1982b). Treatment of test panels with OTTL alone (17) did not prevent their rapid colonisation
by algae although it should be taken into, account that panels were tested in a horizontal position which permitted accumulation of
water and algae on the surface. However, incorporation of 1% TnBTO (18) delayed and suppressed colonisation. At 5% OTIUl%
TnBTO only traces of algal growth were present after 12 weeks exposure whereas at 10% OTIUl% TnBTO more growth occurred.
The poorer performance of the latter treatment may be attributable to lower amounts of Tni3TO deposited on the panel from a
formulation in which the ratio of OTIL to TnBTO was higher. In this mix greater quantities of non-toxic OTIL would have been
present. Alternatively, it may be that the availability of TnBTO is reduced with increasing quantities of OTIL.
Surface coatings
The effects of weathering on the algal resistance of both algicide-free and algicidal emulsion masonry paints (20 and 21) indicate
the importance of carrying out some form of pre-conditioning treatment to enable realistic assessment of performance of these
materials. The choice of pre-conditioning regime should be related to the severity of exposure to which the coating is to be exposed
in practice.
Conclusions
The vermiculite-bed technique has provided a useful rapid and controlled test for comparing the relative efficacies of different
treatments in eradicating and preventing algal growth. Toxic washes containing aqueous formulations of tri-n-butyltin were most
effective in eradicating algae from asbestos cement test panels and preventing regrowth during 12 weeks exposure. TnBTO
solubilised with a QUAT, and the AOT formulation performed well at formulation concentrations of 5% as did 1% TBTES.
Of the remaining toxic wash treatments good results were achieved with 3% ai BAC and 2.6% ai NaPCP although the
performance of the latter was marred by the presence of discoloured residues. The other compounds tested were of intermediate or
inadequate efficacy in the test.
Treatment with the water repellent OTIL failed to prevent colonisation by algae but incorporation of TnBTO markedly
improved resistance without loss of water repellency.
Unweathered algicidal emulsion masonry paints were resistant to growth of algae but were freely colonised following artificial
weathering.
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THE EFFECT OF PUTRESCIBLE DOMESTIC WASTE SEPARATES ON SELECTED
PLANT CHARACTERISTICS 2.
MARYB.SAULL 1,JOHNMILLS 2 andBARRYDAVIS2

AbsJract: The previous paper was concerned with the effects of the addition of increasing dosages of
domestic waste separates to an impoverished soil. Here the growth, and uptake of nitrogen and heavy
metals by plants growing on the waste-amended soil, are considered.

The plant yield response appeared to be quadratic with yields declining at high dosage levels. Analysis
of organic ni!rogen in herbage suggested a decreased availability of nitrogen during the first four months of
biodegradation only at the highest dosage rate (65 tonneslhectarc). Symptoms of heavy metal
phytotoxicity were not noted on site and plant uptake of lead, copper, zinc, cadmium and boron fell within
the ranges normally found for plant materials.

Introduct~on

Saull eta/. (1985a) outliQed the effect of putrescible domestic waste separates on selected soil characteristics. Here we consider
the establishment and maintenance of healthy plant life on waste separates·treated soil, with emphasis upon nitrification of the
waste separates and uptake of heavy metals by plants. There have been few studies of the direct application of solid domestic refuse
to the soil and most attention has been paid to non-separated, shredded material. Hart eta/. (1970) incorporated coarsely ground,
unsorted municipal refuse into surface soil at rates of 125-1000 tonnes/hectare. They referred to the practice as "garbage farming"
and considered it mainly as a method of waste disposal rather than for soil or crop improvement. Many reports (see Saull1983) deal
with the effect of sewage sludges, compost and "whole" town refuse on crop yields, nitrogen mobilisation and metal availability in
treated soils, but the beneficial effects of waste additions to soil physical properties have been fairly well established (Webber &
King 1974, King eta/. 1974, 1977, Webber & Doyle 1975, Cottrell1975, Yolk 1976, Stewart & Webber 1976, Webber 1978, Khaleel
eta/. 1981). The advanced recycling plant at Doncaster, England, produces a material which is reasonably consistent and workable
and well suited to direct soil disposal (Saul! eta/. 1985a). Its use on agricultural land is not envisaged, but it has potential for the
reclamation of derelict land with poor soil, for ultimate use as parkland or amenity grassland.

Materials and Methods
For details of materials used, site conditions and analytical methods see Saull el a/. 1985a.
1. Plant growth trials
Perennial ryegrass, Lolium perenne var. Melle, a popular landscaping grass was sown in the dosage plots and the soil control plot 1 week after
incorporation of the refuse separates.
The ryegrass shoots, cut at ground level, were collected using a 25 cm2 quadrat, replicated by 3, at monthly intervals. Plant tissue was analysed for
organic nitrogen and heavy metal content at each sampling time.
B"arley, Hordeum vulgare var. Ark Royal, was chosen for usc in laboratory growth experiments owing to its capacity for rapid growth. Controlled
experiments using barley were carried out in growth cabinets to compare the producrivity of the different treatments. A range of site soiUrefuse
separates mixtures were placed in 13 em diameter plastic plant pots. Site soil was used in control pots and the others contained mixrures in
proportions similar to those in the field trials (20, 40, 60, 80 and 100% by volume of refuse separates mixed with site soil). All treatments were
replicated 9 times, each pot being planted with 3 germinated seedlings of barley. The pots were placed in a completely randomised design in growth
cabinets. Day and night length were automatically controlled at 12 h each, and temperature was maintained at 20°Cduring the day and about l2°Cat
night. Relative humidity was kept at 45%. Four plants, cut at soil level, were taken at random from each treatment for dry weight analysis at each
sampling time during the 10 week experiment.

2. Heavy metal analysis
Plant tissue was thoroughly washed in tap water followed by deionised water and ashed overnight in a muffle furnace at 300"C, the temperature
being kept low to prevent loss of cadmium and lead. Metals were then extracted using 6 M HCl and concentrated nitric acid (Allen eta/. 1974). Zinc
copper and lead were quantified using flame atomic absorption spectrophotometry. The much lower levels of cadmium were analysed using a
flame less operation in a controlled temperature furnace atomiser, with ignition at 1750"C. During all stages, acid washed glassware was used, and
standards contained acids in concentrations equivalent to the samples.
For boron analysis, plant tissue was mixed with calcium hydroxide, ignited at soooc in a muffle furnace for 1 hour and extracted using concentrated
HCI. A spectrophotometric method using curcumin as colouring reagent was employed (Allen eta/. 1974).
1
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3. Statistical Analyses
Data from the plant growth experiments was analysed using a regression procedure to fit smooth curves to dry weight increases over time. The
step-wise regression analysis (up to the third order) of Hunt and Parsons (1974) was used to analyse plant growth in terms of shoot dry weight from
field and laboratory experiments. This analysis, applied to logarithmically transformed data, fits smooth curves to the functions of increasing dry
weight over time. Relative growth rate (RGR) can then be described as:

RGR=d(log. Y)
dt
where Y =shoot dry weight in grams
t =time
95% confidence limits were included in the program to allow for comparison between the treatments.
A separate program was developed from the plant growth curve derivation and applied response-surface analysis to the plant growth data. This
type of analysis was an attempt to summarise quantitatively the response of plant growth with time to different levels of refuse separates application.
The .::hnique uses a step-wise regression procedure which minimises the sums of squares in the relationship between the 3 variables. Its aim is to
estimate the point of maximum response (Mead & Pike 1975, Saull1983).

Results
Fig. 1 indic_ates that Lolium perenne showed significantly higher dry weight increases on all treatment plots than on the control
plot, after the initial stages of growth. Growth on the highest dosage of refuse separates (65 tonneslhectare) showed the longest lag
period before producing yield well above control levels. The middle dosage ranges of separates appeared to give the greatest yields
but differences between these plots were not significant at the 95% confidence limit. Fig. 2 indicates that the relative growth rate of
the ryegrass fell more steeply over time with increasing dosage. Growth initially was more rapid at higher dosage levels but dropped
below that of the control in the later stages.
Plant tissue as analysed for organic nitrogen at each sampling time. According to Dancer eta/. (1979) the nitrogen concentration
of plant tissues is one of the best indicators of the amount of available nitrogen in the soil at any one time. Tissue nitrogen in Lolium
perenne increased with increasing dosage at each sample time up to the highest dosage (65 tonneslhectare) at which point the rate of
increase declined. This pattern suggests a lack of availability of nitrogen at this high dosage during the first 4 months, which in turn,
could reflect some inhibition of mineralisation (Table 1).

Table 1. Percentage nilrogen in shoals oflolium perenne.

Dosage levels (tonnes/hectarc) of refuse separates

Time of Sampling

I month (August 1980)
2months
3months
4months
5 months

Soil Control

20

32.5

47.5

65

3.33 ± 0.15
2.83 ± 0.21
3.08 ± 0.27
2.57 ± 0.21
2.95 ± 0.35

4.78 ± 0.46
3.77 ± 0.37
3.73 ± 0.25
3.03 ± 0.44
3.93 ± 0.22

5.72 ± 0.13
4.88 ± 0.57
3.38 ± 0.16
4.53 ± 0.29
4.18 ± 0.17

5.68 ± 0.23
5.50 ± 0.28
4.40 ± 0.50
4.67 ± 0.62
4.42 ± 0.13

5.12 ± 0.02
5.18 ± 0.06
4.38 ± 0.27
4.02 ± 0.19
4.68 ± 0.15

In order to obtain a long term assessment of the productivity of the plots, ryegrass biomass was estimated after 13 months as dry
weight per unit area. Biomass on dosage treatments 32.5 and 47.5 tonnes/hectare remained significantly higher than control levels.
The pattern of decreasing productivity on the top dosage plot (65 tonnes/hectare) still appeared evident although the differences
between the top three dosages were not significant (Table 2).
The dry weight increase and the relative growth rates of barley are shown in Figs. 3 and 4. These again show that the soiUrefuse
separates mixtures produced significantly higher plant yields than the soil controls, and that the yield in the middle range (60%
refuse separates, 40% site soil) was significantly higher than in the other dosage ranges. Relative growth rate was maintained above
control levels in all treatments except in the pots containing 100% refuse separates, which showed a distinctive pattern of increasing
relative growth rate. This probably represents a more prolonged first stage of the typical plant growth curve.
Zinc is a necessary trace element for most organisms as an activator of certain enzyme systems. It has numerous sources in refuse
stemming from its widespread use in the smelting, refining and galvanising industries. Normal levels of zinc in plant materials are
15-100 !'g/g (Allen eta/. 1974). Total levels of zinc in shoots of Lolium perenne are shown in Table3. Increasing levels of plant tissue
zinc corresponded to increasing dosage rate during the first season's growth, but declined during the second season. Thus, although
extractable levels in the soil had remained fairly stable (Saull eta/. 1985a), plant uptake had not. Plant requirement for copper is
lower than for zinc and copper again is required by plants to activate certain enzyme systems especially those linked with oxidation
Table 2. Dry weight (g) oflolium perenne per 25 cni quadral after 13 molllhs.

Soil Control

9.88

Dosage levels (tonneslhcctare) of refuse separates

20

32.5

47.5

65

p

!..S.D.

12.04

16.52

18.34

14.73

0.01

5.1

L.S.D. = least significant difference.
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processes. Normal plant levels of copper are 2.5-25 ~gig (Allen eta/. 1974). Plant uptake of copper seemed to be unrelated to
extractable soil levels and again, uptake appeared to fall during the second season's growth. Lead has been shown to be phytotoxic
to many plant species although only at very high concentrations. A few plant species, e.g. leadwort (Minuarta verna) and thrift
(Armeria maritima) have evolved highly tolerant genotypes (Antonovies eta/. 1971). Lead levels in plant tissue range from 1-10 ~gig
(Williams 1980). Plant uptake of lead on site did not seem to be related either to dosage rate or to extractable levels oflead in the soil.
It is reasonable to suggest that since augmented soil levels at increased dosage rates are not reflected in plant uptake, lead is
relatively strongly bound in the treated soil and has a low availability to the test species.
Cadmium causes concern not only for its marked phytotoxicity when present in excess, but also because, like lead, it is a
cumulative poison to mammals. Sewage sludge usually contains higher levels of cadmium than domestic refuse, and normal plant
levels are given as 0.2-0.5 ~gig (Williams 1980). The addition of Doncaster refuse separates, themselves relatively low in cadmium,
had little effect in increasing extractable soil levels or plant uptake, regardless of dosage.
Boron is required as a trace element by plants and is important in metabolism probably as a regulatory compound. Normal ranges
of boron in plants arc 10-80 !'gig (Allen eta/. 1974). Unfortunately, in this study only one boron analysis of plant tissue was carried
out. Plant uptake of boron at 12 months appeared to be directly related to dosage levels. All the recorded concentrations however
fell within the range normally found for plant materials.
Figs. 5 and 6 show the canopy shape of the response yield to time and dosage in the laboratory growth trials and to dosage squared
in the field experiment where the response to dosage was not significant. Figs. 7 and 8 show the response in terms of relative growth
rate. The laboratory trials again show the response more clearly than the field experiments and show that growth rate was highest in
the middle dosage ranges during the early stages of biodegradation, but the decreasing convexity of the curves indicate that the
effect became less distinct over time.

Table 3. Total levels of trace elements in shoots ofryegrass (Lolium perenne).
Copper

Zinc
Dosage rate
(tonneslhectare)
Soil Controls
20
32.5
47.5
65.0

Lead

Cadmium

Boron

Time of Sampling (Months)
6

15

6

15

3

15

6

15

12

35.4
55.8
62.1
69.2
80.0

35.4
41.3
39.6
90.0
51.3

3.5
7.0
8.3
8.6
10.9

3.5
4.2
4.9
5.5
8.0

8.3
7.0
6.4
10.3
6.4

7.0
7.3
8.0
8.3
13.6

0.37
0.40
0.45
0.45
0.42

0.49
0.46
0.67
0.58
0.50

12.5
18.9
30.2
23.0
58.0

Figures are given in Jlg/g plant tissue.

Discussion
If the Doncaster refuse separates are to be used as a soil amendment in land reclamation schemes, it is important to investigate
their manurial value in terms of vegetational yield at different application rates. Previous work indicated that plant yield response to
organic wastes is a quadratic one, declining at excessively high rates of application (Sims & Boswell1980). The results from this
study using a unique waste material, support these findings. Factors which may contribute to this decline at high dosages are
inhibition of germination, phytotoxicity by heavy metals and immobilisation of available nitrogen by high C:N ratios. Inhibition of
germination of Lolium perenne was observed in the field trials at the highest dosage of 65 tonnes per hectare, although once
established, the seedling growth rapidly equalled and then exceeded that of the control.
Many workers have reported increased levels of zinc in soil and plant tissue following application of non-com posted refuse (King
eta/. 1974,1977, Cottrell1975) andcomposted refuse (Purves & Mackenzie 1973, Duggad & Wiles 1976, Gray & Biddlestone 1980,
de Haan 1981). This investigation has shown that plant tissue levels of zinc, although augmented during the first season's growth,
declined during the second season's growth. This agrees with the findings of Cottrell (1975) and Hinesly eta/. (1976). It is suggested
therefore that unless repeated applications of Doncaster refuse separates are envisaged, phytotoxic effects from zinc arc unlikely to
be a problem.
Copper in soil tends to be very stable over time and is known to be strongly adsorbed to organic matter, forming highly stable
complexes with humic and fulvic acids (Stevenson & Fitch 1981). Large applications of copper contaminated sludges have not given
significant increases in copper uptake by cereals and vegetable crops (Williams 1980). Plant uptake of copper in these studies was
only increased slightly at the higher dosage levels.
The lack of plant uptake of lead would be expected since this element is known to be highly insoluble in soil and is normally
unavailable to plants. It is known that large amounts of phosphates can "tie up" lead (Epstein & Chaney 1978) and this mechanism
may be involved here since the Doncaster refuse separates themselves contain high levels of phosphate (Saull1983). Other workers
have found a similar low availability of lead (King eta/. 1974, Gray & Biddlestone 1980, de Haan 1981).
Cadmium in organic wastes appears to be readily available to plants (Anderson 1977) and its behaviour seems to be similar to zinc
in that extractable levels in soils can be correlated with those in plant materials (Webber & Doyle 1975, Soon eta/. 1980). The
cadmium content of the Doncaster refuse Sf!parates was comparatively low and its distribution in the treated plots was patchy.
Boron was found to pose the greatest threat of potential soil contamination (Saull et al.1985a) or as a phytotoxic agent, although
this ion is highly soluble and rapidly leached out of soils. No specific phytotoxic symptoms were noted on the field plots but uptake of
boron in the high dosage plant growth room trials could have been responsible for the poor establishment of barley (Hordeum
vulgare), a notably intolerant plant. Ryegrass (Lolium perenne), on the other hand, is known to exhibit a relatively good degree of
tolerance to high boron concentrations in the soil (Bradshaw & Chadwick 1980). Boron toxicity has also been found associated with
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the application of composted refuse to land (Purves & Mackenzie 1973). In these studies, boron content of rye grass never reached
phytotoxic levels, due presumably to the rapid leaching of this element from the soil during the first growing period.
Reduced plant yields at high application rates of organic wastes have often been attributed to lack of available nitrogen. Analysis
of percentage nitrogen in the herbage collected from the field trials suggested that decreased availability of nitrogen was evident
during the first 4 months of biodegradation only at the highest dosage rate of refuse separates {65 tonnes/hectare).
In general, therefore, despite spatial and seasonal variability it would appear that soil incorporation of Doncaster refuse separates
at all but excessively high dosages (65 tonnes/hectare) does not cause immobilisation of nitrogen in the soil. Indeed, the low carbon
to nitrogen ratios of the separates (Saul! et al. 1985a) makes supplementation of the soil/refuse separates mixtures with added
nitrogen unnecessary.

The authors would like to thank the Environment Department of South Yorkshire County Council, without whose financial help and assistance
this project would not have been possible. Thanks also go to Mrs Angela Dignan for assistance with laboratory analyses.
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TENSIOMETER AND JAW TYPES IN TESTING TEXTILES
FOR TENSILE STRENGTHS
D.W.H. WALTON'

Introduction
Tensile strength testing of textile strips subjected to a variety of biological and chemical treatments has been used in both
industrial and scientific research for some time (Allsopp & Eggins 1972, Latter & Howson 1977). The concept of a standardized
cloth, originally produced in the Netherlands and now at the Shirley Institute (Walton & Allsopp 1977), has gone a long way towards
removing some of the variability from tests carried out in different laboratories and after different pretreatments. One other major
variable had not been assessed and that was the possible effect of tensiometer type and jaw type used for measuring tensile strength.
Zinkernagel and Schmidt (1968) looked at the absolute calibration of dynamometers using copper wire and established that this
was a satisfactory method of machine intercalibration. It was, however, felt that textiles, because of their different nature, merited
an investigation of their own. Evidence had been seen of slippage of textile strips in some jaws, breaking of the strips at the edge of
jaws and occasional samples showed uneven breakage and high standard errors. Members of the International Biodeterioration
Research Group were therefore asked if they would test standard textile strips on their machines.

Methods
Shirley test cloth was supplied in 10 replicates of each of2 widths-1 em and 2cm wide. The strips were soaked for 1 hour in distilled water at room
temperature. They were then clamped in the jaws and broken, generally in accord with B.S. 2576 as regards jaw spacing and cross head speed. Eight
laboratories took part and the following machines were used in the surveyHounsfield Vertical Tensometer, lnstron 1122, Monsanto Type W, Tensiometric220D, Frank (modified version), WolpertwerkeType Z.
Jaw types used included:
Standard corrugated textile jaws (Hounsfield, Monsanto, Instron); Bollard self-tightening dumbell grips with smooth bar; flat jaws, rubber or
vulcanite coated; flat jaw against spring loaded knurled cylinder.
Jaws were manually tightened onto the test piece.

Results
All data were statistically analysed, both within each test set and as unified data sets between machines, by analysis of variance.
Table 1 shows mean range and standard error. With the exception of two anomalous data points derived from an Instron machine
(these were then excluded) no statistically significant differences were found between any of the test sets within each strip size range.
Within test sets standard errors and 95% confidence limits were all directly proportional to cloth width and breaking strength.
It is therefore concluded that, in terms of the variability shown by a standard cloth, tensile strength data are not machine
dependent. There is also no evidence from this study that jaw breaks of textiles are specifically associated with any particular type of
jaws.
Table 1.

Tensile strength ofstandard textile strips measured using various tensiometer and
jaws types.
lcm strip

Frank (modified)
Hounsfield Vertical
Instrong 1122
Monsanto Type W
T ensiometric 2200
Wolpertewerke Type Z

Mean
22.0
21.9
23.0
22.9
22.3
22.7

Range
21.0-24.0
18.6-23.2
21.3-24.0
19.8-24.4
19.3-24.4
20.0-24.6

2cm strip

SE
1.1
1.5
1.0
1.2
1.3
1.0

Mean
44.0
43.2
44.1
46.6
44.3
46.2

Range
42.0-46.0
41.5-45.5
40.0-47.5
44.1-49.9
40.9-46.7
44.0-48.8

SE
1.1
1.5
2.1
1.7
1.9

1.1

Tensile strength in kg
I am grateful to all the members of the International Biodeterioration Research Group who willingly participated in these tests.
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ABSTRACTS
BIODETERIORATION- GENERAL
See also abst. /845
Legislation and Standardization

1446 ANON. Legionnaires' disease in hot water. New Scien~
list (1985) 105 (1448) 4 [En]
British engineers have been given new rules to prevent
legionnaires' disease infesting hot-water systems. It is recommended that water in hot tanks should be heated to at least
60°C for an hour each day to prevent the growth of Legionella
pneumophila.

See also abst. /626
1441 UK, BRITISH BOARD OF AGR~MENT Wykarno~ timber
(preservative] injectors. Certificate, Agrement Board, UK
(1984) No. 84/1341, 4 pp. [En, PRJ BBA, PO Box No. 195,
Bucknalls Lane, Garston, Watford, Herts. WD2 7NG, UK.
1442 McDONALD, G. Lyctus susceptible species under the
timber users protection act. Timber Note, Q-ueensland Department of Forestry (1983) No.8, 2 pp. [En] D1v. Tech. Serv., Qld.
Dep. For., 366 Upper Roma St., Brisbane 4000, Qld., Australia.
Timbers are listed with botanical and trade name. All spe~
cies on the list must be treated with an approved preservative
treatment to protect against Lyctus in order to comply with the
1950 Timber User's Protection Act.
1443
GERMAN FEDERAL REPUBLIC, INSTITUT FOR
BAUTECHNIK [List of certified wood presenratives, as at 1 April
1984.] Vcrzeichnis dcr PrUfzeichen filr Holzschutzmittel.
Stand: I. April 1984 (Holzschutzmittelverzeichnis, 38.
Auftage). Bielefeld, German Federal Republic; E. Schmidt
(1984) 84 pp. [De, Schriften des 1nstituts fur Bautechnik,
Reihe A, Heft 3, Price DM11.60] From review in Holz-Zentralblatt 110, 2184. BLL.
A list of 205 preservatives and 2 hot-air
treatment methods alloWed for use in W. Germany.
Health, Hygiene and Pathogens

See also absts. 1449, 1470, 1485, 1605, 1608, 1612, 1617,
1622, 1640
1444 TODD, E. C. D. Economic loss from foodborne disease
outbreaks associated with foodservice establishments: Journal
of Food Protection (1985) 48 (2) 169-180 [En, 22 ref., 2 tab.]
Bureau Microbial Hazards, Health Protection Branch, Health
& Welfare Canada, Sir Frederick G. Banting Res. Cent.,
Ottawa, Ont., Canada KIA OL2.
The economic losses associated with 17 incidents of foodborne disease, mainly from Canada and USA, were compared
and evaluated. The mcidents arose because of mishandlmg in
restaurants, hotels, catering establishments, hospitals, homes
for the aged and a college. Costs ranged from $16690 to over $1
million, with the median of the av. costs per case for 17 incidents
of $788. The economic impact of foodborne illness was generally greater for restaurants, hotels and institutions than for
catering establishments. Loss of business and law suits were the
major factors in the costs, but loss of income for victims and
infected food handlers was also considerable.
1445 BECKERS, H. J. Incidence of foodborne disease in the
Netherlands: annual summary- 1980. Journal ofFood Protec~
lion (19S5) 48 (2) 181-187 [En, 9 ref., 7 tab.] Natn. Inst. Public
Health Environ. Hygiene, P.O. Box I, 3720 BA Bilthoven,
Netherlands.
Data on the incidence of foodborne disease in 1980 are
presented. A total of 272 incidents affecting 1298 ill persons
were analysed. In 64 incidents (337 cases}, the aetiology was
established; microorganisms appeared to be the main causative
agents. Salmonella was responsible for 15 of these incidents (55
cases), Staphylococcus aureus for 6 (106), Clostridium perfringens for 8 (57), Bacillus cereus for 17 (88) and
Campylobacter jejuni for 4 (9). Three episodes (4 cases) were
caused by Yersinia enterocolitica, Escherichia coli and Vibrio
sp. Cases of foodborne disease recorded by the Chief Medical
Inspectorate included infections from Salmonella (6347), C.
jejuni (531) andY. enterocolitica (264). However, these could
not be analysed further due to a Jack of epidemiological infer~
mation. About 60% of the outbreaks were associated with only 2
food items: meat and meat products (15%) and Chinese foods
(44%).

Analysis and Sampling

See also absts. /460, 1463-1464
1447 JONES, S.C.; MAULDIN, J. K. A vacuum-aspirator for
counting termites. Research Note, Southern Forest Experiment
Station, USDA Forest Service (1983) No. S0-300, 2 pp. [En, I
pl.] SFES, USDA For. Serv., Gulfport, MS, USA.

1448 ABRAM, D. D.; POTTER, N. N. Diluents and the enumeration of stressed Campylobacter jejuni. Journal of Food
Protection (1985) 48 (2) 135-137 [En, 13 ref., 2 fig., I tab.]
Dep. Food Sci., Cornell Univ., Ithaca, NY 14853, USA.
Significant discrepancies in calculated counts of C. jejuni
strs. ATCC 33250 and 29428 were observed between undiluted
samples and samples diluted in 0.1% peptone water when cultures had been incubated at 42°C under microacrobic conditions in brucella broth containing 2% NaCI. The influence of
0.1% peptone water, brucella broth and phosphate buffer as
diluents for enumeration of C. jejuni stored at 6 and -l8°C in
brucella broth with 0.5 and 2% NaCI was studied. The three
diluents were equally effective for the recovery of C. jejuni from
·refrigerated broth containing 0.5% NaCI. However, when the
organism had been refrigerated in the broth with 2% NaCl or
frozen in the broth with either level of salt, dilution with bru~
cella broth produced significantly higher counts than dilution
with 0.1% peptone water or phosphate buffer.

PRESERVATION
Physical

See also absts. 1608-1609
Chemical

See also abst. 1497

FOODSTUFFS-GENERAL
Spoilage and Infestation

See also absts. 1706, 1726, 1758
1449 KHALAF, H. H.; MARTH, E. H. Anaerobic bacteria in
commercially canned baby foods and other products. Annals of
Agricultural Science. Moshtohor (1984) 21 (3) 753-758 [En,
ar, 12 ref., 2 tab.] Dep. Food Sci., Moshtohor Fac. Agric.,
Zagazig Univ., Egypt.
One hundred and thirty jars of canned baby foods and 90
cans of other canned foods obtained from US supermarkets
were tested for anaerobic bacteria. Clostridium bifermentans
was isolalated from cans of cooked fava beans and shrimp.
Group D streptococci were present in some jars of bananas and
beef liver.
1450 KHALAF, H. H.; MARTH, E. H. Aerobic bacteria in
commercially canned baby foods and other products. Annals of
Agricultural Science, Moshtohor (1984) 21 (3) 759-768 [En,
ar, 12 ref., 3 tab.] Dep. Food Sci., Moshtohor Fac. Agric.,
Zagazig Univ., Egypt.
One hundred and twenty jars of canned baby foods and 60
cans of other canned foods from US supermarkets were tested
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for numbers of viable aerobic bacteria. Five spp. of Bacillus
were isolated from tomato paste, sardines, apple juice, orange
juice, fava beans, vegetable and chicken, orange·apricot juice
and chick peas.
1451 PINEGAR, J. A.; COOKE, E. M. Escherichia coli in
retail processed food. Journal of Hygiene (1985) 95 (I) 39-46
[En, 23 ref., I fig., 5 tab.] Pubfic Health Lab., Leeds, United
Kingdom.
Overall 12% of 4246 samples contained E. coli. cakes and
confectionery being more frequently contaminated (28%) than
meat and meat based products (9%). Contamination was more
frequent in the summer months than in the colder weather and
27% of the contaminated foods contained > 10 3/g E. coli.
1452 LAKE, D. E.; GRAVES, R. R.; LESNIEWSKI, R. S.; ANDERSON, J. E. Post-processing spoilage of low-acid canned foods
by mesophilic anaerobic sporeformers. Journal of Food Protection (1985) 48 (3) 221-226 [En, 31 ref., 2 tab.] American Can
Company, Barrington, IL 60010, USA.
Over a period of 4 yrs, 770 low-acid canned food spoilage
incidents were investigated to determine the cause of spoilage.
In 27 of these, the cause was attributed to the growth of Clostridium spp. that had entered the cans as a result of post~
processing leakage. No correlations were found that might
explain the occurrence of this mesophilic anaerobic type of
spoilage. It appears to be a random event, probably linked to
cannery insanitation. A variety of spp. was found. consisting of
both proteolytic and non-proteolytic types. C. botulinum was
not isolated from any of the canned foods examined, nor were
any of the samples found to contain botulinal toxin. Container
leak test methodology and principles are discussed.
1453 LINDROTH, S. E.; KORKEALA, H. J.; SUJHKO, M. K.;
AALTO, M. J.; KUHMONEN, A. A.; PENITILA, P.-L. Microbiological and sensory quality changes in cabbage casserole and
mixed vegetable salad with mayonnaise during storage. Journal
of Food Protection (1985) 48 (4) 292-299 [En, 25 ref., 2 fig., 7
tab.] Tech. Res. Cent. Finland, Food Res. Lab. Biologinkuja I,
SF-02150 Espoo 15, Finland.
The microbiological and sensory quality of cabbage casse~
role and mixed vegetable salad with mayonnaise was assessed
after production, on the sell-by date and 7 days later. Samples
were taken directly from 5 different plants, stored at 4°C and
analyzed by 3 different laboratories. Sell-by periods were 8-14
days after the day of production. No Bacillus cereus, Clostridium perfringens, Staphylococcus aureus (salad), faecal strepta-.
cocci or coliforms (casserole) were detected. Casseroles had
median aerobic plate counts (APC) of 1.5 X 102, 3.3 X.10' and
4.5 X 10 3 cfufg on different analysis times. Yeasts were
detected in some casseroles on the sell~ by dates. A few more had
yeasts and/or fungi a week later. Taste, odour, consistency and
appearance scores showed a steady decrease during storage.
Nine casseroles were deemed unfit for human consumption 7
days after the sell~by dates. Main defects were sliminess and
acid, fermented taste and visible mould spots. Salads had a
median APC of 5.2 X 10 3 cfujg after production, which
remained constant during storage. Salads from all companies
contained lactobacilli and counts increased slightly during storage. Moulds were encountered in samples of only one company
and yeasts primarily of another. Median sensory scores
decreased slightly during storage. One salad was deemed unfit
on the sell-by date and six a week later. Main defects were
musty and/or fermented taste and odour and watery consis~
tcncy. Linear regression equations between taste and log 10
microbial counts showed very low or no correlation. Also, the
counts of sensorially unfit samples varied from low to high.
Storage

See also absts. 1504-1505. 1507, 15/2, 1519, 1523-1524.
1534. 1562, 1564, 1573-1575. 1577, 1584, 1592,
160/-/602, 1614. /633. 1641
1454 GEESON, J.
Improved long-term storage of winter
white cabbage and carrots. In Fruit, Veg and Science. London,
UK; Agricultural and Food Research Council (1984) 19-21
[En, 2 pl.] Agricultural and Food Research Council Food
Research Institute, Norwich NR4 7UA, UK.
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Data are included on the incidence of Botrytis cinerea and
percentage recovery after trimming of several white cabbage
cultivars following storage in air orCA (5% C0 2, 3% 0 2) at 0'1 'C for up to 39 weeks. With CA storage 92% recovery was
achieved after 39 weeks, compared with 70% in air storage.
Carrots stored at 0.5' lost only 0.4-0.8% weight/month and
remained firm for 9 months, whereas those stored in conventional brine-cooled stores at 2' lost1.5-2.0% weight/month and
became soft after only 4-5 months. Pre-storage difs of Ben late
[benomyl] or Rovral [iprodione] reduced funga spoilage on
carrots.

1455 Pest control in grain mountains. New Scientist (1985)
No. 1444, 22 [En]
Pests and mould can destroy up to 40% of stored grain per
season. It was found that their development is arrested at
between 0 and l0°C. In desert areas the atr is dry and the ternp.
falls below O'C at night. By forcing the cold night air through
the grain temperatures arc achieved well below that in which
pests can survive. The result is a clean pest-free grain store.

Techniques

See a/so absts. 1448, 1528, 1558, 156/, /604, /615-16/6,
1628. 1632. /636-1639. 1763, 1765

1456 GALLI, A.; 0ITOGALLI, G.; VOLONTERIO, G. Method
for enumeration and isolation of propionic acid bacteria in dairy
products. Metoda per Ia conta ed identificazione dei batteri
propionici nei prodotti lattiero-cascari. Industria del Latte
(1984) 20 (2) 19-32 [En, It, 13 ref.] lstituto di Microbial.
Agraria e Tecnica, Univ., Milan, Italy.
The method described involves growing the bacteria for 810 days at 25-30°C under anaerobic conditions in Politi-Hettinga medium which includes 50 g yeast extract, 10 g sodium
lactate, 15 g agar and 10 ml 0.1% 2-phenylethanol in 1000 mi.
Lactobacilli also grow well in this medium but can be differenti~
a ted from propionibacteria by their appearance and by the catalase test.

1457
PETZEL, J. P.; HARTMAN, P. A.
Monensin-based
medium for determination of total Gram-negative bacteria and
Escherichia coli. Applied and Environmental Microbiology
(1985) 49 (4) 925-933 [En, 43 ref.] Dep. of Microbial., Iowa
State Univ., Ames, Iowa 50011, USA.
Plate count-monensin-KCI (PMK) agar, for enumeration
of both Gram~negative bacteria and Escherichia coli, is composed of (per litre) 23.5 g plate count agar, 35 mg monensin, 7.5
g KCI, and 75 mg 4-methylumbelliferyl-11-D-glucuronide
(MUG). Monensin was added after the medium was sterilized.
• The diluent of choice for use with PMK agar was 0.1% peptone
(pH 6.8); other diluents were unsatisfactory. Gram-negative
bacteria (selected for by the ionophore monensin) can be used to
judge the general quality or sanitary history of a commodity. E.
coli (differentiated by its ability to hydrolyse the fluorogenic
compound MUG) can be used to assess the safety of a commodity in regard to the possible presence of enteric pathogens. Pureculture studies demonstrated that monensin completely inhibited Gram~ positive bacteria and had little or no effect on Gramnegative bacteria. When Gram-negative bacteria were injured
by one of several methods, a few species (including E. coli)
became sensitive to monensin; this sensitivity was completely
reversed in most instances by inclusion of KCI in the medium.
When PMK agar was tested with food and environmental samples. 96% of 535 isolates were Gram negative; approx. 68% of
colonies from non-selective media were Gram-negative. PMK
agar was more selective than 2 other media against Grampositive bacteria and was less inhibitory for Gram-negative bacteria. MUG was useful in determining the general level of contamination of raw milk by E. coli if certain precautions were
taken; MUG could not be used to determine E. coli in frozen
mixed vegetables because of the high level of false-positive reactions caused by ftavobacteria.
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1458 PISAREV, V.; CARMI, Y.; SHAYYA, E. [Studies to test
the efficiency of pheromone traps for the moth Ephestia
kuehniella.] In Progress report for the year /982/83 of the
Stored Products Division. Bet Dagan, Israel; Ministry of Agriculture (I 984) IV, 4, 21-24 [He, en, 2 ref.] Stored Products
Division, Institute for Technology & Storage of Agricultural

Products, Israel.
In trials with 2 kinds of pheromone traps for Ephestia

kuehniella in flour mills in Israel, Bend traps attracted 4 times
as many moths (or more) as Hoechst traps in the same time.

1459 MOLINE, H. E. Differentiation of postharvest soft rotting bacteria with two-dimensional polyacrylamide gel electrophoresis. Phytopathology (1985) 75 (S) 549-553 [En, I 2 ref., 2
fig., 2 tab.] Hort. Sci. lnst., Beltsville, MD 20705, USA.
Two-dimensional polyacrylamide gel electrophoresis (2-D
PAGE) of acidic ribosome-enriched proteins was used to compare 35 strs. of Erwinia including Erwinia carotovora [ssp.]
carotovora, E. carotovora [ssp] atroseptica, E. chrysanthemi,
E. rhapontici, E. amylovora, E. herbicola and unknown soft
rotting strs. with strs. of Pseudomonas fluorescens. Soft rotting
strs. could be readily differentiated with this technique; E. c. ssp.
carotovora and E. ssp. atroseptica were consistently distinct
enough to be separated and unknown soft rotting isolates could
be identified.
1460 BAILEY, J. S.; COX, N. A.; THOMSON, J. E.; FUNG, D. Y.
C.
Identification of Enterobacteriaceae in foods with the
AutoMicrobic System. Journal of Food Protection (1985) 48
(2) 147-149 [En, 14 ref., 2 tab.] USDA, Agric. Res. Serv.,
Richard B. Russell Agric. Res. Cent., P.O. Box 5677, Athens,
GA 30613, USA.
Stock cultures (136) and fresh isolates (163) of Enterobacteriaceae from gound beef, processed chickens, frozen pot
pies and commercial poultry feeds were identified to species
with the AutoMicrobic System (AMS). All stock cultures and
fresh isolates were also concurrently tested with two Other identification systems (Micro-ID and API), previously evaluated
and proven accurate for identification of Enterobacteriaceae.
The AMS correctly identified to species 135/136 (99.3%) of the
stock cultures and 160/163 (98.2%) of the fresh isolates. All
Salmonella cultures tested (74) were correctly identified by
AMS.
1461 RESTAINO, L.; BILLS, S.; LENOVICH, L. M. Growth
response of an osmotolerant, sorbate-resistant Saccharomyces
rouxii strain: evaluation of plating media. Journal of Food
Protection (1985) 48 (3) 207-209 [En, II ref., 2 fig., I lab.]
Hershey Foods Corporation, P.O. Box 805, Hershey, PA 17033805, USA.
Standard potato dextrose agar (PDA) was inferior to
PDA/60% sucrose plating medium for enumerating osmotolerant yeasts from a high-sugar food product. The largest disparity
in the number of S. rouxii cells (>2.00 log number cells/g)
recovery by PDA(.60% sucrose and standard PDA was during
the lag and early og phase. The opt. growth temp. of S. rouxii
propagated in doubfe strength (2X) potato dextrose broth
(PDB) were 28 oc at 0.995 a. level and 35° for 0.92 and 0.90 a.
levels. No significant (P>O.OS) difference was determined
between shaking and stomaching for enumeration of S. rouxii
from chocolate syrup. Use of PDA/60% sucrose incubated at
35° for 5 days is recommended for enumeration of osmotolerant
yeasts from a liquid high-sugar product.
1462 WILSON, C. R.; ANDREWS, W. H.; POELMA, P. L.; WAG·
NER, D. E. Recovery o~ Salmonella species from dried foods
rehydrated by the soak method. Journal of Food Protection
(1985) 48 (6) SOS-508 [En, 12 ref., 3 tab.] Div. Microbial.,
FDA, Washington, DC 20204, USA.
A comparison was made of the recovery of S. spp. from
brewers' yeast, dried active yeast, onion powder and soyabean
flour after preenrichment of samples under rapid (swirling) and
slow (soaking) conditions of rehydration. The soak method gave
improved recovery only with soyabean flour. Examination of
soyabean flour by the soak method should be limited to 25-g
amounts, however, since 100- and 375-g composites were not
completely wetted.

1463 HILL, W. E.; FERREIRA, J. L.; PAYNE, W. L.; JONES, V.
M. Probability of recovering pathogenic Escherichia coli
from foods. Applied and Environmental Microbiology (1985)
49 (6) 1374-1378 [En, 40 ref., 9 tab.] Div. Microbial., FDA,
Washington, DC 20204, USA.
The probability of recovering E. coli from food by the
Bacteriological Analytical Manual method was determined by
the effects of several factors: the number of strs. per food; the
ability of pathogenic strs. to survive enrichment; and the frequency of plasmid loss during enrichment. Biochemical patterns
indicated theJ'resence of about 6 E. coli strs. per food sample.
The combine effects of failure to survive enrichment and plasmid loss decreased the relative numbers of these strs. and
reduced the chance of detecting pathogens. To counteract this
tendency and obtain a 90-95% probabiliy of recovering a given
pathogenic str., 40-50 colonies per food sample should be picked
during the routine testing of foods.
1464 ANDERSON, J. M.; HARTMAN, P. A. Direct immunoassay for detection of salmonellae in foods and feeds. Applied and
Environmental Microbiology (1985) 49 (S) 1124-1127 [En, 15
ref.] Dep. Microbiol., State Univ., Ames, lA 50011, USA.
A direct enzyme immunoassay (EIA) with polyclonal
antibodies was developed for salmonellae in foods and feeds.
Salmonella cells were attached firmly to the wells of polystyrene microtitration plates with a capture-antibody technique.
Spicer-Edwards anti-H immunoglobulin G was bound to protein A-li-D-galactosidase to serve as the signal; 4-methylumbelliferyl-!l-D-galactoside was used as the substrate. The
sensitivity threshold was 107 cells. Direct EIA, indirect EIA,
and pure-culture techniques were compared by using 48 sam. pies of naturally contaminated foods and feeds. The direct EIA
was more sensitive than the indirect EIA or pure-culture technique. Food samples were tested within 3 days, and 32 samples
were tested simultaneously in a single 96-well microtitration
plate. This direct EIA is sensitive, rapid, and could be
automated.

Preservation
See also absts. 1473, 1514, 1539, 1610, /613, 1620-1621,
1647, 1725
1465 HAMAMOTO, M.; YAMAGUCHI, S.; AsAI, Y.; SHIMODA,
K. [Bactericidal effect of peracetic acid on Bacillus subtilis
spore.] Journal of the Food Hygienic Society of Japan (1984)
25 (2) 99-105 [Ja, en, 13 ref.] Cent. Analysis Inst., Snow Brand
Milk Products Co. Ltd., 1-2, Minamidai 1-chome Kawagoe,
Saitama, Japan.
1466 DANIELS, J. A.; KRISHNAMURTHI, R.; RIZVI, S. S. H.
A review of effects of carbon dioxide on microbial growth and
food quality. Journal of Food Protection (1985) 48 (6) 532-537
[En, 57 ref., 3 fig., 2 tab.] Inst. Food Sci., Cornell Univ., Ithaca,
NY 14853, USA.
This paper reviews the major theories that have been put
forward to explain the bacteriostatic action of C02 and its effect
on food spoilage and discusses the possible role of carbonic acid
in that mechanism.
1467 LIEWEN, M. B.; MARTH, E. H. Growth and inhibition
of microorganisms in the presence of sorbic acid: a review.
Journal of Food Protection (1985) 48 (4) 364-375 [En, 187
ref., 3 fig., 6 tab.] Dep. Food Sci., Univ. Wisconsin, Madison,
WI 53706, USA.
This paper reviews the factors that affect the antimicrobial
effectiveness of sorbate in foods.
1468 WAGNER, M. K.; BUSTA, F. F. Inhibitory effects of
various salts and/or ionic strengths on growth from Clostridium
botulinum 52A spores or "Vegetative ceUs. Journal of Food
Protection (1985) 48 (S) 421-428 [En, 43 ref., S fig., 2 tab.]
Dep. Food Sci. Nutr., Univ. Minnesota, St. Paul, MN 55108,
USA.
Growth response from spores and vegetative cells of C.
botulinum in peptone-yeast extract-glucose broth at pH S.SS
and 5.85 containing sodium acid pyrophosphate (SAPP) at 0,
0.2 or 0.4%, NaCl at 0, 1.25 or 2.5% andfor potassium sorbate
(KS) at 0, 0.13 or 0.26% was measured as the mean A 630 nm of
20 tubes at 37°C. Additional treatments contained KCI and
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MgCI 2 at 0, 1.25 or 2.5% without SAPP or KS. Results suggest
that ionic strength and/Or chloride l)alt may be important considerations when manipulating formulations of additives
designed to control C. botulinum growth.

Bacterial toxins

See also absts. 1612, 1624
.1469
BUGROVA, V. I.
[Staphylococcal entcrotoxins.]
i:oprdsy Pitaniya (1983) No. 4, 11-15 [Ru, 61 ref.] lost.
Pitaniya AMN SSSR, Moscow, USSR.
ThiS is a detailed review of staphyloco'cl:al enterotoxins
with particular attention to their heat inactivation in foods.
1470 WIENEKE, A. A.; GILBERT, R. J. The use of a sandwich
ELISA for the detection of staphylococcal enterotoxin A in foods
from outbreaks of food poisoning. Journal of Hygiene (1985)
95 (I) 131-138 [En, 21 ref., 3 tab.] Food Hygiene Lab., Cent.
Public Health Lab., London NW9 SHT, United Kingdom.
The toxin was detected in 12 of 15 foods from separate
outbreaks of staphyl<icoccal food poisoning; all 15 foods contained a toxin-producing str. of Staphylococcus aureus.
1471
STELMA, G. N., JR.; JOHNSON, c. H.; SHAH, D. B.
Detection of enterotoxin in coloQies of Clostridium perfringens
by a solid phase enzyme-linked immunosorbeilt assay. Journal
of Food Protection (1985) 48 (3) 227-231 [En, 17 ref., 1 fig., 2
tab.] Div. Microbial., FDA, Cincinnati, OH 45226, USA.
1472 STELMA, G. N., JR.; CRAWFORD, R. G.; SPAULDING, P.
L.; TWEQT, R. M. Evidence that Clostridium perfringens produces only one enterotoxin. Journal of Food Protection (1985)
48 (3) 232-233, 239 [En, 13 ref., I tab.] Div. Microbial., FDA,
Cincinnati, OH 45226, USA.
Thirteen C. perfringens isolates classified as n_oncnterotoxigenic by radioimmunoassay (RIA) were tested for biological
activity in rabbit ileal loops to determine whether these organisms produced enterotoxins serologically unrelated to the classical C perfrin'gens enterotoxin. None of these isolates was active
in the ileal loop assays. The large nurhber of RIA-negative
isolates obtained from food-poisoning Outbreaks is more likely
due to the failure to isolate causative strs. rather than to the
existence of the novel enterotoxins.

TAYLOJ>., S. L.; SOMERS, E. B.; KRUEGER, L. A.
1473
Antibotulinal effectiveness of nisin-nitrite combinations in culture medium and eliicken frankfurter emulsions. Journal of
Food Protection (1985) 48 (3) 234-239 [En, 23 ref., I fig., 4
tab.] Food Res. lost., Univ. Wisconsin, Madison, WI 53706,
USA.
Chicken frankfurter emulsions were challenged with c.
1000 Clostridium botulinum spores/g and incubated at 27°C.
Botulinal toxin formation was delayed by the addition of nisin or
sodium nitrite, either singly or in comb. In the absence of nisin
or nitrite, samples became toxic within I week. A 4-week extension of shelf-life was achieved by addition of 156 p.p.m. nitrite.
The addition of 500 p.p.m. nisin allowed only a !-week extension
of shelf-life. The addition of I 00 or 250 p.p.m. nisin together
with 120 p.p.m. nitrite was superior to addition of 156 p.p.m.
nitrite, whereas the addition of 100 or 250 p.p.m. nisin together
with 80 p.p.m. nitrite was somewhat less effective than 156
p.p.m. nitrite. In TPYG broth, an adjuvant effect was observed
between nisin and nitrite. Levels of nisin and nitrite that were
not effective in TPYG broth when used alone did prevent outgrowth when used in comb.
Fungal toxins (mycotoxins)

See also absts. 1499, 1501, 1506, 1508-1509, 1515-1516,
1518, 1525, 1531, 1536-1537, 1544-1545, 1547-1548,
1550, 1552, 1570, 1607, 1625-1627, 1642-1646. 1651,
1731. 1850
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1474 WARE, G. M.; CARMAN, A.; FRANCIS, 0.; KUAN, S.
Gas chromatographic determination of deoxynivalenol in wheat
with electron capture detection. Journal of the Association of
Official Analytical Chemists (1984) 67 (4) 731-734 [En, 16
ref.] Food and Drug Administration, Natural Toxins Research
Center, 4298 Elysian Fields Ave., New Orleans, LA, UK.
The method involves sample extraction with chloroformethanol (8 + 2), column chromatographic cleanup on silica gel
of small particle size and derivatization with heptafiuorobutyric
acid anhydride using dimethylaminopyridine as a catalyst. The
trisheptafluorobutyrate derivative of deoxynivalenol (DON) is
determined by gas chromatography using an electron capture
detector. Recoveries of DON added to wheat at levels of 1181184 ng/ g averaged 88% with a coefficient of variation of 8.6%.
1475 PLATTNER, R. D.; BENNETT, G. A.; STUBBLEFIELD, R. D.
Identification _of aflatoxins by quadrupole mass spectrometry/mass spe~troilietry. Journal of the Association of Official
Analytical Chemists (1984) 67 (4) 734-738 [En, II ref.]
USDA, ARS, Northern Regional Research Center, Peoria, IL
61604, USA.
The feasibility of determining the presence of aflatoxin B1
in crude extracts of contaminated maize was demonstrated.
Aflatoxin B1 could be detected at 10 p.p.b. Tandem mass spectrometry eliminates the need for a preparative TLC separation
step. Studies aimed toward producing quantititative measurement of aflatoxins are now uilder way.
1476 SWANSON, S. P.; CORLEY, R. A.; WHITE, D. G.; BUCK,
W. B. Rapid thin layer chromatographic method for determination of zearalenone and zearalenol in g'rains and animals feeds.
Journal of the Association of Official Analytical Chemists
(1984) 67 (3) 580-582 [En, 17 ref.] Dep. Vet. Biosiences, lllinois Univ., Urbana, IL 61801, USA.
The method involves extraction with 75% methanol, precipitation of pigments with lead acetate, and defauing with
petroleum ether. The mycotoxins are subsequently partitioned
mto toluene-ethyl acetate, chromatographed on high performance thin layer __ chromatographic plates, and detected after
treatment with Fast Violet B salt solution. Sensitivity is better
than 80 ng/g for zearalenone and 200 ng/g for zearalenol.
1477 HAMILTON, P. B. Determining safe levels of mycotoxins. Journal of Food Protection {1984) 47 (7) 570-575 [En, 15
ref.]
1478 JARRAR, B. M.; SALHAB, A.; NATOUR, R.; MAHASNEH,
A.
Incidence of aflatoxins in some foodstuffs in Jordan.
Dirasat [Natural Sciences) (1982) 9 (2) 233-243 [En, ar, 34
ref.] Umv. of Jordan, Amman, Jordan.
Of 430 samples of 22 different foods collected in Jordan
between Jan. 1978 and Jan. 1979, 5 were contaminated with
aflatoxins. These were 3 of 40 peanut samples, I of 50 rice
samples and 1 of 15 samples of dried milk. Peanuts contained
aflatoxin Blat 98-1056 ng/g, rice contained aflatoxin Blat 29
ng/g and dried milk contained aflatoxin Ml at 15 ngjg.
Aflatoxigenic fungi isolated from the food samples were mamly
Aspergillus flavus, but some A. parasilicus was also detected.
Some soil samples collected from 20 different areas of Jordan
contained aflatoxigenic fungi.
1479 MOHRAN, M.A.; MEGALLA, S. E.; SAID, M. R. The
effect of anatoxin B 1 on the activity of some lactic acid bacteria.
Egyptian Journal of Dairy Science {1985) 13 (I) 25-32 [En, ar,
19 ref.] Dep. of Dairy Sci., Univ. of Assiut, Assiut, Egypt.
Streptococcus /actis ATCC 11454, S. thermophi/us
ATCC 14486, S.lactis subsp. diacetylactis ATCC 11007, Lactobacillus casei ATCC 393 and L. bulgaricus A TCC 11842
were grown in skim milk containing aflatoxin B1 at 0.11, 0.22 or
0.44 J.Lg/ml. Examination of total viable counts and acid production during incubation for I 5 days at 35°C showed that whereas
the aflatoxin Bl had no effect on the growth of the Streptococcus spp., it inhibited that of the Lactobacillus spp. Acid production by the Streptococcus spp. was not inhibited by the presence
of aflatoxin Bl. The Lactobacillus spp. showed slower acid
production in the presence of aflatoxin B1, although in the IS
day cultures the acidity was the same as in control milk without
added aflatoxin Bl.
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1480 GUELDNER, R. C.; WILSON, D. M.; HEIDT, A. R. Volatile compounds inhibiting Aspergillus flavus. Journal of Agricultural and Food Chemistry (1985) 33 (3) 411-413 [En, 8 ref.,
1 tab.] Richard B. Russell Res. Cent., USDA, Athens, Ga.
30613, USA.
The volatile compounds trans-2-hexenal, 2,4-hexadienal,
furfural, P'-iononc and 1-nonanol, found to occur naturally in
maize ears, inhibited the growth of A. fiavus. The order of
activity for these natural compounds and synthetic analogues
was found to be aldehydes > ketones > alcohols. The role of
these compounds in the resistance of maize to infection by A.
jlavus and subsequent aflatoxin contamination is discussed.

av. concn are higher in the nephropathic area (45% of the positive findings of OA were > 2 mg/kg). Residues of OA in the
kidneys (16-77 l'gfkg), liver (0-21 ~tg/kg) and blood (36-77
pgflitrc) were detected in 38 organs taken from swine in the
ncphropathic area, but this toxin was not found in the 6 samples
taken from the non-nephropathic area. In the same organs histopathological changes were found in the kidneys (interstitial
nephritis with parenchymal degeneration of the distal parts of
the tubular epithel) and liver (intersititial hepatitis with fatty
degeneration of the liver). It is concluded that there is a link
between consumption of mouldy, toxin-containing foods in
Yugoslavia and the occurrence of Balkan endemic nephropathy.

1481 BAXTER, J. A.; TERHUNE, S. J.; QURESHI, S. A. Use of
chromotropic acid for improved thin-layer chromatographic visualization oftrichothecene ntycotoxins. Journal of Chromatography (1983) 261 (I) 130-133 [En, 11 ref., I fig., I tab.]
Research Foods (1976) Inc., Downsview, Ont. M3J 2C6,
Canada.
The technique was employed successfully in the detection
of the following mycotoxins: T-2 toxin, diacetoxyscirpenol, HT2 toxin, dcoxynivalenol, T.. 2 trial and T·2 tetraol. The greatest
advantage of this technique is that contrasting colours are pro.
duced for the different toxins and for extraneous compounds.

1486 PISKORSKA-PLISZCZYfiSKA, J.; BORKOWSKA-0PACKA, B.
Natural occurrence of oChratoxin A and two ochratoxin•producing fungal strains in cheese.:Cake. Bulletin of the Veterinary
Instltute in Pulawy (1984) 27 (1-4) 95-98 [En, 25 ref.] Vet.
Res. Ins!., 24-100 Putawy, Poland.
Ochratoxin A at 1.075 1'~/kg was found in a sample of
mouldy cheese-cake. Qchratoxtn-producing strs. of Aspergillus
ochraceus and Penicil/iUhi vindicatum were isolated from the
cake.

1482 GORST" ALLMAN, C. P.; STEYN, P. S. Separation ofthe
mycotoxins a:.. and f)'·cyclopiazonic acids usipg DEAE--cellulose.
Journal of Chromatography (1983) 262,446-447 [En, 8 ref., 2
fig.] Natn. Chern. Res. Lab., P.O. Box 395, Pretoria 0001,
South Africa.
Chromatography on a DEAE.cellulose column allowed
separation of a-cyclopiazonic acid and its precursor {Jcyclopiazonic acid, and it is suggested that this technique could
be used as an analytical probe for the presence of acyclopiazonic acid.
1483 SAITO, K.; NISHIJIMA, M.; y ASUDA, K.; KAMIMURA, H.;
IBE, A.; NAOAYAMA, T.; USHIYAMA, H.; NAOI, Y. [Investigation of the natural occurrence of aflatoxins and aftatoxicols in
commercial pistachio nuts, corn and corn ftour (Studies on
mycotoxins in foods XVIn.J Journal of the Food Hygienic Society of Japan (1984) 25 (3) 241-245 [Ja, en, I 0 ref., 2 fig., 3 tab.]
Tokyo Metropolitan Res. Lab. Public Health, Tokyo, Japan.
Aftatoxins B1 and B2 were detected in 7 samples of pistachio nuts at 2-800 and 0.4-180 p.p.b., respectively. Aflatoxins
G 1 and G2 were detected in 5 of these samples at trace-51.4 and
trace-16.3 p.p.b., respectively. Aflatoxin M 1 and aflatoxicol I
were detected in 5 of these at 1.8-39.3 and 3.2-26.3 p.p.b.,
respectively. Aftatoxins 8 1 and B2 were detected in 5 samples of
maize flour at 11.1-33.6 and 5.3-9.9 p.p.b., respectively, and in 2
maize samples at 131-340 and 17.1-46.9 p.p.b., respectively.
Aftatoxicols I and II and aflatoxin M 1 were detected in these
maize samples at 12.9-25.4, 7.9-15.7 and 13.5-25 p.p.b.,
respectively.
IBE, A.; NISHIJIMA, M.; YASUDA, K.; SAITO, K.;
1484
KAMIMURA, H.; NAGAYAMA, T.; UsHIYAMA, H.; NAOI, Y.;
NISHIMA, T.
[High performance liquid chromatogrphaic
method for the determination of ochratoxins A and B in foods.]
Journal of the Food Hygienic Society of Japan (1984) 25 (4)
334-341 [Ja, en, 16 ref., 4 fig., 3 tab.] Tokyo Metropolitan Res.
Lab. Public Health, Tokyo, Japan.
.
The technique described gave recoveries of ochratoxins
added to foods at 20-100. p.p.b. in the range 87 to 101% with a
detection limit of 2.5 p.p.b. or 171 commercial food samples
analyzed by the technique, ochratoxin A was detected in 15 of
19 rye flour samples at trace to 20 p.p.b.
1485 PEPEUNJAK, S.; CVETNit, Z. The mycotoxicological
chain and contamination of food by ochratoxin A in the nephro-patbic and non·nephropathic areas in Yugoslavia. Mycopathologia (1985) 90 (3) 147-153 [En, 33 ref., 5 fig., I tab.] Dep.
Microbiol., Univ. Zagreb, 41000 Zagreb, Yugoslavia.
Moulds belonging to toxinogenic spp. contaminate cereals
in vegetation to an approx. equal dc_:gree m both areas (Penicillium 6.6-20%, Aspergillus 2.5-6.6% and Fusarium 80-100%).
Stored cereals were contaminated by spp. of P. 75-82%, A. 2.527.1% and F. 57.1-82.5%, with a somewhat higher degree of
contamination in the nephropathic area. Ochratoxin A (OA)
occurs on cereals in the whole territory of the SR of Croatia, but

1487
LIEWEN, M. B.; MARTH, E. H.
Production of
mycotoxins by sorbate-resistant molds. Journal ofFood Protection (1985) 48 (2) 156-157 [En, 5 ref., I tab.] Dep. Food Sci.,
Univ. Wisconsin, Madison, WI 53706, USA.
Nine isolates of sorbate-resistant Penicillium spp. (2 P.
eye/opium, 1 P. roquefortii, 1 P. puberulum, 1 P. crustosum, 1
P. lanoso-vlride and 3 P. spp.) were grown in YES broth for 10
days at 21 °C in the presence and absence of 3000 p.p.m. potassium sorbate. Two extracts of isolates (P. sp. Kl and P. sp. S2)
contained ochratoxin A and another extract (from P. roquefortii) contained an unidentified substance similar to cyclopiazonic
acid. None of the isolates produced mycotoxins in the presence
of 3000 p.p.m. sorbate.
1488 WEI, C.-I.; SWARTZ, D. D. Growth and production of
mycotoxins by Alternaria alternata in synthetic, semisynthetic
and rice media. Journal of Foad Protection (1985) 48 (4) 306311 [En, 17 ref., 5 fig., I tab.] Food Sci. & Human Nutr. Dep.,
Inst. Food Agric. Sci., Univ. Florida, Gainesville, FL 32611,
USA.
A. a/ternata RL671·2 was cultured in synthetic, semisynthetic or a rice culture medium to study its growth, and production of the mycotoxins alternariol (AOH), alternariol methyl
ether (AME) and altenuene (ALT). Toxins were produced during the later stage of growth in both liquid media. Greater toxin
production was found in semisynthetic (560 l'g/100 ml) than in
synthetic medium (135 l'g/100 ml). The pH decreased from 4
to 2.1 during the cultivatton period in the synthetic medium
while it increased from 5.1 to 6.8 in the semisynthetic medium.
Reduction of carbon source (glucose) levels in the synthetic
medium to change the C/N ratios from 12:1 to 6:1 or 3:1,
greatly increased both production of toxins and fungal mycelial
weights. At a C/N ratio of 6:1, the fungus produced toxins at a
level close to that produced in the semisynthetic medium. The
rice culture was more efficient for production of large quantities
of toxin.
1489 TONG, C.-H.; DRAUGHON, F. A. Inhibition by antimicrobial food additives of ochratoxin A production by Aspergillus
su/phureus and Penicillium. viridicatum. Applied and Environ·
mental Microbiology (1985) 49 (6) 1407-1411 [En, 25 ref., 1
fig., 3 tab.] Dep. Food Technol. Sci., Univ. Tennessee, Knoxville, TN 37901-1071, USA.
At pH 4.5, growth and toxin production by both A.
sulphureus NRRL 4077 and P. viridicatum NRRL 3711 were
completely inhibited by 0.02% potassium sorbate, 0.067%
methyl paraben, 0.0667% methyl paraben and 0.2% sodium
propionate. At pH 5.5, 0.134% potassium sorbate and 0.067%
methyl paraben completely inhibited growth and ochratoxin A
production by both fungi. Sodium bisulphite at 0.1 %, the max.
level tested, was found to inhibit growth of A. sulphureus and P.
viridicatum by 45 and 89%, respectively. Toxin production was
inhibited by 97 and 99%, respectively. Sodium propionate
(0.64%) at pH 5.5 inhibited growth of A. sulphureus and P.
viridicatum by 76 and 90%, respectively. Toxin production was
inhibited by >99% for each fungus. Antimicrobial agents were
ranked as to effectiveness by comparing the level required for
complete inhibition of ochratoxin A production with the highest
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antimicrobial agent level normally used in food. At pH 4.5, the
most effective inhibitor of growth and toxin production was
potassium sorbate, followed by sodium propionate, methyl
paraben and sodium bisulphite, respectively, for both fungi.
However, at pH 5.5, the most effective antimicrobial agents for
inhibiting ochratoxin production were methyl paraben and
potassium sorbate, followed by sodium propionate. Sodium
bisulphite was not highly inhibitory to these toxigenic fungi at
the higher pH value tested.
1490 HUFF, W. E.; HAGLER, W. M., JR. Density segregation of corn and wheat naturally contaminated with aflatoxin,
deoxynivalenol and zearalenone. Journal of Food Protection
(1985) 48 (5) 416-420 [En, 18 ref., 2 tab.] USDA, Agric. Res.
Service, Poultry Res. Lab., Georgetown, DE 19947, USA.
Density segregation was used to reduce mycotoxin levels of
maize samples naturally contaminated with aflatoxin or deoxynivalenol and wheat samples naturally contaminated with
deoxynivalenol or zearalenone. Maize kernels which were buoyant in saturated NaCl represented 3% of the total sample, yet
contained 74% of the aflatoxin. Maize buoyant in water contained 51 and 14% of the total deoxynivalenol present in 2
naturally contaminated maize samples. Subsequent segregation
of maize non-buoyant in water with 30% sucrose removed additional deoxynivalenol-contaminated kernels. resulting in the
combined removal of 59 and 79% of the deoxynivalenol.
Removal of deoxynivalenol-contaminated maize kernels with
both water and 30% sucrose reduced the concn of deoxynivale·
nol by 53 and 77%. Removing wheat buoyant in water and 30%
sucrose decreased the deoxynivalenol present by 96 and 68%.
and reduced the deoxynivalenol concn by 96 and 67%. Removing wheat naturally contaminated with zearalenone buoyant in
water and 30% sucrose combined resulted in no detectable
zearalenone remaining in the non-buoyant fraction of the
samples.
CHIBA, J.; KAJII, H.; KAWAMURA, M.; 0Ht, K.;
(Production of monoclonal antibodies reactive with ochratoxin A: enzyme-linked immunosorbent
assay for detection of ochratoxin A.J Proceedings of the Japanese Association of Mycotoxicology (1985) No.2!, 28-29 (Ja,
en, 4 ref., 2 fig., I tab.] Dep. Pl. Path., Natn. Inst. Health,
Kamiosaki, Shinagawa-ku, Tokyo, Japan.
Seven mouse monoclonal antibodies (OTA 1,2,3,4,5,6 and
7) which reacted with ochratoxin A (OTA), were prepared. The
OTA.2 antibody reacted esually with OTA and ochratoxin B
(OTB). The other 6 antibodtes reacted with OTA but not significantly with OTB. None of the antibodies cross-reacted significantly with ochratoxin a, coumarin or 4-hydroxycoumarin. The
lowest level of OTA detectable in the enzyme linked immunosorbent assay with OTA.2 or OTA.3 was 5-50 pg OTA per
assay. It is concluded that these monoclonal antibodies may be
useful in the detection and quantitation of OTA in foods, feeds
and body fluids.
1491

MoROOKA, N.; UENO, Y.

1492 JACKMAN, R. Determination of aHa toxins by enzymelinked immunosorbent assay with special reference to aflatoxin
M 1 in raw milk. Journal ofthe Science of Food and Agriculture
(1985) 36 (8) 685-698 [En, 40 ref.,4 fig., 4 tab.] Biochem. Dep.,
Cent. Vet. Lab., New Haw, Weybridge, Surrey KTI5 3NB,
United Kingdom.
An enzyme-linked immunosorbcnt assay (ELISA) is
described which may be used to determine aftatoxins in raw milk
at 0.1 pgflitre and in extracted feedstuffs at 5 11g}kg. The
method includes a novel conjugation procedure allowtng heterologous conjugates to be prepared resulting in increased sensitivity without interference by sample matrix effects.
1493 UENO, I. A simple and improved enzyme-linked immunosorbent assay method for microquantitation of aflatoxin B 1 in
peanuts and blood plasma. Proceedings of the Japanese Association of Mycotoxicology (1985) No.2!, 24-27 [En, 6 ref., 2 fig.,
2 tab.] Dep. Carcinogenesis and Cancer Susceptibility, Inst.
Med. Sci., Univ. Tokyo, Minato-ku, Tokyo 108, Japan.
An assay based on the use of secondary antibodies bound to
anti-rabbit JgG immunobeads and filtrate plates, is described.
Concns of aflatoxin B 1 down to I ngfg in groundnut meal and
0.1 ng/ml in human blood plasma were detected by this method,
with a recovery rate of 80%. No aflatoxin B1 was detected by
this method in control samples of groundnut meal or blood
plasma from I 0 volunteers.
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1494 MATSUURA,S. [Memoirs of our research on foods and
mycotoxins.] Proceedings of the Japanese Association of
Mycotoxicology (1985) No.2!, 2-5 [Ja, I tab.] Natn. Food Res.
Jnst., Ibaraki 305, Japan.
1495 POLONELLI, L.; ORSINI, D.; MORACE, G. Toxin producing potential of fungi isolated from food. lgiene Moderna
( 1984) 81 (3) 483-488 [En, it, 7 ref., 2 tab.] Istituto di Microbiologia, Facolta di Medicina e Chirurgia "A. Gemelli", 1-00168
Rome, Italy.
A total of 104 samples of 25 food types, including cheese,
meat, vegetables, bread, milk and salad produce, purchased in
local markets and shops were examined. In total 137 fungal
isolates. belonging to 24 spp. were cultured from the samples.
Penicillium spp. and Aspergillus spp. were predominant but
Mucor, Fusarium, Cladosporium, Geotrichum, Alternaria and
Scopulariopsis were also fairly common. Rats were injected
intraperitoneally with extracts of selected fungal isolates.
Nearly all the inoculated animals showed breathing difficulties,
motor incoordination, flaccid paralysis, tremors and an inabiliy
to support their body weight. All extracts tested were moderately to highly toxic to rats.
JUSZKIEWICZ, T.; PISKORSKA-PLISZCZYNSKA, J.
1496
Occurrence of mycotoxins in animal feeds. Bulletin of the Veterinary Institute in Pufawy (1984) 27 (1/4) 72-78"(En, 16 ref.]
Vet. Res. Inst., Pulawy, Poland.
A total of 1120 samples of oats, wheat, rye, barley and
maize, collected during 1975-79, and 625 samples of mixed
feeds and protein concentrates, collected during 1976, were analyzed. No afiatoxins nor sterigmatocystin, zearalenone or
ochratoxin B were found in any samples of barley, wheat, rye or
oats. Aflatoxins were detected in about 4% of the maize samples.
Ochratoxin A at 2-200 11g/kg was present in 9% of grain samples. Aflatoxins were confirmed in about 13% of mixed feed
samples. Ochratoxins were found in I 0 feed samples and
zearalenone was found in 1. Aflatoxins at 5-500 J.Lg/kg were
found in 19 samples of protein concentrate.

ANIMAL FEEDS
See also absts. 1476, 1492, 1496, 1531, 1850
1497 LACEY, J.; LORD, K. A.; CAYLEY, G. R.; HOLDEN, M.
R.; SNEATH, R. W. Problems of testing novel chemicals for the
preservation of damp hay. Animal Feed Science and Technology (1983) No.8, 283-301 [En, 18 ref., 4 fig., 4 tab.] Rothamsted Experimental Sta., Harpenden, Herts., AL5 2JQ, UK.
Field experiments using formulations of propionic acid
with or without addition of 8-quinolinol to control moulding and
heating of hay are described. Preservative was applied immediately before baling through 2 vibrating jet-spray nozzles fitted
to a modified 2-row overshot windrowing tedder. The nozzles
were mounted to spray downward and rearward into the hay as
it left the top of the rotor. Tests confirmed laboratory observations that the amount of propionic acid needed to control moulding may be halved by the addition of 8-quinolinol (I part to 10
parts propionic acid). Factors affecting hay preservation by
chemicals are discussed. Extensive and careful sampling and
testing are necessary to distinguish the effects of preservatives
from other factors affecting preservation. Experiments to evaluate hay preservatives demand accurate application of preservative to a uniform crop to ensure that no pockets of mould
develop.

1498 SCOTTISH AGRICULTURAL COLLEGES Good silage making. Publication, Scottish Agricultural Colleges (1985)
No.151, 19 pp. [En, 3 tab.]
This practical guide to silage making includes advice on the
prevention of silo contamination by spoilage bacteria. The use of
additives to change or inhibit the miroflora and to prevent deterioration once the silo is opened, arc described.
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1499 GINTING, N. [Aflatoxin in broiler feed from Daerah
Khusus lbukota, Jakarta region and Pontianak, West Kalimantan.] Aflatoksin pada pakan ayam pedaging di Daerah
Khusus lbukota Jakarta Raya dan Kotamadya Pontianak.
Penyakit Hewan (1984) 16 (28) 212-214 [In, 14 ref.] Balai
Penelitian Penyakit Hcwan, Bogar, Indonesia.
Samples of broiler feed were collected from 2 areas at the
same altitude during the wet season in Indonesia, 8 from
Jakarta region and 31 from Pontianak, West Kalimantan. The
incidence of aflatoxin in feeds was 85 and 64.5%, respectively.
Average aflatoxin concentrations were 0.0530 and 0.02651'gfg,
the difference possibly being caused by environmental factors.
No sample contained more than 0.2 p.g/kg, the lowest concentration toxic to chickens.

GRAIN AND PUlSES
See also absts. 1455, 1476, 1485, 1496, 1735, 1767, 1780,
1785
1500
BULBUL, 0.; ARTZI, A.; MESHAL, M.; FRANJI, H.;
GOLANI, Y.
[Survey of the condition of grain in government
storage.] In Progress report for the year /982/83 of the Stored
Products Division. Bet Dagan, Israel; Ministry of Agriculture
(1984) XIII, 13, 107-112 [He, en, I ref.] Stored Products Division, Institute for Technology & Storage of Agricultural Products, Israel.
Grain samples from 79 ships arriving in Israel in 1982-83
were examined. A further 6343 grain samples were withdrawn
from 1013 bins during inspection of 38 silos and warehouses
throughout the country. Some 25.2% of the samples examined
were infested by insects. More than half of the infested samples
were from the bases of bins. High temperatures in bulks of
harvested wheat were due to hot summer conditions at the time
of harvest. Recommendations for preventative and control measures were made on the grounds of the findings of the survey.
1501
TANAKA, T.; HASEGAWA, A.
Rapid and sensitive
determination of zearalenone in cereals by high-performance
liquid chromatography with fluorescence detection. Journal of
Chromatography (1985) 328, 271-278 [En, II ref., 4 fig., 3
tab.] Div. Food Chern., Public Health Res. lnst. Kobe City,
Kobe 650, Japan.
Zearalenone was extracted from cereals using acetonitrile
and water (3:1), purified on a Florisil column, resolved by
HPLC (with a Nuclcosil 50-10 column using 90% water-saturated chloroform-cyclohexanc-acetonitrilc-cthanol (50: 15:2: I))
and quantified by fluorescence measurement. The mycotoxin
was detected in wheat, barley, maize and other cereals with
picogram sensitivity. A combination of the HPLC method
described with a gas-liquid chromatographic method for
trichothecenes was used for the simultaneous detection of
zearalenone, nivalenol and deoxynivalenol in cereals.
1502 SULAIMAN, E. D.; HUSAIN, S. S. Survey of fungi associated with stored food grains in silos in Iraq. Pakistan Journal
of Scientific and Industrial Research (1985) 28 (I) 33-36 [En,
18 ref., I fig., I tab.] Dep. Pl. Prot., Coli. Agric., Univ. Mosul,
Iraq.
When 291 samples of stored wheat, barley, rough and polished rice and maize were collected from 16 silosjgodowns of
stored food grains in different cities throughout Iraq, 28 storage
and 33 field fungi were encountered. Aspergillus and Penicillium spp. predominated, comprising 12 A. spp. (including A.
glaucus and A.jlavus groups and some possible new spp.) and
11 P. spp. Rhizopus and Mucor spp. were also present. Among
field fungi Alternaria (most prevalent), Fusarium,
Cladosporium, Curvularia, Stemphylium and Cochliobolus
and other less common fungi were isolated.
1503 CHAUHAN, S. S. Effect of different storage temperatures on the prevalence of seed mycoflora of triticale and durum
wheat. Indian Journal of Plant Pathology (1984) 2 (2) 128-131
[En, 4 ref., 2 tab.] Natn. Bot. Res. lnst., Lucknow 226 001,
India.
The prevalence of seed fungi increased with an increase in
storage temp. and period of storage. Most of the fungi were
recovered at 25°C in both crops.

1504 SULAIMAN, E. D.; HUSSAIN, S. S. Pathogenicity and
effect on germination caused by Aspergillus and Penicillium
species on wheat, ric~ barley and corn. Pakistan Journal of
Scientific Industrial Research (1984) 27 (6) 359-362 [En, 'I
ref., 7 fig.] Dep. Pl. Prot., Coli. Agric., Univ. Mosul, Iraq.
Grains almost free from fungi were inoculated separately
with Aspergillus jlavus, A. amstelodami and Penicillium
eye/opium and a mixture of 2 A. and then stored for 3 months.
The grains yielded the inocula ted organisms in 90% of cases
when surface disinfected and plated on PDA. Germinability of
the grains was also reduced considerably. Control grains
remained free of fungi and had a high germination percentage.
1505 SUt.AIMAN, E. D.; HUSAIN, S. S. Chemical control of
Aspergillusjlavus and Penicillium cyctopium in storage. Pakistan Journal of Scientific Industrial Research (19~4) 27 (6)
363-365 [En, 8 ref., 1 fig.] Dcp. Pl. Prot., CoiL Agnc., Mosul
Univ., Iraq.
Grains inoculated separately with A.jlavus. P. eye/opium
and a mixture of the 2 spp. were treated with 1% Luprosil
(99.9% propionic acid). After 3 months storage, grains yielded
almost no inoculated fungi when surface disinfected and plated
on media. Grains inoculated but not treated yielded the maculated fungi in more than 90% of cases. One percent acetic acid
when applied to the inoculated grains was less effective than
Luprosil in inhibiting the fungi.
1506 LEE, U. S.; JANG, H. S.; TANAKA, T.; HASEGAWA, A.;
ISHII, K.; UENO, Y. {Studies on the natural occurrences of
trichothecenes and zearalenone in Korean cereals (1).) Proceedings of the Japanese Association of Mycotoxicology (1985)
No.2!, 41-43 [Ja, en, 14 ref., 2 fig., I tab.] Dep. Toxicol., Fac.
Pharmaceutical Sci., Sci. Univ. Tokyo, Shinjuku-ku, Tokyo
162, Japan.
The occurrence of the trichothecenes nivalenol (NIV),
deoxynivalcnol (DON), 3-acetyl-DON and fusarenon-X (FX),
and zearalenone (ZEN) in Korean cereals (barley, wheat, malt
and rye) harvested in 1983 was investigated by GC-ECD and
HPLC-FD, and confirmed by GC-MS. NIV, DON and ZEN
were detected in 32, 30 and 25 samples, respectively, of 32
unhusked samples, and I9, 8 and 5 samples, respectively, of21
husked samples. Average contents (p.p.b.) in unhuskcd barley
(28 samples) were NIV (546), DON (I 18) and ZEN (Ill), and
in husked barley (6 samples) were NIV (130), DON (21) and
ZEN (not detected). These toxins were positive in rye, malt and
wheat. Neither FX nor 3-acetyl-DON were detected from all
the samples. It is concluded that Korean cereals harvested in
1983 were significantly contaminated with NIV, DON and
ZEN.
1507 ADAS Mould growth on stored agricultural products.
Leaflet, Ministry of Agriculture, Fisheries and Food (1985)
No.922, 6 pp. [En]
Mould on hay, grain and silage not only indicates bad
storage conditions but also reduces the value of the product and
causes disease in man and stock. This leaflet outlines: control
measures to prevent growth of mould; problems caused by
moulds; precautions which will reduce the health risk to farm
workers and stock.
Barley, Oats, Rye

See also abst. I 484
1508 HAGGBlOM, P. E.; GHOSH, J. Postharvest production
of ochratoxin A by Aspergillus ochraceus and Penicillium
viridicatum in barley with different protein levels. Applied and
Environmental Microbiology (1985) 49 (4) 787-790 [En, 17
ref., 1 fig., 3 tab.]lnst. Physiol. Bot., Uppsala Univ., S-751 21
Uppsala, Sweden.
Production of ochratoxin A (OA) in barley by A.
ochraceus and P. viridicatum was measured at 12 and 25°C.
The grain had been fertilized with various amounts of nitrogen
fertilizer (0, 90 or 240 kgfha) and contained (at crop maturity)
9.1, 10.4 or 12% protein, respectively. The production of OA by
both fungi increased as the protein content increased. Glutamic
acid and proline were enriched relative to other amino acids as
the protein content increased. The differences in OA production
could not be explained by a differential effect of protein or
amino acids on fungal growth in barley. However, glutamic acid
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and proline enhanced OA production in liquid cultures of both
fungi.

Maize
See also absts. 1475, 1480, 1483, 1490, 1749, 1755, 1769
1S09

ZENNIE, T. M.

Instrumental HPTLC of aHatoxins:

Huorescence enhancement by corn free fatty acids. Journal of
Liquid Chromatography (1984) 7 (7) 1383-1391 [En, 10 ref.]
ISIO HARNISH, R.; KRALL, S. Togo-further distribution of
the 1arger grain borer in Africa. FAO Plant Protection Bulletin
(1984) 32 (3) 113-114 [En, 4 ref., I fig.] GTZ-Project fUr
Nachcrntefragen, 2000 Hamburg I I, German Federal
Republic.
In January 1984, infestations by Prostephanus truncatus
were observed on farm-stored maize grain in the southern

maize-growing area of Togo, close to Lome. A subsequent survey indicated that the spread of the pest was still limited to an
area close to Lome. An urgent containment programme was
carried out involving the fumigation of infested cribs with
phosphine under sheets. However, complete eradication of this
outbreak was considered unlikely. Although the source of the
pest was unknown, it was thought probable that it had been
imported into the country.
ISH HODGES, R. J.; MEIK, J. Infestation of maize cobs by
Prostephanus truncatus (Hom) (Coleoptera: Bostrichidae) aspects of biology and control. Journal of Stored Products
Research (1984) 20 (4) 205-213 [En, 13 ref., 2 fig.] Storage
Department, Tropical Development and Research Institute,
Slough, Berks., SL3 7HL, United Kingdom.
The initial attack and subsequent development of Pros·
tephanus truncatus on maize cobs, with husk intact, was investigated at 27°C and 40, 50 and 70% R.H. The beetles showed a
strong tendency to attempt infestation by first boring into the
maize cob cores, although they eventually gained access to the
grain via the apex of the cob by walking between the grain and
husk. At 50 and 70% R.H., the rate of oviposition over the first
two weeks was particularly high, while at 40% R.H. the rate was
more or less constant. Some individuals of the F 1 generation
completed their development within 32-39 days at 50 and 70%
R.H. and within 39-46 days at 40% R.H. Under all humidities,
adult dispersal from the cobs was first detected at the end of the
6th week. The population increased most rapidly at 70% R.H.
and was at its peak between the 8th and I 2th weeks during
which time grain damage and weight loss had effectively
reached I 00%. At 50% R.H., this stage was reached between the
I 2th and I 6th weeks while by this time at 40% R.H. the grain
weight loss was only 40%. Two novel techniques were tested for
protecting maize cobs from infestation by P. truncatus. The
exposed ends of maize cob cores were dipped into permethrin,
0.1% w fv aqueous dispersion or 0.5% w fw dilute dust, or
untreated cobs were kept with permethrin-treated expandedpolystyrene blocks which acted as alternative refuges. Such
treatments were examined at 2 beetle population densities. Dipping of the maize core was particularly effective in the prevention of infestation at low population density.
1SI2 BELCHEVA, L.; PETROVA, 1.; NEDYALKOV, I. [Changes
in the quality of moist maize grain during cold storage.} Rasteniev"dni Nauki (I 985) 22 ( 4) 10-17 [Bg, ru, en, I I ref., 2
tab.] Inst. Cereal Products, Kostinbrod, Bulgaria.
At go± 2°C, grain with up to 20% moisture could be stored
for 10 months without any loss of quality or quantitative
changes, development of fungi and bacteria being restricted.
1513
MACEUSKI-SooS, A.
[Fungitoxic activity of
dichlorvos on Aspergillus jlavus, Penicillium eye/opium and
Fusarium graminearum.] FungitoksiCno djelovanje diklorvosa
na Aspergillus jlavus, Penicillium cyclopium i Fusarium
graminearum. Ziistita Bi/ja (1985) 36 (I) 39-49 [Sh, en, 28
ref., 3 fig., 3 tab.] CHROMOS Development Serv., Zagreb,
Yugoslavia.
Incidence of A. j/avus, P. eye/opium and F. graminearum
[Gibberel/a zeae] is high on stored maize in Yugoslavia. The
insecticide dichlorvos at 34 p.p.m. inhibited the growth in culture of A.flavus by 25%, of P. eye/opium by 21% and G. zeae by
50%, compared with the untreated control.

ISI4 FLORES-GALARZA, R. A.; GLATZ, B. A.; BERN, C. J.;
FOSSEN, L. D. VAN
Preservation of high-moisture corn by
microbial fermentation. Journal of Food Protection (I 985) 48
(5) 407-41 I, 415 [En, 15 ref., 7 tab.] Dep. Agric. Engineering,
Iowa State Univ., Ames, lA 50011, USA.
High-moisture maize samples (27% moisture) were inoculated with Lactobacillus p/antarum andfor Propionibacterium
shermanii and stored in scaled containers or under C02 atmosphere for 60 days at 26°C. Growth of the inoculated organisms
was observed in the maize and the final pH of inoculated samples was significantly lower than the final pH of uninoculated
samples. Mould growth was prevented in all samples, and the
initial yeast population was drastically reduced in those samples
inocultaed with P. shermanii. Inoculation with L. p/antarum
accelerated acid production in the early stages of the fermentation. Flushing with C02 did not alter the fermentation but
resulted in a slightly lower final moisture content.
ISIS TSURUTA, 0.; KAWASUGI, S.; SAITO, M.; MANABE, M.
An examination of Aspergillus jlavus infection of Thailand
maize. Proceedings oft he Japanese Association of Mycotoxico1ogy (1985) No.2 I, 32-33 [En, I ref., I tab.] Natn. Food Res.
lost., Yatabe-machi, Tsukuba-gun, Ibaraki 305, Japan.
Fourteen samples of maize harvested during the rainy season in Thailand and collected at various stages of the storage
process were examined. Aspergillus jlavus and Fusarium
moni/iforme [Gibberella fujikuroi] were isolated from nearly
all the samples with a high percentage of the kernels examined
infected. EuroliuffJ [Aspergillus] spp. and Penicillium citrinufn
were isolated from some samples with a high proportion of the
kernels infected. Syncepharastrum racemosum was encountered in some samples, although the level of infection was low. It
is suggested that fungal infection occurred mostly between harvest and the final drying stage and it is concluded that handling
methods at this time should be improved to reduce fungal
contamination.
1516
ASANUMA, K.; VAYUPARN, S.
[Contamination of
aflatoxin on maize kernels in Thailand.] Proceedings oft he Ja{r
anese Association of Mycotoxicology (I 985) No.2 I, I 7-23 [Ja,
en, 6 ref., I plate, 3 fig., 5 tab.] Res.lnst. Animal Sci. Biochem.
Toxicol., 2277 Shimokuzawa, Sagamihara-ski, Kanagawa 229,
Japan.
The influence of maturity and damage of maize kernels on
aflatoxin contamination was investigated in the Lop-Buri province of Thailand. At harvest, none of the maize samples contained detectable levels of aflatoxin B1 (AFB 1). During storage
for 60 days contamination of mature samples harvested in bot~
the rainy and dry seasons or immature samples harvested in the
dry season did not occur, even when these samples were
mechanically damaged. Immature maize harvested in the rainy
season did become contaminated with AFB 1 during storage and
mechanical damage markedly increased the level of contamination. AFB 1 levels began to increase in these samples approx. 20
days post-harvest, reached a max. level at 30-40 days and
decreased thereafter.
• Rice
1517 PENG, W. K.; HSIA, W. T. [Hardness of rice kernel
and its relevance to the resistance to maize weevil.] Plant Protection Bulletin, Taiwan (1984) 26 (3) 231-240 [Ch, en, 30 ref., 4
fig.] Department of Plant Pathology and Entomology, National
Taiwan University, Taipei 107, Taiwan.
The role of the hardness of rice kernels in resistance to the
maize weevil [Sitophilus zeamais] was examined in laboratory
studies in Taiwan. Determination of hardness values at various
points inside the kernels of 12 varieties showed that hardness at
the centre of kernels w~s negatively correlated with the number
of F 1 progeny emerging and kernel weight loss. Resistance
therefore increased with hardness at the kernel centre.
1SI8 NANDI, B.; HXGGBLOM, P. Production of aHa toxin in
rough rice under different storage conditions. Acta Agriculturae
Scandinavica (1984) 34 (2) 128-132 [En, 17 ref.] lnst. of
Physiol. Botany, Uppsala Univ., S-75121 UpP.sala, Sweden.
Rice grains were supplemented with stenle distilled water
to elevate their initial moisture content (15.4% wet wt. basis) to
I 8 and 21% and inoculated with Aspergillus flavus M82 spores
at 1.4 X 10 4 and 1.4 X 10 3 sporesfHask (25 g rice grains used).
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Samples were stored at 25° and 30°C for 5, 10 and 20 days and
grain rnoisturc, DM and aflatoxin levels were measured. Results
are given in graphs and tables. Aftatoxins B 1 and B2 were produceg at (pgfkg) 2430-10 643 and 205-737, resp. after 20 days.
Production of aftatoxins was higher at 21% moisture, 3,0°C, and
with higher initial iqocula.
1519 ILYAS, S.M.; PASALU, I. C.; SAHAY, M. N. Performance evaluation of some low capacity storage structures. Oryza
(1983, reed. 1985) 20 (2/3) 104-111 [En, 5 ref., 5 fig.] Central
Rice Research Institute, Cuttack 753 006, Orissa, India.
An ~lliptical bamboo bin (plastered with mud and cow
dung)! a rectangular mud-brick bin, cylindrical bins made of
ferro-cement or galvanized steel sheeting, a cylindrical plastic
silo and jute (gunny) sacks treated with malathion or left
untreated were evaluated for a year in Cuttack, India, as storage
containers for rice grains. The criteria used were milling outturn, head rice recovery, head rice yield, protein content and
damage by Sitotroga·cerealella in the top layers of grain and by
Rhyzopertha dominica (an4 to a lesser extent Sitophi/us
oryzae, Tribolium castaneum and IAtheticus oryzae) throughQ'!t the bins; most of this occurred 3-6 ~onths after storage.
From the results, ferro-cement bins holding 0.5 tons are recommended for long storage periods because of reduced damage, the
milling quality and protein content of the grains and the
strength of the structure. Although plastic silos were more effective in the short term, the polyethylene sheeting of which they
were made was too susceptible to wear to give good long-term
protection.
1520

RAGHAVAIAH,

0.;

RAO, G. MURALIDHARA;
J!elative susceptibility of grains of
some pre-release paddy cplt~res to Sitotroga cereale/la Oliv.
Oryza (1983, reed. 1985) 20 (2/3) 130-132 [En, 6 ref.]
Regional Agricultural Research Station, Anakapalli, Andhra
Pradesh, India.
The relative susceptibility of grains of 20 promising experimental varieties of rice to infestation by Sitotroga cerealel/a
was studied in the laboratory in India. The cultivars were
divided into 5 least susceptible, 9 moderately susceptible and 6 ·
highly susceptible, according to the growth index of S. cereale//a on each. No correlation was found between the physical
characters of the grains (husk thipkness and ratio of length to
width) and adult emergence, duration of larval and pupal stages
and growth index.
LAKSHMINARAYANA, K.

1521 PRAKASH, A.; PASALU, I. C.; MATHUR, K. C. Varietal
resistance of stored paddy grains to Sitotroga cerealella Oliv.
Oryza (1983, reed. 1985) 20 (2/3) 133-137 [En, 18 ref.] Central Rice Research Institute, Cuttack 753 006, Orissa, India.
Varietal differences in the resistance of 300 rice cultivars to
Sitotroga cereOJe//a were evaluated in the laboratory in India.
Thickness and ~ilica content of the husk and the erection of awns
were found to be negatively correlated and kernel hardness and
the ratio of length to width Or grains were positively correlated
both with the number of adults emerged and with the percentage of damaged grains.
1522 PENG, W. K.; Hsu, S. J.; Ho, K. K. [Studies on the
varietal resistance of rice to the rice weevil, Sitophilus oryzae
(L.}.] NTU Phytopathologist and Entomologist (1983, reed.
1985) No. 10, 27-38 [Ch, en, 16 ref., I fig.] Department of Plant
Pathology and Entomology, National Taiwan University,
Taiwan.
The resistance of the grain of 183 rice varieties to attack by
Sitophi/us oryzae was determined in studies in Taiwan. Weevil
survival was found to be positively correlated with the number
of open-hull kernels. Such kernels frequently occurred in Kaohsiung No. 141 and IR 8 but were not found in the varieties
Taipei No. 301, Taipei-yu No. 534, Hsinchuyu No. 492,
Taichung-shien No.3, Tainan No.6, Tainan-yu No. 165, Kaohsiung No. 1001 and nan-tsao 32. There was no weevil survival on
the latter varieties. The number of F 1 adults emerging was also
positively correlated with the number of open-hull kernels; however, such emergence occurred on only 19 of the varieties.
1523 PRAKASH, A.; KAURA W, L. P.
Studies on insects, mites
and fungal infestation in rural and farm stored rice in Orissa.
Journal of Research, Assam Agricultural University (1982,
reed. 1985) 3 (2) 190-196 [En, 13 ref.] Central Rice Research
Institute, Cuttack-753 006, Orissa, India.

Studies were carried out in Orissa, India, over a period of 9
months to determine the storability of rice in farm and rural
storage presmises, with particular reference to infestation by
insects and mites and fungal infections in the cultivars CR 1014,
CR 1009, Ratna and Supriya stored in jute gunny bags, burnt
earthen receptacles, tin drums, bamboo structures, straw rope
containers and in the open (storage of unthreshed rice). Infestation by insects (including Sitotroga cerea/e/Ja, Rhyzopertha
dominica, Sitophi/us oryzae, Tribo/ium castaneum,
Oryzaephilus surinamensis and Latheticus oryzae) and mites
(Tyrophagus sp., Acaropsis docta [Acaropse/lina docta] and
Pyemotes ventricosus) and infection by fungi including Aspergillus spp., Penicillium sp. and Chaetonium sp. caused reductions in quantity, quality and viability of the grain. Although the
grain was stored at a safe moisture level (14%), it did not remain
at this level in any of the structures studied.
1524 ZHENG, Z.
[Investigation of mycoflora associated with
stored rice in Zbejiang Provine~ China.] Acta Mycologica Sinica (1985) 4 (I) 60-67 [Ch, en, 7 ref., 3 tab.] Zhejiang Agric.
Univ., Hangzhou, China.
The mycoftora of stored rice was determined for 63 paddy
grain samples and 32 polished rice samples collected from different parts of the province. No notable differences could be
found either in spec1es or number of mycoftora associated with
different regions of the province. The kinds and numbers of
fungi on polished rice and the percentage of infected kernels,
were much less than for paddy. When samples from paddy
grains stored for l-4 months were examined it was found that
the total numbers of various kinds of fungi isolated from the
grains and the percentage of the infected kernels were at their
max. as a result of invaSion by storage fungi. When paddy grains
were stored for one year or more storage fungi predominated the
mycoflora of the grains and the total numbers of fungi isolated
and percentage of infected kernels sharply declined.

Sorghum, Millet
1525 GHOGARE, J. C.; WANI, P. V.
Fungi and aflatoxin
contamination of sorghum as influenced by moisture. Journal of
Maharashtra Agricultural Universities (1985) 10 (I) 53-54
[En, 10 ref.] Mahatma Phule Agricultural Univ., Rahuri-413
722, India.
In sorghum grain samples from various locations the common mycofiora comprised Aspergillus, Penicillium, Rhizopus,
Alternaria and Fusarium spp. Fungal count rose with increase
in moisture content. Samples with lower moisture contents and
lower fungal counts were free from aflatoxin; 4 were
contaminated.
1526 KHAIRNAR, D. N.; GAMBHIR, S. P. Studies on seed
mycoflora of some jowar varieties from Nalik area (Maharashtra). Indian Botanical Reporter (1985) 4 (I) 68-70 [En, 8 ref., 1
tab.] Sci. Commerce Coli., Satana 423301, India.
Seeds of 4 sorghum cultivars yielded isolates of 20 fungal
spp., most of which reduced germination. The most frequent
were Aspergillus spp. and some were new host records. Most
inhibitory to seed germination were Fusarium oxyseorum,
Curvu/aria genicu/ata [Coch/iobo/us genicu/atusj and
Alternaria tenuis [A. a/ternata]
Wheat, Buckwheat

See also absts. 1474. 1490, 1763, 1776, 1784
1527 CARMI, Y.; BULBUL, 0.; KASHANCHI, J. [Non-uniform
distribution of insecticide in wheat.] In Progress report for the
year 1982/83 of the Stored Products Division. Bet Dagan,
Israel; Ministry of Agriculture (1984) VII, 7, 35-44 [He, en, 6
ref., 1 fig.] Stored Products Division, Institute for Technology &
Storage of Agricultural Products, Israel.
Nine hundred tons of local wheat at 32•c and 10-12%
moisture content in Israel were treated with/irimiphos-methyl
(Actellic) at 15 p.p.m. using a gravity fee method with the
insecticide being dripped on the grain stream entering the bin.
This treatment gave total protection from insects for 5 months,
whereas an adjacent control bin and all other bins in the elevator
were heavily infested with Oryzaephi/us surinamensis. The degradation of the insecticide in the wheat was fairly rapid, mainly
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due to the high temperature. After 60 days, residue measurements made at most sampling points showed levels lower than
the official tolerance of 8 p.p.m.
1528
CHAMBERS, J.; MCKEVITT, N. 1.; STUBBS, M. R.
Nuclear magnetic resonance spectroscopy for studying the development and detection of the grain weevil, Sitophilus granarius
(L.) (Coleoptera: Curculionidae), within wheat kernels. Bulletin
of Entomological Research (1984) 74 (4) 707-724 [En, 49 ref.,
8 fig.) Ministry of Agriculture, Fisheries and Food, Slough
Laboratory, Slough, Berks., SL3 7HJ, United Kingdom.
A novel non-destructive method was devised for studying
the development of insects hidden within individual wheat
grains using a standard nuclear magnetic resonance '(NMR)
spectrometer. The development of Sitophilus granarius at
25°C and 70% RH was studied from egg-laying to emergence
by NMR, X-radiography and weighing. The results of the 3
methods correlated quite well. Neither the NMR nor the Xradiation appeared to harm the insects. The NMR method did
not usually detect the insects until they were in the 3rd larval
instar, but after that the areas of the 2 NMR peaks observed
with each infested grain followed a pattern which was readily
interpreted in terms of the insect development. The major NMR
peak was found to be due almost wholly to water and the minor
peak to lipid, and the size of the major peak obtained with adults
was close to that expected on the basis of their water content.
The movement of some of the insects within the grains was
observed for short periods and appeared to be characteristic of
each developmental stage. Preliminary work with a less sophisticated NMR machine showed that it is possible in a single scan
to detect 10 grains infested with S. granarius larvae in a batch
of 500 grains, but further work is required to see whether single
eggs can be detected. The results obtained in this study were
sufficiently encouraging for a wide variety of other areas to be
suggested in which use of NMR might help to solve some entomological problems.
1529 MINETT, W.; WILLIAMS, P.; MURPHY, G. D.; STAHLE, P.
P. Application of insecticide concentrate by gravity feed to
wheat in a bucket elevator. General and Applied Entomology
(1984) 16, 17-22 [En, 4 ref., 2 fig.] DiviSion of Agricultural
Chemistry, Department of Agriculture, Melbourne, Victoria,
3121, Australia.
A gravity feed unit developed for applying insecticide concentrate to wheat on a conveyer belt was modified to apply the
insecticide to wheat in a bucket elevator. Treatment with the
modified unit was compared with conventional spray treatment.
Both treatments resulted in insecticide residue levels that were
equally effective against Rhyzopertha dominica, Sitophi/us
oryzae and S. granarius. The modified unit was simpler and
cheaper to use than conventional spraying equipment.
1530 MAGAN, N.; LACEY, J. Interactions between field, and
storage fungi on wheat Rrain. Transactions oft he British Mycological Society (1985) 85 (1) 29-37 [En, 21 ref., 5 tab.)
Rothamsted Exp. Sta., Harpenden, Herts. AL5 2JQ, United
Kingdom.
The effects of different water activities (aw) and temp. on
interaction between groups of field fungi, Aspergillus and Penicillium spp. on wheat grain were measured using direct and
dilution plating. Numbers of individual spp. isolated and the
percentage of grain contaminated changed considerably during
a 4 wk incubation period, after which the relative abundance of
each sp. did not correspond well with that predicted using a
numencal Index of Dominance (I0 ) derived from in vitro studies. When wheat grains were inoculated with different field
fungi and incubated for 4 wk, Fusarium culmorum
predominated and contaminated most grains at all temp. (1530'C) and 0.99 and 0.95 a.s although the in vitro In was large
only at 15°. Epicoccum nigrum [E. purpurascens], which had a
high in vitro / 0 at all temp., did not compete well on wheat grain
at any temp., while Alternaria alternata which had a low Io.
contaminated up to 50% grain after 4 wk storage. Of the Aspergillus spp., A. versicolor was dominant at all temp. and ayJ;
tested (0.95 and 0.9) although it competed poorly in culture. A.
repens and A. candidus were also present at 15° and A. nidulans
at 25-30' and 0.95-0.9 a•. The dominance of P. hordei on wheal
grain corresponded well with its In at 15-25' and 0.95 a. but
less well at 0.9 Ow. P. piceum was seldom isolated at 15° but was
most numerous at 30°. P. verrucosum var. eye/opium (P.
aurantiogriseum) and P. brevicompactum competed well at 15-
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25' and 0.95-0.9 a•. When groups of Aspergillus and P. spp.
were inoculated together on wheat grain, A. versicolor and P.
hordei became dominant at I S-25° and 0.95 and 0.9 aw while at
30° A. nidulans and A. repens were also numerous.
1531 HAMILTON, R. M.G.; TRENHOLM, H. L. Observations
on the chemical and nutritive content of white winter and spring
wheats contaminated with deoxynivalenol (vomitoxin}. Animal
Feed Science and Technology (1984) 11 (4) 293-300 [En, 22
ref.] Animal Research Centre, Agriculture Canada, Ottawa,
Ont., Canada KIA OC6.
Chemical and some nutritive values for 2 samples of white
winter wheat and 5 samples of spring wheat that contained
various levels of deoxynivalenol (0.04-7.6 mg DONfkg) and
zcaralenone (0.007-0.46 mgfkg) were determined. Adult White
Leghorn cocks were used to estimate true metabolizable energy
(TME), TME corrected to zero nitrogen balance (TME,), true
available amino acids (TAAA), and true DM digestibility
(TDMD). Aflatoxin, ochratoxin and T-2 toxin were not
detected in any of the wheat samples. Crude protein, crude fibre,
TME, TME., TDMD and TAAA (mg/g DM) of the wheats
containing DON (>0.6 mgfkg) tendeo to be higher, and ash
and nitrogen-free extract (NFE) lower, than for "clean" wheats
which contained only trace amounts of DON ( <0.05 mg/kg).
Fat content and TAAA (% available) tended to be lower in
DON-containing than clean wheats, whereas DON level had
little effect on 1000 kernel weight. Significant (P<0.05) relationships were observed between DON and zearalenone, crude
protein, NFE, TME, TME, and TAAA (mgfg DM), and
between crude protein and NFE, but the numbers of observations were small. The increase in crude protein of DON-containing wheats might have been due to decrease in NFE caused by
utilization of starch by Fusarium sp. fungus during its growth.
The results indicate that changes in chemical composition and
nutrient availability of feedingstuffs produced by toxigenic
fungi must also be considered when determining effects of
mycotoxins on livestock and poultry.

Pulses

See a/so absts. 1743. 1766, 1787
1532
REDDEN, R. 1.; SINGH, S. R.; LUCKEFAHR, M. J.
Breeding for cowpea resistance to bruchids at liTA. Protection
Ecology (1984) 7 (4) 291-303 [En, 19 ref.) International Institute of Tropical Agriculture, Ibadan, Nigeria.
A programme at Ibadan, Nigeria, to breed lines of cowpeas
[Vigna unguiculataJ resistant to Cal/osobruchus maculatus
used TVu 2027 as the source of resistance. The breeding programme is described in detail. The mechanism of resistance
examined was larval antibiosis expressed as reduced survival
and longer developmental times. The expression of resistance
appeared to be unaffected by plant growing conditions, but
environmental conditions affected both the level of damage to
• seed and the insect growth rate. Though resistance was inherited as a recessive character, its inheritance was complex, with
segregation within the resistant lines continuing beyond the F5
generation in most cases. Resistance was recovered at a low
frquency in late-generation segregants, which have also been
selected for disease resistance, photo-sensitivity and acceptable
seed types.
1533 THIERY, D. Hardness of some fabaceous seed coats in
relation to larval penetration by Acanthoscelides ohtectus (Say)
(Coleoptera: Bruchidae). Journal of Stored Products Research
(1984) 20 (4) 177-181 [En, 22 ref., I fig.) Institut de Biocenotique Experimentale des Agrosystemes, Universite de Pau et des
pays de l'adour, 64000 Pau, France.
A simple device is described for the measurement of seed
coat hardness of Phaseolus vulgaris, P. lunatus, P. coccineus
and Lab/ab purpureus. The ability of larvae of Acanthoscelides
obtectus to penetrate P. vulgaris seeds was strongly affected by
seed coat hardness. Comparisons between the 4 species suggested differences in the chemical properties of the seed coast of
P. lunatus seeds. Some hypotheses are suggested for the relationship between A. obtectus larvae and their food-plant.
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1534 SHEHATA, A.M. E. T.; MESSALLAM, A. S.; EL-BANNA,
A. A.; YOUSSEF, M. M.; EL-ROUBY, M. M. The effects of
storage under different conditions on cooking quality, viability
and brucbid infestation of faba beans (Vi cia faba L.). Tropical
Stored Products Information (1984) No. 49,9-18 [En, es, fr, 13
ref., I fig.] Department of Food Science and Technology, College of Agriculture, Alexandria 21526, Egypt.
The effects of storing faba beans (Vi cia faba) under different conditions on the cooking quality, viability and susceptibility
to attack by Bruchus rufimanus were determined in studies in
Egypt. The beans were roasted before storage or admixed with
sand or wood ash, or containers were lined with fenugreek straw.
Storage took place in metal drums, plastic cans, ceramic vessels
or jute sacks and lasted 4.5 or 9-10 months. Supplementary
comparisons were made with beans stored in an underground pit
for 9 months. Physical properties were affected by type of
container, and airtight containers were the best for maintaining
cooking quality and for controlling bruchid infestations. Infestations were also controlled by the admixture treatments in
ceramic containers. Roasting was the best of the experimental
treatments for maintaining cooking cj_'uality but the supplementary comparisons indicated that underground storage gave the
best results overall.
•

1538 NAVARRO, S.; DONAHAYE, E.; BULBUL, 0.;· DIAS, R.
[A survey of insect infestation of flour mills in Israel.] In Progress
report for the year /982/83 of the Stored Products Division.
Bet Dagan, Israel; Ministry of Agriculture (1984) VIII, 8, 4574 [He, en, 5 ref., 21 fig.] Stored Products Division, Institute for
Technology & Storage of Agricultural Products.
Surveys of stored-product insects in all 22 flour mills in
Israel revealed that the cleaning apparatus used was not effective in removing insects from wheat destined for milling. Thus,
infested grains were liable to be milled, raising the insect fragment count in the flour. Infestation was low in 94% of the wheat
samples, corroborating the finding that in 96% of the flour samples insect fragments were below the level of 50 fragments per
50 g, which is the acceptable standard for the baking industry.
Some 19% of the flour samples taken immediately after milling
were infested with insects, while for flour samples taken during
storage 37% were infested. These results indicate ineffective use
of sieving units after the milling stage, as well as the need for the
introduction of insect control methods during flour storage in
the mills. Most of the insects found in the flour were secondary
insects or those specific to farinaceous material, and this was
indicative of the need for suitable preventative treatments in the
flour mills.

1535 VISHUNAVAT, K.; SHUKLA, P. Effect of seed treatments on lentil mycoflora. Indian Phytopathology (I 982) 35 (I)
132-133 [En, 9 ref.] Dep. Pl. Path., C.S. Azad Univ. Agric.
Techn., Kanpur 208 002, India.
Of II fungicides tested, only captan eliminated all the
fungi associated with lentil seeds; thiram controlled all except
Alternaria alternata and Bavistin [carbendazim] all except
Rhizopus arrhizus.

Flour

1536 BEAN, G.; FERNANDO, T. Winged bean (Psophocarpus
tetragonolobus (L.) DC) as a substrate for growth and aflatoxin
production by aflatoxigenic strains of Aspergillus spp.
Mycopatho/ogia (1985) 90 (3) 141-145 [En, 15 ref., 3 tab.]
Dep. Bot., Univ. Maryland, College Park, MD, USA.
The mould flora of seeds of 12 cultivars was determined
both before and after surface disinfection. When seeds were
surface disinfected, mould fungi were detected in 73% of seeds,
whereas 81% of the seeds that were not disinfected produced
mould fungi. A. spp. were most frequently present while Penicillium spp. occurred in seed of 4 vars. and in < 4% of the seed.
Twelve isolates of A. jlavus and A. parasiticus were examined
for their ability to produce aflatoxins. Whether aHa toxins were
produced and the amount of each varied according to the origin
of the isolate and the sp. For example, all A. flavus isolates
produced at least 2 aflatoxins whereas 4 of the A. parasiticus
isolates were non-toxigenic. When ground seeds were inoculated
with an aflatoxigenic str. of A. parasiticus the level of aHa toxins
that occurred varied with the var., however, the level was higher
in P. tetragonolobus than in groundnut tissue and 6 of the 12 P.
tetragonolobus vars. contained higher levels of aflatoxin than
rice.
1537 RICHARDSON, K. E.; HAGLER, W. M., JR.; HANEY, C.
A.; HAMILTON, P. B. Zearalenone and trichothecene production in soybeans by toxigenic Fusarium. Journal of Food Protection (1985) 48 (3) 240-243, 245 [En, 35 ref., 4 fig., 2 tab.]
Dep. Poultry Sci., N. Carolina State Univ., Raleigh, NC 276957608, USA.
Several F. isolates known to produce zearalenone or T -2
toxin were tested for their toxinogenic potential on heat-sterilized whole and cracked soyabeans, on soyabean meal and on
rice. Only 1 of the 3 known zearalenone-producing isolates, F.
roseum 'graminearum' [Gibberella zeae] produced detectable
amounts of this mycotoxin on soyabeans. F. sporotrichioides
NRRL 3299, the known T-2 toxin-producer, produced T-2
toxin as well as T-2 tetraol, HT-2 toxin and neosolaniol on
soyabeans. HT-2 toxin production was greatly enhanced on
soyabean meal in comparison to rice cultures.

FLOUR AND BAKERY PRODUCfS
See also absts. 1458, 1773, 1783

See also absts. 1483-/484

SUGAR AND CONFECfiONERY
PRODUCfS
See also abst. /461
Confectionery

See also absts. 1451, 1486, 1779
1539 SHEIKH, A.-S.; HIRATA, T.; ISH!TANI, T. Food ~uality
preservation by means of packaging. Pakistan Journal ofScientific and Industrial Research (1984) 27 (6) 366-371 [En, 6 ref.,
3 tab.] Nant. Food Res. Inst., Ministry Agric., For. Fisheries,
Ytabe-mchi, Tsukuba-gun, Ibaraki, 305, Japan.
Five types of traditional Japanese sweets were packaged in
KOP JPE (a laminate of polyvinylidene-coated oriented
polypropylene and polyethylene) and PE (polyethylene)
pouches, with or without Free Oxygen Absorber and stored for
15 days at 25'C, r.h. 70-95%. KOP/PE pouches with oxygen
absorber were found to be the best packaging system. Oxygen
was totally removed from the pouches and microbial growth was
either totally inhibited or slight microbial growth was visible
only after 13 days of storage.

OIISEEDS, NUTS, VEGETABLE OILS
Oi!seeds
1540 WADHWANI, K. Thermophilous and thermotolerant
fungi associated with sunflower seeds. Indian Phytopathology
(1982) 35 (I) 162-164 [En, II ref.] Dep. Bot., Lucknow Univ.,
Lucknow 226 007, India.
A total of 60 fungi belonging to various groups were iso- lated from 3 cultivars, frequency being much higher on abnormal or unhealthy seeds. Only Aspergillusfumigatus and Mucor
pusillus were obtained consistently from nonsterilized seeds at
45'C. Thermotolerantspp. included A.jiavipes, A.foetidus, A.
fumigatus, A. niger, A. sydowi, A. terreus, A. ustus, Emericella
nidulans var. acristatus and Penicillium citrinum.
1541 PRASAD, T.; SINGH, B. K. Effect of relative humidity
on oil properties of fungal infested sunflower seeds. Biological
Bulletin of India (1983) 5 (2) 85·88 [En, 10 ref., I tab.] Bhagalpur Univ., Bhagalpur, India.
Aspergillus flavus and Alternaria alternata were frequently isolated from the seed surface. In tests the fungi caused
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a large decrease in oil content and iodine at high RH but saponification and free fatty acid contents increased.
Nuts

See also absts. 1483, 1493
1542 PISAREV, V.;CARMI, Y.;SHAYYA,E. (Pheromone and
light traps for monitoring populations of ~otbs infesting stored
almonds.]ln Progress report for the year 1982/83 of the Stored
Products Division. Bet Dagan, Israel; Ministry of Agriculture
(1984) V, 5, 25-29 [He, en, 2 ref.] Stored Products Division,
Institute for Technology & Storage of Agricultural Products,
Israel.
Pheromone and light traps were used to monitor moth
pop'ulatiOns in stored almonds in Israel. PopulationS of Spectrabates ceratohiae [Ectomjielois ceratoniaeJ, a species that
attacks almonds in the field, decreased drastically after a short
period of storage. Adults of Plodia and Ephestia were found
throughout the storage period. The light trap attracted E.figulilella, but the pheromone trap was ineffective against this species. However, the pheromone trap was more effective than the
light trap for monitoring P. interpunctel/a.
1~43 SHAVE, P. The coconut- a means of transportation of
high humidity dependent organisms. Entomologist's Monthly
Magazine (1984) 120 (1444/1447) 215 [En] Department of
Agriculture & Fisheries for Scotland, Infestation Control, Glasgow, G52 ISB, United Kingdom.
An old coconut purchased in a shop in Scotland was opened
and found to be infested with Tyrophagus /ongior and T.
jjutrescentiae. A review of records of ship inspections in the
United Kingdom since 1956 suggested that old coconuts (in
which the milk has dried out) can provide a means of transport
for organisms that are dependent on high humidity, including
stored-product pests.

1544 PATIL,S. P.; SHINDE, P. A. Mycotoxin contamination
and associated mycoflora of gi'oundnut. Journal of Maharashtra Agricultural Universities (1985) 10 (I) 99 [En, 5 ref.]
Mahatma Phule Agric. Univ. Rahuri-413 722, India.
In a survey of groundnut samples from markets at 6 locations, 20% of the samples contained aflatoXin. Aspergillus, Penicillium and Rhizopus spp. predominated amoilg the fungi
encountered.

1545 SORENSON, W. G.; JONES, W.; SIMPSON, J.; DAVIDSON,
J. I. Aflatoxin in respirable airborne peanut dust. Journal of
Toxicology and Environmental Health (1984) 14 (4} 525-533
[En, 19 ref., I fig., I tab.] Natn.lnst. Occupational Safety and
Health, Div. Respiratory Disease Studies, Morgantown, WV
26505, USA.
Laboratory shelling and pilot handling operations were
carried out. Air samples were collected from points of highest
dust concn. Aflatoxin B 1 1evels of 700 p.p.b. and 7.6 ng/m3 were
detected from highly contaminated lots. The contamination of
the dust was directly proportional to the contamination of the
lots handled or shelled. In the shelling tests, the level of contamination of the dust samples was about 1/ 9 of the level of contamination of the groundnuts. In the handling tests the level of
contamination was approx. 1h that of the groundnuts. It is
concluded that most of the contaminated dust is probably
removed by handling operations prior to shelling.
1546 SAITO, S.; KAWASUGI, S.; TSURUTA, 0.; MANABE, M.
Aspergillusjlavus infection of peanuts in Thailand. Proceedings
of the Japanese Association of Mycotoxicology (I 985) No.2!,
34-35 [En, 2 ref., I fig., I tab.] Natn. Food Res. Inst., Yatabemachi, Tsukuba-gun, Ibaraki 305, Japan.
Groundnut samples were collected from test fields and
farmers' fields at harvest during the rainy season and from
kernels sold in a market. A.jlavus infection was only detected in
the sample collected from the market. It is suggested that contamination of groundnuts occurs during post-harvest handling.
1547 SANDERS, T. H.; MCMEANS, J. L.; DAVIDSON, J. I.
Aftatoxin content of peanut hu11s. Journal of the American Oil
Chemists' Society (1984) 61 (12) 1839-1841 [En, 12 ref.]
National Peanut Research Lab., USDA, Agricultural Research
Service, 1011 Forrester Drive SE, Dawson, GA 31742, USA.

The degree of aflatoxin contamination in ground nut hulls
used as cattle feed was det~rmined by analyzing inoculated
hand-shelled hulls and hulls from grourtdnuts known to contain
aflatoxin. Hulls adjusted to 20% moisture, inoculated with
Aspergil/usjlavus and incubated for 7 days at 25'C supported
growth of the fungus but not aflatoxin production. Groundnuts
from 20 selected lots with visible A. fiavus contamination contained 13-353 p.p.b. aflatoxin. The machine-shelled hulls from
these lots were analyzed and 3 lots contained no detectable
aflatoxin, 13 lots contained 4-88 p.p.b. and 4 lots contained >
116 p.p.b. Aflatoxin concn of 53-87 p.p.b. were detected in hulls
when groundnuts containing relatively high levels of aflatoxin
(up to 26.8 p.p.m. in damaged kernels) were carefully machineshelled. Hulls from the same samples obtained by hand-shelling
Contained no detectable aflatoxin. Separating hillls over a 4.76
inm screen appeared to provide a means of removal of most
aflatoxin-containing particles in groundnut hulls.
1548 TSAI, A. H.; YEH, C. C. [Studies on aflatoxin contaminatiOn and screening for diSease resiStance in groundnuts.] Journal ofAgricultural Research of Chitta (1985) 34 (I) 79-86 [Ch,
en, 27 ref.] Taiwan Agricuftural Research Inst., Wufeng,
Taichung, T2:iwa:n,
In a study of 4 Virginia and 4 Spanish varieties at 2 sites,
preharvest pod damage; by insects or microorganisms, led to
increased aflatoxin Contamiriatioli during storage. Virginia
types were more easily damaged than Spanish types at both
sites. Screening 350 vaieties and Jines for percentage of Seeds
colonized by Aspergil/usjlavus id~ntified 16 with resistance and
a further 58 With moderate resistance, while the commercial
cultivars Tainan selection 9, Tainan 10, Tainung 4 (all Spanishtype) and Penghu 2 (Virginia-type} were highly susceptible.
Vegetable oils
1549 DUBEY, G. L.; VYAS, K. M.; DUBEY, 0.
Physicochemical properties of linseed oil as affected by various seedhorne fungi. Phytopathologische Zeitschrift (1985) 113 (I) 6670 [En, de, 13 ref., 4 tab.) Dep. Bot., Univ. Saugar, Sagar,
India.
The effects were studied of 6 fungi commonly found on
linseed grains on oil content and quality of linseed grains.
Alternaria alternata, Aspergillus jlavUs1 A. repens, Fusarium
culmorum and Torula a/Iii reduced oil content while
Cladosporium herbarum slightly increased it. All fungi
increased the fatty acid content and saponification no., indicating the formation of short chain fatty acid glycerides. Iodine no.
(indicative of the quantity of unsaturated acids present) was
decreased by all fungi except C. herbarum and F. culmorum,
which increased it. A.flavus was the most destructive in reducing oil content and inducing hydrolytic rancidity.

COFFEE, COCOA AND TEA
Coffee
1550 TSUBOUCHI, H.; TERADA, H.; YAMAMOTO, K.; HISADA,
K.; SAKABE, Y. Caffeine degradation and increased ochratoxin
A production by toxigenic strains of Aspergillus ochraceus isolated from green coffee beans. Mycopathologia ( 1985) 90 (3)
181-186 [En, 17 ref., 2 fig., 2 tab.] Nagoya City Health Res.
lost., Mizuho-ku. Nagoya 467, Japan.
The growth and ochratoxin A production of A. ochraceus
strs. S-235-100 and IFM 0458 which were isolated from green
coffee beans and glutinous rice, respectively, were examined in
yeast extract-sucrose (YES) medium containing 0.1-1% caffeine. The mycelial growth and ochratoxin A formation of str.
IFM 0458 was inhibited by caffeine at concn > 0.1 %, and
ochratoxin A was not produced at caffeine levels of 0.5% and
I%. Contrary to this, A. ochraceus str. S-235-100 produced a
larger amount of ochratoxin A in the presence of 0.5% and l%
caffeine when grown on YES medium, reaching a max. after 1520 days of incubation. The formation of ochratoxin A by 9
additional strs. of A. ochraceus, 3 strs. of A. elegans and I of A.
sclerotiorum isolated from green coffee beans was determined
on rice and ground green coffee media. A significant degree of
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degradation of caffeine in the green coffee medium was demosntrated with cultures of 9 A. ochraceus isolates from green coffee
beans. Most of these isolates showed the potential to grow on
moist green coffee beans and to produce a significant amount of
ochratoxin.
Cocoa
1551 SORIA, S. DE J.; SILVA, P. [Insects and mites of quarantine importance in relation to cocoa in Brazil.] Insetos e acaros
de importiincia quarenten!lria para o cacaueiro no Brasil.
Revista Theobroma (1983) 13 (4) 343-347 [Pt, en, II ref.]
Divisiio de Zoologia Agricola, CEPEC, Caixa Postal 7, 45600,
Itabuna, Bahia, Brazil.
Species or groups of species of cocoa pests that do not at
present occur in Brazil and should be excluded by quarantine
regulations include Xylosandrus compactus, Sahlbergel/a
singu/~ris, D_istantiella theo~roma•. Helof!eltis spp., Psetidococcus nJalenstS [Planococcotdes ltjalenszs] and Trogodetma
granarium. Notes are given from the literature on these artd
other insects and mites of quarantine importance that attack the
stored pods and cocoa products.
1552 HURST, W. J.; MARTIN, R. A., JR. High-performance
liquid chromatographic determination of ochratoxin A in artificially spiked cocoa beans. Journal of Chromatography (1983)
265 (2) 353-356 [En, 13 ref., 3 fig., 2 tab.] Hershey Foods Tech.
Cent., P.O. Box 805, Hershey, PA 17033, USA.
The lower detection limit for ochratoxin A in cocoa beans
using the technique described was I 0 pgjkg.

TOBACCO
1553 CHEN, C. [Control of Lasioderma serricorne (F.) with
Kabat IGR in tobacco warehouses.] Bulletin of the Tobacco
Research Institute, Taiwan Tobacco & Wine Monopoly Bureau
(1984) 20, 56-61 [Ch, en, 8 ref., 2 fig.] Department of Plant
Pathology and Entomology, Tobacco Research Institute, Taiwan Tobacco and Wine Monopoly Bureau, Taiwan.
In Taiwan, fumigation with phosphine (from Phostoxin)
once or twice a year or spray application of DDVP [dichlorvos]
twice a week are carried out to control Lasioderma serricorne in
tobacco warehouses. However, despite such treatment, substantial losses still occur. Tests in warehouses in Taichung, Chaiyi
and Pingtung showed that sprays of methoprene applied at a
rate of 7.5-10 p.p.m. to redried tobacco just before loading in
hogsheads were effective in preventing adult emergence and
reducing damage. Tobacco quality was unaffected by the
treatment.

SPICES
1554 DOHROO, N. P.; SHARMA, S. L. Biological control of
rhizome rot of ginger in storage with Trichoderma vi ride. Indian
Journal of Plant Pathology (1984) 2 (2) 185-186 [En, I ref., I
tab.] Dep. Mycol., Himachal Pradesh Krishi Vishva Vidyalaya,
Solan 173 230, India.
Treatment with this antagonist resulted in >80% control
of the disease, caused by Pythium pleroticum (wet rot) and
Fusarium equiseti (dry rot).
1555 DATAR, V. V.; GHULE, K. K. Fruit rot of chilli caused
by Drechslera australiensis - a new host record from India.
Indian Journal of Plant Pathology (1984) 2 (2) 187-188 [En, 6
ref., I fig.] Dep. Pl. Path., Marathwada Agric. Univ., Parbhani
431402, India.
The occurrence of D. [Pseudocochliobo/us] australiensis
on Capsicum fruits is reported.

SAUCES, DRESSINGS, SOUPS
See also abst. 1453

1556
TANA~. N.; KOVATS, s. K.; GUGGISBERG, J. A.;
MESKE, L. M.; DOYLE, M. P. Evaluation ofthe bacteriological
safety of low-salt miso. Journal of Food Protection (1985) 48
(5) 435-437 [En, 12 ref., 4 tab.] Food Rcs.Jnst., Univ. Wisconsin, Madison, WI 53706, USA.
Studies were done to evaluate the safety of 3 different lowsalt (2.36-5.79% NaCI) misos (traditional oriental seasoning)
inoculated with different bacterial pathogens. Clostridium
botulinum types A and B (inoculum level of c. 120sporesjg) did
not produce toxin in any of the misos within 18 wk at 25°C.
Staphylococcus aureus, Salmonella typhimurium and Yersinia
enterocolitica (inoculum level of c. 103-104 CFU/g) progressively died in all of the misos held at either 10 or 25°. Results
indicate that low-salt misos are not likely to be bacteriological
health risks.
1557 TANAKA, N.; KoVATS, S. K.; GUGGISBERG, J. A.:
MESKE, L. M.; DOYLE, M.P. E\'aluation of the microbiologicfll Silfety of tempeh made from unacidified soybeans. Journal of
Food Protection (1985) 48 (5) 438-441 [En, 10 ref., 5 tab.]
Food Res. lost., Univ. Wisconsin, Madison, WI 53706, USA.
Pathogefis were added to either the soyabeans before fermentation by Rhizopus oligosporus or the tempeh after fermen~
tation and steaming. In the latter method, the inoculated
products were incubated at 10, 15 Or 25°C. Clostridium botulinum (types A and for B) toxin was produced in 2 days during
the fermentation and within 5 days at 25° or 4 weeks at 15° in
tempeh inoculated and incubated in vacuum packages after
fermentation and steaming. Staphylococcus aureus grew very
well(> 6-log 10 CFU/g increase) in 2 days during the fermentation, and grew from c. 10 3 CFU/g to 108 CFU/g in 7 days at
25° and 21 days at 15° in tempeh inoculated after fermentation
and steaming. Staphylococcal enterotoxins were detected in
some of these samples. Salmonella typhirnurium also grew well
during the fermentation(> 6-log 10 CFU/g increase in I day),
but grew relatively slowly at 25 and 15° in tempeh inoculated
after fermentation and steaming. Yersinia enterocolitica grew
very well (>6-log 10 CFU/g increase) in I day during the fermentation and also grew well in tempeh inoculated after fermentation and steaming with> 6 log 10 CFUJg increase in 2
days at 25 or !5° and 5 days at I oo. Results of these studies
indicate the need for maintaining: (a) a high level of sanitary
practices during production; and (b) good refrigeration (,.;SoC)
of the produce following fermentation until it is used.

FRUIT AND VEGETABLE JUICES
1558 BEUCHAT, L. R.; NAIL, B. V. Evaluation of media for
enumerating yeasts and molds in fresh and frozen fruit purees.
Journal of Food Protection (1985) 48 (4) 312-315 [En, 16 ref.,
2 tab.] Dep. Food Sci., Univ. Georgia Agric. Exp. Sta., GA
30212, USA.
Five mycological media were evaluated for their suitability
to enumerate yeasts and moulds in 11 different fresh and frozen
fruit purees. Overall, acidified (pH 3.5) potato dextrose agar
(PDA) and oxytetracycline-glucose-yeast extract (OGY, pH
6.5) agar supported highest overall recovery of total fungal
populations from purees; flate count agar supplemented with
antibiotics and rose benga -chlortetracycline agar (RBC) were
inferior. Dichloran-rose bengal-chloramphenicol agar was superior for restricting spreading of moulds, thus facilitating enumeration of colonies. RBC agar was superior to PDA for
recovering moulds; PDA was superior to RBC for detecting
yeasts.lt is concluded that selection of acidified PDA and OGY
in lieu of other mycological media is appropriate when high-acid
food materials such as fruit purees are analyzed for total fungal
populations. These media would be exceptionally desirable
when test products contain low populations of moulds and high
populations of yeasts.
1559 FUENTES, F. A.; HAZEN, T. C.; UlPEZ-TORRES, A. J.;
RECHANI, P. Klebsiella pneumoniae in orange juice concentrate. Applied and Environmental Microbiology (1985) 49 (6)
1527-1529 [En, 20 ref., I fig., 3 tab.] Microbial Ecol. Lab., Dep.
Bioi., Puerto Rico Univ., Rio Piedras, Puerto Rico 00931.
Faecal coliform-positive, capsule-forming K. l!neumoniae
cells were observed in high densit1es (10 4-108 CFUflOO ml) in 2
commercial batches of frozen orange juice concentrate at a
cannery in Puerto Rico. Contamination of both lots was gross
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and included off colours and odours. Isolates of K. pneumoniae
from these concentrates revealed growth at 4, 25 and 34 "C with
generation times from 0.39 to 1.84 h.

FRUIT AND VEGETABLES
See also absts. 1453, 1718, 1788
1560 PAL, M.; MEHROTRA, B.S. Studies on the isolation of
Cryptococcus neoformans from fruits and vegetables. Mykosen
(1985) 28 (4) 200-205 [En, de, 14 ref., 3 fig., 2 tab.] Vallabhbhai Patel Chest Inst., Univ. Delhi, India.
C. neoformanswas isolated from 5(1.1 %) of 440 samples of
fruit and vegetables collected in various Delhi markets during
1978-80. The fungus was isolated from apple, guava, pawpaw,
carrot and potato samples. The isolates were found to be patho·
genic to Swiss mice. Luxuriant growth of the yeast could be
obtained when cultures were inoculated onto sliced and
autoclaved vegetables and fruits. Unsterilized vegetables and
fruits failed to support the growth of C. neoformans.
1561 REY, C. R.; HALABY, G. A.; REED, T. J.; LOVGREN, E.
V. Simple method of sample preparation for bacterial counts
in quality control of frozen vegetables. Journal of Food Protection (1985) 48 (3) 210-214 [En, 18 ref., 7 fig., 2 tab.] StokelyVan Camp Inc., Cent. Lab., Indianapolis, IN 46226, USA.
Samples of frozen broccoli, cauliflower, mixed vegetables,
peas and maize were prepared for coliforms, enterococcal and
aerobic plate counts by: (a) official blending technique; (b) shaking in dilution blanks by hand; and (c) by dry dispersion in
plastic bags with an in-house-made press (SVC-Press) followed
by addition of diluent and hand shaking. Bacterial counts with
the SVC-Press were comparable to those of the standard blending method and superior to those of the shake bottle method
used for quality control in many food industry operations. The
SVC-Press provides bacterial recoveries statistically comparable to blending along with simplified sample handling, reduction
in labour cost and instrument cost affordable to small frozen
food industrial operations.

Pome fruit
1562 KROPP, K.; BEN, J. [Trials on applying a protective
coating to reduce transpiration and improve fruit health.] Pr6by
zastosowania powfok ochronnych w celu ograniczenia transpiracji i poprawienia zdrowotno.Sci owoc6w. Zeszyty Naukowe
Akademii Rolniczej w Krakowie, Ogrodnictwo (1984)
No.l2/179, 61-72 [PI, en, ru, 10 ref.] Akademia Rolnicza im.
H. Koil~taja, Krakow, Poland.
Cox's Orange Pippin, Bancroft, Jonathan and Golden Delicious apples were dipped in Protexan (a wax emulsion) and
cold-stored for an average of 245 days (I 65 for Cox). The
treatment reduced fruit weight loss by an average of 24.6%
compared with the controls. The treated apples also showed
better resistance to bitter pit and Gloeosporium sp. Treated
apples had higher sugar and acid contents and this was attributed to slower respiration.
1563 TEAOTIA, S. S.; MISRA, R. S.; PANDEY, D.; UPADHYAY,
S. N. Effect of various packing materials and size grades on
the marketable quality of Red Delicious. Progressive Horticulture (1983) 15 (4) 244-247 [En, 3 ref.] Horticultural Experiments and Training Centre, Chaubattia, (Ranikhet), Almora,
UP, India.
Apples of 2 grades (II and III) and of 3 sizes (small,
medium and large), packed in (I) conventional wooden boxes,
(2) locally manufactured corrugated cartons with imported tray
packs or (3) imported telescopic corrugated cartons with tray
packs, were first transported and then assessed for TSS, weight,
bruising, rotting and organoleptic score. The data are tabulated.
Bruising and rotting in {I), (2) and (3) were 16.6 and 16.9, 8.8
and 5.3, and 8.5 and 3.5%, respectively. Fruit grade or size had
no marked effect on these indices. The organoleptic score was
highest in medium-sized apples of grade II packed in (3).
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1564 SCHOUTEN, S. P. [Belle de Boskoop [storage] in low 0 2
concentrations.] Schone van Boskoop bij lage concentraties
zuurstof. Fruitteelt (1984) 74 (39) 1078-1079 [NI, I pl.]
Sprenger Instituut, Wageningen, Netherlands.
Belle de Boskoop apples in several orchards were harvested
on 20 or 27 September or 4 October and stored at 4'T in 1.03.1%02 and low C0 2 (I%or less) until28 February, 17 April or
13 June. With later harvesting the incidence of core flush
declined but that of fruit flesh browning markedly increased,
and that of scald slightly increased. Storage after mid-April was
detrimental to quality. The percentages of rot and scald were
highest in 3.1% 0 2 and lowest in 1%. Core flush and flesh
browning were highest in 2.4-3.1% and 1.0-1.7% 0 2,
respectively.
1565 SPOTTS, R. A. Effect of preharvest pear fruit maturity
on decay resistance. Plant Disease (1985) 69 (5) 388-390 [En,
II ref., 4 tab.] Oregon State Univ., Hood River OR 97031,
USA.
Quantitative monthly changes in resistance of attached and
detached Anjou, Bartlett and Bose pear fruits to several decay
fungi were determined. During the last month before harvest,
susceptibility to decay caused by Mucor piriformis increased in
Anjou and Bartlett and to that caused by Botrytis cinerea and
Penicillium expansum in Anjou. Susceptibility of Bartlett to B.
cinerea and P. expansum appeared to increase gradually during
the growing season. Fruits inoculated 3 or 4 months before
harvest with B. cinerea, M. piriformis and P. expansum were
highly resistant to decay. However, fruits were Susceptible to
Pezicula malicorticis 4 months before harvest, and susceptibility continued throughout the growing season. This pattern of
decay resistance also was evident in detached fruits. Detached
fruits inoculated with P. ma/icorlicis and Phialophora
malorum and incubated at 20°C were not infected, but severe
decay occurred when fruits were incubated at -I. I 0 •
SOMMER, N. F.; BUCHANAN, J. R.; FORTLAGE, R. J.;
B. E. Relation of floral infection to Botrytis blossom-end rot of pears in storage. Plant Disease (1985) 69 (4)
340-343 [En, 9 ref., 4 fig., I tab.] Dep. Porno!., Univ. California,
Davis, CA 95616, USA.
Stamens and styles of Bartlett pears were infected by B.
cinerea and other fungi. Retention of colonized floral fragments
within the floral tube of the mature pear was associated with
blossom-end rot of fruit in storage. Fruit rotting normally
occurred late in the storage period, when fruits were judged to
be postclimacteric. Spraying blossoms with benomyl at petal fall
reduced colonization of floral parts and rot of fruits in storage.
Cooling fruits to <3 °C before storage at 0° delayed senescence
and provided an effective commercial control.
1566

BEARDEN,

1567 SPOTIS, R. A. Environmental factors affecting conidial survival of five pear decay fungi. Plant Disease (1985) 69 (5)
391-392 [En, 6 ref., I fig., I tab.] Oregon State Univ., Hood
River, OR 97031, USA.
The survival of conidia of Botrytis cinerea, Mucor
piriformis, Penicillium expansum, Pezicula ma/icorticis and
Phialophora malorum on pear fruit surfaces in the orchard and
under selected temperature-RH combinations was determined.
Under controlled conditions, survival half-life (T50) of B.
cinerea and P. expansum often exceeded I month, but those of
M. piriformis and P. ma/icorticis were often < 2 wk. Survival
of these fungi decreased as temp. increased from -1.1 to 30°C.
The T 50 of P. ma/orum varied from c. 2 to 6 wk and was less at
20 than at 10 or 30°. Conidial survival in the orchard was c. 2040% of that at similar temp. and RH in controlled environments, and the T soS in the orchard of B. cinerea, P. expansum
and M. piriformis were 14.4, 6.1 and 4.2 d, respectively.
1568
PRUSKY, D.; BEN·ARIE, R.
Effect of imazalil on
pathogenicity of Penicillium spp. causing storage rots of pome
fruits. Plant Disease (1985) 69 (5) 416-418 [En, 6 ref., 3 fig., 2
tab.] Agric. Res. Org., Volcani Cent., Bet Dagan 50250, Israel.
Imazalil failed to control P. spp. on pome fruits when first
introduced into commercial use. P. isolates from decayed,
treated fruit were pathogenic and almost 4 times less sensitive to
imazalil than was the common storage rot fungus, P. expansum.
These isolates, identified as P. crustosum, could not compete
with P. expansum unless imazalil was present but caused fruit
decay when imazalil at 500 pg a.i;{ml of water treatment or
water + diphenylamine was applie to harvested fruit.
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1569 BORECKA, H.; BRYK, H. (Role of the type and age of
the inoculum in the development of Penicillium expansum (Link)
Thorn rot on stored apples.] Role rodzaju i wieku inokulum w
rozwoju plamy gnilnej Penicillium expansum (Link) Thorn na
przechowywanych jahlkach. Acta Agrobotanica (1982, publ.
1985) 35 (2) 243-249 [PI, en, 3 ref., 2 graphs, 3 tab.) lost. Hort.
Flor., Skierniewicc, Poland.
Spore suspensions were prepared from cultures 3, 7, 14, 28
and 52 d old and disks from 3 and 7-d cultures. The mother
cultures in both cases were inoculated with a spore suspension
from a 7-d-old culture. Rot developed faster after inoculation
with disks and was affected by culture age. Of 4 cultivars,
Mcintosh rotted most rapidly.
1570 PYTEl, M.; BORECKA, H. (Production of patulin by
isolates of Penicillium expansum (Link) Thorn.] Wytwarzanie
patuliny przez r6i:ne izolaty grzyba Penicillium expansum
(Link) Thorn. Acta Agrobotanica (1982, publ. 1985) 35 (2)
235-242 [PI, en, 21 ref., 4 tab.) lost. Hort. Flor., Skierniewice,
Poland.
The fungus was isolated from apples, pears and air in cold
storage rooms. Patulin production varied from 268 to 2225
p:gjml, depending on the carbon source in the liquid medium
and on temp., but being unrelated to pathogenicity: Less patulin
was produced on apple tissue than on Czapek liquid.
COMBRINK, J. C.; KOTZ~ J. M.; WEHNER, F. C.; GROBJ. Fungi associated with core rot of Starking
apples in South Africa. Phytophylactica (1985) 17 (2) 81-83
[En, af, 35 ref., 1 fig., I tab.) Fruit Techno!. Res. lost., Stellenbosch 7600, South Africa.
When isolations were made from cold stored (3 months,
-0.5°C) apples with core rot symptoms, Alternaria a/ternata
(59.1 %), Pleospora herbarum (8.9%), a Coniothyrium sp.
(6.4%) and Penicilliumfuniculosum (6%) were most frequently
obtained from discoloured tissue. AU fungi caused lesions on
inoculated fruit but the rate of lesion formation at 20° varied
from rapid (Botrytis cinerea) to very slow (Epicoccum
purpurascens). On naturally infected fruit, A. alternata and C.
sp. caused a dry rot, but on inoculated fruit decayed tissue was
moist. With the other fungi there were no differences between
symptoms on naturally infected and inoculated apples.
1571

BELAAR, C.

Stone fruit
1572 ARMSTRONG, J. W.; COUEY, H. M. Methyl bromide
fumigation treatments at 30°C for California stonefruits infested
with the Mediterranean fruit fly (Diptera: Tephritidae). Journal
of Economic Entomology (1984) 77 (5) 1229-1232 [En, 10 ref.]
Tropical Fruit and Vegetable Research Laboratory, Commodity, Treatment, Handling, and Distribution Unit, ARS, USDA,
Box 4459, Hilo, Hawaii 96720, USA.
In laboratory studies in Hawaii, fumigations with methyl
bromide at rates of24 gfm3 for 2.5 h, 32 g/m 3 for 1.5 h or longer
and 48 g/m3 for 1.0 h or longer, at 3o•c or above and normal
atmospheric pressure, gave complete control of infestations with
Ceratitis capitata in apricots, nectarines, peaches and plums
harvested in California, exceeding the probit 9 quarantine
security level.

Tropical and Subtropical fruit
1573 COlliN, M.-N. [Avocado storage with CO, pulses.]
Conservation de l'avocat par chocs C0 2• Fruits (1984) 39 (9)
561-566 [Fr, en, es, de, ru, 4 ref.) IRFA-CRA d'Avignon,
84140 Montfavet, France.
Avocado fruits of various cultivars stored at l2°C and 9095% RH were given C0 2 pulses for 48 h (to give an atmosphere
with 20% co,) every 5 days (for up to 4 weeks) and then
returned to normal atmosphere. The method reduced attack by

Colletotrichum gloeosporioides [Glomerella cingulata],
reduced weight losses and caused no loss of firmness, colour or
quality. However, thick-skinned cultivars such as Lula and Hass
seemed better adapted to this treatment than thin-skinned cultivars, such as Ettinger, for which 20% appears to be the upper
C02 concentration limit.

1574 BROWN, B. 1.; SCOTT, K. J.; MAYER, D. G. Control of
ripe fruit rots of guava, lychee and custard apple by postharvest
prochloraz dips. Singapore Journal of Primary Industries
(1984) 12 (I) 40-49 [En, 10 ref.] Queensland Department of
Primary Industries, 19 Hercules Street, Hamilton, Q.4007,
Australia.
The rotting of guavas, litchis and custard apples (Annona
cherimolia X A. squamosa), of several cultivars, was much
reduced by dipping the fruits in solutions of 0.125-0.25 gfl
prochlorazat room temperature (about 25°C) for 5 seconds to 5
min. Control was similar to that obtained with hot benomyl or
guazatine. Prochloraz could induce skin injury, particularly on
white-fleshed guavas and its use will have to be approved. Fungi
associated
with
rotting
included
Colletotrichum

gloeosporioides
[Giomerel/a cingulata], Phomopsis
anonacearum and Rhizopus stolonifer. The incidence of the
last-named was low and it was not controlled by any of the
fungicides used.
1575 KARTARStNGH; CHAUHAN, K. S. Effect ofWaxoland
KMn04 with pre-cooling on storage life of cv. L-49 of guava.
Haryana Journal of Horticultural Sciences (1982, received
1984) 11 (3/4) 192-198 [En, hindi, 9 ref.] Haryana Agricultural University, Hissar, India.
Cooled and non-cooled fruits were dipped in Waxol or
treated with KMn0 4 via impregnated vermiculite blocks and
held for up to 8 days at room temperature. Fruits cooled and
dipped in Waxol had least decay, the best chemical composition
and stored well for up to 4 days compared with 2 days in the
control or with KMn04 •
1576 ARRAS, G.; Ptcct, V. [fhe fungistatic activity ofvarious essential oils against the principal disease agents of citrus
fruits.] Attivit<l fungistatica di alcuni alii essenziali nei confronti
dei principali agenti di alterazioni post-raccolta dei frutti di
agrumi. Rivista della Ortofiorofruttico/tura ltaliana ( 1984) 68
(5) 361-366 [It, en, 10 ref.] CNR Jstituto per lo Studio dei
Problemi Bio-Agronomici delle Colture Arboree Mediterranee,
Oristano-Sassari, Sicily, Italy.
Essential oil distilled from Thymus capitatus, Origanum
vulgare and Lavandula spica growing in Sassari province, and
commercial oils from 35 other plant species, were studied. Most
effective against Penicillium italicum, P. digitatum, Alternaria
citri and Botrytis cinerea were the oils of T. capitatus, T.
serpyllum, 0. vulgare and Eugenia caryophy/lus.
1577 HARMAN, J. E.; BEEVER, D. J. Storage conditions for
some developing subtropical fruit crops. Orchardist of New
Zealand (1984) 57 (9) 414... 417 [En] DSIR, Auckland, New
Zealand.
Details are given of the recommended storage temperature,
approximate storage life and shelf life of tamarillos, feijoas
(Feijoa sellowiana), pepinos (Solanum muricatum), casimiroas
(Casimiroa edulis), babacos (Carica sp.), avocados and citrus
(including grapefruits, lemons and oranges). Their production
of ethylene, and their sensitivity and response to the gas, are also
discussed, as arc methods of reducing weight loss and postharvest decay in storage.
1578 BENSCHOTER, C. A. Low-temperature storage as a
quarantine treatment for the Caribbean fruit fly (Diptera:
Tephritidae) in Florida citrus. Journal of Economic Entomology (1984) 77 (5) 1233-1235 [En, 7 ref.] Subtropical Horticulture Research Unit, ARS, USDA, Miami, Florida 33158, USA.
In laboratory studies in Florida in 1979-82, grapefruits of
the varieties Marsh and Ruby Red were infested with Anastrepha suspensa in cages at 10 or l5°C for 7 days (cold conditioning) and then stored at t.7•C for 7, 9, 12, 15 or 19 days.
Pineapple and Valencia oranges were treated in the same way
except they were not 'conditioned' before cold storage. The
exposure periods required to provide 99.9968% mortality
(probit 9) of infestations in grapefruit, based on the number of
puparia recovered, were calculated by computer-programmed
pro bit analysis to be 30 days for fruit conditioned at 10°C and
18.6 days for fruit conditioned at 15.6°C. No flies survived in
Pineapple oranges exposed to t.7•C for 12, 15 or 19 days.
Attempts to infest Valencia oranges with the fly were
unsuccessful.
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1579 WILD, B. L.; SCOTT, L. A.
Poor mould control in
citrus marketing- why? Farmers' Newsletter (1984) No.l60,
28-34 [En, fig.] Dep. Agric., Gosford, N.S.W., Australia. From
Abstracts on Tropical Agriculture /0, 51523.
A cheap and simple method of testing the effectiveness of
fruit dips involves inoculating a sample of untreated fruits with
a suspension of mould spores brushed from infected fruits, dipping the inoculated fruits in the test dip (diluted I :5) and storing
them in paper bags at 20-30°C. The subsequent appearance of
infection indicates the need for adjustment of dipping time or
dip concn, or the presence of tolerant strs.
1580 HOUK, L. G.; JENNER, J. F.; TEBBETS, J. S.; HARTSELL,
P. L. Phytotoxic responses of citrus fruit to fumigation with
ethylene dibromide. Phytopathology (1985) 75 (5) 616-622
[En, 33 ref., 8 fig., I tab.] USDA, Fresno, CA 93727, USA.
Commercially packed California citrus fruit fumigated for
insect control with ethylene dibromide (EDB) at 24 or 32 gfm 3
of storage space for 2 hat 20°C (30% [v/v]load factor) developed a high incidence of unacceptable rind injury during
postfumigation storage (5° for 3 wk then 20° for 1 wk). Order
of susceptibility to injury by EDB at 32 g/m3 was navel oranJ;eS
>Valencia oranges> lemons. With EDB at 12 and 16 g(m 3
the susceptibility order was Valencias > lemons > navel
oranges. Rind injury increased with temp of fumigation
(10<20<30°). Rind injury decreased (15>30>58%) with an
increase in the load factor (vjv) in the fumigation chamber.
Ripe yellow lemons were injured more by EDB fumigation than
were less-ripe, silver lemons. More fruit decayed during storage
after fumigation at a 15% load factor than at load factors of 30
or 58%. Increasing the EDB dosage from 10 to 32 gfm 3 (30%
load factor) did not increase fruit decay.
1581 GAUTAM, S. P. Various factors inftuencing the production of macerating enzymes by Thielaviopsis paradoxa causing
soft rot of Citrus medica fruits. Biological Bulletin of India
(1983) 5 (I) 46-49 [En, 5 ref., 2 fig., 2 ref.] Univ. Jabalpur,
Jabalpur 482 001, Madhya Pradesh, India.
The citron pathogen T. [Ceratocystis] paradoxa exhibited
max. macerating enzyme activity at pH 5.5 and at 30°C. The
best C source was a pectin + glucose medium. Among the N
sources, ammonium oxalate supported max. secretion. The
amino acids tested proved generally inhibitory, valine being the
most favourable.
BHARGAVA, S. N.; PANDEY, R. S.; DWIVEDI, D. K.;
D. N.
Chemical control of Botryodiplodia rot of
banana. Biological Bulletin of India (1983) 5 (I) 52-53 [En, 4
ref., I tab.] Univ. Allahabad, Allahabad 211 002, India.
When healthy cv. Bombay Green banana fruits were dipped in fungicides 24 h before or 24 h after prick inoculation with
B. theobromae, Saprol [triforineJ gave complete and 90% control respectively and Delao [dithianon] dips 80 and 70%.
1582

SHUKLA,

1583 BARMORE, C. R.; NGUYEN, T. K. Polygalacturonase
inhibition in rind of Valencia orange infected with Diplodia
natalensis. Phytopathology (1985) 75 (4) 446-449 [En, 12 ref.,
4 fig.] Univ. Florida, Lake Alfred, FL 33850, USA.
A protein that inhibited polygalacturonase (PG) secreted
by Diplodia natalensis [Botryodi'plodia theobromae] was isolated from extracts of noninfected and infected Valencia orange
rind. The inhibitor had a mol. wt (determined by gel filtration)
c. 54 000 daltons and was inactivated by heat and protease. In
vi'vo and i'n vitro inhibition of PG involved the formation under
acidic conditions of an inhibitor-PG (INH-PG) complex with a
mol. wt of c. 95 000. The INH-PG complex was dissociated at
pH 8 which restored PG activity when assayed for opt. activity
at pH 5. Results of reaction kinetics studies of the inhibitor
indicated that the mode of PG inhibition was competitive.
Soft fruit

See also abst. 1724
1584 MILLER, W. R.; MCDONALD, R. E.; MELVIN, C. F.;
MUNROE, K. A.
Effect of package type and storage timetemperature on weight loss, firmness, and spoilage of rabbiteye
blueberries. HortScience (1984) 19 (5) 638-640 [En, 15 ref.]
USDA, 2120 Camden Road, Orlando, FL 32803, USA.

Berries of Vacci'nium ashei' were stored in 3 containers and
4 time-temperature regimes: 24 hat I oc + 24 hat I 0° +24 hat
21 °; 48 hat 10° + 24 hat 21 °; 7 days at I 0 ; or 14 days at I 0 •
Berries of Tifblue lost less weight, were firmer, had fewer
leakers and less decay than those of Woodard following storage
under identical treatments and storage conditions. When means
of both cultivars and 4 time-temperature treatments were combined, there was an effect of consumer packaging type on weight
loss but there was no effect on berry firmness or the incidence of
leakers and decay. There was no effect of packaging type on the
percentage of sugars during 1 or 2 weeks of storage at I 0 •
Packing in a conventional container completely enclosed with a
copolymer heat-shrinkable plastic film generally gave the best
results.
Grapes
1585 SHARMA, R. C.; VIR, D. Efficacy of fungicide XX!I.
Evaluation of benzimidazole, an antibiotic and other fungicides
against post-harvest spoilage of grapes. lnternatJ'onal Journal
of Tropical Plant Diseases (1984) 2 (I) 5-7 [En, 8 ref., I tab.]
IARI, New Delhi 110012, India.
Of 9 treatments tested, those most effective against spoilage in transit and storage caused by Penicillium canescens were
difolatan, benomyl and carbendazim used as suspension dips.
Infection was checked and shelf life enhanced.
Tomato, etc.
1586 PARYNOW, H.; BoRECKA, H. Effect of tomato postharvest fungicide treatment and storage conditions on the quality
of fruits, and biological value of tomato pulp and concentrated
pulp. Acta Agrobotanica ( 1982, pub!. 1985) 35 (2) 257-267
[En, pi, 14 ref., 7 tab.] Res. lnst. Veg. Crops, Skierniewice,
Poland.
Post-harvest treatment with benomyl or thiophanatemethyl did not reduce fruit rot. Colour of fruits and processed
products depended on the treatment. The content of some substances, including vitamin C, in the fruits depended on the
fungicide, storage conditions and period of storage.
1587 RIBEIRO, W. R. C.; BOLKAN, H. A. [Mycoftora of
Capsicum annuum fruits marketed in the Federal District.]
Micoflora de frutos de pimenHio comercializados no Distrito
Federal. Fitopato/ogia Brasileira (1985) 10 (I) 65-72 [Pt, en,
13 ref., 2 tab.] Dep. Pl. Bioi., Univ. Brasilia, DF, Brazil.
Fungi isolated are listed. Under the conditions of testing,
only Alternaria alternata, Col/etotri'chum gloeospori'oides
[Giomerel/a ci'ngu/alaJ, Fusarium oxysporum, F. so/ani and
Phytophthora capsici were pathogenic.
Outbreaks and new
1588 DATAR, V. V.; GHULE, K. K.
records. India. Fruit rot of pepper by Aspergillus niger_ FAO
Plant Protection Bulletin (1985) 33 (2) 73 [En, I ref.]
Marathwada Agric. Univ., Parbhani, Maharashtra 431 402,
India.
·
This severe fruit rot of Capsicum was observed in local
vegetable markets in 1982.
Dried fruit
1589 NWANA,I. E.; AZODEH,I. C. The effect ofvariety and
processing method on damage to dried yams by Araecerus Jasciculatus De Geer (Coleoptera: Anthribidae). Tropical Stored
Products Information (1984) No. 49, 3-7 [En, es, fr, 10 ref.]
Department of Agricultural Biology. Ibadan University,
Nigeria.
In studies in Nigeria, the tubers of 6 varieties of yam were
processed in 3 different ways (dried raw, blanched or cooked)
and the effects of variety and processing method on the susceptibility to damage by Araecerus fasci'cu/atus were assessed by
subsequent weight loss and by an index of susceptibility. Both
parameters were significantly influenced by variety, but the
least susceptible variety did not suffer the least weight loss. The
method of processing influenced the amount of weight loss and
the index of susceptibility. Blanching or cooking before drying
reduced the intensity of damage.
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AL-HAKKAK, Z. S.; HUSSAIN, A. F.; MURAD, A. M. B.

Effect of gamma irradiation of phosphine-fumigated dates on the
development of Ephestia cautella (Walker) (Lepidoptera:
Pyralidae). Journal ofStored Products Research (1985) 21 (1)
21-23 [En, 15 ref.] Scientific Research Council, Biological
Research Centre, Jadiryia, Baghdad, Iraq.
Possible toxicological effects from interactions between
gamma radiation (100 krad at 46 radfs) and phosphine residues
in fumigated dates were studied when the dates were fed to
Ephestia cautel/a. The results showed that there was comparable development, fecundity and fertility of this insect when
reared on a complete diet of fumigated, irradiated, fumigated
irradiated or untreated dates.
Root vegetables

See also abst. 1454
1591 DANG, J. K.; SINGH, J.P. Effect of temperature and
humidity on storage rot of onion bulbs caused by Fusarium
so/ani; Haryana Journal of Horticultural Sciences (1982;
received 1984) II (1/2) 77-80 [En, hindi, 7 ref.] Haryana
Agricultural University, Hissar, India.
The amount of bulbs that had rotted after 15 days of storage at 10, 15, 20, 25, 30, 35 or 4o•C was 0, 0, 33, 66, 25, 16 and
0%, respectively, and at 0, 20, 40, 60, 80, 90 or 100% RH the
figures were 0, 0, 8, 16, 41,59 and 41%, respectively. The figures
on disease intensity are also tabulated.
1592 MAUDE, R. B.; TAYLOR, J. D.; MUNASINGHE, H. L.;
BAMBRIDGE., J. M.; SPENCER, A. Storage rots of onions. In
35th Annual Report for 1984, National Vegetable Research
Station. Wellcsbourne, Warwick, UK (1985) 64-66 [En]
In studies of conditions affecting development of the fungal
and bacterial microflora of stored onions, humidity was the
critical factor in determining the presence of fungi, which were
absent at RH <80%. Temp. determined the composition of the
fungal population; Penicillium spp. were predominant at 20JO•C and Aspergillus spp. at 30-40•. Internal breakdown was
largely caused by bacteria and by physiological breakdown at
35-40•. High temp. drying of harvested bulbs did not alter the
variability of fungi on stored bulbs and the same organisms
occurred on those which had been dried at 30° or at 20°. P. spp.
developed on the necks, outer wrapper scales, base and roots of
stored onions, while A. fumigatus occurred only at 35-40°. It
was concluded that the maintenance of RH <80% during high
temp. drying and as far as possible during ambient storage will
ensure the production of sound, well-coloured, blemish-free
bulbs.
1593 FAJOLA, A. 0.; NWUFO, M. I. Control of corm rots of
cocoyam (Colocasia esculenta) caused by Botryodiplodia the·
obromae and Sclerotium rolfsii. Fitopatologia Brasileira
(1985) 10 (I) 49-56 [En, pt, 20 ref., 3 tab.] Dep. Bot., Univ.
lbadan, Nigeria.
Spore germination of B. theobromae and mycelial growth
of both fungi were completely inhibited at s•-Jo•c and by
captan and Benlate [benomyl], each at 100-500 p.p.m. The 2
fungicides at 200-500 p.p.m. and cold storage were effective
against artificial infection of the corms, while storage in well
drained soil pits reduced natural infection.
1594 SHARMA, P.; CHATTERJEE, S. K. Tuber rot of Dioscorea prazeri caused by Fusarium so/ani during storage. Indian
Phytopathology (1982) 35 (I) 165 [En, I ref.] Res. Lab., Directorate Cinchona, West Bengal, Mungpoo 734 313, India.
On the basis of isolation and pathogenicity studies, with F.
isolates from stored tubers, F. so/ani is considered to be the
pathogen of tuber rot.
1595 RXMERT, B. [New postharvest diseases of carrots Rhizoctonia carotae and Mycocentrospora acerina.l Nya lagringssjukdomar pA. morOtter - Rhizoctonia carotae och
Mycocentrospora acerina. Viixtskyddsnotiser (1984) 48 (6)
110-112 [Sv, en, 8 ref., 4 fig.] Sveriges Lantbruksuniv., KonsulentavdfViixtskydd, Uppsala, Sweden.
Crater rot (R. carotae) and liquorice rot (M. acerina) are
new to Sweden. The biology of the fungi is discussed.

1596 Roo, J. Antagonistic effects of some fungi on f)lngal
pathogens causing storage rots of onion (Allium cepa L). Ceskii
Mykologie (1984) 38 (4) 235-239 [En, cs, 7 ref., 4 fig., 1 tab.]
Res. Inst. Veg. Breeding, Olomouc, Czechoslovakia.
G/iocladium
roseum.
Trichothecium
roseum,
Trichoderma harzianum, T. viride, Penicillium eye/opium and
Acremoniel/a atra were isolated from onions infected by
Botrytis allii, B. cinerea, B. [Sclerotinia] squamosa, Sclerotium cepivorum and Fusarium oxysporum. Some of these had
an antagonistic effect on the pathogens in vitro and in vivo.
1597 KOLTUNOV, V. A.; USTINOV, I. D.; USTINOVA, A. F.
[Effect of biological drying and chemical preparations on the
susceptibility of carrot to white rot.] Zashchita Rastenii (1984)
62 (No.3!) 34-37 [Ru, 6 tab.] Food Industry Inst., Kiev, USSR.
Carrots saturated with water and kept in polyethylene bags
are strongly infected by Sclerotinia sclerotiorum. Reducing
their mass by up to 5% by removing the free moisture increases
their disease resistance. Carrots that have lost 10% or more of
their mass on being kept at a high temp. or reduced RH lose
their resistance. Such carrots should be alternately layered with
moist sand. Carrots for planting should be treated with 0.001%
potassium tnetabisulphitc and carrots for consumption with
0.1% ascorbic acid before storage.
1598

EKUNDA YO, C. A.
Microbial spoilage of packaged
Microbios Letters (1984) 26 (I 03-104) 145-150
[En, 9 ref., 2 tab.] Dep. Bot., Benin Univ., Benin City, Nigeria.
The spoilage of packaged gari, a granular gelatinised
starchy food product prepared from the cassava root, in storage
for I 0 weeks, was studied. The microbial flora of freshly roasted
gari consisted initially of Pseudomonas spp., Bacillus spp.,
Aspergillus spp., Pichia membranaefaciens and Saccharcr
myces chevalier/. After storage for lO weeks at 15·20°C the
microorganisms present consisted of all the spp. occurring in
fresh gari in much greater populations, and in addition Candida
krusei and Geotrichum candidum. The gari became sooty due
to the presence of masses of fungal spores and a yeast·like odour
developed rendering it unacceptable for human comsumption.
~arlin storage.

Potato
1599 HAHM, Y. I. Influence of water potential in potato
tuber on decay development by bacterial soft rot caused by
Erwinia carotovora var. atroseptica. Korean Journal of Plant
Protection (1984) 23 (4) 242-246 [En, ko, 11 ref., 3 fig., I tab.]
Alpine Exp. Sta., ORD, Pyong-Chang, 220-35, Korea Republic.
When potato tubers were bruised or injected with bacterial
inoculum, those with high water potential rotted more easily
than tubers with low potential. A large difference was found
between the development of decay between high and low water
potential tubers. In tubers injected with different levels of inocu·
lum, high water potential tubers were more susceptible to soft
rot than low water potential tubers. The ED50 of inoculum concn
was 8.5(log) at high water potential tubers and 9.8(log) at low
water potential. Only a small difference was detected between
low and high water potential. These results indicate that pota·
toes should be handled carefully and be dried after harvest to
reduce decay development in shipment and storage.
1600 LEACH, S. S. Contamination of soil and transmission
of seedbome potato dry rot fungi (Fusarium spp.) to progeny
tubers. American Potato Journal (1985) 62 (3) 129-135 [En,
11 ref., 3 tab.] USDA, ARS, N.E. Plant, Soil Water Lab., Univ.
Maine, Orono, ME 04469, USA.
In a survey of selected potato soils in ME F. solani [var.]
coeruleum was most often isolated but F. roseum
'Sambucinum' [Gibberella pulicaris] was not recovereP from
any soil. Crops or cropping sequences in general showed no
direct relationship to observed F. populations or tuber dry rot.
Field studies were conducted to determine the effect of F. con·
laminated seed on soil and daughter tuber contamination.
Whole and cut seed were inoculated with G. pulicaris and half
of each lot treated with thiabendazole (1500 p.p.m.) to control
F. seed decay. Soil populations of G. pu/icaris were higher near
plants produced from non-treated, cut seed tubers. No increase
m F. populations was found between plants or near plants pro·
duced from whole or thiabendazole treated seed. Daughter
tuber contamination was greatest from plants produced from
non-treated contaminated cut seed, and lowest from whole or

32 0
treated seed. Whole non-treated seed produced daughter tubers
with contamination equal to treated whole seed. This indicates
that the use of whole seed could reduce daughter tuber contamination and reliance on chemical treatments. Cut seed contaminated with F. spp. is an important source of daughter tuber
contamination which can result in a high amount of tuber dry
rot in storage.
1601 YARNS, J. L.; SCHAPER, L.A.; PRESTON, D. A. Potato
losses during the first three months of storage for processing.
American Potato Journal (1985) 62 (2) 91-99 [En, 10 ref., 2
fig., 3 tab.] Red River Valley Potato Res. Lab., N. States Area,
ARS, USDA, USA.
Responses to questionnaires sent to a local storage region,
the processing industry and the federal inspection service
(USDA) indicated 64-150 thousand metric tons were lost annually during early storage from the total crop stored for processing. This constitutes a range of 5.6-13.2 X I 0 6 dollars lost in
production costs. Mechanical damage, inclement weather and
disease were assigned similar causative rankings for persistent
loss in early storage by all 3 groups: however, synergistic combinations of loss-causing factors and geographic differences were
also noted.

Green and salad vegetables

See also abst. 1454
1602 PELLEBOER, H.; SCHOUTEN, S. P. [New method for
storing Chinese cabbage is a success.] Nieuwe methode voor
bewaren Chinese kool succes. Groenten en Fruit (1984) 40 (16)
51 [NJ, I pl.] Sprenger lnstituut, Wageningen, Netherlands.
The Chinese cabbage cultivars Chiko and WR-60 were
stored at 2°-3°C inCA storage in 0.5-6.0% C02 and 1-21%02
in 6 combinations for 4-5 months, followed or not by holding at
!5° and 85% RH for 7 days to simulate shelf life. After 4
months of cold storage in low C02 and 0 2 (3% or less) the
average percentage of healthy heads was 72%, and after 5
months, 60% or more were healthy. Percentage losses from vein
browning and rots [unspecified] are tabulated. After holding at
15°, the corres~nding percentages were 58 and 43. Following
storage in C02f02 concentrations of6/3 and 6/15% there was a
rapid fall in quality during holding, confirming that high C02
levels were harmful.

FISH AND SEAFOOD
See also absts. 1717, 1720. 1787
1603 WALKER, D. J.; DONEGAN, L. Spray application of
insecticides to protect sundrying fish from blowfly infestation
during the wet season in Malawi. International Pest Control
(1984) 26 (5) 132-137 [En, 8 ref., I fig.] Tropical Development
and Research Institute, Storage Department, Slough, Berks,
United Kingdom.
In Malawi, insecticidal sprays were applied to both sides of
batches of mixed fish (Haplochromis spp. and Lethrinops spp.)
to develop an acceptable technique to control calliphorids and
sarcophagids infesting the fish during sun-drying on racks. The
incidence of oviposition was reduced by all the treatments; on
average, the reductions were 47% for pirimiphos-methyl, 33%
for tetrachlorvinphos and 83% for pyrethrms synergized by
piperonyl butoxide in the ratio 1:2. Larval control of at least
95% was obtained on wire racks with 0.1% tetrachlorvinphos,
0.2% pirimiphos-methyl and 0.4% synergized pyrethrins. Residues in the completely dried fish after these treatments were 2.7
p.p.m. tetrachlorvinphos, 9.5 p.p.m. pirimiphos-methyl, II
p.p.m. pyrethrins and 83 p.p.m. piperonyl butoxide. Control of
the larvae was much less satisfactory on reed than on wire racks.
It is concluded that sprays of tetrachlorvinphos or pirimiphosmethyl on wire racks would be cost- effective and techmcally
suitable for Malawi, provided the maximum residue limits for
these compounds on fish can be established in, the near future.
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1604
KOBURGER, J. A.; MILLER, M. L.
Evaluation of a
fluorogenic MPN procedure for determining Escherichia coli in
oysters. Journal of Food Protection (1985) 48 (3) 244-245 [En,
6 ref., I tab.] Food Sci. & Human Nutr., Univ. Florida, Gainesville, FL 32611, USA.
Application of a fluorogenic assay using 4-methylumbelliferone glucuronide (MUG) for detectmg E. coli in oysters was
not workable due to the presence of an interfering endogenous
glucuronidase in the oysters. Modification of the assay by incorporating the MUG into EC broth, rather than LST broth, eliminated the interference. \Vhen 25 oyster samples were analyzed
for E. coli, 127 of the EC tubes were positive for gas. Of these,
103 were fluorescent and 102 yielded E. coli on isolation. The
modification still results in saving approx. 4 days analyzing for
E. coli in oysters.
1605 SADDIK, M. F.; EL-SHERBEENY, M. R.; MOUSA, B. M.;
EL·AKKAD, A.; BRYAN, F. L.
Microbiological profiles and
storage temperatures of Egyptian fish and other sea foods. Journal of Food Protection (1985) 48 (5) 403-406 [En, 8 ref., 5 tab.]
Nutr. lost., Ministry of Health, Cairo, Egypt.
Raw and cooked fish and other seafoods (108 samples)
were collected from hotels of different classes, restaurants, markets, street vendors and small cook-shops and analyzed for common foodborne pathogens. Salmonellae were isolated from 2
samples ofraw shrimp, but not from raw fish and other seafoods.
Shigella was isolated from 1 sample of raw fish and from 2
samples of raw shrimp. Vibrio parahaemolyticus was isolated
from 3 raw fish samples and 1 raw shrimp sample. Forty-eight
percent of samples of raw fish, 30% of samples of raw shrimp
and a sample of raw mussels and a sample of crab contained
Staphylococcus aureus. Cooked products were free from salmonellae, shigellae and V. parahaemo/yticus, but approx. 1/3 of
these contained S. aureus, which suggests contamination after
cooking. Aerobic colony count (30°C) of cooked fish and shellfish dishes was> 1 million organisms/g. Such large numbers of
microorganisms on cooked products suggests either a prolonged
holding time or gross contamination after cooking.

MEAT
See also absts. 1451, 1765
1606 RAO, D. N.; SREENIYASAMURTHY, V. A note on microbial spoilage fo sheep meat at ambient temperature. Journal of
Applied Bacteriology (1985) 58 (5) 457-460 [En, 7 ref., 2 tab.]
Cent. Food Techno!. Res. lost., Mysore, 570 013, India.
The initial bacterial count of carcasses was 5.6-5.8
logjcm 2• Staphylococcus spp. (48%) predominated, follOwed by
Micrococcus spp. (19%) and Escherichia spp. (12%). The carcasses were held at ambient temp. (28~30°C) in the local retail
shop. Microbial spoilage occurred around 20 h when the bacterial count reached 8-9 logfcm 2• The predominant microorganisms at the time of spoilage were Escherichia and
'Acinetobacter-like'
organisms,
but
Enterobacter,
Pseudomonas and Staphylococcus spp. could form a major part
of the final flora.
1607 GOLINSKI, P.; HULT, K.; GRABARKIEWICZ·SZCZ!lSNA, J.;
CHELKOWSKI, J.; SZEBIOTKO, K. Spontaneous occurrence of
ochratoxin A residues in porcine kidney and serum samples in
Poland. Applied and Environmental Microbiology (I 985) 49
(4) 1014-1015 [En, 9 ref., I fig., 3 tab.] Dep. Chern., Acad.
Agric., 60-625 Poznan, Poland.
Of 214 700 swine processed in a sla-ughterhouse during
Apr. 1983-July 1984, 122 (0.057%) exhibited macroscopic kidney changes typical of mycotoxic porcine nephropathy.
Ochratoxin A was found in kidneys from 52 of these pigs. Of
388 randomly-collected porcine serum samples from the same
slaughterhouse, 148 contained ochratoxin A residues from I to
520 ngfml. Significant increases in nephropathy and ochratoxin
A frequencies were observed during the spring of 1984.
1608 HOLLEY, R. A. Beef jerky: viability of food-poisoning
microorganisms on jerky during its manufacture and storage.
Journal of Food Protection (1985) 48 (2) 100-106 [En, 42 ref.,
2 fig., 4 tab.] Food Res. lost., Res. Branch, Agric. Canada,
Ottawa, Ont. KIA OC6, Canada.
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Beef jerky was made from slices of flank steak inoculated
with Staphylococcus aureus, vegetative cells of Clostridium
perfringens as well as Bacillus subtilis and a 2 spp.-composite of
Salmonella. Slices were placed in a domestic food dehydrator
for 4 hat 52.9 ± 0.8•C followed by 4 hat 48.2 ± 0.4°. Meat
slices dried rapidly, reaching an aw of 0.86 and a shelf-stable
moisture-protein ratio of< 1.6 within the first 2.5-3 h of drying.
Samples originally contained about 68% moisture, but this
dropped to about 30% by 4 h and 20% by 8 h. Some growth of
inoculated Staphylococcus aureus occurred initially but total
numbers of all other added microorganisms decreased rapidly
from the start of drying and although significantly reduced in
numbers at the end of 8 h treatment, they survived processing.
C. perfringens cells were not detected at the end of the heateddrying regimen but were recovered later in an inoculated sample
stored at 2.5° for a month. Contaminated jerky stored at 20°
and high relative humidity (RH) for 26-28 days did not contain
detectable added bacteria, whereas identical samples stored at
2.4° and low RH contained viable S. aureus and B. subtilis as
well as C. perfringens. Domestic preparation of jerky from beef
of normal retail quality would involve little risk provided initial
drying is done rapidly at temperatures equal to or greater than
those used in the present study.
1609 HOLLEY, R. A. Beef jerky: fate of Staphylococcus
aureus in marinated and corned beef during jerky manufacture
and 2.5°C storage_ Journal of Food Protection (1985) 48 (2)
107-111 [En, 15 ref., 3 fig., 2 tab.] Food Res. Inst., Res. Branch,
Agric. Canada, Ottawa, Ont. KIA OC6, Canada.
A domestic food dehydrator was used to prepare beef jerky
from inside round steak and corned beef brisket slices contaminated with S. aureus. The number of added staphylococci
doubled within 2 h after the start of drying corned beef sliced.
About 3-3.5 h were required for corned beef and between 1-2.5
h for inside round slices to reach an aw of 0.86. Only 15% of all
staphylococci initially present survived 8 h of heated-drying,
and this was reduced to 5% after a week of refrigerated storage
of slices. The safety of beef jerky produced in the home is
assured when wholesome meats used in its preparation are rapidly dried.
1610 NIELSEN, H.-J. S.; ZEUTHEN, P. Sodium chloride and
pathogenic bacteria in a vacuum-packed minced-meat product.
Journal of Food Protection (1985) 48 (2) 150-155,157 [En, 32
ref., 8 fig.] Food Techno!. Lab., Tech. Univ. Denmark, DK2800 Lyngby, Denmark.
Development of Bacillus cereus, Salmonella enteritidis, S.
typhimurium and Yersinia enterocolitica in vacuum-packed
Bologna-type sausage was highly influenced by NaCllevel, with
none of the bacteria growing at 6%. Growth of Staphylococcus
aureus was unaffected even by the highest NaCl concn used.
Decreasing the storage temp. accentuated the inhibitory effect
of NaCI on Y. enterocolitica and B. cereus. Initial numbers
decreased slowly or remained static in sausage with a high NaCl
content, when growth did not occur. At the low salt level, at 250C, only Y. enterocolitica was not inhibited until the NaCI
content was 4.5% and the storage temp. 2°C. At increased, but
not unusual temp., B. cereus could develop at 4.5% (12°C) and
S. aureus at all salt levels (8-I5°C).
1611

SMITH, J. J.; SEIDEMAN, S. C.; ROSENKRANS, R,. L.;
J. L. Vacuum-packaged trimmings as a source for
ground beef patties: changes during one year of frozen storage.
Journal of Food Protection (1985) 48 (3) 200-203 [En, 24 ref.,
3 tab.] U.S. Army Res. Development Lab., Natick, MA 01760,
USA.
Vacuum-packaged beef trimmings were stored for 4 time
periods of 0, I, 2 and 3 weeks (4lots) at s•c. After the storage
period, the 4 lots of trimmings were evaluated for chemical,
microbial and sensory properties. Each lot was then made into
beef patties. Two lots of patties (0 and I week of storage at s•)
were further stored at -18° for 0, 3, 6, 9 and 12 months and
used to determine sensory properties. The two lots prepared
from trimmings stored for 2 and 3 weeks were evaluated for
chemical properties at 0, 6, 9 and 12 months of -18° frozen
storage. Patties prepared from vacuum-packaged beef trimmings stored for 2 and 3 weeks had significantly lower sensory
ratings as compared with ratings for patties made from trimmings stored for 0 or 1 week. Microbial counts indicated that
SECRIST,

bacterial action could be more important than oxidative rancidity as the cause for these changes. Increased length of frozen
storage time did not markedly affect sensory properties.
1612 SIMUNOVIC, J.; OBLINGER, J. L.; ADAMS, J.P. Potential for growth of nonproteolytic types of Clostridium botulinum in pasteurized restructured meat products: a review.
Journal of Food Protection (1985) 48 (3) 265-276 [En, 79 ref.,
8 tab.] Food Sci. & Human Nutr. Dcp., Univ. Florida, I.F.A.S.,
Gainesville, FL 32611, USA.
Type E and non proteolytic type 8 strs. of C. botulinum can
grow and produce toxin at temp. <5°C. Recent publications
describing the greater heat resistance of nonproteolytic type 8
C. botulinum spores than type E spores are discussed in relation
to suitable process lethalities required for a safe pasteurized
product. The incidences of botulism in Europe caused by nonproteolytic type B spores were compared to the lack of such
incidences in USA and to published procedures for isolating the
causative agent for botulism. The tncidence of C. botulinum
spores in meat products in USA is also reviewed.
1613 CALDERON, C.; COLLINS-THOMPSON, D. L.; USBORNE,
W. R. Shelf~Jife studies of vacuum-packaged bacon treated
with nisin. Journal of Food Protection (1985) 48 (4) 330-333
[En, 20 ref., 2 fig., 2 tab.] Dep. Environ. Bioi., Univ. Guelph,
Guelph, Ont., Canada NIG 2WI.
The effect of various concn of nisin (250, 500 or 750 !Ufg)
combined with 50 p.p.m. sodium nitrite on the shelf-life of
vacuum-packaged bacon was evaluated. Control packages of
bacon containing 50 and 150 p.p.m. nitrite were included. Total
numbers of lactic acid bacteria (LAB) (as measured on MRS
medium) was used as a criterion for shelf-life. Treated bacon
samples were stored at 30 and 5°C for 4 days or 6 weeks,
respectively. Bacon stored at 30° showed a l-day extension of
shelf-life at nisin levels of 500 and 750 IU(g. Lowest counts at 6
weeks were in bacon treated with 750 IU nisin and stored at 5°.
The LAB count was 1.5-log 10 CFU/g lower than the controls. A
1-week extension of storage life was predicted for nisin-treated
(750 IU) bacon.
1614 VRANA, J. A.; SAVELL, J. W.; DILL, c. W.; SMITJI, G.
C.; EHLERS, J. G.; VANDERZANT, C. Retail appearance, odor
and microbiological characteristics of pork loin chops packaged
in different oxygen-barrier films as affected by loin storage treatment Journal of Food Protection (1985) 48 (6) 476-481, 486
[En, 6 ref., 7 tab.] Dep. Anim. Sci., Texas Agric. Exp. Sta.,
Texas A&M Univ., College Station, TX 77843, USA.
Chops wrapped in high oxygen-barrier (HOB) film were
more desirable for overall appearance, surface discoloration and
off-odour intensity than chops in PVC film. Regardless of the
retail packaging treatment, chops fabricated immediately were
superior in retail appearance characteristics to chops from
parchment paper-wrapped and vacuum-packaged storage treatments. The microftora of chops packaged in the HOB film consisted primarily of Micrococcus andfor Lactobacillus spp.,
whereas Pseudomonas spp. were dominant on chops packaged
in PVC film. It is recommended that chops be fabricated from
fresh pork loins to maximize shelf life.
1615 KENNEDY, J. E., JR.; OBLINGER, J. L. Application of
bioluminescence to rapid determination of microbial levels in
ground beef. Joumal of Food Protection (1985) 48 (4) 334340, 345 [En, 29 ref., 4 fig., 4 tab.] Food Sci. & Human Nutr.
Dep., Univ. Florida, Gainesville, FL 32611, USA.
The relationship between microbial ATP measurements
and aerobic plate counts (APC's at 35, 20 and 7°C) was investigated for 75 ground beef samrles. Samples (n=27) were
obtained from several local retai markets m one experiment.
and ground beef samples obtained from a single, processing
facility were sampled thoughout 15 days of storage at 1°C for a
total of 48 samples in another experiment. Bioluminescent assay
time for a given sample was less than 1 h. The correlation
coefficient (r) between log 10 microbial ATP and log 10 APC
(20•C) per g was 0.86 and 0.99 for retail and single source
samples, respectively. Differences between actual log 10 APC
(2Q•C)fg and corresponding values predicted by linear regression equations were ~log 10 0.5 for 25 of 27 retail samples and
48 of 48 single source samples. Variation was noted in values of
ATP per bacterial cell and relative bioluminescent quenching
(ATP per relative light unit, RLU) for most retail samples and
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for single source samples having low APC (20°C) levels
(.;;Iog 10 7.0).

POULTRY AND EGGS
See also abst. 1473

1616 GRAM, L.; S0GAARD, H. Microcalorimetry as a rapid
method for estimation of bacterja) levels in ground meat. Journal of Foglf Protection (1985) 48 ( 4) 34) -345 [En, 20 ref., 4
fig.] lnst. Microbial. Hygiene, Royal Vet. Agric. Univ., DK1870, Copenhagen V, Denmark.
The exothermic hCilt production rates (HPRs) of Escherichia coli and meat suspensions were measured in a BioActivity
Monitor and correlated to log 10 CFU/ml or g. Comparative
experiments using 0.1% peptone saline (PS) or nutrient broth
(NB) as the suspending medium showed that maximum HPRs
(peak times) were obtained faster with NB than with PS, and
that HPR peaks were more distinct when qsing N8. Two seri~~
of II mea~ sampl~ suspended 1:10 in NB were examined ~t
instrument operating tc;mp. of 21 and 30°C, respectively, and
HPRs were compared to mesophilic colony counts (30°C/3
days) and to psychrotrophic counts (17° /17 h then 7°/72 h).
P~k times at 30° were considerably shorter th~n those at 21°.
TQ~ correlation between both plate count methods and the peak
times were ~etter when measuring at 21 o than at 30°. Significant correlatipns between JiPRs and colony counts werp
obtained with all experimental conditions. Results indica'e that
microcalorimetric measurements of 10- 1 NB suspensions of
ground meat provide a promising analytical tool for estimation
of the bacteriall~vels in less than 24 h in the range of I 05 to I 0 8
CFU/g.
l617 OKAMOTO, K.; YOSHIMITU, F.; AMEMIYA, J. Bacterio-logical studies on hygie~ic stat~s of the market bovine liver.
Memoirs of the Faculty of Agriculture, Kagoshima University
(1985) 21, 175-182 [En, 14 ref., 4 fig., 7 tab.]
Counts of standard plate count, coliforms, psychrotroph~
and staphylococci of the liver were 6.46, 5.33, 6.34 and 5.75,
respectively. More than 50% of samples contained Staphylococcus aureus and its count was estimated about 4.80~ Salmonella
(Inatum and Clostridium perfringens were also de~~c;:ted. The
results indicated that the liver was microbiologicalJy ~ontami
nated as heavily as raw meat and that the habit of eating raw
liver is und~jrable.
1618 MOLIN, G. Mixed carbon source utilization of meat§poiling Pseudomonas fragi 72 in rel~tion to oxygen (imitation
;J;jld carbon dioxide inhibition. Applied and Envir.qnmental
Microbiology (1985) 49 (6) 1442-1447 [En, 32 ref., 4 fig.]
Swedish Meat Res. Inst., S-~44 00 Kavlinge, Swedep.
Growth of P. fragi wa~ studied on a defined sa!t medium
supplemented with L-aspartate, citrate, freatine. I?-glucose, Lglutamate and L-lactate. Under non-restq~ted atmospheric conditions in batch <;;}!lture, the organism showed a preference in the
utilization of the carbon sources in the order
glucose> lactate>citrate> asparta te-g!Ptama te>creatine> 3
~reatinine. Th~ first 5 sour~s were utilized simultaneously. The
prder of preference was ~hanged in continuous culture to lactate-citrate-glutamate-asfartate>glucosc>creatine>crea·
tinine. Under conditions o pxygen limitation the prefer~nce for
glucose was weakened, but for lactate it was slightly ei!hanced
(batch and continuous culture). Under conditions of C02 inhibition. the preference for glucose was enhanced.

1620 DAWOOD, A. A. Effect of chemical additi•es on stability of raw ~nd cook~d duck p.nd goose blends. !lnna/s of Agricultural Science, Mqshtqhqr (1984) 21 (3) 781-792 [En, ar, 20
ref., 2 fig., 5 tab,] Food Techno!. Dairy Dep., Agric. Call., ElMinia Univ., Egypt.
Duck and goose meats w~re ground and mixed with salt.
sodium tripolyphosphate, sodium nitrite ancJ ~ombina~ions of
these ;!c,ldHives. A reduction in bacterial growth wa~ demonstrate~;~ with both nitrite and salt in raw and cooked sampJes, salt
having the greater effect. The use of salt: nitrite combin.;ition had
the greatest effect in reducing bacterial growth in all treatments
after 7 days of siorage. Cooking increased thiobarbituric acid
(TBA) values while it reduced bacterial growl~. Storage
increasecJ TBA values and bacterial growth eyen in Jhe pres.ence
of additives.
1621 FISCHER, J. R.; FLETCHER, D. L.; COX, N. A.; BAILEY, J.
8. Microbiological properties of hard-cooked eggs in a citric:
acid-bp.sed preservative solution. Journal of Food Protection
(1985) 48 (3) 252-256 [En, 13 ref., 3 tab.] Dep. Poultry Sci.,
Univ. Georgia, Athens, GA 30602, IJSA.
Hard-cooked and peeled eggs were placed in 0.5, 0.75 or
I% ~itric acid solutions (with 0.2% sodigm benzoate) and held
at 4°C for 30 days (experiment!), or in 0,75% acid and held at
4° for 21 days (experiment 2) to allow equilibratipn. Following
equilibration, the so}ptions were sampled for pH and total plate
counts and then inoculated with either 10 or 10 000 cells e~ch of
Salmo~ef/a typhimurium. Yersinia enteroco/itica, Escherichia
coli and Staphylococcus aureus. The eggs were stored for an
additional I 0 days at 4 ° (experiment I) or for I 0 and 24 days at
either 1.2, 7.2 or 12.~ 0 (experiment 2) before sampling for pH,
aerobic plate count, total Entcrobacteriacea,e and each of the
individuaJ inoculated test organisms. No growth was detected in
the solutions following the 30- and 2I·day equilibration periods.
The 0.75% citric acid solution was adequ.ate in reducing the
bacterial pppulation anP retarding growth of the inocplated
organisms. Storage temp. appeared to have little influen~e on
growth of inoculated organisms. Results indicate that the
microbiological quality of hard-cooked eggs stored in citri~ acid
based solutions was more dependent on acid con~n than on
temp. in resisting bacterial growth following potential
recontamination.
I622 C!IASLUS-DANCLA, E.; LAFONT, J.-P. IncH plasmids
in EscheiJch!~ coli strains isolated from broiler chick~n carcasses. Applied and Environmental Microbiology (1985) 49
(4) 10!6-1018 [En, 20 ref.] Inst. Nat. Recherche Agron., ,Sta.
Path. Aviaire Parasitol, 37380 Monnaie, France.
Plasmids conferring !ellurite resistance were transferred at
low temperature (27°C) from Escherichia coli strains isolated
from chicken carcasses at slaughter and after storage. They
were classified as group IncH, by their large molecular weight
and incompatibility with plasmid p!P233. E. coli strains contaminating Phicken meat can be a sour!!~ of IncH plasmids in
the humah food chain.

DAIRY PRODUCTS
1619

BOLTON, F. J.; DAWKINS, H. C.; HUTCHINSON, D. N.

~iQ~ypes and s~rotypes of thermophilic campylobac~ers isolated

from cattle, sheep and pig Qlfal and other red meats. Journal of
Hygiene (1985) 95 (!) 1-6 [En, 27 ref.] Pub!. Hlth Lab., Preston Infirmary, Meadow Street, Preston, Lanes, PRJ 6PS, UK.
730 faecal samp!~ of offal (mainly liver), mince-meat and
sausage meat were collected from abattoirs and reta~l butchers'
shops. Campy/obacter jejuni or C. coli were isolated from 30.6,
I 0.5 and 6% of sheep, cattle and pig offal samples, respectively.
Specimens collected from abattoirs w~re, in general, more often
contaminated than material obtained from retail butchers'
shops. Only 1.4% of minced meats and sau.sage meats contained
campylobacters. Most isolates (89.5%) were C. jejuni biotype I
of serotypes I and 2. This study shows that animal olfa! is
frequently contaminated with C. jejuni of biotypes and serotypes commonly isolated from human beings with
campylobacter enteritis.

See also a/ist. 1456
1623

SAUDI, A. M.; EL-EssAWY, H. A.; MOURSY, A. W.

~acteriological quality of infant milk fOods. Assiut Veterinary

Medical Journal (1984) 12 (23) 137-142 [En, 18 ref.] Dep. of
Hygiene & Food Control, Cairo Univ., Cairo, Egypt.
Bacteriological quality of 50 samples of home-prepared
infant formulas based on milk was examined in Cairo. Total
bacterial counts ranged from 50 to 96 000/ml with mean of
9193/ml. 52% of samples contained coliforms, the count
(MPN/100 ml) ranging from 20 to 490 000 (mean 26 264).
Enteropathogenic Escherichia coli were isolated from 2 samples. Enterobacter and Klebsiella spp. were isolated from 4-24%
of samples, and Proteus spp. from 56% of samples. Staphylococcus aureus was only detected in 3 samples. Results'indicate
that mothers need to be instructed in hygienic measures to be
taken during the preparation of infant formulas and particularly

a
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in the use of high quality ingredients and proper cleaning of
·
feeding bottles.
1624
BATISH, V. K.; CHANDER, H.; RANGANATHAN, B.
Screening of milk and milk products for therm(muclease. Journal of Food Science (1984) 49 (4) 1196·1197, 1199 [En, 2«\ ref.]
Div. of Dairy Microbial., National Dairy Res. Inst., K~rnal,
Haryana 132 001, India.
Out of 208 samples of milk products, 17.8% contained
thermonucleasc (TNase). Staphylococcal TNase (6·49 ~g/100
ml or g) was detected in 30 samples that also contained TNasepositive Staphylococcus aureus and staphylococcal enterotoxins. Enterotoxin A was recorded most frequently. Incidence of
TNase was maximum (30.4%) in raw cows' milk followed by
dried skim milk (25.9%) and kulfi (25.0%). The most frequent
contaminapts in the 7 non-staphylococcal TNase-positive $ampies (6-16 ~g/100 ml or g) were TNasc-positive enteroc.occi.
TNase-positive Bacillus cereus was recovered from a TNasepositive sweetened condensed milk sample. Unidentifiable
TNase producing moulds were detected in 3 TNase-positive
samples.
1625
BLANC, B.; LAUBER, E.; SIEBER, R.
[Binding of
anatoxin to milk proteins.] Fixation de l'aflatoxinc sur les
protCines du lait. Microbiologie - Aliments - Nutrition
(1983) I (2) 163-177 [Fr, en, 36 ref.] Sta. Federale de
Recherches Laitieres, CH-3097 Liebefeld-Berne, Switzerland.
51 milk were incubated with 10 ~g aflatoxin Ml for 90 min
at 37°C and then at 5°C overnight. Cream wa~ separated and
part of this was made into butter; portions of the skim milk were
used to make casein by rennet coagulation, acid precipitation or
ultracentrifugation. On average, 94.8% of aflatoxin was recovered in skim milk and 45-50% of this was recovered in casein,
with concentration factors of 3.6, 2.5 and 4.6 for rennet, acid
and micellar casein, rcsp. Only 2.&% of the aflatoxin was found
in cream and 0.4% was recovered in butter. Of the aflatoxin
associated with casein, 40% was removed by washing once with
40 ml water; only 3% of the original concn. of aflatoxin
rcmain~d associated with casein after 6 vigorous washes. Incubation with pancreatin or pepsin did not affect the amount of
aflatg~in associated with casein. Retention of aflatoxin in contaminated whey after dialysis was 0.15-2.5%. On ultrafiltratior~
of whey, aflatoxin was retained to a slight extent, whereas lactose, a similar-sized molecule, wa~ not.
1626 SCHUDDEBOOM, L. J. Development of legislation concerning mycotoxins in dairy products in the Netherlands.
Microbiologie- Aliments- Nutrition (1983) I (2) 179·185
[En, 17 ref.] Foodstuffs Div., Ministry of Welfare, Health &
Cultural Affairs, PO Box 439-2260, AK Leidschendam,
Netherlands.
Aflatoxin and sterigmatocystin arc considered. In 1981,
aflatoxin Ml was found at 0.015-0.090 ~gfl (mean 0.03 ~gfl) in
84 of 105 samples of raw and heaHreated milk in the Netherlands. In another survey, contents in cheese did not exceed 0.20
~g/kg, equivalent to 0.050 ~gfkg milk. A legal max. limit of
0.050 ~gfl is proposed for aflatoxin M I in milk. Sterigmatocystin, sometimes found on the surface of cheese, is carcinogenic in
mice and rats, and should not be present in food in detectable
amounts (limit of detection is at present 5 ~gfkg cheese).
Improved hygiene in warehouses should prevent or suppres~
mould growth on cheeses.
·
1627 CIRILLI, G. [Estimation of aflatoxin Ml by high performance liquid chromatography.] Dosage de l'aflatoxine M 1 en
chromatographic liquide-haute performance. Microbiologie Aliments - Nutrition (1983) I (2) 199-202 [Fr, en, 6 ref.]
Cent. Richerche Ecobiologiche, Libera Univ. delle Scienze
dell'Uomo 'Marsilio Ficino', via Fossolo 20/2,40138 Bologna,
Italy.
Aflatoxin Ml is extracted from liquid or dried milk, cheese
or butter with acetone/water (20:80, v/v). After filtration, the
extract is concentrated by evaporation, defatted using isooctane, taken up in chloroform and evaporated to dryness. Th~
dry extract is dissolved in chloroform and analysed by TLC or
HPLC. For HPLC, methanolfacetonitrilefwater (16:14:70) is
the eluant and excitation and emission wavelengths are 358 and
415 nm, resp. The lower limit of detection is approx. 0.1 ng. No
figures are given for the accuracy of the method.

1628 COOKE, B. C.; EDWARDS, S. M.; GLEESON, T. W.;
THOMSON, A. A comparison of the IMViCE series with conventional methods for the confirmation of Escherichia coli iq
dairy products. Australian Journal of Dairy Technology
(1984) 39 (2) 83-84 [En] Dairy Djv., Ministry of Agric. &
Fisheries, Wallaceville, New Zealand.
158 presumptive Escherichia coli were isolated from 38
dried milks, 34 protein products, 48 butter and 35 cheese samples during routine e~<,\mination of about 7000 milk products.
Ill and 106 isolates resp. were confirmed a~ E. coli by the
IMVi~E method (indole, methyl red, Voges Proskauer, ci~rate
and Ejjkman tests) and by a 24-h conventional system [Edwards
& Ewing (1972), Identification of Enterobacteriaceae, 3rd Edition]. When classified according to the IMViCE profile, the
number of isolates confirmed by IMViCE and conventional
methods resp. was: typical E. coli, 83 and 83; atypical Eijkmannegative, 20 and 19; atypical, indole-negative, 3 and 3; atypical,
indole- and Eijkman-negative, 5 and I. Since Eijkman-negative
E. coli constituted the major portion of atypical biotypes, it is
suggested that the Eijkman test be omitted when screening for
E. coli by the IMViCE method,
1629
BATJSH, V. K.; CHANDER, H.; RANGANATHAN, B.
Incidence of enterococcal thermpnuclease in milk and milk products. Journal of Food Science (1984) 49 (6) 1610-1611, 1615
[En, 22 ref.] Dairy Microbial. Div., National Dairy Res. lnst.,
Karnal, Haryana 132 001, India.
Enterococci were isolated from samples of raw and pasteurized milk, cheese, butter, kulfi (a frozen product similar to
ice cream but made from milk concentrated in an open
container), kulfi mix, ice cream, sweetened condensed milk,
dried skim milk and infant foods. Of the 728 enterococci isolated from 408 samples, 216 produced DNAase and 3i -of these
produced thermonuclease (TNase). Highest incidence of
TNasc-positive enterococci occurred in dried skim milk, infant
food and swcetcm;d condensed milk. Staphylococcal TNase was
detected in 30 samples (including 7 of dried skim milk, 6 of
cows' raw milk and 4 of Cheddar cheese); these samples also
contained staphylococcal ent~rotoxins. Enterococc;al TNase
activity was found in 7 samples (2 of kulfi and 1 ea.:;:h of raw
milk, sweet cheese, Cheddar cheese, icc cream and sweetened
cgndensed milk}. These results indicate that TNas~ activity
from enterococci can give false-positive results when TNase
activity is used to screen foods for the pres~nce of staphylococcal
enterotoxin.
1630 SUZUKI, A.; KAWANISHI, T.; TAKAYAMA, S.; HARUTA,
M.; SHIMIZU, Y.; 0GIWARA, H.; JINBO, K. [Bacil/us cereus
co~tamination of dried skim milk. (Food hygiene sigq!ft~ance of
Bacillus cereus contamination of milk and milk product~).] Journal of the Food Hygienic Society of .fapan (1984) 25 (2) 106111 [Ja, en, 19 ref.] National Ins!. of Hygienic Sci., 1-18-1,
Kamiyoga, Setagaya.ku, Tokyo, Japan.
Distribution of Bacillus cereus in 302 samples of dried
skiq1 milk was examined. Total bacterial counts w~re <300/g
in 91% of samples. B. cereus was isolated from 10.3% of sam..
pies, ~aunts bemg generally <300/g. Among B. cereus isolates,
63% hydrolysed starch. 30 and 28% of B. cereus isolates were
identified as biotypcs 2 and 4, resp., while Piotype 6 accounted
for 24%. The dominant Bacillus spp. i!olated from dried skim
milk was /J. licheniformis (40.5%), followed by B. pumilus
(17.3%), B. rnegateriurn (11.1 %), B. subtilis (10.0%), B. coagu/ans (9.5%) and B. cereus (8.2%).
1631
BATISH, V. K.; RANGANATHAN, B.
Occurrence Qf
enterococci in milk and milk products. lf. ldentificatioq and
characterization of prevalent types. N!!w Zealand Journal of
Dairy Science and Technology (1984) l9 (3) 189-196 [En, 33
ref.] Dairy Microbial. Div., National Dairy Res. Inst., Karqal,
Haryana 132001, India.
Biochemical and physiological chara,cteristics were used to
classify 735 of 810 enterococci recovered from milk products
and other sources. The isolates were classified as Streptococcus
faecalis subsp. faecalis (277), S. faecalis subsp. zymo!Jenes
(151), S. faecafis subsp. liquefaciens (123), S. jaecium {151)
and S. durans (33). S.faecalis subsp.faecalis was the prepominant type (33.8%) in milk and milk products and was hig~est in
butter, kulfi and kulfi mix. The incidence of S.faecium and S.
faeca/is subsp. ~ymogenes was highest in dried milk and in
sweetened condensed milk. 13 of 32 thermonuclease-po~itivc
strains were found to be toxigenic. The occurrence of toxigenic
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enterococci in milk and milk products poses a public health
hazard.
Milk

See also absts. 1479. 1492
1632
O'CONNOR, F.
Rapid test methods for assessing
microbiological quality of milk. Australian Journal of Dairy
Technology (1984) 39 (2) 61-65 [En, 15 ref.] Moorepark Res.
Cent., Fcrmoy, Co. Cork, Irish Republic.
Rapid methods used for estimating the microbial quality of
milk (as an alternative to the plate count method) are categorized into 3 groups, and examples of methods in each category
are discussed as follows: (i) automation of existing plate counting methods, e.g. plate loop, spiral plating and dilution plating
methods, and electronic colony counters; (ii) growth of bacteria
detected by instrumentation, e.g. radiometric procedures and
impedance measurement; (iii) separation of bacteria followed
by direct counting, e.g. Bactoscan method and direct
epifluorescent filter technique, or separation followed by measurement of some cell constituent, e.g. ATP.
1633
JOSHI, V. K.; GHODEKER, D. R.; SHARMA, U. P.
Determination of proteose-peptone content and bacteriological
quality of stored pasteurised milk. Indian Journal of Dairy
Science (1983) 36 (3) 327-328 [En, 2 ref.] National Dairy Res.
Inst., Kamal 132 001, India.
Samples of pasteurized milk were analysed for proteosepeptone content and bacteriological quality before and after
storage at different temp. There was no increase in proteosepeptone content and only a slight increase in counts of coliforms
and enterococci in milk stored for 7 days at 8-10°C. After
storage for 42 hat 22°C or for 18 hat 37°C, there were marked
increases in proteose-peptone content and in counts of total
bacteria, coliforms and enterococci due to post-pasteurization
contamination.
1634
YADAVA, R.; CHOUDHARY, S. P.; NARAYAN, K. G.
Bacteriological quality of market milk at Ranchi. Indian Jour-

nal of Comparative Microbiology, Immunology and Infectious
Diseases (1983) 4 (4) 215-219 [En, 13 ref.] Dep. of Vet. Public
Health and Epidemiology, Ranchi Vet. Coli., Ranchi-834 007,
India.
A total of 105 milk samples were collected from (i) the
Dairy Unit, Ranchi Veterinary College, (ii) local vendors and
(iii) the town pasteurized milk supply; 52 of these were obtained
during the monsoon season and 53 during the winter. Total
bacterial counts (standard plate count/ml milk X 105) of (i)(iii) samples, resp., averaged 4.08, 74.20 and 1735.83 during the
monsoon season, and 0.56, 12.08 and 1881.50 during the winter.
Coliform and faecal streptococcal counts showed similar trends.
Effect of milk source was significant for all 3 quality measures
(P < 0.01); effect of season was only significant for the faecal
streptococcal count (P < 0.01). Methylene blue reduction
(MBR) time was highest in (i) followed by (ii) and then (iii);
differences between all3 sources were significant at P < 0.01. It
is concluded that both bacterial counts and the MBR test are
reliable measures of milk bacteriological quality.
FIRSTENBERG-EDEN, R.; SISE, M. L. VAN; ZINDULIS, J.;
lmpcdimetric estimation of coliforms in dairy prod-ucts. Journal of Food Science (1984) 49 (6) 1449-1452 [En, 17
ref.] Bactomatic, Med. Tech. Corp., PO Box 3103, Princeton,
- ~
New Jersey 08540, USA.
An impedance method was developed for the estimation of
coliforms in raw and pasteurized milk, heavy cream and icc
cream mix. Impedance detection times (IDTs) in CM, a
medium developed for the impedimctric detection of coliforms,
were compared with confirmed Violet Red Bile Agar (CVRBA)
plate counts. Correlations of 0.91-0.95 between the 2 methods
were obtained for the 4 milk products. The line equations of
these relationships were similar for all products. An IDT shorter
than 9 h was indicative of coliform at > 10/ml, while an IDT
longer than 12 h was indicative of <10/ml. The impedimetric
estimation of coliforms provided the same information as
CVRBA counts in milk products, offering savings in time and
labour.
1635

KAHN, P.

International Biodeterioration 1985 Vol. 21 No. 4
1636 DOMMEIT, T. W.; PEGG, T. C.; GILES, J. E. Effects of
initial sample temperature, pre-incubation time, product volume
and container on a modified methylene blue keeping quality test.
Milchwissenschaft (1984) 39 (12) 718-721 [En, de, 3 ref.] Otto
Madsen Dairy Res. Lab., Dep. of Primary Industries, Hamilton,
Queensland, Australia.
Pasteurized samples of whole milk, homogenized milk,
skim milk and low-fat milk (obtained in Queensland, Australia)
were packaged in 300, 600 or 1000 ml quantities in glass bottles,
paperboard cartons or plastic sachets and held at 2 or 4°C
before being tested by the modified methylene blue reduction
test suitable for sub-tropical climates (i.e. pre-incubation of
samples at 20°C for 21-24 h, followed by a methylene blue test
with an advisory standard of > 2 h). When placed in a 20°C
incubator, all samples took ~5 h to reach 20°C. Samples stored
in glass bottles had lower methylene blue reduction times (i.e.
poorer keeping quality) than samples stored in paper cartons or
plastic sachets. When the pre-incubation period at 20°C was
mcreased from 18.5 to 22.5 h, there was a mean decrease of
approx. 1 h in methylene blue reduction time; the decrease
varied according to container type, container vol. and initial
temp. It is concluded that when the modified methylene blue
reduction test is used, samples should be rapidly pre-warmed
before incubation, and the incubation period should be standardized at 21 h. Milk samples initially at zoe will reach 20°C
within 20 min in a water bath at 30°C with a water/milk val.
ratio of 10: I. The methylene blue reduction time corresponding
to a keeping quality failure may also need to be re-evaluated.
1637 RAPP, M. [Detection of low clostridial counts in milk
using freeze-dried media.] Erfassung gcringster Clostridienquoten aus Milch mit Lyophilisaten. Deutsche MolkereiZeitung (1984) 105 (6) 170-172, 174 [De, 17 ref.] Staatliche
Milchwirtschaftliche Lehr- & Forschungsanstalt, Dr. Oskar
Farny Inst., Wangen im Allgau, German Federal Republic.
Procedures analogous to those described for detection of
Enterobacteriaceae [see DSA 46, 1313] were developed for
detection of small numbers of Clostridia spp. in milk using
freeze-dried Reinforced Clostridial agar. Analyses of milk from
silage-fed cows and milk inoculated with different mixtures of
Clostridia spp. showed that the new procedure was much more
sensitive and rapid than the customary tests on ReinforcedClostridial agar.
1638
KOUOMEGNE, R.; BRACQUART, P.; LINDEN, G.
[A
method for making milk transparent for measuring bacterial
counts.] Application d'un rCactif de transparisation du lait au
denombrement de bacteries. Lait (1984) 64 (643/644) 418-435
[Fr, en, II ref.] Lab. de Biochimic Appliquee, Univ. de Nancy I,
BP 239, 54506 Vandoeuvre-Us-Nancy Cedex, France.
Numbers of microorganisms in milk cannot be estimated
by direct optical methods because of the colloidal nature of
milk. In the method described, milk is made transparent by
mixing
with
an
equal
amount
of
n-butylaminefcyclohcxanoneftriton X-100 (2:1:1) at pH 11.3 and
37°C; optical density was measured with a Behring laser nephelometer at 632.8 nm or with a Perkin-Elmer absorption spectrophotometer at 602-650 nm. Voltage and optical density values
were obtained for suspensions of known amounts of cells of
Streptococcus thermophilus and Escherichia coli in buffer and
'transparent' milk. Results indicate that the laser nephelometric
method can ~ive a rapid measurement of microbial counts (in
the range 10 -108 c.f.u.fml) in milk and milk products, but since
the amount of dispersed light is proportional to the size of the
particles in suspension, it will vary from one type of microorganism to another. Results calculated on dry wt. of microbial cells
were found to be more reliable.
1639
LOCK, H.; McDONALD, J. J.; LATEGAN, B.
Rapid
enumeration of psychrotrophs in milk. South African Journal
of Dairy Technology (1984) 16 (3) 125-127 [En, af, 7 ref.]
Animal & Dairy Sci. Res. Inst., 1675 Irene, South Africa.
The rapid psychrotrophic count test (21 °C/25 h) was compared with the standard psychrotrophic count test (7°C/240 h).
The rapid method gives an estimation of the psychrotrophic
count (r ; 0.89; 85 samples) which can, however, be significantly higher than the standard psychrotrophic count (especially when the psychrotrophic bacteria only form a part of the
total flora). After psychrotrophs have been counted, the
21 °Cf25 h plates can be used for the determination of total
bacterial count after an additional incubation at 30°C for 23 h.

325
No significant difference between log total count and log standard plate count was found.
1640 TOLLE, A. [Raw milk- health risks to the consumer.]
Rohmilch- Gesundheitliche Risiken des Verzehrs. MolkereiZeitung Welt der Milch (1984) 38 (31) 961-965 [De, 88 ref.]
Inst. ftir Hygiene der Bundesanstalt fiir Milchforschung, Kiel,
German Federal Republic.
The subject is reviewed under the major headings of microorganisms transmitted via raw milk and causing general infections (Coxiella burnetii, Streptococcus aga/actiae and

Staphylococcus aureus) and those causing enteritis (Salmonella spp .• Yersinia enterocolitica, enteropathogenic Escherichia coli and Campylobacter jejuni). Other pathogenic
organisms, which may contaminate milk and multiply in it,
include Listeria monocytogenes and viruses.
1641 STONE, D. L.; FRYER, T. F. Disruption of bacterial
clumps in refrigerated raw milk using an ultrasonic cleaning unit.
New Zealand Journal of Dairy Science and Technology (1984)
19 (3) 221-228 [En, 9 ref.] New Zealand Dairy Res. Inst.,
Palmcrston North, New Zealand.
The potential of a commercially available ultrasonic cleaning bath (Unisonics Pty Ltd., Brookvale, Australia) to disrupt
bacterial clumps in refrigerated raw milk was investigated. Sonication of 7 samples of raw milk resulted in significantly
increased plate counts compared with untreated controls (P <
0.05). Increases of 1.2 to 5.0 times were found with milk containing 104-106 organismsfml determined by traditional plate
counts, with max. increases usually found in milks held for 48 h
at 6-7°C. Exposure to sonication for 5-20 min gave similar
increases in counts, whereas 30 min treatment gave lower plate
counts than the controls. Sonication for 5 min gave samples that
contained predominantly single cells. The plate counts obtained
after ultrasonic treatment and conventional blending of raw
milk samples were similar. An important advantage of sonication, however, is that large numbers of samples can be processed
simultaneously. It is concluded that the ultrasonic cleaner is a
useful practical tool, particularly in research and industrial situations where more accurate enumeration of organisms that tend
to form clumps js required.
1642 CZERWIECKI, L.
[Determination of aflatoxin M 1 in
milk.] Badanie mleka na obecnoSc aflatoksyny M 1• Roczniki
Panstwowego Zakfadu Higieny (1983) 34 (3) 277-280 [PI, en,
ru, 13 ref., I fig.] lnst. Food Res., Warsaw, Poland.
Using thin-layer chromatography 95 samples of fresh milk
and !55 samples of powdered milk were examined. The samples
came from 21 provinces of the country and about half the samples were obtained in the winter. No traces of aflatoxin M 1 were
found.
1643 STEINER, W.; BATTAGLIA, R. [An efficient method for
the determination of aflatoxin M 1 in milk and milk powder in the
lower ppt region.] Eine rationelle Methode zur Bestimmung von
Aflatoxin M 1 in Milch und Milchpulver im unteren ppt-Bereich.

Mitteilungen aus dem Gebiete der Lebensmitteluntersuchung
und Hygiene (1983) 74 (2) 140-146 [De, en, fr, II ref., 3 fig., I

tab.] Kant. Laboratorium ZUrich, Postfach, CH-8030 ZUrich,
Switzerland.
A technique is described in which milk or reconstituted
milk is passed through a Sep-Pak C 18 cartridge and the eluted
toxin is subjected to thin layer chromatography. Densitometric
quantitation is carried out before and after derivatisation with
trifluoracetic acid. Milk and milk powder were spiked with lO
and 50 ng/kg aflatoxin M 1• Using the technique described,
recoveries(% of addition) obtained were (free toxin, derivative)
: 102± 15, !10±7 (n=S, 10 p.p.t., milk); 94±29, 70± 19(n=5,
10 p.p.t, milk powder); 75 ± 14, 62± 12 (n=S, 50 p.p.t., milk);
84±4; 85±3 (n=4, 50 p.p.t., milk powder). The detection limit
is 3-5 p.p.t.
Cheese

See also abst. I 486
1644

JARVIS, B.

Mould and mycotoxins in mouldy cheeses.

Microbiologie- Aliments- Nutrition (1983) 1 (2) 187-191
[En, 14 ref.] Leatherhead Food RA, Randal!s Road, Leatherhead KT22 7RY, UK.

Penicillium spp. were the main moulds isolated from
spoiled foods (53 of 63 isolates from cheeses and 147 of 267
isolates from other foods); other isolates included Aspergillus,
Clasdosporium, Mucor and Rhizopus spp. Of 19 spoiled
cheeses, 3 contained ochratoxin A at up to 7 p.gfkg and IS
contained citrinin at up to 50 p.gfkg. After inoculation of
cheeses with P. aurantiogriseum and P. viridicatum, ochratoxin
A was found at the surface of 9 and the core of 10 out of 10
samples (concn. 20-280 p.gfkg) and citrinin was found at the
surface of I and the core of 3 samples (at 100-250 p.gfkg),
demonstrating migration of toxins to the core of cheeses.
1645 TEUBER, M.; ENGEL, G. Low risk of mycotoxin production in cheese. Microbiologie - Aliments - Nutrition
(1983) I (2) 193-197 [En, 13 ref.] lnst. filr Mikrobiol.,
Bundesanstalt filr Milchforschung, D-2300 Kiel I, German
Federal Republic.
Quantitative TLC did not detect any of 16 indentifiable
mycotoxins in cultures of Penicillium camemberti and P. caseicolum grown under optimum conditions for toxin production.
All 62 strains of P. camemberti- and P. caseicolum in the
authors' laboratory produced cyclopiazonic acid, but the concn.
of this compound in the rind of Camembert cheese did not
exceed 0.3 p.p.m. A few strains of P. roqueforti produced
roquefortine in pure culture, but very little roquefortine was
detected in cheese. No PR-toxin could be detected and isolated
from cheese. Of 62 P. roqueforti strains investigated, 7, all from
1 cheese variety of 1 manufacturer, produced mycophenolic
acid, max. concn. in cheese being 15 mgfkg; however, this was
not felt to be a serious health risk. When citreoviridin is produced by fungal contamination of cheese, it can be recognized
by its yellow colour. Aflatoxin Ml concn. in cheese are mainly
much lower than suggested legal maxima.
1646 PAPADAKES, N.; STATHOPOULOS, G. A.; TSOUMPARES, P.
[Detection and determination of aflatoxin Ml in milk products.]
Hemika Hronika (1983) 48 (I) 45-47 [Gr, en, 10 ref.] Aristotelian Univ. of Thessaloniki, Thessaloniki, Greece.
Detection and determination of aflatoxin Ml in milk products by TLC and fluorodensitometry is described. Aflatoxin Ml
was found in 12 of70samples ofFeta cheese. at concn. of3.7-5.9
p.gjkg.
1647 SHEHATA, A. E.; MAGDOUB, M. N. 1.; FAYED, E. 0.;
HoFI, A. A. Effect of salt and capsicum tincture on the properties of pickled Dnmiati cheese. Egyptian Journal of Dairy
Science (1984) 12 (I) 47-54 [En, ar, 13 ref.] Food Sci. Dep.,
Ain Shams Univ., Shoubra El-Khaima, Cairo, Egypt.
Domiati cheese was made by the conventional method from
buffaloes' milk (4% fat) with 5, 7 or 9% added NaCI and 0, 0.1,
0.2, 0.3, 0.4 or 0.5% capsicum tincture (CT). Bacteriological
examination of the cheese after ripening for up to 12 wk showed
that total and lactic acid bacterial counts of all samples
increased during the 1st 4 wk of ripening then decreased
sharply; these counts also tended to increase with CT concn. up
to 0.3% and to decrease with increasing NaCl concn. Coliform
counts decreased markedly with increasing NaCI concn. and
with increasing CT concn.; no coliforms were detected after 4
wk in cheese made with ;;o0.2% CT + 5% NaCI or with ;;oO.l%
CT + ;;o7% NaCI and after 12 wk with 0% CT + 7% NaCI.
Counts of aerobic sporeformers decreased with increasing NaCl
and CT. Organoleptic quality increased with CT addition up to
0.3%, and it is concluded that Domiati cheese quality can be
improved by using raw milk with 7% NaCl + 0.1 or 0.3% CT.
1648 MOUSSA, A.M.; ZEIN, G. N.; NOFEL, A.; GOMAA, E. A.
Studies on Kariesh cheese in the local markets of Monoufia. II.
Bacteriological properties. Egyptian Journal of Dairy Science
(1984) 12 (I) 117-121 [En, ar, 8 ref.] Food Sci. Dep., Monoufia
Univ., Monoufia, Egypt.
60 samples of Kareish cheese, collected at monthly intervals for 1 yr from 5 Monoufia Governorate centres, had the
following mean bacterial counts: total count, 33 millionfg; lactic acid bacteria, 27 mil!ionfg; lipolytic bacteria, 250 000/g;
coliforms, 27 millionjg; and proteolytic bacteria, 700/g. Counts
of all groups of bacteria were highest in summer and lowest in
winter. The % distribution of coliforms in samples from the
different centres ranged from 38.1 to 61.1% Escherichia coli
(25.7 to 47.8% type I), from 16.9 to 30.1% intermediate types,
and from 20.3 to 37.2% Aerobacter spp.
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1649
ALEKSIEVA, V.; DUPARINOVA, M.; KOSTOVA, N.;
MLADENOVA, I. [Blowing of processed cheese due to Candida
uti/is.] Veterinarna Sbirka (1984) 82 (10) 31-33 [Bg] DSO
"Mlechna Promishlenost", Sofia, Bulgaria.
Organisms isolated from processed cheese which showed
blowing 5 days after production were identified as Candida
uti/is. Cheeses contaminated experimentally with this yeast at
levels of25 000/g had counts of790 000 and 260 000/g after 18
days at 18-22 and 4-6°C rcsp., and after 30 days the boxes
containing them were bulging out because of severe blowing,
and flavour changes made them unfit for consumption.
1650
SHILER, G. G.; MATVEEVA, E. K.; POKLAD, N. G.
[Search for new chemical inhibitors of mould development on
cheeses.] In Sbornik nauchnykh trudov. Tekhnologiya i
tekhnika syrodeliya {edited by Shiler. G. G.f. Moscow, USSR;
Legkaya i Pishchevaya Promyshlennosti' (1982) 42-45 [Ru, 4
ref.] Vses. Nauchno-issled. Inst. Maslodel'nol i Syrodel'nol Promyshlcnnosti Nauchno-proizvodstvennogo Ob"edineniya
'Uglich', Uglich, USSR.
34 different compounds were tested for inhibition of mould
growth on cheese surfaces. Preparation IM-1 (no details given)
was considered the best for the purpose. It could be incorporated
at «;5% into film-formihg coatings of the Novallen type, being
particularly suitable for hydrophobic 'Elast' and 'VIM' covermgs: it did not migrate into cheese from the Novallen coating.
IM-1 could not be used with wax coatings as it began to decompose at > 120%.
1651 SCHOCH, U.; LOTHY, J.; SCHLATTER, C. [Mycotoxins
in mould-ripened cheese.] Mykotoxine in schimmelgereiften
Kiisen. Mitteilungen aus dem Gebiete der Lebensmitteluntersuchung und Hygiene (1983) 74 (I) 50-59 [De, en, fr, II ref., I
fig., 7 tab.] lost. Toxicol., ETH, CH-8603 Schwerzenbach,
Switzerland.
All of 6 Penicillium roquefortii isolates from cheese produced the mycotoxin roquefortine. No other P. roquefortii toxins (PR-toxin, botryodiplodin, mycophenolic acid, penicillic
acid, patulin) were detected. Roquefortine was detected in all of
13 commercial cheese samples tested (max. concn 2.3 mgfkg).
The mutagenicity of roquefortine was tested using the Ames
test; the result was negative. Cyclopiazonic acid was produced
by all of 13 P. camembertii isolates from cheese tested. Only 3 of
14 cheese samples contained cyclopiazonic acid (max. concn 0.4
mgfkg).

ANIMAL PROTEIN
Adhesives

See also abst. 1816

PLANT FIBRES
See also absts. 1497, 1654. 1715
Lignin
1652 KIRK, T. K. What have studies of model compounds
revealed abotit the fungal degradation of lignin? In International
symposium on wood and pulping chemistry, Tsukuba Science
City. Japan, May 23-27.1982. Tokyo, Japan; Japanese Technical Association of the Pulp and Paper Industry (1983) 7-12 [En,
52 ref.] FPL, USDA For. Serv., Madison, WI 53705, USA.
A review is given of the use of 4 types of
dimeric model compounds to study the degradation of lignin by
white-rot fungi. Results compared well with those obtained
using lignin itself.
1653

LIWICKI, R.; PATERSON, A.; MACDONALD, M. J.;
P.
Phenotypic classes of phenoloxidase-negathe
mutants of the lignin-degrading fungus Phanerochaete
chrysosporium. Journal of Bacteriology (1985) 162 (2) 641644 [En, 21 ref., 3 fig.] Dep. Biochem., Univ. Manchester lost.
Sci. Techno!., Manchester M60 !QD, United Kingdom.
BRODA,

International Biodeterioration 1985 Vol. 21 No. 4
The mutant strs. were isolated from a medium containing
o-anisidine after gamma irradiation of wild-type spores and fell
into 4 classes, divided by the manner in which they mineralized
14
C-Iignin wheat lignocellulose. The mutants were not necessarily defective in other functions associated with idiophasic activities (intracellular cyclic AMP levels, sporulation, extracellular
glucan production, vera try! alcohol synthesis). It was concluded
that phenoloxidase activity as detected by the o-anisidine plate
test is not necessary for lignin degradation. In addition, mutations resulting in the loss of lignin-degrading ability were not
necessarily pleiotropic with other idiophasic functions.

TIMBER
See also abst. 1442
1654 KUBEL, H. New organic wood preservatives and wood
preservation - a development study. Developtnent Study,
National Timber Research Institute, CSIR, South Africa
(1984) No. 0/Hout 52, ii + 35 pp. ISBN 0-7988-2992-3 [En,
af, 121 ref. PRJ Nat. Timber Res. lost., CSIR, Pretoria, South
Africa.
A literature survey of: the chemistry and biochemistry of
decay, with reference to cellulose degradation, white rot decay,
mechanism of brown rot decay, and biodegradation of lignin;
methods of wood preservation, including organic fungicides,
organic insecticides and natural decay resistance and the chemistry of wood extractives; and chemical modification of wood.
1655
TEWARI, M. C.; JAIN, J. C.; SRINIVASAN, v. V.;
SANTHAKUMARAN, L. N.; CHERIYAN, P. V.; RAO, K. S.;
KRISHNAN, R. V.; PILLAI, s. R. M.; CHERIAN, c. J.; DEVI, D. L.;
KUPPUSAMY, V. Biodeterioration of timber and its prevention
in Indian coastal waters- second progress report (1971-81) of
the Wood Preservation Centres (Marine), Forest Research Institute and Colleges, Debra Dun. Journal of the Timber Development Association of India (1984) 30 (1/2) xx +56 pp. [En, 5
pp. ref., 8 pl.] For. Res. Lab., Bangalore-560 003, India.
The progress report is in 3 chapters- Marine wood borers,
foulers and fungi; Natural durability of Indian timbers and their
durability after preservative treatment; and Economic considerations. There is also a collection of abstracts of 70 papers of
relevance to the project written since 1971.
1656
MATSUOKA, S.; INOUE, M.; SHOJI, Y.; SUZUKI, K.;
YAMAMOTO, K. [Stake test at Asakawa Experiment Forest. 7.
Inspection data and service life of Japanese and tropical woods in
the field.] Bulletin, Forestry and Forest Products Research
Institute. Japan (1984) No. 329, 73-106 [Ja, en, 8 ref. Tables
and figures have En captions] Wood Uti!. Div., For. & For.
Prod. Res. lost., PO Box 16, Tsukuba Norin Kenkyu Danchinai, lbaraki 305, Japan.
A total of 122 species is listed by common and scientific
name. For each species the av. grade of damage (from 0, sound
to 5, destroyed) is given for each of 3 positions on the stakes for
each of the 12 years of service. The service life of the species was
determined as the time when the av. damage rating reached 2.5.
Very durable Japanese timbers (service life of about 11 yr) were
Torrea nucifera and Sciadopilys verticillata. Very durable
tropical timbers (service life of over 16 yr) were Hopea sp.,
Shorea sp. and Vatica sp.
1657 GAMBETTA, A.; ORLANDI, E. (Natural resistance to
fungi, insects and marine borers of 100 native and imported
timbers.] Durabilita naturale di 100 legni indigeni e di importazionc a funghi, insetti e organismi marini. Contributi ScientifictrPratici per una Migliore Conoscenza ed Utilizzazione del
Legno. Istituto per Ia Ricerca sui Legno. Italy ( 1982) No. 30,
45-71 [It, en, fr, 23 ref., 7 pl.]
Permeabilities to preservatives are also given.
1658 WANG, S. Y. [Studies on the properties of wood deterioration (III) The weathering resistance and decay resistance
behaviours of wood imported from South-Eastern Asia.] {Technical] Bulletin, Experimental Forest, National Taiwan University (1980) No. 125, 91-132 [Ch, en, 12 ref. En captions] Dep.
For., National Taiwan Univ., Taiwan.
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1659 MADEN, M.; KING, B.; GULATI, N.; KAUR, K. Total
nitrogen balances in some preserved and unpresened Indian
woods. In Symposium proceedings: Improvement offorest biomass [edited by Khosla, P.K.f. Solan, India; Indian Society of
Tree Scientists, H.P. Agricultural University ( 1982) 429-434
[En, 14 ref.] Cent. Rural Devel. & Appropriate Techno!.,
Indian Inst. Techno!., Hauz Khas, New Delhi 110 016, India.
Samples of preservative-treated and untreated decayed

wood about 70 yr old that had been in contact with soil were
analysed for total nitrogen content in relation to extent of decay
and treatment. Seven species were examined: Eucalyptus
hybrid [E. tereticornis] (CCA treated); Shorea robusta and
Casuarina equisetifolia (creosote fuel oil treated); Mangifera
indica (treated with CCA, creosote fuel oil or Cu resuiote['l']);
and Tectona grandis (untreated). Controls consisted of fresh
materials and nitrogen contents in these were low (0.06-0.16%)
compared with the 70·yr-old samples (0.53-1.17%) which were
all decayed. Nitrogen contents were highest in untreated T.
grandis ( 1.17%) and in treated Eucalyptus ( 1.13%) and ranged
from 0.53 to 0.69% in the other treated species. The greatest
nitrogen contents were found in samples with greater soft-rot
depths. The relations between nitrogen contents of wood in soil
contact and fungal colonization and decay are discussed.
1660 EsLYN, W. E.; MOORE, W. G. Bacteria and accompanying deterioration in river pilings. Material und Organismen
(1984) 19 (4) 263-282 [En, de, fr, es, 15 ref., 14 fig., 3 tab.]
Forest Products Lab., Madison, WI, USA.
Pseudomonas fluorescens, Bacillus pumilus and I or more
spp. Of Clostridium were most frequently isolated from red pine,
white pine and tamarack pilings that had been submerged in the
Milwaukee River for 85 years. The exteriors of the piles were
softened and discoloured to a maximum depth of 3 em. The
damage was viewed under the light microscope and by SEM.
Based on chemical analyses, degradation was greatest in the
white pine and least in the tamarack. Glucose and mannnose
were preferentially degraded in the pines whereas glucose,
galactose, arabinose and mannose were more depleted than
xylose in the tamarack samples.
1661 SUHIRMAN; EATON, R. A. Tbe natural durability of
selected Indonesian timbers exposed in terrestrial and marine
emironments and under laboratory conditions. Material und
Organismen (1984) 19 (4) 291-313 [En, de, fr, es, 37 ref., 3 fig.,
7 tab.] Dep. Bioi. Sci., Portsmouth Polytechnic, PO! 2DY,
United Kingdom.
Wood of 5 Indonesian timber spp. ranked in natural durability from I to V was exposed in ground contact and the sea for
3, 9 and IS months. All 5 spp. were susceptible to degradation
by marine borers but resistance to fungal decay and the termites
varied. No variation in natural durability was noted in the samples taken from 2 different heights in the tree, but natural
durability variation between trees within species was highly
significant.
Terrestrial fungal attack

See also absts. 1703, 1712-1714, 1721, 1726, 1764, /849
1662 0KORO,S. P. A.; GERTJEJANSEN, R. 0.; FRENCH, D. W.
Influence of natural durability, laboratory weathering, resin con·
tent, and ammoniacal copper arsenate treatment on the decay
resistance of African hardwood particleboards. Forest Products
Journal (1984) 34 (9) 41-48 [En, 22 ref.] Dcp. For. Prod., Fac.
Agric., Univ. Sokoto, Nigeria.
Particleboards made from ring-flaked Ghanaian hardwood
chip mixtures, and treated with varying concentrations of
ammoniacal copper arsenate (ACA) were tested for resistance
to Coriolus versicolor and Gloeophyllum trabeum, in standard
ASTM soil-block tests. Vacuum-pressure-soaking and accelerated aging reduced initial IB of all panels and significantly
increased IB losses during the soil-block test, particularly of the
untreated panels and panels treated with ACA at 0.2 lb/ft3;
these treatments also resulted in increased wt. losses due to
decay. G. trabeum was more tolerant of ACA than C. versicolor. Treatment with ACA reduced initial IB, but also reduced
the losses in wt. and IB of weathered boards that resulted from
the presence of decay fungi. A higher PF resin content resulted
in higher initial IB and higher IB after weathering and the soilblock test. The most decay-resistant species had the highest

densities, and panels containing these species had lower IB, both
before and after the soil-block test because of the low compaction ratios.
1663
WILKES, J.;.HEATHER, W. A.
Influence of wood
extracth·es on fungi invading the stems of Eucalyptus
microcorys. Holzforschung (1983) 37 (4) 163·166 [En, de, 35
ref. BLL] Dep. For., Australian Nat. Univ., PO Box 4, Canberra, ACT, Australia.
Changes in the concn. of methanol-soluble and hot watersoluble extractives and total phenols during discoloration and
decay in stems of tallow wood (Eucalyptus microcorys) were
examined, and bioassays were employed to relate such changes
to a succession of microbial invasion of heartwood. Amounts of
all three categories of extractives decreased significantly during
discoloration and decay, suggesting that tallow wood heartwood
tissues do not respond positively to microbial invasion. Two
microfungi, Phialophora parasitica (a pioneer invader) and a
Paeci/omyces sp. (a secondary invader) demonstrated a pronounced tolerance of the naturally occurring heartwood extractives, and an ability to utilize these as an energy source in vitro
and to ·rot' and predispose wood blocks to greater decay by a
Polyporus sp., a secondary invader, The latter organism was
relatively intolerant of such extractives and lacked significant
ability to utilize them. These results suggest that the microbial
succession may be mediated by naturally occurring wood
extractives, with microfungi (in the early stages of tissue deterioration) altering extractives to the advantage of the Polyporus
sp. which causes extensive wood decay.
1664 SCHEFFER, T. C.; GOODELL, B. S.; LOMBARD, F. F.
Fungi and decay in western redcedar. Wood and Fiber Science
(1984) 16 (4) 543-548 [En, 7 ref., 2 pl.] Dcp. For. Prod., Sch.
For., Oregon State Univ., Corvallis, OR 97331, USA.
Three decay fungi were isolated from the heartwood of
western redcedar (Thuja plicata) poles removed from service in
Oregon: Aleurodiscus lividocoeruleus, Poria rivulosa and Coria/us versicolor. Six fungi were isolated from sapwood: A.
lividocoeruleus, Gloeophyllum saepiarium, Peniophora
pseudo-pini, Poria latemarginata, Schizophyllum commune,
and C. versicolor. None had previously been reported in poles of
this species in North America. There was little radial extension
of heartwood infection beyond the advanced decay.
1665 BLUMENFELD, S. N. Studies on the degradation of pine
wood blocks by Apbyllophorales. Material und Organismen
(1984) 19 (4) 253-262 [En, de, fr, es, 9 ref., I fig., 6 tab.] Dep.
Ciencias Biol6gicas, Fac. Ciencias Exactas y Naturales, Univ.
· Buenos Aires, Argentina.
The decaying ability of IS spp. of Aphyl!ophorales isolated
from wood in Pinus el/iottii and P. taeda forest stands in Argentina was tested by measuring weight losses of wood blocks inoculated on strs. growing on malt agar. P. elliottii blocks showed a
higher resistance to decay. A str. difference within the same sp.
isolated from different localities was observed. Almost all woodrotting fungi were Polyporaceae, except one Hymenochaetaceae, one Ganodermataceae and 3 Corticiaceae. The
strs. Were classified into 4 groups of decaying activity.
1666 EsLYN, W. E.; HIGHLEY, T. L. Efficacy of •arious
fumigants in the eradication of decay fungi implanted in Douglas-fir timbers. Phytopathology (1985) 75 (5) 588-592 [En, 13
ref., 2 fig., 2 tab.] USDA Forest Service, Madison, WI 53705,
USA.
Vapam [methan-sodium] proved the most effective of 12
fumigants .in killing test tube cultures of Poria placenta, P.
carbonica, P. xantha, Fibroporia vail/antii, Lentil!us lepideus,
Antrodia seria/is, Serpula incrassata and Gloeophyllum
trabeum implanted in Douglas-fir [Pseudotsuga menziesii] timbers. Of 11 other fumigants tested, Busan 40 [TCMTB],
Mylone [dazomet] and sodium bisulphite were the next most
effective. Fumigant toxicity was generally greatest during the
first 4 months following treatment. Vapam continued to be
effective up to 16 months at 0.61 m from the base of fumigation,
after which its lethally dropped markedly. The variation in
fumigant efficacy between timbers could be attributed to checking the timbers. Differences in fungal sensitivity to the fumigants were observed.
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1667 BISKO, N. A.; BILAI, V. T.; CHURIKOVA, E. K. (Wood
decomposition in different tree species by growing oyster fungus,
Pleurotus ostreatus (Fr.) Kumm.] Mikologiya i Fitopatologiya
(1984) 18 (6) 435·439 [Ru, 14 ref., 1 lab.]
1668 FOISNER, R.; MESSNER, K.; STACHELBERGER, H.; ROHR,
M.
Wood deeay by basidiomycetes: extracellular tripartite
membranous structures. Transactions of the British Mycological Society (1985) 85 (2) 257-266 [En, 24 ref., 17 fig.] Inst.
Biochem. Techno!. Mikrobiol., 1060 Wien, Austria.
Decay of pinewood by brown-rot fungi (Poria placenta,
Fomitopsis pinico/a, Serpula /acrimans, and Paxillus
panuoides) and white-rot fungi (Trametes [Coria/us] versicolor, T. [C.] hirsuta, Sporotrichum pulverulentum) was investigated with the transmission electron microscope. Material
stained with ruthenium red showed extracellular, tripartite
structures associated with all fungi throughout all stages of
wood decay. These structures surrounded the intensely stained
fungal cell wall, were partly embedded in an extracellular slime
and were contiguous with the wood cell wall. Besides brown-rot
fungi with filter paper activity S. pulverulentum showed similar
tripartite structures, however these were branched and extended
from the fungal cell wall into the lumen of the wood cell. The
origin, formation and function of these extracellular structures
is discussed.
1669 HALE, M.D.; EATON, R. A. The ultrastructure of soft
rot fungi. I. Fine hyphae in wood cell walls. Myco/ogia (1985)
77 (3) 447-463 [En, 44 ref., 17 fig., 2 tab.] Dep. Bioi. Sci.,
Portsmouth Polytechnic, Portsmouth POl 2DY, United
Kingdom.
Inoculated birch [Betula] sections were prepared for transmission electron microscopy using 4 fixation procedures. Comparisons were made between fine penetration, T-branch and
proboscis hyphae. Fine hyphae of Phialophora hoffmannii have
a cell wall; this was absent at hypha! apices of Humicola a/opa/lonella and Monodictys putredinis. An electron-opaque region
or halo found in the wood cell wall around all fine hyphae may
be a pre-cellulolylic system secreted by these hyphae. Fine soft
rot hyphae have a simple organelle composition, but T -branch
and proboscis hyphae have membranous organelles thought to
be derived from mature parent hyphae.
1670 SETLIFF, E. C.; CSERJESI, A. J. Heterotextus a/pinus
on western red cedar shakes. Mycologia (1985) 77 (3) 489·491
[En, 3 ref., I fig.] Wood Prot. Dep., Forintek Canada Corp.,
Vancouver, B.C., Canada V6T IX2.
H. a/pinus is newly reported on shakes of red cedar (Thuja
plical a) which had originally been treated with Tim bar, a boron
based timber preservative, in a test exposure site at Maple
Ridge, B.C. The role of 'jelly' fungi in tbe deterioration of
western red cedar roofs in the Pacific Northwest is discussed.
1671 DAVIDSON, R. W. Brown and red stain in ponderosa
pine lumber. Myco/ogia (1985) 77 (3) 494-496 [En, 2 ref., 6 col.
fig.] Forest Wood Sci., Colorado State Univ., Fort Collins, CO
80523, USA.
A red stain in wood from Pinus ponderosa in New Mexico
caused by Penicillium rubrum is described.
1672 THORNTON, J.D. The survival and wood-rotting abilities of eight Serpula lacrymans strains incubated during the
summer season within the subOoor spaces of two Australian
buildings. Material und Organismen (1985) 20 (2) 109-119
[En, de, fr, 24 ref., 3 lab.] CSIRO Div. of Chem. and Wood
Techno!., Melbourne, Australia.
The decay of Pinus radiata sapwood blocks by 4 overseas
(English, German, Polish and Japanese) and 4 Australian strs.
of the dry rot fungus S. lacrimans was compared. Test jars
containing predecayed blocks in malt agar were exposed for 4, 8,
12 and 16 weeks in the subfioor spaces and in the lab. All strs.
retained viability throughout the investigation. Final high decay
levels achieved m the subftoors were, with only one exception,
not significantly different (at the I% level) from those obtained
at the opt. lab. temp. Results are discussed with reference to
recorded temp. changes. It is concluded that ktlown rapid flooring failures in Australia must be due to the suitability of sub·
floor temp. rather than to any outstanding characterisitcs of
local strs.
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1673 LAND, C. J.; BANHIDI, Z. G.; ALBERTSSON, A.-C. Surface discoloring and blue staining by cold-tolerant filamentous
fungi on outdoor softwood in Sweden. Material und Organismen(l985) 20 (2) 133-156 [En, de, fr, 54 ref., 5 fig., 3 tab.] Div.
Microbiol., Royal lost. Techno!., Stockholm, Sweden.
Two estates of c. 600 newly built houses in Stockholm
showed pronounced discoloration on the surface of constituent
elements of softwood timber. Four deuteromycete spp. were
isolated: Cladosporium sphaerospermum, Penicillium
brevicompactum, P. expansum and Trichoderma sp. Their origin was indirectly traced to the 2 saw-mills from which the
timber originated. A screening investigation at the saw-mills led
to the isolation of 2 phycomycete and 55 deuteromycete spp.
among which Cladosporium and Penicillium predominated. Of
16 isolates investigated, 8 had opt. growth temp. of !6·18°C. All
of 32 isolates investigated were able to continue growing at
-4.5°C (radial growth 0.5·8 mmfmonth) after pre·incubation
at a higher temp. All of 3 cultures inoculated at -4.5°C showed
growth after 24-43 d incubation. These results illustrate the
psychotrophic behaviour of the isolates.
Insect attack

See also absts. 1710-1711, 1729, 1748, 1752, 1760, 1786
1674 REDDY, M. V. Microtermes obesi Holmgren: its damage to wooden supports of buildings. Material und Organismen
(1984) 19 (I) 77-79 [En, de, fr, es, 5 ref.] North Eastern Hill
University, School of Agricultural Science, Medziphema797 106, Nagaland, India.
The damage to structural wood caused by Microtermes
obesi in Nagaland, India, is described. The termite was found to
damage the wooden supports of walls, roofs and pillars of
'Assam-type' buildings at Medziphcma. Attack proceeded very
rapidly, particularly in new buildings. Infestation took place
mainly through the foundations, where the wooden pillars were
in contact with the ground.
1675 WATSON, J. A. L.; GAY, F. J.; BARRETT, R. A. The
identity of Kalotermes improbus Hagen (Isoptera: Knlotermitidae). Journal of the Australian Entomological Society
(1984) 23 (3) 193-197 [En, II ref., 4 fig.] Division of Entomology, CSIRO, GPO Box 1700, Canberra, ACT 2601, Australia.
It is confirmed that Kalotermes improbus belongs in the
genus Bifiditermes. B. condonensis (Hill) and another termite
species are shown to be synonyms of B. improbus. B. improbus
is an occasional pest oftimber, and infestation of weatherboard
in a house in Tasmania is reported.
1676 BROWNE, F. G.
Bark beetles and ambrosia beetles
(Coleoptera, Scolytidae and Plalypodidae) intercepted at Japanese ports, with descriptions of new species, X. Kontyii ( 1984)
52 (3) 448·457 [En, 3 ref.] 19, Vivienne Close, Twickenham,
Middlesex, United Kingdom.
A further list (arranged according to countries of origin) of
species of scolylids and platypodids intercepted in imported
tropical timber at ports in Japan is presented; 11 new species are
described.
1677 BADAWI, A.; FARAGALLA, A. A.; DABBOUR, A. The
natural resistance of some imported wood species to subterranean termites in Saudi Arabia. Zeitschrift fiir Angewandte
Entomo/ogie (1984) 98 (5) 500-504 [En, de, 7 ref., I fig.] Plant
Protection Department. College of Agriculture, King Saud University, Riyadh, Saudi Arabia.
Five species of imported woods (pine (Pinus sp.), beech
(Fagus sp.), apilong (Dipterocarpus sp.), spruce (Picea sp.) and
mahogany (Khaya sp.)) commonly found in local markets in
Saudi Arabia were tested in the field for their natural resistance
to termite attack using 30 stakes of wood of each tree species,
which were examined after 4, 8 and 12 months. Stakes of
mahogany showed no signs of damage throughout the study
period and were classified as durable. Around 97% of stakes of
beech and 30% of slakes of spruce were damaged within periods
as short as 4 months, with damage ratings of 2.1-4.9 and <1,
respectively. A pi long and pine had 3 and 13% damaged stakes,
respectively, with damage ratings far below 1; these 2 species
were classified as moderately durable. Beech wood was very
attractive to Microcerotermes, all infested stakes being associated with live workers of this genus. Termites of the genus

..
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Microtermes were observed on some damaged stakes of spruce
and pine. One of the damaged pine stakes and the single infested
apitong stake showed signs of attack by Anacanthotermes,
although no live individuals were found.

termite galleries were present in up to 40% of the area of heartwood around infested nodes. Bending strength of infested poles
was n.s.d. from that of termite-free poles.

1678
ANDERSON, R.
Some recent Irish records of
Euophryum confine Broun (Col., Curcu1ionidae). Entomologist's
Monthly Magazine (1984) 120 (1444/1447) 216 [En, 3 ref.)
Department of Agriculture & Food Chemistry, Queen's University of Belfast, Belfast, BT9 SPX, United Kingdom.
An adult of the wood-boring beetle Euophryum confine
was found emerging from a crack on the surface of a polished
oak table in a town in Northern Ireland in June 1977. Two other
instances of infestation in dwellings (in Northern Ireland and
the Irish Republic in 1982) arc mentioned. The weevil was also
found infesting stumps of Scots pine (Pinus sylvestris) and
larch (Larix decidua) in Northern Ireland in 1980-82.

1684 BEAL, R. H. Termite control studies in Panama.
Research Note, Southern Forest Experiment Station, USDA
Forest Service (1981) No. S0-280, 6 pp. [En) SFES, USDA
For. Serv., Gulfport, MS, USA.
A brief report of trials of pesticides applied to the soil in
1943-79. Treatments were evaluated using southern pine stakes
driven into treated soil or ground boards laid flat on It. Dieldrin
(1.0%) applied to the soil as a water emulsion was still 100%
effective after 27 yr when the tests were terminated. Tests with
aldrin, chlordane and heptachlor initiated in 1963 showed that
the treatments were stilllOO% effective after 16 yr. Other compounds tested included DDT, BHC [HCH), trichlorobenzene,
sodium arsenite, PCP, sodium ftuorosilicate and copper ammonium fluoride.

1679 HELAL, H. The individualistic approach of the small
powder post beetles Lyctus africanus Lesne in Egypt (Coleoptera, Lyctidae). Agricultural Research Review (1981, reed.
1985) 59 (I) 141-146 [En, ar, 2 ref.) Plant Protection Research
Institute, Agricultural Research Centre, Ministry of Agriculture, Egypt.
Laboratory studies were carried out in Egypt on the biology
of Lyctus africanus on seasoned Poinciana wood. The period
between adult emergence and mating was 48 h, and copulation
lasted 2-10 min. Mated females laid an average of 32 eggs, and

eggs were laid singly or in groups, at a depth of 1-3 mm in
wood. The preoviposition period lasted 2-4 days, the oviposition
period a mean of 9 days, the postoviposition period 4 days, and
adult lifespan 13.8 days for mated males and 17.4 days for
mated females. Overwintering (from October to April)
occurred as the larva.
1680
BECKER, H.
[Wood-damaging insects.] Holzschiidigende Insekten. Praktische Schiidlingsbekiimpfer
(1984) 36 (7) 141-142, 144 [De, I fig.)
A key is given for the identification of common species of
wood-damaging insects in the German Federal Republic. Notes
are included on the morphology, biology and harmfulness of
some of the pests, including Callidium violaceum, Phymatodes
testaceus, Hylotrupes baju/us, Anobiurn punctatum, Ernobius
mol/is, Lyctus brunneus and L. Jinearis.
1681
MASSEL', G. 1.; ROZHKOY, A. S.; MIKHALEYA, A. 1.;
VASIL'EV, A. N.; TROFIMOY, B. A. [New substances for protecting feUed wood against wood-destroying insects.] Lesnoi
Zhurna/ (1984) No.2, 94-97 [Ru, I ref.] Sibirsk. lnst. Fiziol. i
Biokhim. Rast. SO AN, USSR.
Details are given of the toxicity, attractancy and repellency
of a large number of synthetic compounds developed at the
Irkutsk Institute of Organic Chemistry for the protection of
stored logs (in place of the DDT and BHC normally used). The
logs are pine and larch, and 22 different preparations (based on
4, 5, 6, ?-tetra-hydro-indole and 1-vinylpyrroles) were tested
with six different wood-destroying msects, including Ips
subelongatus, I. acuminatus, Monochamus spp., and Pissodes
pini. Data are tabulated on the effectiveness of a double spray,
and also on the effectiveness of contact action and fumigant
action against pest larvae. The most promising preparations
were: 1-vinyl-2-methyl-pyrrole, 1-vinyl-2-ethyl-3-methylpyrrole, and 1-vinyl-2-phenyl-3-amylpyrrole.
1682 YULE, R. A.; WYLIE, F. R. Treating subterranean
termite attacks in buildings. Timber Note, Queensland Department of Forestry (1983) No. 10, 4 pp. [En) Div. Tech. Serv.,
Qld. Dep. For., 366 Upper Roma St., Brisbane 4000, Qld.,
Australia.
Advice is given on preventing and controlling termites in
Queensland. Designs are given for installing a chemical barrier
in soil around posts and for pretreating soil around building
foundations.
1683 WALFORD, G. B. Bending strength of termite-infested
poles from Woodbill. FRI Bulletin, Forest Research Institute,
New Zealand (1984) No. 68, i + 15 pp. [En, 8 ref., 6 pl.] For.
Res. Inst., NZ For. Serv., Private Bag, Rotorua, New Zealand.
Of 15 samples of pole-sized Pinus radiata, 8 showed evidence of attack by the native drywood termite Kalotermes
brouni. Heartwood diam. was 50-7 5% of the pole diam. and

1685 URBAN, J.
[Phymatodes testaceus - an important
insect pest in oak timber.] Tcsafik skladiStni - v.YznamnY
skudce duboveho dfeva. Drevo (1983) 38 (5) 133-137 [Cs, ru,
de, en, 21 ref., 3 pl. BLL] Katedra Ochrany Lesu Lesnicke
Fakulty vSz v Brne, Czechoslovakia.
The biology and deleterious effects are discussed of P. testaceus whose larvae develop under the bark of rough-hewn oak
causing damage to the phloem and adjacent bark layers and also
the outer wood layer. Pupal cells are made in the wood causing
additional damage.
Marine borer attack
1686
RADHAKRISHNAN, R.; SANTHANAKUMAR, G.;
NATARAJAN, R.
Rate of shipworm attack on Mangifera
indica. Journal of the Timber Development Association of
India (1983) 24 (4) 31-34 [En, 7 ref., l pl.] Sri SRNM Coli.,
Sattur, Tamil Nadu, India.
The rate of fouling by marine borers, mainly Teredo
furc,fera and Bankia carinata, was measured between Jan. and
Aug. 1981 in the tidal zone of the Vellar estuary at Porto Novo,
Tamil Nadu. Results are discussed in relation to sea temp. and
salinity over the test period.
Preservation

See also absts. 1441, /443, 1712, 1847-1848
1687 GAMBEITA, A.; ORLANDI, E. [Organotin compounds
as wood preservatives.].J. composti organici della stagna nella
preservazionc dellegno. Contributi Scientifico-Pratici per una
Migliore Conoscenza ed Utilizzazione del Legno, /stituto per Ia
Ricerca sui Legno,Italy (1979) No. 25, 143-158 [It, en, fr, 24
ref.)
Tests in the laboratory and in the field showed that tributyltin oxide and tributyl tin chloride were effective against white,
brown and soft rot fungi, insects and marine borers.
1688 CAREY, J. K.; BRAVERY, A. F. Co-operative research
project on L-joint testing. Progress report to March 1984.
Document, International Research Group on Wood Preservation, Working Group II, Fundamentals of Testing (1984) No.
IRG/WP/2211, 6 pp. [En, BLL) Princes Risborough Lab.,
Building Res. Estab., Princes Risborough, Aylesbury, Bucks.
HPI7 9PX, UK.
A paper prepared for the 15th annual meeting, held in
Sweden, May 28-June I, 1984. Results from France and the
United Kingdom show that double-vacuum treatment with
TnBTO [trinitrobutyl tin oxide] was more effective than a 1min dip. Results from the two locations varied, particularly with
respect to incidence and type of Basidiomycetes isolated.
1689 BERRY, R. W. Cypermethrin: a new insecticide for
wood preservation. BRE Information, UK (1984) No. IP
18/84, 4 pp. [En, 10 ref. I pl. PRJ Princes Risborough Lab.,
BRE, Princes Risborough, Aylesbury, Bucks. HP17 9PX, UK.
Summary results arc :presented of studies on the efficacy of
cypermethrin for preventive and remedial purposes. Cypermethrin was at least as effective as lindane against Reticulitermes santonensis in laboratory test. Concentrations required
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for adequatg pretreatment and remedial treatment are thought
to be 0.05 and 0.1 %, respectively, for pine sapwood. Because of
its low vapour pressure, cypermethrin is constdered particularly
suitable for use in emulsiOn formulations.
1690

WYTWER,

T.

[Penetration of non-organic fungicides

into Scots pine wood.] Penetracja nicorganicznych

zwi~zk6w

grzybob6jczych w drewno sosnowe. Folia Forestalia Po/onica,
B (Drzewnic{wo) (1983) No. 14, 5-24ISBN 83-01-03480-7 [PI,
ru, en, 67 ref.] Ins!. lnz. Mater, Drzew., SGGW-AR, Warsaw,
Poland.
·
Sapwood samples 45X45X50 mm of 12, 28 and 50% m.c.
were treated for 30 min at 20°C with 5% aqueous sol. of:
K 2Cr04 , K2Cr20 1, Na 2Cr04 , NatCr20 7 , (NH4),Cr20 7, KF,
KF+HF, NaF, NH 4 F+HF, Nael, KCI, CuCI 2, K 2 HP0 4 ,
KH 2P04, NaH 2P04, (NH 4 ),HP04, ZnS04, CuSQ4 , NaHS04 ,
ZnSiF6 , H 3 B03, C6CI,ONa and C 12H 9 0Na. Absorption of
compounds and component ions was studied by analysing l-mm
slices cut from samples directly after saturation and after sea-,
soning for 28 and 56 days under variable conditions. Selective
penetration of compounds and their component ions was
observed only in seasoned samples of 28 and 50% m.c. Cr was
fixed more than any other element. Na, K and Cl ions penetrated into samples to a gr-;ater extent than their percent proportion in treatment sol. would suggest, while those of Cu, Cr
and Zn penetrated to a lesser extent.

1691 ERMUSH, N.; LUSE, 1.; ANDERSONE, 1.; KOROTKIYA, G.
[Toxicity of Borolit towards wood-destroying fungi.] Trudy,
l.Atviiskaya Sel'skokhpzyaistvennaya Akademiya (Raksti,
Latvijas Lauksaimniecibas Akademija) (1983) No. 206,73-76
[Ru, 5 ref.] Ins!. Khim. Drev. AN LatvSSR, Riga, Latvian
SSR.
A form of (a) 'Borolit' (a Cr-As-B-F formulation containing 37% sodium bichromate, 40% ammonium tetrafluoroborate
arid 23% disubstituted sodium arsenate) was compared with (b)
'Dohnalit UA' in laboratory tests against Coniop/zora cerebella
[C. puteanaf. Protection of Scots pine wood with (a) over 90
days was equal to that of (b) which is widely used in the USSR.
1692 ERMUSH, N.; KoROTKIYA, G.; NECHAEVA, ZH. [Studies of boron-containing formulations for prot~cting green l'eneers
during storage.] Trudy, Latviiskaya Sel'skokhozyaistvennaya
Akademiya (Raksti, Latvijas Lauksaimniecibas Akadimija)
(1983) No. 206, 76-83 [Ru, II ref.] Ins!. Khim. Drev. AN
LatvSSR, Riga, Latvian SSR.
!'fine formulations developed at the ;1uthors' institute were
tested at different concn. for effectiveness in protecting (a)
noninfected veneers and {b) veneers inoculated with a natural
mixture of mould and bluestain fungi. The formulation 'BT'
[composition not given] gave protection.of both (a) and (b) for
10 days at concn. of 0.1% and higher. Protection of (a) for 40
days was afforded by 'Mebor' which contains ammonium
tetrafluoroborate and formulations containing CuS04 , H 3 B03
or NH 4 compounds, but none of these protected (b).
TROBSWETIER, T. {Problems in the restoration of old
Problemc bei der Sanierung alter HOlzer. Holz-Zentralblatt (1985) 111 (16) 230 [De] For. Tech. Coli. Rosenheim,
Gerrnan Federal Republic.
General guidelines are presented for the treatment and
protection of sound and damaged timbers in old buildings
undergoing renovation.
1693

timbers~)

1694
EDLUND, M. L.; HENNINGSSON, B.; Ki\XRIK, A.;
DICKER, P. E. A chemical and mycological ~v;lluation of fused
borate rods and a borate/glycol solution for re~edial treatment
of window joinery. International Journal of Wood Preservation
(1983) 3 (I) 3-22 [En, 26 ref.] Swedish For. Prod. Lab., Stockholm, Sweden.
A paper prepared for the 14th meeting of the International
Research Group on Wood Preservation, May 1983. Fused
borate rods (Impel rods) and in situ impregnation with a
boratefglycol solution (Boracol-40) were investigated. Chemi,
cal analysis of samples of treated Pinus sylvestris window joinery in service in Sweden showed that in both treatments, berates
diffused fairly rapidly; the inhibition dose- 1.5 kg/m' boric
acid- was reached at a distance of 11-12 em from the site of
deposition, 9 months after treatment, at fibre saturation point.
At lower m.c. diffusion was slower, but fungal activity was
lower. Mycological studies showed that G/oeophyl/um

No~

4

saepiari!,1m and Sistotrema brinkmannii were by far the most
frequently isolated decay fungi.
1695 PIZZI, A. Practical consequences oft_4e clarification of
the chemical mechanism ofCCA fixation to woqd. International
Journal of Wood Preservption (1983) 3 (2) 89-95 [En, 12 ref.]
Nat. Timber Res. Ins!., CSIR, Pretoria, Republic of South
Africa.
A paper prepared for the 14th meeting of the International
Research Group on Wood Preservation, May 1983. A discussion is presented on the application of the results of recent
articles [see FPA 7, 3278] on the chemical mechanism and
kinetic behaviour of the fixation of CCA compound~. Formulae
are presented for calculating the fixation time of hexavalent Cr.
The important factors affecting the effectiveness of CCAtreated wood were shown to be the temp. of treatmept and the
initial pH and concn. of the CCA solution. From the results it is
concluded that CCA formulations for protecting hardwoods
against soft-rot can be devised.
[The preserva!ion of
1696 GAMBETIA, A.; ORLANDI, E.
wood used in the open. Second report.] Sulla preservazione del
legno messo in opera all'aperto. II. contribute. Contributi
Scientifico-Pratici per una Migliore Conoscenza ed Utilizzazione del Legno, Jstituto per Ia Ricerca sui Legno, Italy (1982)
No. 30, 29-43 [It, en, fr, 18 ref., 2 pl.]
Field and servtce tests were carried out at
several sites in Italy on the effectiveness of 10 preservatives for
protecting wood of various species in contact with the ground.
Results are reported after 10-16 yr exposure.
1697 Xu, H. K. [Using copper sulphate for prevention of
fishing bamboo material from boring.) Journal of Bamboo
Research (1984) 3 (I) 78-88 [Ch, en, 4 ref., I pl.] Wenzhou Br.,
Zhejiaqg Marine Fisheries Res. Inst., China.
Effective anti-borer treatment for bamboo culms was
achieved by treating with 20-25% CuS04 sol. at temp.> J8•C
and 3.5 kgfcm press~re for 3 h (when bamboos had medium
m.c.). {An illustration shows a kind of pressurized Boucherie
process]. Under these .conditions penetration of Cu was 2.5-4
mgfcm [of culm length?]. Service life was >3 yr, 3X longer
than that of untreated bamboos.

1698 WYTWER, T. [Fixation of chromium, copper, zinc and
boron ~n wood treated with presenatiYe salts.] Utrwalanie si~ w
drewnic solnych Srodk6w ochrony zawieraj~cych zwi:J.zki
chromo, miedzi, cynku i boru. Zeszyty Naukowe Szkoly
Glownej Gospodarstwa Wiejskiego Akademji Ro/niczej w
WarFawie, Lesnictwo (1978, reed. 1980) No. 26, 129-139 [PI,
ru, en, 16 ref.]Inst. For. & Wood Prot., Agric. Univ. Warsaw,
Poland.
Scots pine sap\fqpd specimens were treated with Wolmanit
Cl) (Cr-Cu-B) and an experimental preparation R-12 (Cr-ZnCu-B) at 3 concentrations. After a standard water extraction,
Cr and Cu were strongly (80-89%) retained in the wood, Zn less
strongly (30-36%) and B pot at all. Preservative concn. had little
effect on %retention either before or after extraction.

1699 DIROL, D. [Protective •alue to the ends oftimber of the
application of different treatments. Study CfB H310.] Valeur de
la protection ,des bois de bout aprCs application de differents
trattements. Etude C.T.B. H310. Courrier de I'Industriel du
Bois et de I'Ameublement, France (1983) No. 47, 6 pp. [Fr, 5
ref.] CTB, 10, ave. de Saint-Mande, 75012 Paris, France.
The fungicidal and waterproofing effects were evaluated of
different treatments involving a paint, an undercoat and a wood
preservative (applied under pressure) on specimens of spruce
exposed to Poria placenta and placed upright in damp vermiculite. Results arc presented showing the percentage of fungal
degradation and the m.c. at 4 heights in the specimens after 12
weeks. Treatments of l coat of paint or 2 coats of undercoat
offered protection from fungal attack and moisture at the 2
higher positions but were relatively ineffective at the lower positions. All treatments containing the wood preservative gave
I 00% protection aginst the fungus and excellent water repellency. It is stressed, however that the preservative was applied
at a high dosage (118 kgfm3).
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1700
FRANCE, CENTRE TECHNIQUE DU BOIS ET DE
L'AMEUBLEMENT [Pigmented wood preserv)ltives. Study CTB
H308.] Produits de preservation pigmentes. Etude C.T.B. H308.
Col;lrrier de l'lndustrie/ du Bois et de l'Ameublement, France
(1984) No. 48, 8 pp. (Fr, l ref.] CTB, 10, ave. de Saint-Mande,
75012 Paris, France.
In order to find a product suitable for treating wooden
window frames, that conforms to French standards on both
biocidal and water-repellent properties, 5 different preserva~ivej'colour equalizer' formulations were tested on specimens of
Jlleranti (Shorea sp.). beech, Scots pine and spruce. The treatments were applied by soaking for 3 min followed by a doublevacuum treatment under 1 of 2 schedules, depending on the
impregnability of the wood. Measurements were made of: total
retention of the product; av. depth of longitudinal and transverse penetration; m.c. of the specimen; and the effects on the
speed of solvent evaporation of the pigment. Results showed
that double protection with only ope product was possible for
impregnable hardwoods pressure treated before assembly. Pro~
tection by this method was only afforded to the ends ofsoftwOO<!
specimens and not suitable for window frames.
1701
FRANCE, CENTRE TECHNIQUE DU BOIS ET DE
L'AMEUBLEMENT rremporary preservative treatment for
sawnwood.] Traitement priwentif temporaire des sciages. Courrier de /'Exploitant et du Scieur, France (1984) No. 53, 10 pp.
(Fr, 2 ref.] CTB, 10, ave. de Saint-Mande, 75012 Paris, France.
A discussion of the natural durability of wood, the principal
agents of biological attack and the means available for protecting stored sawnwood against them.
1702
FRANCE, CENTRE TECHNIQUE DU BOIS ET DE
L' AMEUBLEMENT rremporary preservative treatment for logs.]
Traitemcnt preventif temporaire des bois en grumes. Courrier
de I'Exploitant et du Scieur, France (1984) No. 53,7 pp. [Fr, 4
ref.] CTB, 10, ave. de Saint-Mande, 75012 Paris, France.
A discussion of the principal agents of biologic;al attack and
the means available for protecting stored logs against them.
1703 BRAVERY, A. F.; DICKINSON, D. J. Assessing the effectiveness of chemicals for preventing de1o·elopment of blue stain
fungi in service - a co-operative study of artificial weathering
systems. Material und Organismen (1985) 20 (2) 77-95 [En,
de, fr, 13 ref., 16 tab.] Princes Risborough Lab., Building Res.
Establishment, Princes Risborough, Aylesbury, Bucks., United
Kingdom.
In co-operative studies carried out within Working Group
II of the International Research Group on Wood Preservation,
11 organizations in 4 European countries tested the performance of 6 fungicides against blue stain fungi on the surface of
varnished panels subjected to 8 artificial weathering systems
and natural weathering. Preventol A4. phenyl mercury su~ci
nate and Troysan Polyphase were generally effective in preventing significant blue staining under all weathering regimes,
whereas pentachlorophenol and Nopcocide N96 ·were not.
Atlas, Xenotest and Marr equipment operated according to
particular standard schedules gave essentially the same results
for these 5 fungicides. However, thiocyanomethyl thiobenzothiazole gave variable results after artificial ageing by
Xenotest.

TEXTILES
1704 BRY, R. E.; LANG, J. H. AvermectinB111: effectiveness
against three species of fabric insects. Journal of the Georgia
Entomological Society (1984) 19 (4) 523-532 [En, 8 ref.]
Stored-Product Insects Research & Development Laboratory,
ARS, USDA, Savannah, Georgia 31403, USA.
In laboratory tests in the USA, avermectin B1a satisfacto~
rily protected woollen cloth from feeding damage by larvae of
Attagenus unico/or, Anthrenusflavipes and Tineola bissel/iellq_
at a deposit level as low as 0.005% by weight of cloth both
initially and after the treatments had aged for 2 and 6 months.
When applied in a 54•c bath at a concentration of 0.00 l% by
weight of bath, avcrmectin B 1a satisfactorily protected the cloth
from Attagenus unicolor init1ally and after 1, 2 and 3 washings
or dry-cleanings. Application in a 100•c bath at a 0.001% bath
concentration also satisfactorily protected the cloth from feeding damage when the 3 insect species were exposed to cloth

subjected to abrasion or expos\lre to 20 Standard Fading Hours
in a Fade~Ometcr.

PLASTIC POLYMERS
Plastics

See also abst. 1715

PHARMACEUTICALS AND COSMETICS
1705 SMITH, R. L.; OLSON, C. A. Confused Hour beetle and
other Coleoptera in stored marijuana. Pan-Paci'fic Entomologist (1982, reed. 1984) 58 (1) 79-80 [En, !ref.] Department of
Entomology, Arizona University, Tucson, AZ 85721, USA.
In January 1979, the ~ource of an outbreak of small beetles
in the Prug Enforcement Administration Building, Arizona,
was trac~d -to boxes containing confiscated marijuana. About
20% of some batches of Cannabis seeds had been hollowed out
by Tribolium confusum, and almost all the boxes containing the
drug had some infestation. Other beetl~s found in or near the
boxes included the dermestids Trogoderma variabi/e and
Attaqenus megatoma [A. unicolor] and the fungus-feeding
lathndiids Adistemia watsoni and Microgramme arga [Diener~

ella argus].
1706 ANDERTON, A. Growth of bacteria in enteral feeding
solutions. Journal of Medical Microbiology (1985)20 ( l) 6368 [En, 15 ref., 1 fig., l tab.] Dep. Microbial., Univ., Glasgow
G61 lQH, United Kingdom.
Solutions of Clinifeed ISO, Triosorbon, Vivonex Standard
(full- and half-strength) and Vivonex HN were experimentally
contaminated with 2 strs. each of Staphylococcus aureus,

Pseudomonas aeruginosa, Klebsiella aerogenes, Escherichia
coli and Enterobacter cloacae at concn of 102-10 3 organisms/mi. Samples were incubated at 4, 25 or 37°C and vi11ble
counts were made at 0, 4, 8 and 24 h. The results show ~P<It
bacteria survive and may multiply even in feeds with low pH
and high osmqlarity, and empqasise the importance of stTlct
hygiene during the preparation a~d handling of all enteral feeds.

METALS
1707 SALLAL, A. K. J.; CAREW, J. A.; ISLAM, M. (Biodeterioration of metal pipes from ap air conditioning unit at a sewpge
treatment station.] Microbios Letters (1984) 25 (97) 39-4~ [Ch,
8 ref., 2 fig., 2 tab.] Dep. Bot. Microbi~j., Kuwait Univ.,
Kuwait.
The pipes carrying cooling gas were found to und~rgo
severe corrosion and failurp after being in operation for <1 yr.
Microbiological and met~llurgical investigations were <;:PnM
ducted to ascertain the cause and nature of the failure. Bacteria
and fungi were isolated 3nd identified which may have -b!!en
responsible for the severe corrosion observed.

CONSTRUCfiONS
Instruments and Equipment

See also absts. 1697, 1726
Works of Art, Museum Specimens and Books

See also abst. /846

International Biodeterioration 1985 Vol. 21 No. 4

J32

1708
ENDRilDY-YOUNG A, S.; BAUNOK, I.
Efficiency and
health hazards tests on Vnpona used in insect collections.
Entomologia Generalis (1984) 10 (1) 47-51 [En, 5 ref.] Coleoptera Department, Transvaal Museum, PO Box 413, Pretoria,
South Africa.
The application of Vapona (dichlorvos) as a fumigant in
insect collections was tested as a potential replacement for the
traditional 1,4-dichlorobenzene in the Transvaal Museum,
South Africa, for the control of Tribolium spp. and also, occasionally, Attagenus spp. and Trogoderma spp. In a number of
tests, the optimum dosage of dichlorvos was one-tenth of a
commercial strip (20 X 30 mm) applied in a collection drawer of
about 35 X 45 X 6 em. An application regime was worked out by

transferring the Vapona pieces weekly into new groups of collection drawers, completing a fumigation cycle in 12 weeks. The
concentration of d1chlorvos in the air was tested on the body of
the operator and in the room during various stages of the treatment; at no time did the measured concentration exceed 15% of
the threshold limit value (1 mgfm3 ) on the body of the most
exposed person or 2% of the threshold limit value-time weighted
average (the concentration for a normal8-h working day and 40
h week to which workers may be exposed repeatedly without
adverse effects) in the room.
1709
VJSHWE, D. B.
Book deteriorating microfungi and
their cellulase activity. Indian Botanical Reporter (1984) 3 (2)
143-144 [En, 7 ref., 2 tab.] Dep. Bot., SB Sci. Coli., Aurangabad 431 001, India.
Fungi were isolated from deteriorated samples from books,
including cardboard, rexin and leather as well as different types
of paper. The isolated fungi produced cellulase in the presence
of CMC, glucose and paper. Newly synthesized thiazole compounds were found to inhibit growth in pasting material whereas
copper sulphate was a poor inhibitor, even at 100 p.p.m.

schweinitzU, Poria carbonico, P. placenta and P. montico/a, arc
principally pests of standing trees but can revive to cause further
decay in the converted timber even after long periods of dry
storage. P. schweinitzii has been shown to cause a 20% reduction in toughness even when there are no visible signs of decay.
The kiln schedule used to sterilize the imported Douglas fir in
Brighton is given.
1714 TANAKA, H.; FUSE, G. Succession and interaction of
microorganisms participating in wood decay. III. Species and
succession of fungi in different zones of stakes under the floor of
a house. Journal of the Japan Wood Research Society (1983)
29 (5) 382-395 [En, ja, 19 ref. BLL] Fac. Agric., K.inki Univ.,
Kowakae, Higashi-Osaka 577, Japan.
Untreated sapwood stakes of Fagus crenata and Crypto-meria japonica were driven into the soil beneath the Hoar of an
occupied house and analysed after 1, 3, 6, 12, 18 and 24 months.
Fungal species and relative isolation density are tabulated for
both wood species at 4 different zones on the stakes. from above
to below ground. Fluctuations in the density of the principal
species are recorded over the 2 yr period. The pattern of fungal
succession on the stakes was thought to be: primary decomposing micro-fungi which use lower mol. wt. carbohydrates; intrinsically soft-rot fungi and micro-fungi having soft-rot ability;
secondary decomposing micro-fungi which utilize nutrients
decomposed by other fungi; Basidiomycetes; soft-rot fungi,
micro-fungi with soft-rot characteristics and secondary decomposing micro-fungi.
(Fungi as the main
1715 ]OLANTA, M.; RUTKOWSKA, E.
factor in the degradation of the floor finish "Lentex".) Grzyby
jako glowny czynnik biodegradacji wykladziny podlogowej
"Lentex". Acta Mycologica (1983) 19 (1) 55-63 [PI, en, 25 ref.,
2 tab.] Instytut Techniki Budowlanek, Warsaw, Poland.
Fungi were isolated from both the natural fibres and the
outer layer of polyvinyl chloride.

Structures and Vehicles

See also absts. /655, /664, 1670, /672-1675, 1678, /682,
/686, 1693-1694, 1746, 1753, 1762
1710 BECKER, H. [The hot air process for the control of the
house longhorn beetle - possibilities and limitntions.l Das
Heissluftverfahren zur Hnusbockbekiimpfung- MHglichkeiten
und Grenzen. Praktische Schiidlingsbekiimpfer (1984) 36 (10)
190-194 [De, 17 ref., 7 fig.]
The use, limitations and possibilities of the hot air process
for the control of Hylotrupes bajulus in structural timber, is
outlined on the basis of studies carried out in the German Federal Republic. The method involves the heating of wood to at
least 55 'C for at least I h.
1711 S0E, T. Stop termite attacks on buildings. Svenstrup,
Denmark; ERLAfSoe, T. (1982) 54 pp. [En, 5 ref. PRJ Fac.
Engrg., Univ. Dar es Salaam, Tanzania.
A practical guide to preventing termite attacks on buildings in the tropics.
1712 HENNINGSSON, B.; 0M~R, S. Protection against fungal decay in farm buildings. Uppsatser, /nstitutionen /Or
VirkesUira, Sveriges Lantbruksuniversitet (1984) No.148, iv +
8 pp.ISBN 91-576-2115-2 [En] Box 7008, S-750 07 Uppsala,
Sweden.
A general discussion of decay and its control in Sweden
with particular reference to the wood preservatives suitable for
usc in farm buildings of the timber-frame and pole-house types.
A list is given of water-borne and organic solvent based wood
preservatives approved by the Nordic Wood Preservation Council with their retention classes, expiry date for approval and
certificate number.
1713 HOOKS, R. A. Tackling the 'schwein' who dulled pavilion timbers' timbre- Timber Trades Journal (1985) No. 5638,
21-22 [En, 7 ref., I pl.]
Recent revelations of extensive decay in lar~e dimension
structural timbers in the 19th century Royal Pavihon, Brighton
led to an investigation into the possibilities of sterilizing the
replacement Douglas fir beams in a kiln. Normal preservative
treatments do not penetrate to the heartwood where the decay
fungi responsible for the structural failure remain undetected in
an incipient form. The fungi that have been found, Phaeolus

FOULING
Aquatic surface fouling

~

marine and

fr~shwater

1716

LU, R.-H; LIU, Q.; XIAO, C.-S.; BA!, S.; CHEN, H.-C.;
F.-R.
[Study on microbicidal efficiency of chlorine
dioxide for fouling harmful microbes in desalting water systems.)
Acta Microbiologica Sinica (1984) 24 (3) 243-249 [Ch, en, 18
ref., 7 fig.] Inst. of Microbial., Academia Sinica, Beijing, China.
A 90-99% microbiocidal efficiency rate for chlorine dioxide
could be reached using 2 p.p.m. against slime-forming heterotrophic bacteria, 1 p.p.m. against iron bacteria and sulphatereducing bacteria and 2 p.p.m. against fungi. When chlorine
was used 4-5 p.p.m. is required to get the same microbiocidal
efficiency. Under low dosage conditions the efficiency of chlorine
dioxide increased by increasing pH values from 6 to 11 and
temp. from 10 to 50'C.
WANG,

BIODETERIORATION ORGANISMS
See also abst. 1502
Bacteria

See also absts. /448-/452, 1456-/457, /459-1460, 14621463, /465, 1468, 1470-1471, 1473, 1556-/557, /592,
/599, /604-1605, /609-/6/0, /612, /6/4, /6/6, /618/619, /62/, 1624, 1628-/632, 1635, 1637. /639, 1647,
/660, 1765
1717 MAKARIOS-LAHAM, I.; LEVIN, R. E. Autolysis of psychrophilic bacterin from marine fish. Applied and Environmental Microbiology (1985) 49 (4) 997-998 [En, 6 ref., 2 fig.] Dep.
Food Sci. Nutr., Massachusetts Agric. Exp. Sta., Massachusetts Univ., Amherst, MA 01003, USA.
Two psychrophilic bacterial isolates of marine fish origin
unable to grow at 20°C or above were found to be distinguishable on the basis of autolysis at elevated temp. in various buffer
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systems. Isolate OP2 exhibited autolysis at 30°C and above,
while isolate OP7 underwent autolysis only at 35°C and above.
This buffer at pH7 and 8 and at 35'C significantly protected
isolate OP2 from autolysis and failed to do so with isolate OP7.
At pHS, suspension phosphate buffer resulted in significantly
greater autolysis of both isolates than did suspension in succinate buffer.
'
1718 JUVEN, B. J.; LINDNER, P.; WEISSLOWICZ, H. Pectin
degradation in plant material by Leuconostoc mesenteroides.
Journal of Applied Bacteriology (1985) 58 (6) 533-538 [En, 9
ref., 2 fig., 4 tab.] Dcp. Food Techno!., Agric. Res. Org., Volcani
Cent., P.O. Box 6, Bet Dagan 50250, Israel.
A str. of L. mesenteroides that was able to reduce the
viscosity of tomato juice serum and of a growth medium containing pectin was isolated and the pectolytic activity of its cellfree culture supernatant (CFS) was studied. In vitro tests
showed that the CFS was active on high methoxyl pectin but
almost inactive on low methoxyl pectin and polygalacturonic
acid. It was most active in the pH range 4.5-5.5 and had no
detectable pectinesterase activity. In vivo tets showed that the
CFS degraded pectin in the walls of tomato fruit cells and
caused degradation of cucumber fruit tissues.
1719 HENDRIE, M. S. The National Collection of Marine
Bacteria. Catalogue of strains. Aberdeen, UK; University Press
(1985) 48 pp. ISBN 0-9510269-0-9 [En, 582 ref.]
1720
MILLER, M. L.; KOBURGER, J. A.
P/esiomonas
shigel/oides: an opportunistic food and waterborne pathogen.
Journal of Food Protection (1985) 48 (5) 449-457 [En, 68 ref.,
7 tab.] Food Sci. & Human Nutr., Univ. Florida, Gainesville,
FL 32611, USA.
Information on the ecology of P. shigelloides and its significance as a food and waterborne pathogen is reviewed. Recent
outbreaks of gastroenteritis associated with consumption of oysters contaminated with P. shigelloides have resulted in an
increased awareness of this organism.
Fungi

See also absts. 1454, 1461, 1480, 1495, 1503, 1508, 15/3,
1523, 1525-1526, 1530, 1535, 1537, 1540-/541, 1544,
1546, 1549, 1554-1555, 1558, 1560, 1566, 1568-/569,
1571, 1573, 1576, 1579, 158!-1583, 1585, 1587-1588,
1591-1597, 1600, 1649-1650, 1652-1653, 1660, 1664,
1668-1671, 1699, 1709. 1714-1715, 1849
1721
BABOS, M.
Mycological examination of sawdust
depots in Hungary II. Studia Botanica Hungarica (1982) XVI,
49-52 [En, II ref., I fig., 2 pl.] Bot. Dep., Hungarian Natural
History Museum, Budapest, H-1476, Hungary.
Two new fungi from a mixture of rotten bark and sawdust
are described: Pluteus nigroviridis and Collybia distorta var.
amara.
1722 THOMPSON, W.; EAMUS, D.; JENNINGS, D. H. Water
flux through mycelium of Serpula lacrimans. Transactions of
the British Mycological Society (1985) 84 (4) 601-608 [En, II
ref., 6 fig., 5 tab.] Bot. Dep., The Univ., PO Box 147, Liverpool
L69 3BX, United Kingdom.
1723 WEI, C.-I.; SWARTZ, D. D.; CORNELL, J. A. Effects of
cu1ture media, exposure time and temperature on near-u1traviolet-induced sporulation of Alternaria alternata. Journal of Food
Protection (1985) 48 (4) 316-319 [En, 17 ref., 5 tab.] Food Sci.
& Human Nutr. Dep., Univ. Florida, Gainesville, FL 32611,
USA.
A. a/ternata strs. RL 671-2 and ATCC 36068 were cultured on Potato Dextrose Agar (PDA), V8 Juice Agar (V8
Agar) and Mycological Agar (MA). The best culture medium
for sporulation ofslr. RL 671-2 was PDA, followed by V8 agar,
with only negligible numbers of spores appearing on MA. NearUV exposure significantly increased sporulation in str. RL 6712 on PDA and V8 agar. Significantly higher (P<O.Ol) spore
counts were found in PDA cultures of this str. exposed to near·
UV at 35 than at 20'C. On V8 agar significantly more spores
were observed at 20 than at 35°. MA was not a satifactory
medium for sporulation of ATCC 36068. Both PDA and V8

agar equally supported sporulation for this str. at all exposure
times.
1724 KALLIO, H.; AHTONEN, S.; SARIMO, S. S. Effect of
quinic acid on the growth of some wild yeasts and molds. Journal of Food Protection (1985) 48 (4) 327-329 [En, 19ef., 1 fig.,
2 tab.] Dep. Chern. Biochem., Univ. Turku, SF-20500 Turko,
Finland.
The effect of quinic acid on growth of Hansenula anomala,
Saccharomyces cerevisiae, Schizosaccharomyces pombe,
Aspergillus amstelodami, Botrytis cinerea and Byssoclzlamys
fulva was investigated. Quinic acid alone had no antifungal
effect on the microbes tested. Generation time of the yeasts
remained unaltered in the presence of up to l% quinic acid,
whereas growth of the moulds was accelerated. No synergistic
effect of quinic acid together with potassium sorbate or sodium
benzoate was observed. Quinic acid was antagonistic to the
antifungal effects of both potassium sorbate and sodium benzoate on moulds. In eo-use with sorbate and benzoate, quinic acid
shortened the lag phase of the growth of moulds. The inhibitory
effect of 0.01 to 0.02% sodium benzoate was almost completely
eliminated by adding 1% quinic acid. It is concluded that the
high concn of quinic acid in crowberries (Empetrum nigrum)
does not explain the observed good microbiological-keeping
quality of this berry.
1725 LIEWEN, M. B.; MARTH, E. H. Growth of sorbateresistant and -sensitive strains of Penicillium roqueforti in the
presence of sorbate. Journal of Food Protection (1985) 48 (6)
525-529 [En, 9 ref., 7 fig., 2 tab.] Dep. Food Sci., Univ. Wisconsin, Madison, WI 33706, USA.
Growth of 2 P. roquefortii strs. in different media fortified
with sorbate was observed. The sorbic acid-sensitive str. grew in
YES and mycological broths with sorbic acid concn up to 500
p.p.m. and m YM broth with sorbic acid concn up to 1000
p.p.m. The sorbic acid-resistant str. grew in YES and mycologi·
cal broths with sorbic acid concn up to 6000 p.p.m. and in YM
broth with sorbic acid concn up to 9000 p.p.m. Supplementing
mycological broth with various ingredients affected growth of
the resistant str. Addition of 1% casein or 0.3% yeast, potato or
malt extract increased the amount of mycelia produced in the
absence of sorbate, but had little effect on mycelial growth in the
presence of 3000 p.p.m. sorbic acid. Substituting maltose for
dextrose increased mycelial growth over that in the control
medium in the presence of sorbatc but had no effect in the
absence of sorbate. Substituting sucrose, lactose or starch for
dextrose decreased mycelial growth in the absence of sorbate,
but had no statistically significant effect in the presence of
sorbate. Sorbate had the smallest effect on mycelial growth in
YM broth. The resistant str. caused a loss of sorbate from all
media, but the sensitive str. did not. 1,3-Pentadienc was produced only by the resistant str. when growth occurred in the
presence of sorbate. Uptake of sorbic acid by mycelia was considerably less for the resistant than the sensitive str.
1726 !WATSU, T.; UDAGAWA, S. Materials for the fungus
flora of Japan (36), Transactions of the Mycological Society of
Japan (1984) 25 (4) 389-394 [En,ja, 15 ref., 2 fig.] Div. Derm.,
Narita Red Cross Hasp., lidacho, Narita, Chiba 286, Japan.
Exophiala pisciphila, Phialophora richardsiae and P.
olivacea are described and illustrated from isolates from Japan
for the first records. E. pisci'phila was isolated from rotting
wood and from a sandwich with tuna meat and vegetables. It is
suggested that the isolation of this known fish pathogen from
natural substrates in Japan implies its possible isolation as an
agent of mycoses of fish in the future. P. richardsiae was isolated from the surface of a vessel at a noodle factory. P. olivacea
was isolated as a culture contaminant. The role of these P. spp.
in human infection is discussed.
1727 BJURMAN, J. Conditions for basidiospore production
in the brown rot fungus Gloeophyllum sepiarum in axenic culture. Material und Organismen (1985)20 (2) 121-131 [En, de,
fr, 24 ref., I fig., 3 tab.] Dcp. Forest Products, Swedish Univ.
Agric. Sci., Uppsala, Sweden.
Opt. conditions for production of hymenium and basidiaspores from dikaryotic mycelia originally isolated from G.
sepiarum basidiocarps were found to be illumination by near
UV light with emission max. at 355 nm ('black light') with a 12
h light-12 h dark photoperiod, at 15'C on a chemically defined
medium. The concn of C and N sources were critical, opt. being
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20 g/1 glucose, 9 gfl ammonium tartrate and 50 p.gfl thiamine.
Humidity and C02 inhibited hymcnium and spore production.

The necessary conditions for basidiospore production in lignicolous fungi in general are briefly discussed.

1728 SARBHOY, A. K. Cleistothecial states of Aspergillus
and their taxonomic position. Mycopatho/ogia (1985) 91 (3)
133-142 [En, 13 ref., I fig., 5 pl.] Div. Mycol. Plant Pathol.,
Indian Agric. Res. Jnst., New Delhi 110012, India.

Insects
See also absts. 1447, 1458, 1500, 1510-1511, 1517, 15/91523, 1527-1529, 1532-1534, 1538, 1542-1543, 1551,
1553, 1572, 1578, 1589-1590, 1603, 1674, 1676,
1678-1680, 1683-1685, 1689, 1704-1705, 1710-1711,
1766-1782, 1784-1787, 1844, 1846
1729

BUSHARA, M. G. Short notes on the biology of the
talih wood-borer Sinoxylon senegalense, Knrsch (Bostrychidae),
(Coleoptera), Sudan Silva (1981/1982) 4 (24) 25-33 [En, 7
ref., 5 pl.]
S. senegalense is the only bostrychid known in Sudan, and
attacks a number of economically important hardwoods, particularly Acacia seya/ and A. nilotica.
1730 MONDAL, K. A.M. S. H. Dose-mortality response of
Tribolium castaneum Herbst larvae to pirimiphos-methyl.
International Pest Control (I 984) 26 (5) 128-129, I 37 [En, 21
ref., 5 fig.] Department of Agricultural Biology, The University,
Newcastle upon Tyne, NEI 7RU; United Kingdom.
The calculated LD50s after 1st- to 5th-instar larvae of the
stored products pest Tribolium castaneum had been exposed for
24 h to pirimiphos-methyl in their wheat-flour and yeast rearing
medium were 490, 5.49, 30.9, 33.1 and 63.1 p.p.m., respectively,
indicating that toxicity was related to the amounts of the treated
medium ingested.
1731 Al-CHAlABI, B. M.; MAHDI, M. T.;SUHAILY, I. A.; ALBAHADILY, A. H. (Effect ofaflatoxins produced in stored products on the biology of Callosobruchus macu/atus F.J Journal of
Biological Sciences Research, Iraq (I 984) 15 (2) 13-28 [Ar, en,
16 ref.]
During studies in Iraq on the development of Cal/osobruchus macu/atus in stored products, 2 of the aftatoxins
that occur naturally in deteriorating infested foodstuffs, B 1 and
8 2 , were artificially increased by application at different concentrations. They were found to affect the oviposition of the 2nd
generation less than that of the 1st. The duration of the development period was directly proportional to the concentration of
aflatoxin in the substrate, and the average lifespan and average
number of eggs laid and of adults produced were all inversely
proportional to the concentration of aflatoxin. Males exposed to
the aflatoxins usually had shorter lives than females, except in
the case of 2nd-generation males exposed to aflatoxin B2, which
lived longer than exposed females. In general the 1st generation
was more susceptible than the 2nd to these toxins.

Helenium aromalicum) and bisabolangelone (isolated from
seeds of Angelica sylvestris) were toxic to larvae and caused
morphogenetic changes in pupae. Adults treated with these
compounds laid fewer eggs and their lifespans were shorter than
those of untreated ones. Bakkenolide A (isolated from Homogyne a/pina) had no effect on the test insects.
1734 AFIFI, A. M. Description of developmental stages of
Uroobovella (Fuscuropoda) marginata (Koch), (Acari: Gamnsida:
Uropodidae). BulJetin, Zoological Society of Egypt (I 983,
publ. 1984) No. 33, 81-85 [En, ar, 8 ref., 3 fig.] Agricultural
Zoology Department, Faculty of Agriculture, Cairo University,
Giza, Egypt.
The egg, larva, protonymph and deutonymph of
Uroobovella marginata, a uropodid mite commonly found in
large numbers in stored-food products, organic manures and
debris in Amsterdam, Netherlands. are described.
1735
BAGHERI·ZENOU~, E.
[Study of the fecundity of
Sitophilus granarius L.] Etude de Ia feconditc de Sitophilus
granarius L. Mededelingen van de Facu/teit Landbouwwetenschappen, Rijksuniversiteit Gent (1984) 49 (3a) 759-761 [Fr,
en] Faculty of Agriculture, Tehran vUnivcrsity, Karadj, Iran.
The fecundity of SitophUus granarius in stored cereals
(especially rye, rice and wheat) was studied for periods of
15-90 days in the laboratory in Egypt. The main factors influencing fecundity were found to be relative humidity, grain moisture content and grain hardness. About 12 adultsjfemale were
produced during the first 15 days of the oviposition period,
18-20 adults from the 16th to tpe 60th day, and 4 adults from
the 6Ist to the 90th day. In a population of 4164 weevils, 2427
females and 1737 males were Identified, which gave a sex ratio
of 58.3% females to 41.7% males.
1736 JONES, S. C. Evaluation of two insect growth regulators for the bait-block method of subterranean termite (lsoptera:
Rhinotermitidae) control. Journal of Economic Entomology
(1984) 77 (5) 1086-1091 [En, 21 ref., 2 fig.] Southern Forest
Experiment Station, Forest Service, USDA, Gulfport, Mississippi 39505, USA.
In laboratory studies in Mississippi, bait blocks treated
with the experimental insect growth regulators fenoxycarb and
Ro I 6-1295 (2-[4·(3-fiuorophenoxy)phenoxy]ethyl ethylcarbamate) at 1000 p.p.m. appeared to be effective in controlling the
subterranean termites Reticulitermes virginicus and
Coptotermes formosanus because they caused superfluous
intercaste production without adversely affecting feeding. For
R. virginicus, the numbers of non-functional intercastes was
>50% 4 weeks after treatment, and survival was significantly
reduced after 6 weeks. Larvae, workers, nymphs and alates of
this species developed morphological abnormalities. The numbers of C. formosanus intercastes after 6 weeks reached about
50%, but significant mortality was not observed. Differences in
food substrate affected the intercaste development of C.
formosanus; intercastes occurred with treated wood blocks but
not with treated a-cellulose.
1737

CLINE, L. D.; ZETTLER, J. L.; McDONALD, L. L.; HIGH·
H. A.
Continuous exposure to sublethal doses of
synergized pyrethrins: effects on resistance and repellency in
Tribolium confusum (Coleoptera: Tenebrionidae). Journal of
Economic Entomology (1984) 77 (5) 1189-1193 [En, 8 ref.]
Stored-Product Insects Research and Development Laboratory,
ARS, USDA, Savannah, Georgia 31403, USA.
Adults of the stored-products pest Tribo/ium confusum
from colonies reared on media treated with sublethal doses of
syncrgized pyrethrins were tested at periodic intervals in laboratory studies in Georgia, USA, in 1978-82 for their resistance to
the pesticide, repellency or attractancy to treated paper, and
preference for treated or untreated media. After being reared
for about 4 years on media treated with 50:500 p.p.m. of pyrethrins and piperonyl butoxide, the insects developed 9.1-fold
resistance at the LD95 level. Insects taken from this treated
medium after 1.25 years (6 filial generations) and reared continuously on media treated with 100: I 000 p.p.m. of pyrethrins and
piperonyl butoxide for 2.67 years developed 27.7-fold resistance
at the LD95 level. However, these insects were still significantly
repelled by concentrations of 5:50 p.gfcm 2 on kraft paper and
50:500 p.p.m. in treated rearing media, although their response
was somewhat diminished. The resistant insects were slower to
leave a treated area than were untreated controls.
LAND,

SADOMOV, E.
(Granivorous beetles.] Rastite/na
1732
Zashchita (1984) 32 (6) 32-34 [Bg]
Notes arc given on the morphology, biology, harmfulness
and control of the most important quarantine pests posing a
threat to stored legume seeds in Bulgaria. These pests are
Bruchus pisorum, B. /entis, B. rujimanus, Callosobruchus
maculatus, C. chinensis and C. ana/is. They can be controlled
by fumigating hermetically sealed seed stores with Gastoxin
[phosphine] tablets at I gfm' for 72-96 h, Delicia [phosphine]
packets at I packet/! grain and I packet/12 em' for 120-160 h,
or methyl bromide at 30-40 gfcm 3 for 24 h.
1733 NAWROT, J.; BlOSZYK, E.; HARMATHA, J.; NOVOTNY, L.
The effect of bisaboloangelone, helenalin and bakkenolide A on
development and behaviour of some stored product beetles. Zeitschrift fur Angewandte Entomologie (1984) 98 (4) 394-398
[En, de, 17 ref.] Institute for Plant Protection, 60-318 Poznan,
Poland.
Three sesquiterpene lactones isolated from plants were
applied topically to larvae, pupae and adults of the stored-product pests Tribolium confusum and Trogoderma granarium and
to adults of Sitophi/us granarius. Helenalin (isolated from
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1738 MARDAN, A. H.; HAREIN, P. K. Susceptibility of a
malathion-resistant strain of lndianmeal moths (Lepidoptera:
Pyralidac) to Bacillus thuringiensis Berliner. Journal of Economic Entomology (1984) 77 (5) 1260-1263 [En, 19 ref.]
Department of Entomology, Minnesota University, St. Paul,
MN 55108, USA.
The susceptibility of a malathion-resistant strain of the
stored-grain pest Plodia interpunctel/a to Bacillus thuringiensis was determined in laboratory studies in the USA. Larvae in

5 different ins tars were exposed to 6 concentrations of Dipel and
Thuricide by mixing each formulation in a culture medium
based on turkey mash, which served as the food. Early-instar
larvae were more susceptible than late-instar larvae to the bacterium, while larvae in all ins tars were more susceptible to Dipel
than to Thuricide. The period of larval growth and development
was extertded by exposure to the bacterium from each formulation. Differences in larval susceptibility to the bacterium may
have resulted from larval immunity or behaviour or the relative
potency and repellency of Dipel when compared with Thuricide.
1739
HARRIS, D. L.
The khapra beetle, Trogoderma
granarium Everts (Coleoptera: Dermestidae). Entomology Cir-

cular, Division of Plant Industry, Florida Department of Agricultural & Consumer Services (1984) No. 262,2 pp. [En, 9 ref.,
I fig.] Bureau of Methods Development, PO Box 1269, Gainesville, Florida 32602, USA.
Information is given on the distribution in the USA, morphology, biology, economic importance, detection and control of
Trogoderma granarium, which is one of the most important
stored-products pests. While not yet established in Florida, it
has been intercepted at ports of entry. Complete development
from egg to adult lasted 26-220 days according to temperature.
The optimum temperature was 35°C, and temperatures below
25°C or crowded conditions sometimes resulted in larval diapause that could last for several years. Rapid multiplication
occurred in hot dry conditions, and T. granarium did not compete well with other stored-products beetles in humid climates.
Both detection and control necessitate careful examination and
cleaning of cracks and crevices and behind panelling. Chemical
control is quite difficult and requires the use of both surface
sprays and fumigants at high concentrations.
1740 HODGES, R. J.; BENTON, F. P.; HALL, D. R.; SER0DIO,
R. DOSS. Control of Ephestia cautella (Walker) (Lepidoptera:
Phycitidae) by synthetic sex pheromones in the laboratory and
store. Journal ofStored Products Research (1984) 20 (4) 191197 [En, 15 ref., 2 fig.] Storage Department, Tropical Development and Research Institute, Slough, SL3 7HL, United
Kingdom.
The reduction in mating of Ephestia cautel/a caused by
permeation of the atmosphere with synthetic sex pheromone
components was investigated in the laboratory and store. In the
laboratory, the 3 main components of the pheromone complex
was tested either singly or in combination, and (9Z,l2E)-9,12tetradecadienyl acetate (ZETA) was found to be most effective.
Field trials were carried out in simulated cocoa stores with 4
different initial application r~tes of ZETA and 2 moth population densities. The concentration of airborne pheromone was
measured, and the emergence of the F 1 generation was used to
assess the degree of reproductive control. Decreased numbers of
copulatingJairs were observed in the stores treated with pheromone, an F 1 emergences were reduced by 91 to over 99%
when population densities of moths of 0.1-0.3 mothsfm 2 surface area were exposed to pheromone concentrations of 4-10

p.gfm'.
1741 SPRATT, E. C. The effects of atmospheres containing
5-20% oxygen with and without 10% carbon dioxide on the
productivity of Tribolium castaneum (Herbst) and T. confusum
Du Val (Coleoptera: Tenebrionidae). Journal of Stored Products Research ( 1984) 20 ( 4) 199-203 [En, II ref., 2 fig.] Ministry of Agriculture, Fisheries and Food, Slough Labnratory,
Berks., United Kingdom.
Adults of Tribolium castaneum were exposed to atmospheres reduced in oxygen content with and without 10% carbon
dioxide for 27 days. The egg production declined with the oxygen tension but in oxygen concentrations of 10, 7.5 and 5% was
about 60% higher in the presence of 10% carbnn dioxide than in
its absence. However, 10% carbon dioxide did not enhance productivity when oxygen comprised 20% of the atmosphere and
oviposition in T. castaneum and T. confusum was then similar

to that in air. Egg hatch was unaffected at 10% oxygen with or
without carbon dioxide but was seriously impaired when only
5% oxygen was present. No significant adult mortality occurred
in any of the gas mixtures and in all cases normal fecundity was
quickly regained at the end of the experimental period.
1742 Cox, P. D.; BELL, C. H.; PEARSON, J.; BEIRNE, M. A.
The effect of diapause on the tolerance of larvae of Ephestia
kuehniella to methyl bromide and phosphine. Journal ofStored
Products Research (1984) 20 (4) 215·219 [En, 10 ref.] Ministry of Agriculture, Fisheries and Food, Slough Laboratory,
Berks., United Kingdom.
Larvae from a stock of Ephestia kuehniel/a recently collected from an unheated flour store in southern England, were
exposed at 10 and l5°C to 2 fumigants commonly used for the
control of this species in the United Kingdom. Various exposure
periods were tested and the mortality of larvae that had entered
diapause was compared with that of non-diapausing larvae.
Diapause increased the tolerance of larvae to methyl bromide
and phosphine at low temperatures. The minumum dosage of
methyl bromide for complete control of diapausing larvae was
about 80 mghflitre during a 20-h exposure period at lO'C and
less than 70 mghflitre during a 16-h exposure at 15'C. Complete kill of diapausing larvae at IO'C was obtained after a 4day exposure to phosphine with a concentration X time product
of 8.1 mgh/litre, but a slightly higher dosage was required in a
test at 15'C.
1743 DICK, K. M.; CREDLAND, P. F. Egg production and
development of three strains of Callosobruchus maculatus (F.)
(Coleoptera: Bruchidae). Journal of Stored Products Research
(1984) 20 (4) 221-227 [En, 9 ref., 5 fig.] Department of Zoology, Bedford College, London University, Englefield Green,
Surrey, TW20 9TY, United Kingdom.
The numbers of eggs laid by individual females of 3 geographically isolated strains of Callosobruchus maculatus on
different numbers of cowpea (Vigna unguiculata) were counted.
Females of strains originating in the Yemen Democratic Republic and Brazil laid about 40 eggs when provided with a single
cowpea, whilst females of a Nigerian strain laid 75. Given 40
cowpens, females of all 3 strains laid between 80 and 90 eggs.
Only 1 or 2 adults of the Yemen strain emerged from cowpeas
irrespective of the initial number of eggs present, compared with
the 10 or more adults of the other 2 strains which emerged when
the cowpea bore numerous eggs. The daily levels of oviposition
did not differ among the strains when females had access to
cowpeas changed daily for others bearing no eggs. The periods
of development differed among the 3 strains, the greatest
median value being 33 days in the Yemen strain where the
greatest individual variation in development times was also
noted. The significance of the results to the development of
possible control measures for this pest is discussed.
1744 RUP, P. J.; CHOPRA, P. K. Effect of hydroprene on
Callosobruchus maculatus (F.) (Coleoptera: Bruchidae). Journal ofStored Products Research (1984) 20 (4) 229-232 [En, 14
ref., 2 fig.] Department of Biology, Geru Nanak Dev University,
Amritsar-143005, India.
The effect of the insect growth regulator, hydroprenc, was
observed on Cal/osobruchus maculatus. Hydroprene was
applied topically to the last 2-3 sternites of unmated males and
females with a micropipette. No significant decrease in fecundity was observed even with the highest dose of 7.5 p.g of
hydroprene, whereas the fertility of the eggs laid by treated
females was affected on the 1st day of the oviposition period
even with the lowest dose of 0.1 f.Lg, and the effect was diluted
with time. Male fertility was also affected. The F 1 adults showed
morphological abnormalities and their developmental period
was prolonged.
1745

STRATIL, H. U.; LOPPNOW, B.; STRATIL, H. H.; GRAS.
H.
[Investigations on the use of pheromone traps as
indicators of the incidence of some pyralid species injurious to
stored products (Lep., Pyraloidea).] Untersuchungen uber die
Verwendung von Pheromonfallen als Befallsindikatoren bei
einigen vorratsschlidlichen Zlinslerarten (Lep., Pyraloidea).
Anzeiger fiir Schiidlingskunde, Pf/anzenschutz, Umweltschutz
(1984) 57 (8) 150·153 [De, en, 4 ref.] Biologische Bundesanstalt fiir Land- und Forstwirtschaft, lnstitut fiir Vorratsschutz,
1000 Berlin 33.
NER,
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Traps baited with 50 mg of the synthetic pheromone
(9Z,I2E)-9,12-tetradecadicnyl acetate, of the type known as
·netia moth indicator', were placed in 7 warehouses in West
Berlin containing cocoa beans, dried vegetables and spices.
Many more individuals of Epheslia cautel/a, E. elutella, E.
kuehniella and Plodia interpunctel/a were caught in baited
than in unbaitcd traps. It is concluded that the baited traps are
suitable indicators for light infestations.
1746 FORD, E. J. Priobium carpini (Herbst), an Old World
anobiid now established in Maryland (Coleoptera). Coleopterists
Bulletin (1984) 38 (3) 249-250 [En, 4 ref.] Animal and Plant
Health Inspection Service, USDA, Baltimore, Maryland 21202,
USA.
Evidence suggesting that Priobium carpinl, a species hitherto known only from the Old World, has become established in
Maryland is presented and discussed. Adults were collected at
light in Baltimore City in 1970 and 1975 and were beaten in
1983 from a wooded area near the Baltimore-Washington International Airport. In addition, they were reared 1983 from rotten
wood (oak [Quercus] of New World origin) removed from a
historic wooden vessel in Baltimore harbour; the infestation had
clearly been of long standing. Characters are given by which P.
carpini can be separated from P. puncta/us and P. sericeum,
which also occur in North America.
1747 HELAL, H. Effect of constant temperatures and relath·e humidities on the small post~powder beetle Lyctus africanus
Lesne., in Egypt (Coleoptera, Lyctidae). Agricultural Research
Review (I 98 I, reed. I 985) 59 (I) I 57-165 [En, ar, 2 ref., 2 fig.]
Plant Protection Research Institute, Agricultural Research
Centre, Ministry of Agriculture, Egypt.
The effect of 4 constant temperatures (20, 25, 30 and
35°C} and 4 relative humidities (45, 55, 65 and 75%) on the
duration of the egg and _pupal stages and percentage hatch of the
timber pest Lyctus aji'icanus was determined in laboratory
studies in Egypt in 1976-77. The egg stage was longest (13
days) at 20°C and 75% RH and shortest (2.6 days) at 35°C and
45% RH. Egg hatch was highest (96.6%) at 30°C and 45% RH
and lowest (63.5%) at20°C and 75% RH. The pupal stage was
longest (44.3 days) at 20°C and 75% RH and shortest (7.4
days) at 35°C and 45% RH. The most suitable temperatures for
both egg and pupal development were therefore considered to be
about 30-35°C and the thresholds for development of the 2
stages about 18 and l6°C, respectively.
1748 HELAL, H. Some biological informations about the
small powder post beetle Lyctus africanus Lesne. in Egypt (Coleoptera, Lyctidae). Agricultural Research Review {1981, reed.
1985) 59 (I) 167-175 [En, ar, 2 ref., 3 fig.] Plant Protection
Research Institute, Agricultural Research Centre, Ministry of
Agriculture, Dokki, Egypt.
Laboratory studies were carried out in Egypt in 1978-79
on the biology of Lyctus africanus on seasoned Poinciana wood.
There were 5 generations a year, lasting averages of 44, 42, 38,
54 and 149 days, respectively. The major factor affecting generation time was thought to be temperature. The egg stage lasted
a mean of 4 days, the larval stage I 8-96 days, the pupal stage
13 days, the preoviposition period 2.0-3.1 days, and adult lifespan 14 days for males and 19 days for females. The mean
number of adult offspring per female was 17.
1749 HODGES, R. J.; CORK, A.; HALL, D. R. Aggregation
pheromones for monitoring the greater grain borer Prostephanus
truncatus. In 1984 British Crop Protection Conference. Pests
and diseases. Proceedings of a conference held at Brighton
Metropole, England, November 19-22,1984. Volume I. Croydon, United Kingdom; British Crop Protection Council (1984)
255-259 [En, 4 ref., 5 fig.] Storage Department, Tropical Development & Research Institute, Slough, Berks., SL3 7HL, United
Kingdom.
The successful development of a pheromone-baited trap for
the stored-grain pest Prostephanus truncatus is described. Initial tests in farm stores in Tanzania employed the components
dominicalure I [1-methylbutyl 2-methyl-2-pentenoate] and
dominicalure 2 [1-methylbutyl 2,4-dimethyl-2-pentenoate] of
the pheromone of Rhyzopertha dominica and a combination of
both. Dominicalure 2 alone was the most effective treatment,
demonstrating the presence of the beetle about as frequently as
by thorough visual inspection. A component of the aggregation
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pheromone of P. truncatus, trunc-call, was subsequently identified as I -mcthylethyl (E)-2-methyl-2-pentcnoate. This compound was twice as effective as dominicalure 2 when used as a
bait in laboratory bioassays or in farm stores of maize in Togo.
Cardboard traps baited with trunc-call are now recommended
for monitoring P. truncatus.
1750 WEIDNER, H. [House and storage pests on the march.
I. Trogoderma angustum (Soller, 1849).] Haus- und Vorratssch3:dlinge auf dem Vormarsch. I. Trogoderma angustum
(Solier, 1849). Praktische Schiidlingsbekiimpfer (1984) 36 (4)
43-48 [De, 3 I ref., 2 fig.] Uhlandstrasse 6, D-2000 Hamburg
76, German Federal Republic.
The morphology, biology and harmfulness of the storedproduct pest Trogoderma angustum arc reviewed. The preferred food of this pest is thought to be dead insects, although it
also attacks dried meat and a wide range of stored plant material. For its control, a combination of quick-acting pyrethrins
and a slower-acting but completely effective compound such as
diazinon is recommended.
1751 WEIDNER, H. [House and storage pests on the march.
2. Reesa vespu/ae (Milliron, 1939).] Haus- und Vorratsschffdlinge auf dem Vormarsch. 2. Reesa vespulae (Milliron,
1939). Praktische Schiidlingsbekiimpfer (1984) 36 (5) 85-90
[De, 20 ref., 2 fig.] Uhlandstrasse 6, D-2000 Hamburg 76,
German Federal Republic.
The morphology, biology and distribution in Europe of
Reesa vespulae, a pest of stored seeds and other stored products
that also occurs in dwellings and was imported from North
America, are reviewed. The pest can be controlled using compounds such as methoxychlor, malathion or pirimiphos-methyl
or by fumigation, preferably with several treatments during
May-June.
1752 GROSSER, D. [Conditions necessary for the existence
of, and the recognition of little known wood-destroying insects
and 'occasional wood-destroyers'.] Lebensbedingungen und
Erkennung weniger bekannter holzzerstOrender Insekten und
Praktische Schiidling'gelegentlicher HolzzerstOrer'.
sbekiimpfer (1984) 36 (5) 101-112 [De, 17 fig.] Institut fiir
Holzforschung, Universitfit Miinchen, D-8000 Munich 40, German Federal Republic.
Details are given of the biology of some little-known wooddestroying insects and some that occasionally destroy wood as
well as information on their morphology to facilitate identification. The insects dealt with include Callidiurn violaceum, Phymatodes testaceus, Urocerus gigas, Sirex juvencus, Xeris
spectrum, Trypodendron /ineatum [Xyloterus lineatus], T.
domesticum [X. domesticus], Camponotus herculeanus and
Lasius spp.; those that occasionally destroy wood include
Dermestes spp., Nemapogon granellus, Tenebroides
mauritanicus, Tenebrio mo/itor and Niptus hololeucus.
1753
SELLENSCHLO, U.
[Attagenus fasciatus (Thunberg,
1795) andAttagenus woodroffei Halstead & Green, 1979- two
rare Dermestidae in North Germany.] Attagenus fasciatus
(Thunberg, I 795) und Altagenus woodroffei Halstead u.
Green, 1979- zwei seltene Dermestidae in Norddeutschland.
Praktische Schiidlingsbekiimpfer (I 984) 36 (I 0) I 98- I 99 [De,
18 ref., 6 fig.] Medizinaluntersuchungsanstalt, Hygienisches
lnstitut, D-2000 Hamburg 36, German Federal Republic.
The morphology and biology of the dermestids Attagenus
fasciatus and A. woodroffei, which were first recorded in
Hamburg, German Federal Republic, in 1975 and are found
occasionally in the north of that country, having been imported,
are reviewed. The circumtropical A.fasciatus has not yet been
observed in dwellings, while the Scandinavian A. woodroffei can
cause damage in dwellings and should be controlled using com~
pounds such as pyrethrins, permethrin, methoxychlor or
propoxur.
1754 MEHTA, V. K.; SETHI, G. R. Effect of gamma radiation on the eggs of Triholium castaneum (Herbst). Journal of
Nuclear Agriculture and Biology (1984) 13 (3) 72-74 [En, I 7
ref.] Nuclear Research Laboratory, Indian Agricultural
Research Institute, New Delhi-! 10012, India.
Studies in the laboratory in India on the susceptibility of
eggs of Tribolium castaneum to gamma radiation showed that
the radiosensitivity of eggs decreased with increasing age of the
embryoj in eggs irradiated during the first 48 h after deposition
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embryonic development was arrested, but a higher radiation
dose was required to sterilize eggs 72-96 h old. Mortality of
eggs in the same age group was directly related to the radiation
dose. Survival to the adult stage was prevented by a dose of 8
krad or more, irrespective of the age or the eggs.
1755 OKELANA, F. A.; 0SUJI, F. N.C. lnftuence of relative
humidity at 30°C on the oviposition, de,·elopment and mortality
of Sitophilus zeamais 1\tlotsch. (Coleoptera: Curculionidae) in
maize kernels. Journal of Stored Products Research ( 1985) 21
(I) 13-19 [En, 20 ref.] Entomology Research Laboratory,
Department oF Zoology, Jbadan University, Nigeria.
Eight cultivars of maize in Nigeria comprising 5 improved
(high-yielding) cultivars (FARZ-23, -25, -27, -34 and TZY)
and 3local (low yielding) cultivars (LWI, LW2 and LY) were
conditioned to moisture contents in equilibrium with relative
humidities of 30, 50,70 and 90% at 30 ±
and subsequently
inFested with Sitophilus zeamais. The numbers of eggs laid,
rate of development mortality, length, width and weight oF the
weevils· were determined at each relative humidity. Relative
humidities of 30 and 50% were detrimental to survival, oviposition and development or the weevils, and weevil damage to the
kernels judged by the number oF weevils that emerged, was
greatest at 70% RH. The largest numbers oF eggs were laid at
90% RH on all maize cultivars, but the growth or bacteria and
Fungi effectively prevented the growth oF the weevils. Kernels or
all cultivars conditioned to 50 and 70% RH supported heavier,
larger, more active and darker weevil emergents than those at
90% RH. Oviposition was lowest at 30% RH, and there was no
noticeable kernel damage in any cultivar at this humidity. Of
the humidities studied, 70% was optimal in terms or oviposition,
fecundity and kernel damage for all maize cultivars.

zoe

1756 WINKS, R. G. The toxicity of phosphine to adults of
TriboUum castaneum (Herbst): phosphine-induced narcosis.
Journal of Stored Products Research (1985) 21 (I) 25-29 [En,
14 ref., 2 fig.] CSIRO Division of Entomology, GPO Box 1700,
Canberra, ACT, 2601, Australia.
The narcotic effect of phosphine on adults or Tribo/ium
castaneum was examined over concentrations ranging from
about 0.2 to 50 mgflitre. Times to narcosis decreased with
higher concentrations as did the rate of decrease or these times
consistent with a decreasing rate or uptake with increasing concentration. Correlations between narcosis times and mortality
were examined but were only oF limited value For rapidly estimating mortality response. Moreover, from these correlations it
was not possible to resolve the question as to whether narcotized
insects have a better chance of survival. Narcosis may have
practical implications in terms of phosphine resistance.
1757 SPRATI, E.; DIGNAN, G.; BANKS, H. J. The effects of
high concentrations of carbon dioxide in air on Trogoderma
granarium Everts (Coleoptera: Dermestidae). Journal of Stored
Products Research (1985) 21 (I) 41-46 [En, 24 ref., I fig.]
Ministry of Agriculture, Fisheries & Food, Slough, Berks.,
United Kingdom.
Several developmental stages of a laboratory strain or
Trogoderma granarium were subjected to an atmosphere of
60% carbon dioxide in air at 20 or 30"C and 60% RH for
varying lengths of time. The eggs, pupae and adults all died
within 6 days, but some larvae survived For 16 days or more at
both temperatures. Larvae were then exposed at 45,60 and 75%
RH to 45, 60 or 75% C0 2 in air at 20 or 30"C and additionally
to 30% C02 in air at 30°C. Mortality increased with C0 2
concentration and temperature. Howevert only wher'i a C0 2
concentration of 75% at 30°C was applied did all larvae die and,
even then, a 15-day exposure was required. Some survival
occurred aFter 18 days in all other conditions. Exposure times of
to days or less, at temperatures of 20°C or above, have been
recommended for use with high C02 atmospheres for the control or stored products pests but this investigation shows that
these may be madequatc iF T. granarium is present.
1758 MUBVUTA, D. Indian meal moth. Zimbabwe Agricultural Journal (1984) 81 (5) 188 [En] Plant Protection Research
Institute, Zimbabwe.
Notes are provided on the biology, injuriousness and chemical control oF Plodia interpunctel/a in stored products in
Zimbabwe. Outbreaks were once a serious problem there, but
now they occur only exceptionally. This may be because natural
enemies such as the parasite Bracon hebetor have had a better

chance or survival since the curtailment of routine insecticide
spraying.
1759 HORNG, S. B.; PENG, W. K. [Morphological comparison of pronotum and scutellum between rice weevil and maize
weevil.] NTU Phytopathologist and Entomologist (1983, reed.
1985) No. 10,39-46 [Ch, en, 25 ref., 3 fig.] Department of Plant
Pathology and Entomology, National Taiwan University,
Taiwan.
Comparative observations made in the laboratory in Taiwan on the morphology of the pronotum and scutellum oF the
stored-grain pests Sitophilus oryzae and S. zeamais are
described. Discriminant analysis showed that the probability of
misidentification of the 2 species was < 10% when the size of the
punctures along the mid-line or the pronotum was used as a
taxonomic character.
1760 GAMBETIA, A.; ORLANDI, E.
[Wood-boring insects
found in stored wood. Part 1: Lyctidae and Bostrychidae.] Su
alcuni insetti reperiti nel legname nei depositi. I. Lictidi e Bostrichidi. Contributi Scientifico-Pratici per una Migliore Conoscenza ed Utilizzazione del Legno. Istituto per Ia Ricerca sui
Legno, Italy (1982) No. 30, 7-28 [It, en, fr, 20 ref., 12 pl.]
Descriptions arc given oF the distribution, morphology,
biology and damage caused by Lyctus brunneus, L. p/anicollis,
L. africanus, L. hipposideros, Trogoxylon impressum, Bostrichus capucinus, Heterobostrychus brunneus, Bostrychoplites cornutus and Sinoxylon rujicorne. Tests were
carried out to study the capacity of the Lyctidac to survive in the
Italian climate. L. planico/lis, L. africanus and L. hipposideros
emerged from samples kept at 20.8"C and RH 50% in the
laboratory, while only L. p/anicol/is emerged from samples kept
outside (temp. 14.7"C, RH 59.8%).
Mites

See also absts. 1523, 1551
1761
CUNNINGTON, A. M.
Resistance of the grain mite
Acarus siro L. (Acarina, Acaridae) to unfavourable physical conditions beyond the limits of its development. Agriculture, Ecosystems and Environment (1984) ll (4) 319-339 [En, 16 ref., 9
fig.] MAFF Slough Laboratory, Berks., SL3 7HJ, United
Kingdom.
The resistance of the stored-grain pest Acarus siro to
unfavourable physical conditions was studied in the laboratory
to determine how long some members or a population might
survive adverse conditions. Eggs were the most resistant stage to
extreme temperatures and desiccation. The most resistant eggs
were those in an early stage oF development, and resistance
declined with age. Resistance was greater in populations that
had been reared at near-threshold conditions than in those
reared at more Favourable temperatures and humidities. At
temperatures above 30 and below 0°C, relative humidity ceased
to affect survival, the eggs being killed by heat or cold before the
effects of desiccation became important. No eggs survived For
more than 10 hat 35°C or 35 min at 40°C. Eggs survived For up
to 12-14 days at -10 and 24-26 days at -5"C. At O"C, the
maximum survival period varied From 80 days at 20% to 180
days at 90% RH. For eggs at temperatures within the developmental range at 20-50% RH, survival appeared to be directly
related to humidity and inversely related to temperature, survival ranging from 20 days (20% RH) to 45 days (50% RH) at
5"C and from I day (20% RH) to 3 days (50% RH) at 30"C.
1762 RACK, G.
[Systematics, morphology and biology of
mites (Acari) in houses and stores and mites of medical importance. Part Ill. The mould mite Tyrophagus putrescentiae
(Schrank, 1781) and other mites occurring in large numbers in
new buildings.] Systematik, Morphologie und Biologic von
Milben (Acari) in Htiusern und Vorraten sowic Milben von
medizinischer Bedeutung. Teil III. Die Modcrmilbe
Tyrophagus putrescentiae (Schrank, 1781) und andere Mil ben
als Verursacher von Neubauplagcn. Praktische Schiidlingsbekiimpfer (1984) 36 (2) 13-16 [De, 14 ref., 3 fig.] Zoologisches Institut und Zoologisches Museum, UniversiHit
Hamburg, D-2000 Hamburg 13, German Federal Republic.
In this Further paper of a series on mites inFesting dwellings
and storage premises and of medical importance, information is
given on the systematics, morphology, biology, harmfulness and
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control of Tyrophagus putrescentiae, AttterOSf!ius p/umigerus
and other mites which infest new buildings in large numbers.
Their presence is the result of dampness and mould, and T.
putrescentiae can cause allergic skin reactions.
1763
LYNCH, S. M. T.; THIND, B. B.
A comparison of
sieving and oil flotation methods for quantitative assessment of
mite population$ in grain. Journal ofStored Products Research
( 1985) 21 (I) 35-40 [En, I 0 ref., 2 fig.] Ministry of Agriculture,
Fisheries & Food, Slough Laboratory, Berks., United Kingdom.
Separate populations of Acarus siro and Glycyphagus
destructor [Lepidog/yphus destructor) were used to inoculate
grain with a known number of mites. Regardless of differences
in species and original levels of infestation, recovery by oil flotation was never less than 75%, whereas that by sieving never
exceeded 43% of true mite population. Moreover, flotation
extraction from th~ sieved wheat recovered up to 60% of the
population not extracted by the sieving technique. Sieving efficiency was also shown to be strongly biased by species differences, whereas flotation extraction varied little between the 2
species at a fixed density. Thus, sieving grossly underestimated
the true level of infestation and was inconsistent and unreliable
for qu3.ntitative estimation of mii~ populations in grain.

TECHNIQUES
1764 TRONG, L. [Research to find a method for testing the
resistance of panels to fungal de~;ay.] Recherche expCrirnentale
d'une methode d'essai de Ia resistance des panneaux a Ia pourriture. Bois et Forets des Tropique.s (1984) No. 203, 65-77 [Fr,
en, es, 41 ref., 5 pl. (I col.)] CTFT, 45 bis, av. de Ia Belle·
Gabrielle, 94130 Nogent-sur-Marne, France.
Followjng a review of testing methods for plywood and
particleboard, a method is described which is based on the
French standard (AFNOR No. 51.295). Samples are held
between two blocks of beech wood inoculated wi~h a fungus and
left in non-sterile conditions for several weeks.
VASSIUADIS, P.; MAVRO~IMATI, C.; KAlAPOTHAKI, V.;
G.; EFSTRATIOU, M.
Salmonella isolation with
Rappaport-Vassiliadis enrichment medium seeded with different
sized inocula of pre-enrichment cultures of meat products and
sewage polluted water· Journal of Hygiene ( 1985) 95 (I) 139·
147 [En, 17 ref.] Hellenic Pasteur lnst., Athens 11521, Greece.
1765

CHRONAS,

CONTROL
See also absts. 1458, 1467-1468, 1473, 1513, 1519, 1527,
1529, 1535, 1553-1554, 1572. 1574, 1576, 1578, 1580,
1582, 1585-1586, 1590, 1593, 1603, 1650, 1666, 1681,
1684, 1689, 1704, 1708, 1710. 1716, 1724-1725, 1730,
1732-1733, 1736-1738, 1740-1742, 1744, 1753-1754,
1756-1757, 1846
1766 YAO, K.; YANG, C. J. [Using pheasant pepper seed oil
for controlling the broad bean weevil Bruchus rufimanus.] Acta
Entomologica Sinica (1984) 27 (2) 173-181 [Ch, en, 2 ref., 2
fig.] Department of Plant Protection, Central China College of
Agriculture, China.
Laboratory studies were carried out in China to determine
the effectiveness of the seed oil of pheasant pepper (Litsea
cubeba) against adults and larvae of Bruchus rufimanus
infesting broad bean seeds [Vi cia faba]. Effective control was
obtained by mixing 50 kg of infested seeds with 300 g of the seed
oil. Adult mortality 12 days after treatment was 95.8%. Total
mortality could be obtained by fumigating seed~ with the oil at
200 ml/m 3 for 8 da)'S. The LC50 and LC90 against adults were
59.6 and 134.9 mlfm 3, respectively, while the LT50 and LT95
were 86.6 and 334.9 h. The oil was less effective against larvae.
1767 KUZNETSOVA, YU. 1.; ANTYKOV, S. A. [Disinfestation
of components.] Zashchita Rastenii (1984) No. 10, 33 [Ru]
Vsesoyuznyl Nauchno-issledovatel'skil Tekhnologicheskil
Institut Karantiny i Zashchity Rastenil, Moscow, USSR.
A laboratory study was carried out in the USSR to determine the effectiveness of fumigation of grain and bran with
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methyl bromide against the greater wax moth [Galleria mellonella], which infests food products containing 35~60% wheat
and maize grains and bran. These components carne from stores
infested by pests including the grain weevil [Sitophilus
granarit~s], the confused Hour beetle [Tribolium conjijsum],
the lesser grain borer [Rhyzopertha dominica], the grain moth
[Sitotroga cerealella] and the flour moth [Ephestia
kuehniella]. On the basis of the results, the dosag~ recommended for protecting these components against inf~t~tion by
G. rnellonel/a when used for food production is 5 gfm3 with an
exposure time of 20 h.
1768 SRIVASTAVA, M. K.; GOPAl, K. Relative toxicity of
organophosphorous insecticides against stored graiQ pests.
Journal of Advanced Zoology (1984) 5 (I) 23-27 [En, 5 ref.]
Department of Zoology, Allahabad University, India.
The toxicity of aaythion [phoxim], etrimfos, bromophos,
fenitrothjon, iodofenphos [jodfenphos], malathion and
pirimiphos-methyl to the storedMgrain pests Sitophilus oryzae,
Trogoderma granarium, Tribolium castaneum, Lasioderma
serricorne and Callosobruchus maculatus was studied in the
laboratory in India. On the basis of the LC50s, etrimfos was
most toxic to S. oryzae, T. castaneum and Trogoderma
granarium and L. serricorne, while phoxirn was most toxic to C.
maculatus. It is concluded that phoxim applied at the LC99 of
25.70 p.p.m. and etrimfos applied at the LC90 of 10.30 p.p.m.
against T. granarium and C. maculatus, respectively, the least
susceptible species, would be effective against all the other species. Both these compounds are considered suitable for field
evaluation.
1769 IVBIJARO, M. F. Toxic effects of groundnut oilqn the
rice weevil Sitophilus oryzae (L.). Insect Science and it~ Application (1984) 5 (4) 251-252 [En, 6 ref.] Department of Agricul·
tural Extension, Ibadan University, Nigeria.
In maize grains mixed with groundnut oil at a dose of 20
ml/kg, 100% mortality of infesting examples of Sitophilus
oryzae was observed within 24 hand 100% at 10 and 5 mlfkg in
2 and 3 days, respectively. Egg-laying and progeny development
in the weevils were completely prevented at groundnut oil doses
other than I mlfkg, at which the number of eggs laid and
progeny developed were 27 and 38% of those in the oil-free
control during the same period. When maize treated with oil at
10-20 ml/kg was reinfested after 19 weeks with fresh adults,
less than 42% of them had died. The total number of progeny
that emerged on week 23 from the 2 higher doses of oil was 38%
of t~at emerging from the control. Groundnut oil did not affect
the viability of insect-free maize grains ~fter 25 weeks. Weevil
damage to maize grains after 25 weeks was only 6-13% after oil
treatment at 10~20 ml/kg compared to 100% in the un!r!"'!cd
control.
1770
HIGHlAND, H. A.; LEESCH, J. G.; CliNE, L. p.;
ZEHNER, J. M. Phosphine fumigation of thick-film polyet~yl
ene food bags and laminated film food packets. Journal of
Economic Entomology (1984) 77 (4) 1041·1045 [En, 7 ref.]
Stored-Product Insects Research and Development Labortttory,
ARS, USDA, Savannah, Georgia 31403, USA.
Small, heat-sealed polyethylene bags containing airtight
food packets were fumigated with phosphine according to recM
ommend!=d procedures. Some internal packets contained simulated insect penetrations. Toxic levels of phosphine were found
in the 254-J<m polyethylene film bags within 24 h, but levels (92
p.p.m.) were still present after 72 h of aeration. Phosphine did
not permeate intact internal packets. There was no survival of
Tribolium castaneum in packets with simulated penetrations.
Some in~ects survived for 19-20 days in I type of intact, furni~
gated or non-fumigated packet. None survived in the other
intact, non-fumigated packets. Phosphine residues exceeding
0.01 p.p.rn. were found in foods from slit or penetrated packets
after 23 days of aeration.
1771 ZETTlER, J. L.; MCDONAlD, L. L. Toxicity of permethrin and fenitrothion to six species of stored-product insects.
Journal of Agricultural Entomology ( 1984) 1 (3) 231-235 [En,
15 ref.] Stored-Product Insects Research and Development
Laboratory, ARS, USDA, Savannah, Georgia 31403, USA.
A laboratory study carried out in the USA showed that on
the basis of the LD50s and LD95s, fenitrothion and permethrin
applied topically were more toxic than malathion to larvae of
the stored-product pests Plodia interpunctel/a, Cadra caute/la
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[Epheslia cautel/a] and Attagenus unicolor and adults of Lasi-

oderma serricorne. Fenitrothion was more toxic than malathion
to adults of Tribolium castaneum. Permethrin was less toxic
than malathion to adults of T. castaneum and T. confusum.
[Tests for
1772 SHAAYA, E.; KROITORO, D.; CARMI, Y,
cross--resistance to methyl-bromide in a stored product insect
resistant to malathion.] In Progress report for the year 1982/83
oft he Stored Products Division. Bet Dagan, Israel; Ministry of
Agriculture (1984) III, 3, 16-19 [He, en, 3 ref., I fig.] Stored
Products Division, Institute for Technology & Storage of Agricultural Products, Israel.
Cross-resistance to methyl bromide was detected in field
and laboratory strains in Israel of the stored-product pest
Oryzaephi/us surinamensis that were resistant to malathion. To
obtain complete mortality in the resistant strains, it was necessary to increase the concentration of methyl bromide 1.5~fold as
compared with that needed for a susceptible strain.
1773 CARMI, Y.; PISAREV, V.;SHAAYA, E. [Fogging of flour
mill with dichlorvos to control Ephestia kuehniella (Zell).] In

Progress report for the year /982/83 of the Stored Products
Division. Bet Dagan, Israel; Ministry of Agriculture ( 1984) VI,
6, 31-34 [He, en, 3 ref., I fig.] Stored Products Division, Institute for Technology & Storage of Agricultural Products, Israel.
A flour mill in Israel infested with Ephestia kuehniel/a was
fogged weekly with dichlorvos at 0.05 gfm3 in May-October.
Moth populations were assessed by means of pheromone traps
installed in all 4 floors of the building. Fogging reduced moth
populations significantly over the period of treatment.
1774

SIGHAMONY, S.; ANEES, 1.; CHANDRAKALA, T. S.;
z. Natural products as repellents for Tribolium castaneum Herbst. International Pest Control (1984) 26 (6) 156157 [En, 6 ref.] Entomology Division, Regional Research Laboratory, Hyderabad 500 009, India.
When oils of clove, cedarwood (Juniperus virginiana) and
karanja (Pongamia g/abra) and an acetone extract of black
pepper (Piper nigrum) were tested in India by a choice IJICthod
to determine their repellent effects on adults of Tribolium castaneum, the cedarwood, karanja and pepper products were
found to be more potent than the standard repellent dimethyl
phthalate. Karanja oil and pepper ex,tract were rated as the most
repellent at the highest concentration tested (10.38 mgfcm 3)
but were less repellent at the lowest concentration tested (2.59
mgjcm 3). Karanja oil appeared to retain its repellent effect
strongly over the 8 weeks of the experimental period.
OSMANI,

grains inside the treated bags were investigated in New Delhi.
Mortality varied from 100% after I month to 11.8% after 3.5
months from treatment, and residues on the wheat grains
decreased by up to 88% in the same period.
1777 PINNIGER, D. B. Residual insecticides - how well do
they perform against stored product pests? In Proceedings of

the Sixth British Pest Control Conference. Robinson College,
Cambridge, September 7th-10th /983. {edited by Bateman,
P.L.G.j. London, United Kingdom; British Pest Control Association (? 1983) 13 pp. [En, 18 ref.] Ministry of Agriculture,
Fisheries and Food, Slough Laboratory, Berkshire, United
Kingdom.
·
The effectiveness of residual insecticidal treatments against
pests of stored products is reviewed and di~cussed with reference
to target toxicity (the amount of insecticiQe needed to kill individual insects, the spectrum of insect species and/or strains
killed by the insecticide and the relative dosage necessary to kill
each strain or species), the length of effective life of a compound, safety and clearance of a compound, other factors such
as cost, availability, ease of use, repellency and undesirable side
effects, and the assessment Qf a formulated insecticide in exploratory laboratory tests (using either topical or film and surface
treatments) and subsequent practical trials. Previous tests carried out using Oryzaephilus surinam~nsis, Tribolium castaneum. T. confusum and Sitophilus granarius are considered.

Dono, G. D. Space spraying in practice- a review. In
Proceedings of the Sixth British Pest Control Conference.
Robinson College, Cambridge, September 7th-10th 1983.
{edited by Bateman, P.L.G.j. London, United Kingdom; British
1778

Pest Control Association (?1983) 16 pp. [En, 29 ref., I fig.]
Pesticides Division, Wellcome Foundation Limited, Crewe,
Cheshire, CWI I UB, United Kingdom.
The rol<: of space spraying (spraying for the control of
insects in flight by insecticides dispersed into the atmosphere) in
the control of public health and stored-product pests is reviewed
and discussed with reference to its development; airborne dis~
persions and their behaviour; and the performance of space
sprays in practice against flying insects such as Musca domestica and Ephestia cautella or crawling insects such as Blatte//a
germanica, Tribolium spp., Oryzaephilus surinamensis and

Sitophilus granarius.
1779 SEVILLE, J. R. The pest problem and its prevention in
the confectionery industry. In Proceedings of the Sixth British

1775

Pest Control Conference. Robinson College, Cambridge, September 7th-10th 1983. {edited by Bateman, P.L.G.j. London,

1776 SARKAR, D. K.; HANDA, S. K.; MUKERJEE, S. K.
Residual toxicity and persistence of fenvalerate on jute bags and
its persistence on wheat grains. Pesticides (1984) 18 (5) 30-31
[En, 3 ref.] Division of Agricultural Chemicals, Indian Agricultural Research Institute, New Delhi-12, India.
Since current legislation in India does not permit the mixing of insecticide with cereal grains to prevent infestation during
storage, preventive treatment must be applied to the storage
bags and to the walls of the storehouse. The residual toxicity of
fenvalerate applied at 1 or 1.5 g toxicantfm 2 on jute bags
against Tribolium castaneum, and its persistence on the wheat

1780 BELL, C. H.; ROWLANDS, D. G. The future for liquid
fumigants. In Proceedings of the Sixth British Pest Control
Conference. Robinson College, Cambridge, September
7th-10th 1983. {edited by Bateman, P.L.G.j. London, United
Kingdom; British Pest Control Association (?1983) 10 pp. [En,
4 ref.] Ministry of Agriculture, Fisheries and Food, Slough
Laboratory, Berkshire, United Kingdom.
The future of liquid fumigants for use in controlling insect
pests of stored grain is reviewed and discussed with particular
reference to laboratory ~xperiments carried out in the United
Kingdom to test possible replacements for ethylene dichloride
and for carbon tetrachloride as a carrier. Mixtures of methyl
bromide and methylchloroform [l,l,l-trichloroethane] were
tested against all stages of Oryzaephilus surinamensis (a laboratory strain and a malathion-resistant strain), Tribo/ium confusum, T. castaneum, Cryptolestes ferrugineus, Sitophilus

Su, H. C. F.
Biological activity of Zanthoxylum
a/atum to four species of stored-product insects. Journal of the
Georgia Entomological Society (1984) 19 (4) 462-469 [En, 17
ref.] Stored-Product Insects Research & Development Laboratory, ARS, USDA, Savannah, Georgia 31403, USA.
The biological activity of the pericarp of the fruits of
prickly ash (Zanthoxylum alatum [Z. planispinum]) against
adults of the stored-products pests Callosobruchus maculatus,
Sitophilus oryzae, Lasioderma serricorne and Tribolium confusum w;:as determined in laboratory studies in the USA. The
pericarp 1 whole or pulverized, applied to wheat grain at 0.5, 1
and 2% by weight showed significant repellency to S. oryzae.
The acetone extract showed no oral toxicity to S. oryzae adults
and C. maculatus larvae when applied as a commodity surface
treatment. This extract also showed very little, if any, contact
toxicity to C. maculatus and T. confusum adults, but showed
some toxicity to S. oryzae and L. serricorne adults at 50
1-tg/insect. The toxicity decreased with the treatment concentration. When applied to paper at 340 ~-tg/cm 2 , the extract had an
average repellency of 52.04% (class III) to T. confusum for 2
months.

United Kingdom; British Pest Control Association (? 1983) 7
pp. [En] Cadb~ry Limited, Bournville, United Kingdom.
The problem of infestation by pests, mainly insects, in the
confectionery industry and its prevention arc reviewed and discussed with reference to the main types of pests encountered
(stored-product insects such as Ephestia cautel/a, Ptinus tectus,
Oryzaephi/us surinamensis, Sitophi/us granarius and
Tribo/ium confusum and foreign-matter insect pests, which can
include all those with the mobility to reach the product and fall
in during processing, flying insects causing a p;uticular problem
in this respect), and control rp.easures (mainly heat sterilization,
fumigation with methyl bromide, and regular ultralow volume
fogging treatments of production rooms). The responsibilities of
hygiene teams (senior managers and pest control·operatives) arc
outlined.
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oryzae, S. granarius and Rhyzopertha dominica, and diapausing larvae of Trogoderma granarium and Ephestia elute/la.
Good results were obtained in silos with 5% methyl bromide in
methylchloroform, but this is not adequate for Hoar-stored
grain; stronger mixtures with methyl bromide have been
assessed and mixtures of bromochloromethane with methylchloroform are being tested.
1781

DYTE, C. E.; MILLS, K. A.; PRICE, N. R.

Recent work

on fumigantMresistant insect strains. In Proceedings oft he Sixth
British Pest Control Conference. Robinson College, Cambridge, September 7th-10th /983. [edited by Bateman,
P.L.G.j. London, United Kingdom; British Pest Control Association (?I 983) I 2 pp. [En, 27 ref., I fig.] Ministry of Agriculture, Fisheries and Food, Slough Laboratory, Berkshire, United
Kingdom.
Recent work carried out on the development of resistance
of stored-product insect pests to fumigants is reviewed and discussed with particular reference to the resistance of Sitophilus
zeamais, S. oryzae, Rhyzopertha dominica, Tribolium castaneum. T. confusum and Oryzaephilus surinamensis to methyl
bromide; resistance of S. oryzae, S. granarius, R. dominica, T.
castaneum. T. confusum and 0. surinamensis to phosphine;
resistance of T. confusum and T. castaneum to ethylene
dibromide; and the mechanisms of fumigant resistance.
1782 DESMARCHELIER, J. M. Effect of carbon dioxide on
the efficacy of phosphine against different stored product insects.
Mitteilungen, Biologische Bundesanstalt Jiir Land- und
Forstwirtschaft, Berlin-Dahlem (1984) No. 220, 57/p. [En, 20
ref., 10 fig.] Biologische Bundesanstalt fUr Land- un Forstwirtschaft, Berlin.
The effectiveness of phosphine, of mixtures of carbon dioxide and air and of mixtures of phosphine, carbon dioxide and air
against all stages of the stored-product pests Sitophi/us oryzae,
S. granarius, Rhyzopertha dominica, Trogoderma granarium,
Tribolium castaneum and T. confusum was studied in the laboratory. Detailed results are given of the LT50s and LT99s for
each treatment against each stage of each species. It is concluded that the use of a mixture of 50 or 200 v.p.m. of phosphine
in a mixture of 75% vJv carbon dioxide and 25% air has several
advantages over carbon dioxide plus air or higher concentrations of phosphine in air; the main advantages are the rapid
mortality of the most abundant stages (larvae and adults), the
control of larvae of Trogoderma granarium, which arc particularly resistant to carbon dioxide in air, and the relatively rapid
mortality of Tribolium spp.
1783 HIGHLAND, H. A.; SIMONAITIS, R. A.; BOATRIGHT, R.
Insecticide-treated film wrap to protect small packages from
infestation. Journal of Economic Entomology (1984) 77 (5)
1269-1274 [En, 7 ref., I fig.] Stored-Product Insects Research
and Development Laboratory, ARS, USDA, Savannnah, Georgia 31403, USA.
The effectiveness of polymer film wraps treated with permethrin or chlorpyrifos-methyl and heat-shrunk around bundles
of small bags containing maize meal in giving protection from
attack by stored-product insects was determined in laboratory
studies in the USA. The wraps treated with chlorpyrifos-methyl
were either completely sealed or had open ends, while permethrin-trcated wraps were completely sealed. During 12 months of
exposure to large, mixed populations of insects, sealed wraps
containing P.:ermethrin at 203 mg/m 2 or chlorpyrifos-methyl at
1318 mgjm 2 significantly reduced the incidence of infestations.
Sealed wraps containing permethrin at 12 mgjm 2 or
chlorpyrifos-methyl at 377 mgjm 2 failed to provide adequate
protection from infestation as did sealed, untreated film wraps.
Most of the bags in open-end bundles made of film treated wtth
chlorpyrifos-methyl were infested at each periodic examination.
Permethrin and chlorpyrifos-methyl treatments at the higher
rates nearly prevented penetration of the film wraps by boring
insects. The maize meal in the wraps contained residue levels of
0.29-1.25 p.p.m. permethrin or 13.64-24.20 p.p.m.
chlorpyrifos-mcthyl during 12 months of storage.
1784 PATOUREL, G. N. 1. LE; SINGH, J. Toxicity of amorphous silicas and silica-pyrethroid mixtures to Tribolium castaneum (Herbst) (Coleoptera: Tenebrionidac). Journal ofStored
Products Research (1984) 20 (4) 183-190 [En, 13 ref., 4 fig.]
Department of Pure and Applied Biology, Imperial College at
Silwood Park, Ascot, Berks., SL5 7PY, United Kingdom.

The toxicity of some pyrogenic and precipitated amorphous
silicas to Tribolium castaneum was assessed in admixture with
wheat grain. A good correlation was found between the 48-h
LC50 of the toxic dusts and their absorption capacity for a
saturated hydrocarbon oil. The pyrogenic silicas Cab-0-Sil M5
and Aerosil R972 were used as carriers to prepare dust formulations of permethrin, cypermethrin and deltamethrin at various
concentrations, and 48 h (Cab-0-Sil M5 and Aerosil R972) and
168 h (Cab-0-Sil M5) LC50s were determined using the same
bioassay system. Low and intermediate conc~ntration of the
pyrethroids substantially reduced the 48 h LC50s of these silicas
while high concentrations antagonized their toxic action due to
knockdown effect. The 168-h LC50s of Cab-0-Siljpermethrin
formulations were approx 15 and 150X lower than those of
talcjpermethrin formulations at 2 and 0.1% w/w, respectively.
The 168-h LC50 of the Cab-0-Siljcy?ermetnrin formulation
was comparable with that of the talcjcypermethrin formulation, and that of the Cab-0-Silfdeltamethrin formulation was
about 5X Jess than a talcfdellamethrin formulation, at 2 and
0.2% wjw pyrethroid, respectively, on the dust carrier.

1785 RAJU, P. Storage pest menace - how to combat? Role
of grain proteetants in its perspective. Pesticides (1984) 18 (8)
16-21 [En, 21 ref.] Pesticides Testing Laboratory, Kovilpatti627 701, Gujarat, India.
Various types of preventive measures adopted by farmers
in India for preserving stored grains (including both cereals and
pulses) are reviewed. In practice, small farmers are often unable
to acquire metal bins and concrete storehouses for storage and
have to concentrate on chemical treatment of the grain or of
existing structures. Grain protectants arc discussed in detail,
with special reference to Rhyzopertha dominica. A list is given
of pyrethroids, organochlorine and organophosphorus compounds suitable for application. Admixture of insecticides with
grains may be extended to pulses but not to flour or milled rice;
the insecticide acts mainly against free-living arthropods and
must be absorbed into the endosperm to kill larvae feeding
within the kernels. Malathion is still the most widely used compound for this purpose, followed by pirimiphos-mcthyl. Other
preventive and control measures include residual spraying of the
structure of the storehouses, fumigation, treatment of empty
storage bags and treatment of the outer surfaces of packagmg
materials with insecticides or insect repellents.

1786 HELAL, H.; El-SEBAY, Y. Effect of certain insecticides on the post powder beetle Lyctus africanus Lesne. in Egypt
(Coleoptera, Lyctidae). Agricultural Research Review (1981,
reed. 1985) 59 (I) 147-156 [En, ar, I fig.] Plant Protection
Research Institute, Agricultural Research Centre, Ministry of
Agriculture, Dokki, Egypt.
Laboratory studies in Egypt in 1977-80 showed that
brushing 0.3% Cidial [phenthoate], 0.3% Mira! [isazofos] or
20% Xylophan [of unstated composition] dissolved in kerosene
on to seasoned Poinciana wood until saturation gave protection
from attack by Lyctus africanus for 24-40, 16-40 and >40
months, respectively.

1787 DoN-PEDRO, K. N. Toxicity of some citrus peels to
Dermestes maculatus Deg. and Callosobruchus maculatus (F).
Journal of Stored Products Research (I 985) 21 (I) 3 I -34 [En,
I I ref.] Applied Entomology Research Laboratory, Department of Biological Sciences, Lagos University, Akoka, Lagos,
Nigeria.
The toxicity of powdered sun-dried orange and grapefruit
peels to Cal/osobruchus maculatus and Dermestes maculatus
was evaluated in the laboratory. LD50s of orange and grapefruit
peels admixed with cowpea grains on adults of C. maculatus
were 4.00 g (peel)/100 g (cowpea) and 5.62 g (peel)/100 g
(cowpea), respectively. LD50s of the ground peels on adults of
D. macula/us were much higher at 14.13 g (orange peel)/100 g
(fish pieces) and 14.29 g (grapefruit peel)/100 g (fish pieces).
Orange and grapefruit peels deterred adult test insects from
admixed cowpea and dried fish pieces respectively. Orange peel
at high dosages was also shown to depress progeny development
of D. maculatus. The possible use of ground orange peel as a
protectant for at least cowpea grains from C. maculatus infestation in small-scale storage in Nigeria is discussed.
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1788 WILSON, C. L.; PUSEY, P. L. Potential for biological
control of postharvest plant diseases. Plant Disease (I 985) 69
(5) 375-378 [En, 22 ref., 4 col. fig.] Appalachian Fruit Res.
Sta., Kearneysville, WV, USA.
The potential is reviewed in comparison with other treatments. Successful examples such as the use of Trichoderma
against various fruit rots are discussed and a successful trial
using Bacillus subtilis as a post-harvest treatment against
Moni/iniafructico/a on stone fruit in storage is described. Other
topics reviewed include storage environment vs natural environ·
ment, genetically engineered agents and the microecosystem at
a wound site.

A continuous fermenter incorporating cell recycle with an
ultrafiltration membrane was developed and used for the conversion of whey permeate (containing lactose at 45 g/1) to ethanol by Kluyveromyces fragilis. High cell concn., high dilution
rates and continuous removal of inhibitory cnd~products
resulted in productivities 5·30 times higher than a batch fer·
mentcr. At an initial cell concn. of 90 gfl, hourly ethanol productivity was 54-67 gfl at dilution rates of 5-13 /h.
Hygiene and Pathogens

See also absr. 183/
1789 DADD, A. H.; TOWN, M. M.; McCORMICK, K. E. The
influence of water on the resistance of spores to inactivation by
gaseous ethylene oxide. Journal of Applied Bacteriolo~;y
(1985) 58 (6) 613-621 [En, 22 ref., 7 fig.] Bact. Lab., Impenal
Coli. Sci. Technol., London SW7 2BB, United Kingdom.
Standardized conditions for exposure to ethylene oxide
were used to evaluate the resistance of Bacillus subtilis var.
niger spores dried for various times at different RHs and temps.
The implication of findings in relation to the operation of ethy~
lene oxide sterilization cycles and the preparation and use of
biological monitors is discussed.

ENVIRONMENTAL POLLUTION
1793 HARPER, D. B. Halomethane from halide ion - a
highly efficient fungal conversion of environmental significance.
Nature (1985) 315 (6014) 55-57 [En, 14 ref., 2 fig.] Univ.
Belfast, Belfast BT9 5PX, UK.
The common wood rotting fungus Phellinus pomaceus
when grown on a glucose medium methylated the Cl- at concn
< 4 mM with> 90% efficiency indicating that fungi could make
a substantial contribution to the atmospheric chloromethane
burden and concomitant control of stratospheric ozone levels.

BIODEGRADATION - GENERAL
See also absr. 1832
Equipment

See also absr. /802
1790 DALE, M. C. Design and analysis of an immobilized
cell reactor with simultaneous product separation: ethanol from
whey lactose. Dissertation Abstracts International, B (Sciences
and Engineering) (1984) 44 (12) 3871 [En, 2llpp., Order No.
DA8407521] Purdue Univ., West Lafayette, Indiana 47907,
USA.
A simultaneous tubular reactor separator was developed in
which volatile product was removed from the reacting broth by
an inert gas phase. The immobilized cell reactor separator
(ICRS) consists of two 4-phase (inert gas, liquid fermentation
broth, solid internal packing, and immobilized cells or biological
catalyst) columns, the 1st being a cocurrent enriching column
and the 2nd a countercurrent stripping column. The ICRS concept was applied to whey lactose fermentation to ethanol using
Kluyveromyces fragilis 2415. An equilibrium stage model
demonstrated the effects of operational parameters such as
temp., pressure and gas flow rates. Adsorbing the yeast onto
0.25-in ceramic saddles was unsatisfactory, but high productiv·
ity, cell density and separation efficiency was achieved using an
absorbant column packing in a gas continuous operating mode.
MEHAIA, M. A.; CHERYAN, M.
Hollow fibre
1791
bioreactor for ethanol production: application to the comersion
of lactose by Kluyveromyces fragilis. Enzyme and Microbial
Technology (1984) 6 (3) 117-120 [En, 13 ref.] Dep. of Food
Sci., Univ. of Illinois, Dairy Manufactures Building, Urbana,
Illinois 61801, USA.
Kluyveromyces fragilis cells were packed into the shell side
of an industrial·size hollow fibre fermenter. Feed was pumped
through the tube side under pressure. During continuous, singlepass operation with a synthetic medium containing lactose at 50
gfl, ethanol productivity was 30-60 g 1- 1 h- 1 at dilution rates of
1-4/h. With lactose at 150 gfl, the productivity was 100-135 g
1- 1 h- 1• Productivity was generally lower when Cottage cheese
whey permeate (containing lactose at 45 g/1) was used as the
feed. Long-term stability of the hollow fibre bioreactor was
good, provided adequate care was taken to bleed the gas generated and restrict cell concn. in the shell side.
MEHAIA, M. A.; CHERYAN, M.; ARGOUDELIS, C. J.
1792
Conversion of whey permeate to ethanol: improvement of fer·
mentor productivity using membrane bioreactors. Cultured
DairyProducrsJournal(l985) 20 (1) 9-12 [En, 15 ref.] Dep.of
Food Sci., Univ. of Illinois, Urbana, Illinois 61801, USA.

BIOLOGICAL WASTE TREATMENT
See also absts. 1827, /833, /843
Composting

See also abst. /809
Biological filtration
1794 THIRKELL, D.; THAKKER, B.; CLARK, L. S.; ARMIIT, I.
The survival of anaerobes during sewage treatment employing
biological filter beds. Anronie van Leeuwenhoek (1985) 51 (I)
71-78 [En, 12 ref., 4 fig.] Dep. Biochem., St. Andrews Univ., St.
Andrews, Fife KY16 9AL, United Kingdom.
During the passage of sewage through a typical treatment
plant employing biological filter beds and operating under dry
weather flow conditions, about 7% of the input of anaerobic
organisms survive to be released in the effluent. The greatest fall
in numbers occurs in the first of 2 primary settling tanks operating in series and during passage thorugh the filter beds. The
predominant organisms were Bacteroides s.ep., Gram·positive
cocci and clostridial species. There is no sigmficant difference in
the rate of survival of any of the genera through the different
stages of treatement.
Activated sludge treatment

See also abst. /834
Anaerobic digestion

See also absr. 1836
1795

BRUMMELER, E. TEN; POL, L. W. H.; DOLFING, J.; LETJ. B. Methanogenesis in an upflow
anaerobic sludge blanket reactor at pH 6 on an acetat~propion·
ate mixture. Applied and Environmental Microbiology (1985)
49 (6) 1472-1477 [En, 24 ref., 9 fig., 2 tab.] Dep. Water Pollut.
Control, Agric. Univ., 6703 BC Wageningen, Netherlands.
High-rate anaerobic digestion can be applied in upflow
anaerobic sludge blanket reactors for the treatment of various
wastewaters. Sludge retention time is increased by a natural
immobilization mechanism, the formation of a granular type of
sludge. When this sludge is cultivated on acid-containing waste·
water, the granules mainly consist of an acetoclastic mcthanogen resembling Methanothrix soehngenii. Attempts to
TINGA, G.; ZEHNDER, A.
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cultivate a stable sludge consisting predominantly of Metha-

nosarcina sp. on an acetate-propionate mixture as substrate by
lowering the pH from 7.5 during the start-up to approximately 6
failed. After 140 days of continuous operation of the reactor a
filamentous organism resembling Methanothrix soehngenii prevailed in the sludge.

WASTE DISPOSAL (BIOLOGICAL
ASPECTS)

mathematical modelling indicated that a 12 day culture at

28'C, pH 5.0 and a 10-12.5% (v/v) inoculum were optimum for
GA production, which reached 685 mg/1 with 80% lactose utilization. Supplementation of whey with N from inorganic or
organic sources inhibited GA production and lactose utilization,
but increased biomass.

Landfill

1796

1799 GOHLWAR, C. S.; SETHI, R. P.; MARWAHA, S. S.;
SEGHAL, V. K.; KENNEDY, J. F. Gibberellic acid biosynthesis
from whey and simulation of cultural parameters. Enzyme and
Microbial Technology (1984) 6 (7) 312-316 [En, 9 ref.] Dep. of
Microbiol., Punjab Agric. Univ., Ludhiana, Punjab 141004,
India.
Of 5 isolates of Fusarium moniliforme, 2 gave good production of gibberellic acid (GA) from whey permeate (4% lactose) in 12 day culture at 27'C and pH 5.5. GA accumulated at
the end of the max. growth phase, days 9-12, and final GA
concn. were 635 and 520 mgfl. Tests on the best isolate and

TROST, M.; FILIP, Z.

(Bebafiour of microorganisms in

refuse from medical consulting rooms and in municipal refuse

deposited in a model landfill.] Verhalten von Mikroorganismen
in Abfallen aus Arztpraxen und im Hausmilll bei Lagerung in
ciner Modelldeponie. Zentra/b/attfor Bakterio/ogie Mikrobio/ogie und Hygiene, IB (1985) 181 (1-2) 173-183 [De, en, 12
ref., 6 fig.] lnstitut filr Wasser-, Boden- und Lufthygiene des
Bundes~esundheitsamtes, D-6070 Langen, German Federal
Repubhc.
Refuse from medical consulting rooms, a mixture of this
with municipal refuse (1 :10) and municipal refuse alone were
disposed of aerobically and roughly anaerobically for > 6
months in a model landfill. Survival, proliferation and transport
of microorganisms were estimated at different periods of t1me.

1800

ZAKRZEWSKI, E.; ZMARLICKI, S.; WOtNIAK, J.

(Eifect

of some factors on the course of ethanolic fermentation of lactose
in whey and whey concentrates.] Wplyw wybranych czynnikow
na przebieg fermentacji etanolowej laktozy w serwatce
kwasowej i jej koncentratach. Przemysl Fermentacyjny i

Owocowo-Warzywny (1984) 28 (3) 5-9 [PI, ru, en, 8 ref.]
SGGW-AR, Warsaw, Poland.
Ethanolic fermentation of acid whey by Kluyveromyces
fragi/is was studied. The fermentation conditions (starter
amount, lactose concn., time and temp. of fermentation) were
studied and the optimum regime was found: whey concentrated

to 2.5X, yeasts representing 5% of whey DM, temp. 35-36'C,
which is carefully controlled throughout the incubation.
1801

FLOETENMEYER, M.D.; GLATZ, B. A.; HAMMOND, E. G.

Fermentation of cheese whey permeate with the oleaginous yeast,

Biological upgrading to feedstulfs
1797 PUHAN, Z.; HALTER, N. Upgrading of milk UF-permeate by yeast fermentation - a simple process. North European Dairy Journal (1984) 50 (2) 33-37 [En, Da, De] Lab. fiir
Milchwissenschaft, Eidg. Tech. Hochschule, CH-8092 Zurich,
Switzerland.
Whey ultrafiltration permeate was supplemented with

NH 4Cl, trace elements and vitamins. and batch fermented with
the yeast Trichosporon cutaneum. Although, in feeding trials,
pigs liked the fully-fermented permeate, partial fermentation
(fermenting half of the lactose) resulted in a product with a
more favourable C/N ratio and a higher DM content. Experiments were carried out in a large fermenter that had a working
val. of 5000-7000 I, an air supply of 1.73 m 3 /min and cooling
from an external water film; fermentation was at constant pH of
4, and antifoam P2000 was added at 0.5 ml/1. The permeate was
pasteurized before fermentation. Total costs for fermentation of
UF permeate was estimated at 0.032-0.044 SF/I vs. a feeding
value of 0.033-0.038 SF/I. Results of toxicological investigations indicated that the yeast-fermented permeate was suitable
for feeding to animals.

Candida curvata. [Abstract]. Journal of Dairy Science (1984)
67 (Suppl. 1) 56 [En] Iowa State Univ., Ames, Iowa 50010
USA.
Oil production by Candida curvata D, grown on cheese
whey permeate in continuous culture, was optimum at dilution

rate 0.05/h. At this rate 13.3 g yeast dry wt./1 culture was
produced, containing 46% lipid, and the COD o the whey was

reduced by 92%. Oil production was stimulated by addition of
I% NaCI, KCI or CaCI 2 to the medium, but not by limiting

Ca 2+ or phosphate ions.

1802

MEHAIA, M. A.; CHERYAN, M.

Membrane

bioreactors: a new approach to fermentation of cheese whey

permeate. I. Lactose to etbanol. [Abstract]. Journal of Dairy
Science (1984) 67 (Suppl. I) 64 [En] Dep. of Food Sci., Univ. of
Illinois, Urbana, Illinois 61801, USA.
Using a membrane recycle fermentor for continuous fermentation, ethanol production by Kluyveromyces fragilis in

cheese whey )l!'rmeate containing lactose at 45 gfl totalled 30
and 54-67 g 1- 1 h- 1 resp., at initial cell concn. 3.8 and 90 g/1 and
dilution rates of 1.5 and 7-13/h. Using a hollow fibre fermentor
initially loaded with yeast at 100 gfl in the shell side, ethanol
production was 20-23 g 1- 1 h- 1 at dilution rate 2-4/h. Use of
concentrated whey permeate with nutrient supplementation is

1798

HALTER, N.; PUHAN, Z. (Upgrading of milk UF-permeate by fermentation with Trichosporon cutaneum.] Aufwertung von UF-Permeat durch Verhefung mit Trichosporon
cutaneum. Milchwissenschaft (1984) 39 (12) 730-733 [De, en,
2 ref.] Labor fUr Milchwissenschaft, Eidg. Tech. Hochschule,
Zurich, Switzerland.
With the increasing use of ultrafiltration techniques in milk
processing. there is an increasing problem of disposing of the
ultrafiltration permeate. Although it contains 95% water, it also

has a BOD, of 30 000-45 000 mg 0 2/1, which means that it

cannot be discharged into public sewage systems. By supple-

menting the permeate with NH 4Cl (at 6 g/1)

+ trace elements

and vitamins, it can be used to grow the aerobic yeast
Trichosporon cutaneum. After incubation for 24 hat 30°C, the

culture fluid contains 0.5-0.8% protein, 1.3-2.0% lactose, 0.70.8% ash and 0.3-0.4% fat. Production costs and feeding value
of the fermented permeate for pigs are about equal.

Biological upgrading - other
See also absts. 1790-1792, 1830

suggested.
1803 WHALEN, P. J.; SHAHAN!, K. M. Cofermentation of
whey and com for alcohol production. [Abstract]. Journal of
Dairy Science (1984) 67 (Suppl. I) 65 [En] Univ. of Nebraska,
Lincoln, Nebraska 68503, USA.
Corn mash with whey or whey permeate as the liquid portion was conventionally prepared but with P-amylase used for
saccharification to produce maltose, lactose, starch dextrins and
< 1% glucose, optimum results occurred when K/uyveromyces
fragilis followed separately by Saccharomyces cerevisiae were

added to 3 I mash in a 5 I flask, yielding 9.8% ethanol by vol. in
60-72 h. Commercially acceptable ethanol yields of <;;3.7
gal/bushel corn processed were achieved in reasonable time.

1804

MARWAHA, S. S.; SETHI, R. P.; KENNEDY, J. F.

lnftu-

ence of 5,6-dimethylbenzimidazole (DMB) on vitamin B12 biosynthesis by strains of Propionibacterium. Enzyme and

Microbial Technology (1983) 5 (5) 361-364 [En, 12 ref.] Dep.
of Microbial., Punjab Agric. Univ., Ludhiana 141004, India.
Studies on vitamin B12 biosynthesis by Propionibacterium
shermanii in a whey permeate medium (containing 3.28% lactose, 0.5% yeast extract and cobalt nitrate at 5 mg/1 and 5,6-
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dimethylbenzimidatole (DMB) at 15 mg/1) have been made,
but the stage of fermentation at which DMB should be added
has not been determined. In the present studies, 168 h incubation at 30'C was found to be opt•mum for vitamin B12 biosynthesis. Addition of DMB after mcubation of the culture for 144
h was optimum for vitamin Bl2 biosynthesis, growth and substrate utilization by P. shermanii.
1805 MARWAHA, S. S.; SETHI, R. P.; KENNEDY, J. F.; KUMAR,
R. Simulation of fermentation conditions for vitamin B 11 biosynthesis from whey. Enzyme and Microbial Technology
(1983) 5 (6) 449-453 [En, 15 ref.] Dep. of Chern., Univ. of
Birmingham, PO Box 363, Birmingham Bl5 2TI, UK.
Vitamin Bl2 biosynthesis by Propionibacterium shermanii
and a Propionibacterium strain AKU 1251 in whey permeate
medium was optimum when a 24-h inoculum was used and the
medium contained 4% lactose and FeSO, at 5 mg/1. Supplementation of the medium with 0.5% (NH 4) 1HPO, enhanced the
yield of vitamin Bl2. Under optimal conditions, P. shermanii
produced more vitamin B12 than strain AKU 1251 in the whey
medium (4.73 vs. 3.12 l'gfml).
1806 MARWAHA, S. S.; SETHI, R. P.; KENNEDY, J. F. Role
of amino acidSj betaine and choline in vitamin B11 biosynthesis by
stralns of Propionibacterium. Enzyme and Microbial Technology (1983) 5 (6) 454-456 [En, 10 ref.] Dep. of Microbial.,
Punjab Agric. Univ., Ludhiana 141004, India.
Addition of l-glutamic acid at 0.05% (w /v) to whey permeate medium stimulated vitamin B12 biosynthesis by Propionibacterium shertnanii and a Propionibacterium strain AKU
1251. Addition of betaine at 0.5% (w /v) also increased biosynthesis of the vitamin.

MUNICIPAL WASTES
See also abst. 1796
Liquid wastes

See also abst. 1794

INDUSTRIAL WASTES
Liquid wastes

See also abst. 1827

SPECIFIC WASTE MATERIALS
1807 FRAZER, A. C.; YOUNG, L. Y. A Gram-negative anaerobic bacterium that utilizes 0-methyl substituents of aromatic
acids. Applied and Environmental Microbiology (1985) 49 (5)
1345-1347 [En, 16 ref., I fig., 4 tab.) Dep. Microbial., New
York Univ. Med. Cent., New York, NY 100!6, USA.
A novel str. of Gram-negative anaerobic rods which utilized 0-methyl substituents of monoaromatic acids as a sole
organic source of carbon was isolated from municipal sewage
sludge. Energy for growth seemed to be generated by an acetate
formation pathway. The growth yield in defined medium was
7.9 g (dry weight) of cells per mol of ferulate utilized. This
isolate and other 0-demethylating anaerobes may play a role in
the turnover of acetate and the metabolism of highly methoxylated lignaceous materials in anaerobic environments.
1808
YANG, H.-F.; XIE, S.-H.; XtAN, H.-J.; JAI, S.-F.;
ZHANG, H.-Y. [A new kind of mixed bacterial culture degrading sodium thiocyanate and acrylonitrile.] Acta Microbiologica
Sinica (1984) 24 (3) 256-261 [Ch, en, 10 ref., 4 tab.] lnst. of
Microbial., Academia Sinica, Beijing, China.
The mixed culture was obtained from biological slime polluted by po!yacrylonitri!e wastewater. It can degrade about

1800 mg/litre sodium thiocyanate and 120 mgflitre acrylonitrile. It consists of both autotrophic and heterotrophic bacteria,
such as Thiobacillus thioparus, T. intermedius, Arthrobacter
sp., Pseudomonas sp. and Azotobacter sp.
1809
ISBISTER, J. D.; ANSPACH, G. L.; KITCHENS, J. F.;
DOYLE, R. C. Composting for decontamination of soils containing explosives. Microbio/ogica (1984) 7 (1) 47-73 [En, 9
ref., 7 fig., 10 tab.] Atlantic Res. Corp., 5390 Cherokee Ave.,
Alexandria, VA 22314, USA.
The composting process for degrading or immobilizing
high concn of TNT (2,4,6-trinitrotoluene) and RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine) found in soils and sediments was evaluated. Identification of reaction products was
carried out using 14C-Iabelled explosives in a laboratory-scale
composting apparatus. Results obtained in self-sustaining
greenhouse composts confirmed the laboratory data and showed
tha.t laboratory composts could be used to estimate degradation
rates of hazardous materials in large self-sustaining compost
piles.
1810 HARIBABU, B.; VAIDYANATHAN, C. S. Metabolism of
4-hydroxyisophthalic acid by a Pseudomonas species. Current
Science, India (1985) 54 (9) 419-421 [En, II ref., 2 fig., 2 tab.]
Dep. Biochem., Indian lnst. Sci., Bangalore 560 012, India.
A bacterium capable of utilizing 4-hydroxyisophthalic acid
as a sole C source was isolated from tap water and identified as a
P. sp. by cultural, morphological and biochemical characteristics. Protocatechuic acid was isolated from the culture medium
and was shown to be oxidized by cells. Protocatechuate was
further degraded through .8-ketoadipate. Although p-hydroxybcnzoic acid was oxidized by cells grown on 4-hydroxyisophthalic acid, the relative rates of oxidation of these two
compounds by whole cells as well as cell-free extracts suggests
thatp-hydroxybenzoatc oxidizing enzymes may be gratuitously
induced by 4-hydroxyisophthalic acid.
Cellulosic wastes

See a/so absts. /654, 1835. /837, 1839-/840, /842
1811 POMETTO, A. L., Ill; CRAWFORD, D. L. Simplified
procedure for recovery of lignin acidolysis products for determining the lignin-degrading abilities of microorganisms. Applied
and Environmental Microbiology (1985) 49 (4) 879-881 [En, 5
ref., 3 tab.] Idaho Agric. Exp. Sta., Idaho Univ., Moscow, ID
83843, USA.
The ~rocedure employed a 6 h hydrolysis of spruce milled
wood lignm in acidic diOxane at 87°C, followed by a series of
organic extractions to recover acidolysis products which were
quantified by gas chromatographY. of trimethylsilyl derivatives.
The simplified procedure was uttlised to hydrolyse sound and
actinomycete-decayed spruce milled wood lignins and was
shown to be useful as a technique for the rapid screening of
microorganisms for their ability to alter lignin.
1812 DUFF, S. J. B.; COOPER, D. G.; FUllER, 0. M. Effect
of colloidal materials on cellulase production by Trlchoderma
reesei Rut-C30. Applied and Environmental Microbiology
(1985) 49 (4) 934-938 [En, 21 ref., 4 fig., 4 tab.] National Res.
Coun. of Canada, Ottawa, Ont., Canada KIA OR6.
The addition of positively charged colloidal materials to the
growth medium markedly increased the concentration of cellulase enzymes produced by T. reesei. Filter paper activities of up
to 4 and 13 IU fml have been achieved by the addition of colloidal materials, using 3% lactose and 3% cellulose, respectively as
a substrate. The particles exert their effect by binding soluble
sugars and slowing their uptake by the organism.
1813 GIAllO, J.; GAUDIN, C.; BElAICH, J.-P. Metabolism
and solubilization of cellulose by Clostridium cellulolyticum
H10. Applied and Environmental Microbiology (1985) 49 (5)
1216-1221 [En, 28 ref., 8 fig., I tab.] Lab. Chtm. Bact., Umv.
Provence, 13277 Marseille Cedex 9, France.
When C. cellulolyticum was grown with cellulose as the
substrate, the rates of growth and metabolite production were
found to be lower than those observed with soluble sugars as the
substrate. At low cellulose concn, the growth yields were equal
to those obtained with cellobiose. The main fermentation products from cellulose and soluble sugars were the same. A kinetic
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analysis of cellulose solubilization revealed that cellulolysis by
C. ce//ulo/yticum involved 3 stages whatever cellulose concn
was used. lt is suggested that each step corresponds to differences in cellulose structure.
1814 MEYER, D.; KLAPPACH, G.; HALASZ, A, [Biotechnological possibilities of lignocellulose utilization.] Elelmezhi !par
(1984) 38 (3) 81-87 [Hu] From Current Biotechnology
Abstracts (1985) No.I, 324.
A review on the enzymic degradation of lignocellulose and
cellulose in the food and feed industry.
1815 OFUSO.ASIEDU, A.; SCHMIDT, 0.; LIESE, W. Growth
studies with isolates of Volvariella volvacea for cultivation on
wood waste. Material und Organismen (1984) 19 (4) 241-251
[En, de, fr, cs, 21 ref., 6 tab.] Univ. Hamburg, Hamburg, German Federal Republic.
In order to develop a method for the production of fruit bodies of the valua blc paddy straw mushroom V. vo/vacea on wood
waste. especially in the tropics, the growth requirements of 4
cultivated strs. from Southeast Asia and 3 wild isolates from
Ghana were investigated. The isolates behaved similarly regard~
ing growth on different media, influence of temp. and pH, and
response to different carbon and nitrogen sources. Best medium
was apple extract and opt. temp. was 34 °C.
1816 EVANS, C. S. Laccase activity in lignin degradation by
Coriolus versicolor in vivo and in vitro studies. FEMS Microbiology Letters (1985) 27 (3) 339-343 [En, 15 ref., 2 fig.] Sch.
Bioi. Sci. Env. Hlth, Thames Polytechnic, London SEI8 6PF,
United Kingdom.
Laccase activity in ligninolytic cultures of the white~rot
fungus was inhibited by the addition of antibodies. The degree
and rate of lignin degradation was unaffected by the inhibition
compared with cultures which had normal laccase activity.
Although experiments in vitro showed that milled wood lignin
was depolymerised by laccase in the presence of hydrogen peroxide, and that this reaction was inhibited by antibody, at is
concluded that this degradative reaction was not the function of
laccase in vivo.
MILSTEIN, 0.; TROJANOWSKI, J.; GRESSEL, J.; HUT·
Biodegradation of 14 C-Iabelled synthetic lignin
polymer by Aspergillus species. Microbios Letters (1984) 25
(99-100) 113-117 [En, 18 ref., I fig., I tab.] Dep. Pl. Genetics,
Weizmann Inst. Sci., Rehovot, IsraeL
A.fumigatus, A. japonicus. A. niger and A. terreus were
cultivated with synthetic lignin 14 C-labelled in various positions.
The biodegradative potential of those organisms which normally degrade lignin from herbaceous plants was determined.
They were compared with standard cultures of wood-degrading
white rot fungi. The rate of biodegradation was in the same
range as some ligninolytic white rot fungi.
1817

Plastics
1819
SHIMAO, M.; FUJITA, 1.; KATO, N.; SAKAZAWA, C.
Enhancement of pyrroloquinoline quinone production and polyvinyl alcohol degradation in mixed continuous cultures of
Pseudomonas putida VMlSA and Pseudomonas sp. strain
VMlSC with mixed carbon sources. Applied and Environmental Microbiology (1985) 49 (6) 1389-1391 [En, II ref., 2 fig., I
tab.] Dep. Environ. Chern. Techno!., Tottori Univ., Tottori 680,
Japan.
The mixed continuous culture with polyvinyl alcohol
(PV A) as the sole source of carbon, growth of the PVA-degrading bacterium VMISC and, hence PVA degradation were limited by the growth factor, pyrroloquinoline quinone, produced
liy VM15A. Feeding of a carbon source for VMI5A, ethanol,
with PVA enhanced pyrroloquinoline quinone production and
caused increases in the VM15C population and PYA degradation in a mixed continuous culture. There was an opt. range for
PV A degradation of the ethanol concn, although pyrroloqui·
noline quinone concn in continuous mixed cultures increased
with increasing ethanol concn.
Hydrocarbons, Petroleum
1820 AMUND, 0. 0.; HIGGINS, I. J. The degradation of 1phenylalkanes by an oil-degrading strain of Acinetobacter lwojfi.
Antonie van Leeuwenhoek (1985) 51 (I) 45-56 [En, 28 ref., 4
fig., 4 tab.] Biotechnol. Cent., Cranfield lnst. Techno!.,
Cranfield, Bedford MK43 OAL, United Kingdom.
A. lwoffi was isolated by elective culture on North Sea
Forties crude oil from an activated sludge sample. It grew on a
wide range of n-alkanes (C 12-C 18 ) and 1-phenylalkanes, including 1-phenyldodecane, 1-phenyltridccane and 1-phenyltetradecane. The organism degraded l-phenyldodecane to
phenylacetic acid which was further metabolized via homogentisic acid, whilst 1-phenyltridecane was transformed to trans~
cinnamic and 3-phenylpropionic acid which were not further
metabolized. Evidence is presented for a relationship between
aromatic amino acid catabolism and 1-phenyldodecane degradation in this organism.

BIOODES
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Starch
1818
HYUN, H. H.; ZEIKUS, J. G.
Simultaneous and
enhanced production of thermostable amylases and ethanol from
starch by cocultures of Clostridium thermosulfurogenes and
Clostridium thermohydrosulfuricum. Applied and Environmental Microbiology (1985) 49 (5) 1174-1181 [En, 27 ref., 7
fig., 2 tab.] Dep. Bact., Wisconsin Univ., Madison, WI 53706,
USA.
Starch fermentation parameters were compared in monoand cocultures of C. thermosulfurogenes and C.
thermohydrosulfuricum to show that the fermentation was dramatically improved as a consequence of coordinate action of
amylolytic enzymes and synergistic metabolic interactions
between the two species. Under given monoculture fermentation
conditions, neither species completely degraded starch during
the time course of the study, whereas in coculture, starch was
completely degraded. The potential industrial applications of
the coculture fermentation and the physiological basis for the
interspecies metabolic interactions arc discussed.

Agricultural biocides
1821

ALFONSO H., M. M.; MARTINEZ V., R.; URDANIVIA, M.
[Diuron decomposition by the action of microorganisms in a yellow ferrallitic soil.) Descomposici6n del herbicida
diur6n par acci6n de los microorganismos de un suelo Ferralitico Amarillento Lixiviado. Ciencias de Ia Agricultura (1984)
No.19, 99-104 [Es, en, 14 ref.] Institute de Investigaciones
Fundamentales en Agricultura Tropical 'Alejandro de Humboldt', Havana, Cuba.
Mucor sp., Aspergillus sp., Pseudomonas sp.,
Arthrobacter sp., Aspergillus niger and Neurospora crassa
were identified in the laboratory as soil microorganisms capable
of utilizing diuron and 3,4-dichloroaniline as C and/or N
sources. N. crassa is reported as degrading diuron for the first
time.
DE LOS A.

1822 AMY, P. S.; SCHULKE, J. W.; FRAZIER, L. M.; SEIDLER,
R. J. Characterization of aquatic bacteria and cloning of genes
specifying partial degradation of 2,4-dichlorophenoxyilcetic
acid. Applied and Environmental Microbiology (1985) 49 (5)
1237-1245 [En, 34 ref.] Dep. of Micro bioi., Oregon State Univ.,
Corvallis, OR 97331, USA.
Water samples from rivers, streams, ponds and activated
sewage were tested for the presence of bacteria which utilize
2,4~D-mctabolizing bacteria. All but I of the 30 isolates were
gram-negative rods, all but 2 were motile, and all were nonfermentative and oxidase and catalase positive; 9 isolates had
DNA guanine + cytosine values of 61.1-65 mol. percentage. I
isolate had a 67 mol. percentage guanine + cytosine value. The
results suggest that these 2,4-D-metabolizing bacteria belong to
Alcaligenes spp. Of the 23 isolates 14 contained I or more
detectable plasmids of about 20, 60, or 100 Mdaltons. Hindlll
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restriction fragment patterns showed these plasmids to be differ~
ent from each other with one exception. Very similar restriction
fragment patterns were revealed with a plasmid isolated from an
A. eutrophus strain obtained from Australia (pJMP397) and in
an Alcaligenes sp. isolated in Oregon (pEML159). These 2
plasmids were about 56 Mdaltons, had the same guanine +
cytosine value, were transmissable and were coded for 2,4-D
metabolism and resistance to HgC1 2• Hybridization of these 2
plasmids was demonstrated by using nick~translated 32P!abelled pJMP397. The vector pBR325 was used to clone
Hindlll fragments from pEML159. I cloned fragment of 14.8
Mdaltons expressed in Escherichia coli the ability to release
14
C0 2 from 2,4-D labelled in the acetate portion.
1823 CARR, R. J. G.; BILTON, R. F.; ATKINSON, T. Mechanism of biodegradation of paraquat by Lipomyces starkeyi.
Applied and Environmental Microbiology (1985) 49 (5) 12901294 [En, 30 ref.] Microbial. Technology Lab., Public Health
Lab. Serv. Cent. for Applied Microbial. and Res., Parton Down,
Wiltshi(e SP4 OJG, UK.
The in vitro degradation of ring- 14C and methyl) 4 C-para~
quat (as soleN sources) by the soil yeast L. starkeyi resulted in
the accumulation of radiolabclled acetic acid in the extracellular medium and the evolution of 14 C-C0 2 by the culture. Disruption or removal of the cell membrane resulted in loss of
degradative ability. It is postulated that after dcmethylation or
removal of a methylamine group from the molecule, the remaining C skeleton is progressively degraded via a number of short
lived intermediates to acetic acid. The 14C-acetic acid formed
may be further degraded to 14C02 via general oxidative metabolic pathways.
1824 BUMPUS, J. A.; TIEN, M.; WRIGHT, D.; AUST, S. D.
Oxidation of persistent environmental pollutants by a white rot
fungus. Science (1985) 228 (4706) 1434-!436 [En, 23 ref., 3
fig.] Dep. Biochem., Michigan State Univ., East Lansing, MI
48824, USA.
Phanerochaete chrysosporium degraded DDT[I,l-bis(4chloropheny 1)-2,2,2-trich!oroethane],
3,4,3 ',4'tetrachlorobiphenyl, 2,4,5,2' ,4' ,5'-hexachlorobiphenyl, 2,3, 7,8tetrachlorodibenzo-p-dioxin, linda ne (1,2,3,4S,6-hexachlorocyclohexane) and henzo[a]pyrene to carbon dioxide. Model
studies, based on the use of DDT, suggest that the ability of P.
chrysosoporium to metabolise these compounds is dependent on
the extracellular lignin-degrading enzyme system of this fungus.
1825
SHIRKOT, C. K.; GUPTA, K. G.
Accelerated
tetramethylthiuram disulfide (fMTD) degradation in soil by
inoculation with TMTD-utilizing bacteria. Bulletin of Environmental Contamination and Toxicology (1985) 35 (3) 354-361
[En, 10 ref., 4 fig.] Dep. Basic Sci. & Humanities, H.P.K.V.V.
Solan (Nauni)-173 230, H.P., India.
Pseudomonas aeruginosa active in degrading TMTD
[thiram] was isolated by enrichment using thiram as sole carbon
source. The bacterial culture was capable of accelerating the
degradation of large concn ofthiram in soil, such as those found
at disposal and spill sites.

PHENOLS
1826 DEELEY, G. M.; SKIERKOWSKI, P.; ROBERTSON, J. M.
Biodegradation of [14 C] phenol in secondary sewage and landfill
leachate measured by double-vial radiorespirometry. Applied
and Environmental Microbiology (1985) 49 (4) 867-869 [En, 9
ref., I fig., I tab.] Environ. Ground Water Ins!., Oklahoma
Univ., Norman, OK 73019, USA.
Biodegradation rates were found to be comparable for each
material at each of the 3 concentrations tested. Sewaie microorganisms immediately began biodegrading the [1 C]phenol;
landfill leachate microorganisms required a lag period before
max. biodegradation of the [ 14 C]phenol. The apparent rate of
14
[ C]phenol biodegradation was 2.4 times faster in the sewage
than in the landfill leachate. Double-vial radiorespiromctry was
shown to be an effective method for screening biodegradation
rates in aquifers.

SPECIFIC INDUSTRIES
Fond industry
1827 TOBING, P. L.; LOEBIS, B.; TAMBUNAN, J. F. [fhe
biological control of palm oil mill effluent.] Pcngendalian air
lim bah pabrik kelapa sawit secara biologi. Buletin Balai Penelitian Perkebunan Medan (1983) 14 (2) 59-67 [In, en, 19 ref.]
From Abstracts on Tropical Agriculture 10, 51188.
Treatment of the cffiuent can be divided into 3 phases:
anaerobic digestion in the acidification phase; anaerobic digestion in the mcthanogenic phase; and the aerobic digestion phase.
The complete anaerobic digestion of waste water is a complex
multistep process. Basically it can be considered as a 2-phase
system that is carried out by a group of organisms which can
yield acids and methane. The biologtcal treatment of palm oil
effiuent consists of de-oiling acidification, an aerobic digestion,
facultative oxidation, recycling of anaerobic material to the
acidification phase and desludging. The digestion process will be
more efficient if acidification and methanogenic phases are carried out separately.
1828 HANG, Y. D.; WOODAMS, E. E. Heat evolution in soild
state fermentation of apple pomace. MIRCEN Journal of
Applied Microbiology and Biotechnology (1985) 1 (I) 103-106
[En, fr, es, 8 ref., I fig., I tab.] Dep. Fond Sci. Techno!., Cornell
Univ., Geneva, NY 14456, USA.
Apple pomace is a primary by-product of the apple processing industry and current disposal of it presents considerable
economic and environmental problems. The total amount of
heat generated in the solid state fermentation of apple pomace
to produce ethanol was determined. This information could
serve as a basis for design of cooling systems for temperature
control during large scale fermentation.
Dairies
See also absts. 1790-1792, 1797-1806

1829 TEUBER, M.; MOEBUS, 0. [By-products of the dairy
industry and associated problems.] Anfall und Mengen
problematischer Abfdlle. Nebenprodukte der milchverarbeitenden Industrie. Deutsche Mi/chwirtschaft (1984) 35 (49)
2043-2045 [De, 8 ref.]
Problems arising in the utilization of whey and new possibilities of disposal are discussed in this review-type article. In
the German Federal Republic, 30% of the approx. 5.3 million t
whey produced in 1981 were used as such or concentrated (1 :3)
for feeding farm animals, 42% were dried and 22% were
processed into lactose. Application of ultrafiltration, enzymic
hydrolysis, and fermentation in the production of biogas, ethanol etc. is briefly dealt with.
1830 MARWAHA, S. S.; KENNEDY, J. F. Ethanol production
from whey permeate by immobilized yeast ceUs. Enzrme and
Microbial Technology (!984) 6 (I) 18-22 [En, 16 ref.J Dep. of
Chern., Univ. of Birmingham, PO Box 363, Birmingham B!5
2TT, UK.
K/uyveromyces marxianus NCYC 179, grown in whey
permeate containing 5% lactose, completely utilized the lactose
and produced 2.09% ethanol. Immobilization of the K. marxianus cells in 2% sodium alginate gel was optimum for ethanol
production from whey permeate. A max. ethanol yield of 42.6
g/1 (82% of theoretical) was obtained from lactose at 98 g/1 at
pH 5.5 and 30'C with a bead cell load (on a OM basis) oi' 120
gf!.
Water treatment plants
1831 FANNIN, K. F.; VANA, S.C.; JAKUBOWSKI, W. Effect
of an activated sludge wastewater treatment plant on ambient air
densities of aerosols containing bacteria and viruses. Applied
and Environmental Microbiology (1985) 49 (5) 1191-1196
[En, 25 ref., I fig., 4 tab.] Life's Resources, Inc., Addison, MI
49220, USA.
Bacteria- and virus-containing aerosols were studied during the late summer and autumn seasons in a midwestern suburb of the United States before and during the start-up and
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operation of an unenclosed activated sludge wa~tewater treatment plant. The study showed that the air conti}ined low-level
densities of indicator microorganisms. After the plant began
operating, the densities of total aerobic bacteria-containing particles, standard plate CQJ.mt bacteria, total coliforms, faecal
co!iforms, faecal streptococci and coliphages increased significantly in the air within the perimeter of the plant. In general, the
densities of microorganism-containing aerosols were higher at
night than during the day.

BIODEGRADATION ORGANISMS
Bacteria

See also absts. 1719, 1804-1806, 1808, 1810, /819, 1825
1832 SCHMIDT, S. K.; ALEXANDER, M. Effe~ts of dissolved
organic carbon and second substrates on the bipdegradation of
prganic compol)nds at low concentrations. Applied and Environmental Microbiology (19&5) 49 (4) 822-827 [En, 20 ref., 6
fig., I tab.] Dep. Agronomy, Cornell Univ., Ithaca, NY 14853,
USA.
- Pseudomonas acidovorans and P. &P· grew in an
Ul'};:tmended inprganic salts solution and this was attributed to
their utilization of uncharacterized dissolved organic carbon
(DOC). The simultaneous use of 2 substrates (glucose and aniline) by P. sp. was concn dependent. In addition the
uncharacterizcd DOC repressed the ability of tftis organi~m to
utilize low con~n of glucose or aniline. Although this DOC did
not inhibit phenol mineralization by P. acidovorans, repression
could be demonstrated with as little as 70 )Lg of acetate per litr0.
Salmonella typhimurium \Vas studied because it was unable t!)
grow on DOC in distilled water. S. typhimurium was unable to
grow at a glucose concn. of I ~g/Iitre. The presence of arabinose
at levels adequate for growth allowed th~ organism to mineralize glucose at concn well below the threshold for replication.
1833 GEALT, M.A.; CHAI, M. D.; ALPERT, K. B.; ljOYER, J.
C. Transfer of plasmid pBR322 pnd pBR325 in wastewater
from laboratory strains of Escherichia coli to baeterj~ indigenous to the waste disposal !'!YStem. Applied and Envfronmental
Microbiology (1985) 49 (4) 836-841 [En, 15 ref., 4 fig., 5 tab.]
Dep. Bioi. Sci., Drexel Univ., Philadelphia, PA 19104, USA.
Laboratory strs. of E. coli containmg plasmid pBR325 (or
pBR322) were coincubated with a mobilizer str. of E. coli (containing the conjugatjve plasmid RI00-1) and a recipient str. of
bacteria. Ba~terial strs. isolated from raw wastewater of a pla~
mid-free E. coli laboratory str. served as recipients. Transf~r pf
the pBR plfl.smid into the recipient str. occurred during 25-h
coincuba!ion in either L broth or sterilised wa~tcwater; transfer
frequencies were several orders of magnitude lower in wastewater. After the coincubatjon, recipients exhibited both plasmid-encoded phenotypic characteristics and an altered plasmid
profile, as shown by agarose gel electrophoresis of purified plasmid DNA.
1834
WILLIAMS, T. M.; UNz, R. F.
Filamentous sulfur
bacteria of activated sludge: characterization of Thiothri~, .fJeg~
giatoa, and Eikelboom Type 021N strains. Applied and Environmental Micro/Jio/ogy (1985) 49 (4) 887-898 [En, 42 ref., 3
fig., 6 tab.] Dep. Civil Eng., Pennsylvania State Univ., Univ.
Park, PA 16802, USA.
Seventeen strs. of filamentous sulphur bacteria were isolated in axenic culture from activated slu~ge mixed liquor samples and sulphide-gradient enrichment Cl!ltures. The isolates
were identified as T. spp., B. spp. and an org~njsm of uncertain
taxonomic status, desi~nated type 021N, aiOchemical and physiological characteriza~10n of the isolates revealed important distinguishing features between the 3 groups of bacteria. Str.
differences were most evident among the T. cultures. A comparison of the filamentpus sulphur bacteria wit}} freshwater strs. of
Leucothrix was also made.
1835 SLEAT, R.; MAH, R. A. Clostridium populeti sp.nov.,
a cellulolytic species from a wood-biomass digestor. International Journal of Systematic Bacteriology (1985) 35 (2) 160163 [En, 33 ref., 4 fig.] Sch. Public Health, California Univ.,
Los Angeles, CA 90024, USA.

A new ana~robic, mc;sophilic, sporeformiiJg, s:ellulofytic
bacterium is described. H 2, C0 2, acetate, butyrate and l~c~ate
were produced during growth on cellulose or glucose. Opt.
growth occurred at 35'C and pH7.
1836 HENSON, J. M.; SMITH, P. H. Isolation of a butyrateutilizing bacterium in coculture with Methanobacfr,lum
thermoautofrophicum from a thermophilic digester. .'/pplied
and Envimnmental Microbiology (1985) 49 (6) 146H466
[En, 20 ref., 4 fig., 4 tab.] Dep. Microbial. & Cell Scj., Florida
Univ., Gaiijesville, FL 32611, USA.
Sludge from a therrnophilic, 55'C digester produced methane without a lag period when enriche<J. with butyrate. A thermophilic butyrate-utilizing bacterium was isolated in cocultur~
with M. thermoautotrophicum. Hydrogen in the gas phase pr~
vented butyrate utilization. However, when the hydrogen was
removed 1 Jii.J.tyrate utiJization began, Penicillin G and D-cycloserin~ 9aused the complete inhibition of butyrate utilization
by the ~pculture.
Fungi

See also absts. 1793, 1797-1798, 1801-1803, 1812-1813,
1815-1816, 1823-1824, 1830
1837 J(IRK, T. K. Toward elu~idating the mechanism of
action of tbe lignim~!ytic system in basi~iornycete~. In Trends in
the biology offermentations for fuels aqd chemicpls [edited by
Hollaender, A.j. New York, USA; Plenum )'re~s (1981) 131148 [En, 57 ref. PRJ fPL, USDA For. Serv., Madison, WJ
53705, USA.
A review is presented of th~ cl}.emistry and biochemistry of
lignin degradation with particular reference to Phanerochaete
chrysosporium and its decay mechapjsms.
1838
LIM, G.; KHEW, E.; YEOH, H. H.
Extrneellular
enzymes of some black aspergilli in Singapore. MIRCEN Journal of Applied Microbiology and Biotechnology (1985) I (1)
55-61 [En, fr, es, 16 ref., 3 fig.] Dep. Bot., Singapore National
Univ., Kent Ridge, Sing~pore 0511.
Ten strs. of Aspergillus niger an9. I str. of A. pwamori
showed proteolytic a~fiVity and amylolytic and cellulolyti~
actiyities were observed in all strs. e~cept in A. niger isolated
from rice grains. A. awamori was s~own to be the best producer
of ~mylolytic enzymes but poorest for cellulases. All the strs.
were shown to be good producers of proteolytic enzymes whi_le
the str. from rubber wood seemed to be the l]est cellulaseproducing str. Both single conidium and hypha! tip inoculatiOn
techniques gave similar results. Differences in t~~ l~vels of
extracellular enzymes produced by similar strs. were also
observed using the two different techniques.
1839 MACDONALD, M. J.; HARTLEY, D. L.; $PEEDIE, M. K.
Location of cellulolytic enzyme activitY in the ~~rine f~gus
Trit;/tocladium achrasporqiJI.. Cgnadian Journal of Mfcrobio/ogy (1985) 31 (2) 145-148 (Ep, fr, 14 ref., 4 fig.) pep. Med.
Chern. Pharmacognosy, Untv. Maryland, Baltimore, MD
21201, USA.
Cellulase activity in T. achrasporum was demonstrated by
its ability to produce c~ll-associated and extracellular cellulolytic enzymes when grown on a crystalline cellulose sub·
stra!e. In addition, azure dye was solubilized from dyed
crys!aiJine cellulose, appearing in the growth me,dium during
the p~ase of cell lysis. Exoglucanase activity was highest in the
culture filtrate, with slight activity in the cell fractions, while
endoglucanase was associated only with the mycelium. All
enzymes had opt. activity at 50°C.
1840 SCHIEDING, W.; THOMA, M.; HECHT, V.; ROSEN, W.;
ScHOGERL, K. Mathematical model for the continuou·s cultivation of Chaetomium cel/ulolyticum. Journal of Biote'chnology
(1985) 2 (3/4) 207-224 [En, II ref., 10 fig., 5 tab.] Inst. fUr
Regelungstechnik der Univ. Hannover, D-3000 Hannover, German Federal Republic.
Based on experimental measurements, a structured cell
rpodel was developed for the continuous and batch cultivations
of C. cellu/olyticum on glucose and cellulose. The model is
presented and discussed.
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1841
ALLSOrr. D.
Fungal culture collections - for the
biotechnology industry. Industrial Biotechnology (1985) 5 (2)
2 pp. [En, 4 ref.] Commonwealth Mycol. lnst., Ferry Lane,
Kew, Surrey TW9 3AF, United Kingdom.
Culture Collections of microorganisms provide a major
genetic source for biotechnology industries. Usmg collections of
fungi as main examples, the activities and services of Culture
Collections arc outlined. The services provided include <;onservation and supply of strains, information, identification,
research consultancy, testing, patents and training. Few collections are able to provide all these servic~s. Increasing interest in
fungi in biotechnology requires the encouragement of depositors
and vigorous acquisition policies, coupled with a build-up of
data on strains and an increase in accessibility of information
via on-line systems. Ancillary services and funding are also
considered.
1842 Qu, Y.-B.; GAO, P.-J.; WANG, Z.-N. [Screening of
catabolite repression-resistant mutants of cellulase producing
Penicillium spp.] Acta Mycologica Sinica (1984) 3 (4) 238-243
[Ch, en, 8 ref., 2 fig., I tab.]lnst. Microbial., Shandong Univ.,
Jinan, China.
A screening method of doubt~ layer agar plate was
improved by using holocellulose inst(:ad of acid-swollen cellulose as substrate. Using this method a high cellulase producing
fungus P. decumbens 114-2 was isolated from the soil.
Higher Plants
1843
BUSK, T. A. DE; WILLIAMS, L. D.; RYTHER, J. H.
Removal of nitrogen and phosphoruS: from waste water in a
waterhyacinth-based treatment system. Journal of Environmental Quality (1983) 12 (2) 257-262 [En, 17 ref., 3 fig., 4 tab.]
Florida Univ., Gainesville, FL 32611, USA.
The study, conducted at a water hyacinth-based waste
water treatment system in South Florida, was designed to estimate the amounts ofN and P immobilized in the water hyacinth
standing crop and in plant detritus in the sediment. Both harvested and non-harvested ponds were studied. Other N and P
losses in the system were estimated by comparing the quantities
of nutrients immobilized by the water hyacinths with observed
nutrient removal from the waste water. On an area basis,
approximately 2.4 times more N was removed by denitrification
in the non-harvested pond than was assimilated by water hyacinth growth in the harvested ponds. Mean total N removal
from the complete system resulted in an 87% reduction. Total P
was reduced by only 10%.

REPORTS
See also absts. 1458, 1500. 1527, /538, 1542, 1772-1773
1844 DANISH PEST INFESTATION LABORATORY Annual report
1983. Lyngby, Denmark; Danish Pest Infestation Laboratory
(1984) 88 pp. [En, da, 7 ref., 3 fig.] Skovbrynet 14, DK-2800
Lyngby, Denmark.
This report on pest control in Dt;nmark includes sections on
mosquitoes, Musca domestica, flies on grazing cattle, cockroaches, Lasius niger, fleas, mites (including allergy from
stored-product mites), and fabric, grain and wood-boring pests.
ISRAEL, INSTITUTE FOR TECHNOLOGY AND STORAGE OF
[Progress report for t~e year
1982/83 of the Stored Products Division.] Bet Dagan, Israel;
Ministry of Agriculture (1984) xx + 125 pp. [He, en, many ref.,
many fig.]
This report on stored-product research in Israel contains a
review of the incidence and control of pests in 1983, followed by
papers reporting the work of 13 projects. Those on arthropod
pests are noticed elsewhere.
1845

AGRICULTURAL PRODUCTS

1846 BOARD OF THE SOUTH AUSTRALIAN MUSEUM Annual
report 1982-83. Australia; South Australian Museum (1984?)
29 pp. [En, 36 ref., many fig.]
A section on insects (p. 12) of this report on the Sout~
Australian Museum includes a note to the effect that the instal:lation of a deep freezer capable of taking whole drawers of

insects brought att~~ks on the collections by museum beetles
[Dermestidae] under control.
1847 CONRAD IE, W. E.; PIZZI, A. Biological effectiveness of
grouQd.,.contact wood preservatives as determined by field exposure ~~ke tests. Special Report. National Timber Research
Institute, CSIR, South Africa (19B4) No. Hout 329, ii + 23 pp.
ISBN 0-7988-2987-7 [En, af, 12 ref. PRJ Nat. Timber Res.
Inst., CSIR, Pretoria, South Africa.
Field tests wer~ ~onducted over 25 yr on different creosotes,
mixtures of creosol~ and waxy oil and differc;;nt CCA wood
pres(:rvatives. The Cc;;A preservatives gave very good biological
protectign to treated stakes, particularly against fungal attack.
CCA Type I, currently approved for use in South Africa, was
not inferior to CCA Type II if the active elemental contents and
effcctiv~ retentions are taken into consideration. Creosotes gave
good protection against termite attack but performed priprlY.
against fungi under wet conditions. The additiQp of waxy 01l
greatly improved the effectiveness of creosotes against fu'pgal
attack. The CCA preservatives gave better ov~rall ground-contact protection than the creosotes.

CONFERENCES
1848 SOUTH AFRICA, NATIONAL TIMBER RESEARCH !NSTI·
TUTE Wood preservation symposium, 29,..30 March 1983, Pretoria. Pretoria, South Africa (1983) [En, many ref. X] CSIR,
Pretoria, South Africa.

BOOKS
1849 RYVARDEN, L.; JOHANSEN, I. A preliminary polypor~
flora of East Africa. Oslo, Norway; Fungiftora (1980) ~36 pp.
[En, many ref., Price 232 kr]
1850 KHME~EVSKII, B. N.; PILIPETS, Z. 1.; MALINOVSKA YA, L.
S.; KOSTtN, V. V.; KOMARNITSKAYA, N. P.; IVANOV, V. G.
[Prophylaxis of mycotoxic;Qses in animals.] Profilaktik~
mikotoksikozov zhivotnykh. Moscow, USSR; Agropromizdat
(1985) 271 pp. [Ru, Price I f (£4.50)]
After 67 introductory pages on the problems posed by
mycotoxicoses in livestock farming, a scheme for preventiqh
based on testi!)g feed samples for mycotoxins is pr~scnted. Then
follow descriptions of common toxins (aflatoxins, sterigmatocystin, ochratoxins, citrinin, penicillinic a~id, rubratoxin,
zearalenone aqd trichoth~enes), and separat~ accounts of the
~ycotoxicoses of cattle, swine, sheep, horse and poultry.
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marine structures, India 1655
particleboards, laboratory tests 1764
plywood, laboratory tests 1764
rice 1523
sorghum I 526
sunflower seeds 1540
timbers
India 1655
resistance 1657
succession 1714
Furniture, Euophryum confine, UK 1678
Fusarium
potatoes 1600
sorghum 1525
Fusarium culmorum, linseed oil, quality
1549
Fusarium equiseti, ginger, biological con·
trol 1554
Fusarium oxysporum
Capsicum 1587
onions 1596
Fusarium so/ani
Capsicum 1587
Dioscorea prazeri 1594
onions 1591
Fusarium sporotrichioides, soyabcans 1537
GA, production, whey 1799
Galleria mellonella. cereal prodUcts, con·
trol 1767
Gamma radiation
Ephestia cautella, dates 1590
Tribo/ium castaneum, control 1754
Genetic engineering, biodegradation, 2,3·0
1822
German Federal RepubUc
wood, insect pests 1680
wood preservatives, standards 1443
Gibberella fujikuroi, whey, utilization
1799
Gibberella zeae
maize, control 1513
soyabcans 1537
Ginger
Fusarium equiseti, biological control
1554
Pythium pleroticum, biological control
1554
Gloeophy/lum saepiarium, poles 1664'
spores, basidio.
spores 1727
Gloeophyllum trabeum
particleboards, laboratory tests 1662
timbers, control 1666
G/oeosporium, apples, control 1562
Glomere/la cingulata
avocados, controlled atmosphere stor·
age 1573
Capsicum I 587
tropical fruits, fungicides 1574
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Grain stores, pest control 1455
Gram-negative bacteria, determination, cuJ.
ture media 1457
Grapefruits
Anaslrepha suspensa, cold storage
1578
insecticidal properties 1787
storage 1577
Grapes, Penicillium canescens, control
1585
Groundnut oil, control, Sitophilus oryzae
1769
Groundnuts
aflatoxins 1478, 1544-1545, 1548
estimation 1493
hulling 1547
Aspergillus 1544
Aspergillus jlavus 1546
Penicillium !544
Rhizopus 1544
Guavas
Cryptococcus neoformans 1560
prestorage treatment
cooling 1575
fungicides 1574
potassium permanganate 1575
waxes 1575
Hansenula anoma/a, control, quinic acid
1724
Hay
fungi, storage 1507
preservation
propionic acid 1497
8·quinolinol 1497
HCH, insecticides 1684
Helenalin, control, stored products pests
1733
Heptachlor, insecticides 1684
Helerobostrychus brunneus, timbers 1760
Heterotextus a/pinus, roofs 1670
Hexahydro-1,3,5-trinitro·l ,3,5-triazine,
biodegradation, composting 1809
Homes
Cladosporium sphaerospermum, Swe·
den 1673
fungi, Sweden 1673
Penicillium brevicompactum, Sweden
1673
Penicillium expansum, Sweden 1673
Trichoderma, Sweden 1673
Hot air treatment, Hylotrupes baju/us,
structural wood 1710
Humicola alopallonella, Betula, electron
microscopy 1669
Hydropren~ Callosobruchus maculatus,
control 1744
Hylotrupes bajulus, structural wood, hot
air treatment 1710
Imazalil, Penicillium, pome fruits 1568
Immunoassay
Salmonella
feeds 1464
foods 1464
India
fouling
marine structures 1655
timbers 1655
fungi
marine structures 1655
timbers 1655
marine borers
Mangifera indica 1686
marine structures 1655
timbers I 655
Microtermes obesi, structural wood
1674
milk, microbial Dora 1634
sheepmeat, microbial flora, spoilage
1606
Indonesia
timbers
decay fungi 1661
Isoptera 1661
marine borers 1661
Infant formulae, microbial flora 1623
Insect collections, pest control, dichlorvos
1708

Insect pests
cereals
control 1785
Israel 1500
Denmark, reports 1844
dried fish, control 1603
flour mills, Israel 1538
museum specimens, refrigeration 1846
rice 1523
roundwood, control 1681
warehouses, monitoring, traps 1745

wood
biology 1752
German Federal Republic 1680
Insect repellents
cedarwood oil 1774
clove oil 1774
karanja oil 1774
phthalic acid 1774
Piper nigrum 1774
Insecticidal properties
grapefruits 1787
oranges 1787
Insecticide-treated wraps, maize meal, pest
control 1783
Insecticides
aldrin 1684
application methods 1529
chlordane· 1684
citrus fruits, storage decay I 580
copper ammonium fluoride 1684
DDT 1684
dieldrin 1684
IICH 1684
heptachlor 1684
isazofos 1786
Litsea cubeba I 766
PCP 1684
phenthoate 1786
plant extracts 1775
sodium arsenite 1684
sodium fluorosilicate 1684
trichlorobcnzene 1684
Xylophan 1786
Zanthoxylum planispinum 1775
lprodione, carrots, prestoragc tretament
1454
Iraq
cereals, fungi 1502
food grains, fungi 1504
storage, food grains 1505
Isazofos, insecticides I 786
Isoptera
buildings, control 1682, 1711
poles, bending strength 1683
techniques, sampling 1447
timbers
control 1682
Indonesia 1661
insecticides 1684
resistance 1677
Saudi Arabia 1677
Is mel
cereals, insect pests 1500
flour mills, insect pests 1538
stored products pests, reports 1845
Italy, toxigenic fungi, foods 1495
Japan
interceptions
Platypodidae, timbers 1676
Scolytidae, timbers 1676
liver slices, microbial flora 1617
mycotoxins, foods 1494
stakes, decay 1656
sweets, packaging 1539
Jodfenphos, stored products pests, control
1768
Joinery, decay fungi, preservation 1694
Joints (timber), wood preservation, pressure
treatments 1688
Jordan, aflatoxins, foods 1478
K compounds, wood preservatives 1690
Kalotermes brouni, poles, bending strength
1683
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Subject Index
Karanja oil, insect repellents 1774
Kiln operation, wood, sterilization 1713
Klebsiella aerogenes, liquid diets 1706
Klebsie/111 pneumonide, orange juice 1559
Kluyveromyces fragilis
ultrafiltration permeate, fermentation

1802
whey

fermentation 1790-1792, 1802-1803
utilization 1800
Kluyveromyces marxianus, whey, fermen-

tation 1830
Kulfi, thermonuclease, detection 1624
Kuwait
metals, biodeterioration 1707
pipes, biodeterioration 1707
Lablab purpureus, Acanthoscelides obtectus, resistance 1533
Lactic acid bacteria, cheeses, processing

1647
Lactobacillus, pork 1614
Landfill
wastes
medical 1796

municipal refuse 1796
Laser beams, milk, bacterial count 1638

Lasioderma serricorne
control, insecticides 1768, 1771
repellents, plant extracts 1775
tobacco, control 1553

Latheticus oryzRe, rice, control 1519
LegioneliR pneumophila, water systems,
control 1446
Legislation
Lyctus, control, Australia 1442
mycotoxins, milk products, Netherlands

1626
Lemons, storage 1577
Lente~ fungi 1715
Lentils
fungi
captan 1535
carbendazim 1535
thiram 1535
Lentinus lepideus, timbers, control 1666
Lepidoglyphus destructor, wheat, sampling
techniques 1763
Leuconostoc mesenteroides
biodeterioration
fruits 1718
pectins 1718
Lignin
biodegradation 1654
Aspergillus 1817
Coria/us versicolor 1816
determination 1811
Phanerochaete chrysosporium 1653,

1837
fungi, degradation 1652
degradation, enzymes 1814
Lima beans, Acanthoscelides obtectus,
resistance 1533
Lindane, biodegradation, Phanerochaete
chrysosporium 1824
Linseed oil, fungi, quality 1549
Lipomyces starkeyi, paraquat, biodegrada~
tion 1823
Liquid diets, bacteria 1706
Litchi, prestorage treatment, fungicides

Lignocellulo~

1574
LitseR cubeba. insecticides 1766
Liver slices, microbial flora, Japan 1617
Lyctus, control, legislation, Australia 1442
Lyctus africanus
development
humidity 1747
temperature 1747
timbers 1760

wood
biology 1748
control 1786
development 1679
Lyctus brunneus, timbers 1760
Lyctus hipposideros, timbers 1760
Lyctus plRnicollis, timbers 1760
Maize
aftatoxins 1480, 1483, 1516
density segregation 1490
determination 1475

estimation 1509
Aspergillus jlavus 1480
control1513
deoxynivalenol, density segregation

1490
Gibberella zeae, control 1513
microftora, cold storage 1512
Penicillium eye/opium, contro11513
preservation, fermentation 1514
Prostephanus truncatus
Togo 1510
traps 1749
Sitophilus oryzae, control 1769
Sitophi/us zeamais, development 1755
to:rdnogenic fungi, Thailand 1515
Maize cobs, Prostephanus truncatus 1511
Maize meal, pest control, insecticidetreated wraps 1783
Malathion
Oryzaephi/us surinamensis, resistance

1772
stored products pests, control 1768
MangiferR indica, marine borers, India

1686
Marijuana, insect pests 1705
Marine borers
Mangifera indica, India 1686
marine structures, India 1655
timbers
India 1655
Indonesia 1661
resistance 1657
Marine structures
routing, India 1655
fungi, India I 655
marine borers, India 1655, 1686
Priobium carpini 1746
wood preservation 1655
Mathematical models, Chaetomium eel~
/ulolyticum. culture techniques 1840
Mating disruption, Ephestia cautella, control 1740
Meat
Campy/obacter coli 1619
Campylobacter jejuni 1619
Escherichia coli 1451
microbial flora, spoilage, India 1606
Pseudomonas fragi, spoilage 1618
Meat products
Bacillus cereus, sodium chloride 1610
bacterial count, microcalorimetry 1616
Campylobacter 1619
Clostridium botulinum
control 1473
reviews 1612
Escherichia coli 1451
microbial count
luminescence 1615
storage 1611
Salmonella 1765
Salmonella enteritidis, sodium chloride

1610
Salmonella typhimurium, sodium chloride 1610
Staphylococcus aureus, sodium chlo~
ride 1610
Yersinia enterocolitica, sodium chloride

1610
Mebor, veneers, preservation 1692
Metals, biodeterioration, Kuwait 1707
Methane, production, Phellinus pomaceus

1793

Methane production, thermophilic bacteria

1836

Methanosarcina, anaerobic digesters 1795
MethRnothrix soehngenii, anaerobic digesters 1795
Methoprene, tobacco, Lasioderma serricorne 1553
Methyl bromide
Ceratitis capitata, fruits 1572
rumigants 1767
Oryzaephilus surinamensis, resistance

1772
stored products pesti, control 1732
Methylparaben, antifungal properties 1489
Methylene blue test, milk, keepmg quality

1636

Microbial count, meat products, storage

1611

Microbial flora
cheeses, Egypt 1648
infant formulae 1623
milk, India 1634
Microcalorimetry, meat products, bacterial
count 1616
Micrococcus, pork 1614
Microtermes obesi, structural wood, India

1674
Milk
aftatoxins 1642

ELISA 1492
estimation 1643
lactic acid bacteria 1479
bacterial count
laser beams 1638
methodology 1632
Clostridium, detection, culture media

1637
coliform bacteria, detection, impedance

1635

keeping quality, methylene blue test

1636
microbial flora, India 1634
milkborne diseases, reviews 1640
plate count
cold storage 1641
ultrasonics 1641
post pasteurization contamination 1633
psychrotrophic bacteria, plate count

1639
Milk products
aftatoxins, binding 1625
Bacillus cereus 1630
Enterobacteriaceae 1631
enzymes, thermonuclease 1629
Escherichia coli, detection 1628
mycotoxins, Netherlands, legislation

1626

propionic acid bacteria, culture media

1456
thermonuclease, detection 1624
Miso, bacteria, survival 1556
Mites, rice 1523
Monodictys putredinis, Betula, electron
microscopy 1669
Mucor
cereals 1502
diuron, biodegradation 1821
Municipal refuse disposal, sanitary landfills

1796
Museum collections, pest control,
dichlorvos 1708
Museum specimens, insect pests, refrigeration 1846
MycocentrosporR acerina. carrots 1595
Mycotoxins
aflatoxins
cheeses 1646
dairy products, estimation 1627
feeds 1499

ELISA 1492

flours 1483
foods, Jordan 1478
groundnuts 1544~ 1545, 1548
estimation 1493
hulling 1547
maize 1483, 1516
density segregation 1490
determination 1475
estimation 1509
volatile compounds 1480

milk 1642
ELISA 1492
estimation 1643
lactic acid bacteria 1479
milk products. binding 1625
pistachios 1483
Psophocarpus tetragonolobus 1536
rice, storage 1518
sorghum 1525 ·
stored products, insecticidal proper~
ties 1731
Alternaria alternata 1488
cereals, Poland 1496
cheeses I 644-1645
control, potassium sorbate 1487
cyclopiazonic acid
analysis 1482
cheeses 165 I
deoxynivalenol
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maize, density segregation 1490

wheat
density segregation 1490
determination 1474

nutritional value 1531
detection 14 77
feeds
control, books 1850
Poland 1496
foods, Japan 1494
milk products, Netherlands, legislation
1626

ochratoxins
barley, protein composition 1508
cakes 1486
cereals, health hazards 1485

cheese products 1486
cocoa beans, detection 1552

coffee 1550
control, food additives 1489
feeds, detection 1491

foods
detection 1491

estimation 1484
offal 1607

patulin
apples 1570
pears 1570

roquefortines, cheeses 1651
soyabeans 1537
trichothecenes
cereals 1506
detection 1481

zearalenol
cereals, determination 1476
feeds, determination 1476

zearalenone
cereals
determination 1476
estimation 1501
feeds, determination 1476

wheat
density segregation 1490
nutritional value 1531
Nectarines, Ceratitis capitola, methyl bromide 1572
Netherlands
food poisoning 1445
mycotoxins, milk products, legislation
1626
Neurospora crassa, diuron, biodegradation
1821
Nisin
bacon, preservation 1613
control, Clostridium botulinum 1473
Nopcocide N96, wood preservatives 1703
Offal
Campylobacter I 619
ochratoxins 1607
Oils, production, whey 1801
Oils and fats industry, effluents, biological
treatment 1827
Onions
Aspergillus, heat treatment 1592
bacteria, heat treatment 1592
Fusarium so/ani 1591
Penicillium, heat treatment 1592
storage decay 1596
Orange juice, Klebsiella pneumoniae I 559
Oranges
Anastrepha suspenso, cold storage
1578
Botryodiplodia theobromae 1583
insecticidal properties 1787
storage 1577
Organo-tin compounds, wood preservatives
1687-1688

Oryzaephilus surinamensis
control, residual insecticides 1777
resistance
malathion 1772
methyl bromide I 772
wheat, pirimiphos-methyl 1527

Oysters, Escherichia coli, detection 1604
P compounds, wood preservatives 1690
Packaging, sweets, Japan 1539
Pilecilomyces, wood, resistance 1663
Palm oils, effluents, biological treatment
1827
Paraquat, biodegradation, Lipomyces
starkey/ 1823
Particleboards
Coriolus versicolor, laboratory tests
1662
fungi, laboratory tests 1764
G/oeophyllum trabeum, laboratory
tests 1662
Pawpaws, Cryptococcus neoformans 1560
Paxillus panuoides, Pinus 1668
PCP, insecticides 1684
Peaches, Ceratitis capitata, methyl bromide 1572
Pears
Botrytis cinerea, control1566
patulin 1570
postharvest decay 1565, 1567
Pectins, Leuconostoc mesenteroides,
biodeterioration 1718

Penicillium
cereals 1502
cheeses 1644
food grains, Iraq 1504
groundnuts 1544
(,onions, heat treatment 1592
pome fruits, control 1568
sorghum 1525
Penicillium brevieompactum, homes, Sweden 1673
Penicillium camembertii, cyclopiazonic
acid, cheeses 1651
Penicillium canescens, grapes, control
1585

Penicillium eye/opium
food grains, Iraq 1505
maize, control 1513
Penicillium decumbens, cellulase, production 1842
Penicillium digitatum, citrus fruits, essential oils 1576

Penicillium expansum
apples 1569
homes, Sweden 1673
patulin
apples 1570
pears 1570

Penicilliumfunicu/osum, apples 1571
Penicillium italicum, citrus fruits, essential oils 1576

Penicillium roquefortii
control, sorbic acid 1725
roquefortines, cheeses 1651
Penicillium rubrum, Pinus 1671
Penicillium viridicatum, control, food
additives 1489
Peniophora pseudo-pini, poles 1664
Pentach1orophenol, wood preservatives
1703
Peracetic acid, Bacillus subtilis, destruction 1465
Permethrin
control, insect pests 1771
Triho/ium castaneum, wheat 1784
Pest control
confectionery industry 1779
grain stores 1455
insect collections, dichlorvos 1708
maize meal, insecticide-treated wraps
1783
museum collections, dichlorvos 1708
space spraying 1778
Phaeolus sclrweinitzii, timbers, drying
1713

Plranerochaete clrrysosporium
biodegradation, organic halogen compounds 1824
lignin, biodegradation 1653, 1837

Phaseolus coccineus, Acanthoscelides
ohtectus, resistance 1533
Plraseolli's vulgaris, Acanthoscelides ohtectus, resistance 1533

Phellinus pomaceus
air pollution, control 1793
methane, production 1793
Phenol, biodegradation, determination
1826
Phenthoate, insecticides 1786
Phenyl mercury succinate, wood preservatives 1703
1-Pbenylalkanes, biodegradation,
Acinetobacter lwoffi 1820
Phialophora. hoffmannii, Betula, electron
microscopy 1669
Phialophora parasitica, wood, resistance
1663
Phialophora riclrardsiae, equipment, food
industry 1726
Phomopsis anonacearum, tropical fruits,
fungicides 1574
Phosphine
control, stored products pests 1782
Ephestia cautella, dates 1590
Ephestia kuehniel/a, susceptibility
1742
stored products pests, control 1732
Triho/ium castaneum, control 1756,
1770
Phoxim, stored products pests, control
1768
Phthalates, biodegradation, Pseudomonas
1810
Phthalic acid, insect repellents 1774

Plrymatodes testaceus
bark 1685
timbers 1685

Plrytop/rthora capsici, Capsicum 1587
Piles, biodeterioration, river water 1660

Pinus
Coria/us hirsuta 1668
Coriolus versicolor 1668
Fomitopsis pinicola 1668
Paxil/us panuoides 1668
Penicillium ruhrum 1671
Poria placenta 1668
Serpula /acrimans 1668
Australia 1672

Sporotrichum pulverulentum 1668
Pinus radiata, Ka/otermes hrouni, bending
strength 1683

Piper nigrum, insect repellents !774
Piperonyl butoxide, insect pests, dried fish
1603
Pipes, biodeterioration, Kuwait 1707
Pirimiphos-methyl
insect pests, dried fish 1603
Oryzaephilus surinamensis, wheat 1527
stored products pests, control 1768
Triholium castaneum, control 1730
Pistachios, aflatoxins 1483
Plant extracts
insecticides 1775
Sitophilus granarius, control 1733
Triholium confusum, control 1_733
Trogoderma granarium, control 1733
Plate count
milk
cold storage 1641
psychrotrophic bacteria 1639
ultrasonics 1641
Platypodidae, timbers, Japan, interceptions
1676
Pleospora lrerbarum, apples 1571
Plesiomonas slrigelloides, seafoods, reviews
1720
Pleurotus ostreatus, timbers 1667
Plodia, almonds, traps 1542

Plodia interpunctella
biological control, Bacillus thuringiensis 1738
control, insecticides 1771
stored products, Zimbabwe 1758
Plums, Ceratitis capitola, methyl bromide
1572
Pluteus nigroviridis, wood 1721
Plywood, fungi, laboratory tests 1764
Poland
mycotoxins
cereals 1496
feeds 1496
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Poles

.

decay fungi 1664

.

Kalotermes brounl, bending strength
1683

Polyporaceae
Africa, books 1849
timbers, decay 1665

Polyporus, wood, resistance 1663
Polpinyl alcoho~ biodegradation,
Pseudomonas 1819
Polyl'inyl chloride, fungi 1715
Polrie fruits, Penicillium, control 1568

Poria carbonic"
timbers
control 1666
prying 1713
Potla latemarginata, 5>0les 1664
PtJria monticola, timbers, drying 1713

PoriA placenta
Pinus 1668

timberS
control 1666
drying 1713

preservatives 1699

Poria rlvu/osa, poles t 664
Poria xtmtha, timbers, control 1666
Pork

keeping quality, packaging 1614
Lactobacillus 1614

Micrococcus 1614
Pseudomonas 1614
Post pasteurization contamination, milk
1633
Posthanest decay

fruits, biological control, reviews 1788
pears 1565, 1567

vegetables, biological control, reviews
1788

Postharvest storage decay, agricultural
products I 507
Potassium sorbate
antifungal properties 1489
control, mycotoxins 1487
Potatoes
Cryptococcus neoformans 1560
Erwin/a carotovora ssp. atroseptica,
water potential 1599
•
Fusarium 1600
storage losses 160 I
Poultry meat
antibiotics, resistance 1622
Escherichia coli 1622
Poultry products, microbial flora, additives
1620
Prepared foods, microbial count, storage
1453
Presenation
timbers 1700
windows 1700
Pressure treatments, wood preservation,
joints (timber) 1688
Prel'entol A4, wood preservatives 1703
Priobium carpini, marine structures 1746

Propionibacterium, whey, utilization 1806
Propionibacterium shermanii, whey, utilization 1804-1806
Propionic acid, preservation, hay 1497
Propionic acid bacteria, milk products, culture media 1456
Prostephanus truncatus
maize
Togo 1510
traps 1749
maize cobs 1511
traps, aggregation pheromones 1749
Protective atmospheres
Tribo/ium castaneum, controll741
Tribolium confusum, control 1741
Pseudocochliobolus australiensis, chillies
1555
Pseudomonas
acrylonitrile, biodegradation 1808
biodegradation 1832
crops, differentiation 1459
diuron, biodegradation 1821
phthalates, biodegradation 1810
polyvinyl alcohol, biodegradation 1819
pork 1614

sodium_ thiocyanate, biodegradation
1808
Pseudomona:; acidororans, biodegradation
1832
Pseudomonas aeruginosa
liquid diets 1706
thiram, biodegradation 1825
Pseudomonas jiuorescens, timbers 1660
Pseudomonas fragi, growth 1618
Psophocarpus tetragonolohus, aflatoxins
1536
Psychrophilic bacteria, differentiation, fish
1717
Psychrotrophic bacteria, milk, plate count
1639
Pyrethrins
insect pests, dried fish 1603
Trlbolium confusum. resistance 1737
Pythium plerotlcunft ginger, biological
control 1554
8-Qulnollnol, preservation, hay 1497
Reesa viJpulae, bioldgy 1751
Reports
insect pests, Denmark 1844
stored products pests, Israel 1845
Resistan~e, timbers, Isoptera 1677
Reticulitttmes santonensls, control, cypermethrin 1689
Reticulltermes ~irginicus, control, growth
regulators 1736
Reviews
Clostridium botulinum, meat products
1612
foods, preservation, carbon dioxide
1466
fruits, postharvest decay, biological
control 1788
milkborne diseases 1640
Pleslomonas shigelloides, seafoods
1720
sorbic acid 1467
Staphylococcus, enterotoxins, foods
1469
vegetables, postharvest decay, biological
control 1788
whey, utilization 1829
wood preservation 1654
wood preservatives 1654
Rhizoctonia carotae, carrots 1595
Rlrizopus
cereals 1502
groundnuts 1544
sorghum 1525
Rhizopus stolonifer, tropical fruits, fungicides 1574
Rhyzopertha dominica
control, fumigants 1782
rice, control 1519
wheat, control 1529
Rice
aflatoxins 1478
storage 1518
microbial flora, China 1524
pest control, storage containers 1519
SiJophilus granarius, fecundity 1735
Sitophilus oryzae, resistance 1522
Sitophi/us zeamais, resistance 1517
Sitotroga cerealella
resistance 1521
varietal susceptibility 1520
storage disorders, storage containers
1523
Roofs, Heterotextus a/pinus 1670
Round wood
insect pests, control 1681
preservation 1702
Rye, Sitophilus granarius, fecundity 1735
Rye flour, ochratoxins 1484
Saccharomyces cerevisiae
control, quinic acid 1724
whey, fermentation 1803
Saccharomyces rouxii, sugar products,
enumeration 1461
Salmonella
detection
feeds 1464
foods 1464
dried foods, isolation, techniques 1462
identification, AutoMicrobic System
1460
isolation, culture media 1765

meat products 1765
seafoods 1605
Salmonella enteritidis, meat products,
sodium chloride 1610
Salmonella typhimurium
biodegradation 1832
eggs, preservation 1621
meat products, sodium chloride 1610
miso 1556
tempeh, survival 1557
Sampling techniques
Acarus siro, wheat 1763
Lepidog/yphus destructor, wheat 1763
Sanitary landfills, municipal refuse disposal
1796
Saudi Arabia, timbers, Isoptera 1677
Sawnwood, preservation 1701
Schizophyllum commune, poles 1664
Schizosaccharomyces pombe, control,
quinic acid 1724
Sclerotinia sclerotlorum, carrots 1597
Sclerotinia squamosa, onions 1596
Sclerotium cepivorum, onions 1596
Sclerotium rolfsii, Colocasia escu/enta,
control 1593
Scolytidae, timbers, Japan, interceptions
1676
Seafoods
bacteria 1605
Plesiomonas shigel/oides, reviews 1720
Serpula incrassata, timbers, control 1666
Serpula lacrimans
floors, Australia 1672
physiology. water relations 1722
Pinus 1668
Australia 1672
Sbeepmeat, microbial flora, spoilage, India
1606
Shellfish, bacteria 1605
Shigella, seafoods 1605
Shrimps, bacteria 1605
Silage, fungi, storage 1507
Silage losses, spoilage, bacteria 1498
Silica, Tribolium castaneum, wheat 1784
Sinoxylon ruficorne, timbers 1760
Sinoxylon senegalense, biology 1729
Sitophilus granarius
cereals, fecundity 1735
control
fumigants 1782
plant extracts 1733
residual insecticides 1777
wheat
control 1529
detection, nuclear magnetic
resonance 1528
Sitophilus oryzae
control
fumigants 1782
insecticides 1768
maize, control 1769
rice
control 1519
resistance 1522
taxonomy 1759
wheat, control 1529
Sitophilus zeamais "'
• maize, development 1755
rice, resistance 1517
taxonomy 1759
Sitotroga cerealella
rice
controll519
resistance 1521
varietal susceptibility 1520
Small frui~ fungi, quinic acid 1724
Sodium arsenite, insecticides 1684
Sodium bisulphite, antifungal properties
1489
Sodium chloride, poultry products, preservation 1620
Sodium fluorosilicate, insecticides 1684
Sodium nitrite
bacon, preservation 1613
control, Clostridium botulinum 1473
poultry products, preservation 1620
Sodium propionate, antifungal properties
1489
Sodium thiocyanate, biodegradation 1808
Sodium tripolyphosphate, poultry products,
preservation 1620
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Solanum muricatum, storage 1577
Sorbic acid
foods, microorganisms 1467
Penicillium roquefortii, control 1725
reviews 1467
Sorghum
aflatoxins 1525
fungi 1525·1526
South Africa, wood preservation, field tests
1847
Soyabean products, bacteria 1557
Soya beans
Fusarium sporotrichioides 1537
Gibbere/la zeae 1537
mycotmdns 1537
Space spraying, pest control 1778
Sporotrichum pulverulentum, Pinus 1668

Sports equipment, preservation, Cu

com~

pounds 1697

Stakes, decay, field tests 1656

Standards
wood preservation, UK 1441
wood preservatives, German Federal
Republic 1443
Staphylococcus, enterotoxins, foods,
reviews 1469
Staphylococcus aureus
beef, drying 1608-1609

eggs, preservation 1621
enterotoxins, immunoassay 1470
liquid diets 1706
meat products, sodium chloride 1610
milk products, enterotoxins I 624
miso 1556
seafoods 1605
tempeh, survival 1557
Starch
enzymes, Aspergillus 1838
fermentation, Clostridium 1818
Sterilization, ethylene oxide 1789
Stitophilus oryzae, repellents, plant
extracts 1775
Storag·e
food grains, Iraq 1505
rice, microbial flora, China 1524
Storage containers
rice
pest control 1519
storage disorders 1523
Storage disorders, rice, storage containers
1523
Storage losses, potatoes 1601
Stored grain pests, control, fumigants 1780
Stored products
Ca/losobruchus maculatus, aflatoxins
1731
Plod/a interpunctella, Zimbabwe 1758
Stored products pests
cocoa, Brazil 1551
fumigants, resistance 1781
Israel, reports 1845
Streptococcus, canned products 1449
Streptococcus durans, milk products 1631
Streptococcusfaecalis, milk products 1631
Streptococcusfaecium, milk products 1631
Structural wood
Bifiditermes improbus 1675
Hylotrupes bajulus, hot air treatment
1710
Microtermes obesi, India 1674
Sugar products, Saccharomyces rouxii,
enumeration 1461
Sunflower seeds
Alternaria alternata, oils 1541
Aspergillusjlavus, oils 1541
fungi 1540
Sweden
Cladosporium sphaerospermum, homes
1673
fungi, homes 1673
Penicillium brevicompactum, homes
1673
Penicillium expansum, homes 1673
Trichoderma, homes 1673

Sweets, packaging, Japan 1539
Syringic acid, biodegradation 1807
Tamarillos, storage 1577
TBTO, wood preservatives 1687
Tempeh, bacteria 1557

Teredo furcifera, Mangifera indica, India
1686
2,3,7,8-Tetrachlorodibenzo-p-dioxin,
biodegradation, Phanerochaete
chrysosporium 1824
Tetracbloninphos, insect pests, dried fish
1603
Thailand, maize, toxinogenic fungi 1515
Tbennonuclease, milk products, detection
1624
Thermophilic bacteria
butyrates, utilization 1836
methane production 1836
Thiazoles, cellulolytic microorganisms,
inhibition 1709

Thiobacillus intermedius
acrylonitrile, biodegradation 1808
sodium thiocyanate, biodegradation
1808

resistance 1657

Tineola bissellicl/a, wool textiles,
avermectin B(Ja) 1704
Tobacco, Lasioderma serricorne, control
1553
Togo, Prostephanus truncatus, maize 1510
Tonultoes
storage decay
benomyl 1586
thiophanate-methyl I 586
Torula allii, linseed oil, quality 1549
Toxigenic fungi, foods, Italy 1495
Toxinogenic fungi
cheeses 1644
maize, Thailand 151 5
Traps
Ephestia, almonds 1542
Ephestia kuehniella, flour mills 1458
Plodia, almonds 1542
warehouses, monitoring, insect pests
1745

Triholium castaneum
control
fenvalerate, residues 1776
fumigants 1782
gamma radiation 1754
insecticides 1768, 1771
phosphine 1756, I 770
pirimiphos-methyl 1730
protective atmospheres 1741
repellents 1774
residual insecticides 1777
rice, control 1519
wheat
cypermcthrin 1784
deltamethrin 1784
permethrin 1784
silica I 784

Thiobacillus thioparus
acrylonitrile, biodegradation 1808
sodium thiocyanate, biodegradation
1808
Thiocyanomethyl thiobenzothiazole, wood
preservatives 1703
Thiophanate-methyl, storage decay, tomatoes 1586
Thiothrix, characterization 1834
Tbiram
biodegradation, Pseudomonas aeruginosa 1825
lentils, fungi 1535
Thuja, decay fungi 1664
Timbers
Bacillus pumilus 1660
Biliditermes improbus 1675
Cladosporium sphaerospermum, Sweden 1673
Clostridium 1660
decay
field tests 1656
resistance 1658
decay fungi
drying 1713
Indonesia 1661
nitrogen content 1659
preservation 1694
Euophryum confine 1678
Exophiala pisciphila 1126
fouhng, India 1655
fungal decay, control1712
fungi
control 1666
India 1655
resistance 1657
succession 1714
Sweden 1673
Heterotextus a/pinus 1670
lsoptcra
control1682, 1711
Indonesia 1661
insecticides 1684
resistance 1677
Saudi Arabia 1677
Kalotermes brouni, bending strength
1683
marine borers
India 1655
Indonesia 1661
resistance 1657
Penicillium brevicompactum, Sweden
1673
Penicillium expansum, Sweden 1673
Penicillium rubrum 1671
Phymatodes testaceus 1685
Platypodidae, Japan, interceptions 1676
Pleurotus ostreatus 1667
Poria placenta, preservatives 1699
preservation 1693, 1700, 1702
Pseudomonas ftuorescens 1660
Scolytidae, Japan, interceptions 1676
Trichoderma, Sweden 1673
wood borers 1760

Triholium confusum
control
fumigants 1782
insecticides 1771
plant extracts 1733
protective atmospheres 1741
residual insecticides 1777
marijuana 1705
repellents, plant extracts 1775
resistance, pyrethrins 1737
Trichlorobenzene, insecticides 1684
Trichocladium achrasporum, cellulase,
activity 1839
Trichoderma, homes, Sweden 1673
Trichoderma reesei, cellulase, production
1812

Trichosporon cutaneum
ultrafiltration permeate, fermentation
1797-1798
whey, fermentation 1797-1798
Triforine, bananas, Botryodiplodia theobromae 1582
2,4,6-Trinitrotoluene, biodegradation, composting 1809
Triticale, fungi, storage 1503
Trogoderma angustum, biology 1750

Trogoderma granarium
control
carbon dioxide 1757
fumigants 1782
insecticides 1768
plant extracts 1733
distribution, USA 1739
Trogoderma variabile, marijuana 1705
Trogoxylon impressus, timbers 1760
Troysan Polyphase, wood preservatives
1703
Tyrophagus, coconuts, interceptions, UK
1543
Tyrophagus putrescentiae, buildings 1762

UK

coconuts, Tyrophagus 1543
Escherichia coli, foods 1451
Euophryum confine, furniture 1678
wood preservation, standards 1441
Ultrafiltration permeate
ethanol, production 1802
feeds, production 1797-1798
fermentation
Kluyveromyces fragilis 1802

(13)

Subject Index
Trichosporon cutaneum 1797-1798
Ultrasonics, milk, plate count 1641
Urooborella marginata, descriptions 1734
USA, Trogoderma granarium, distribution
1739

Yaccinium ashei, storage, temperature
1584
Vacuum packaging, bacon, preservation
1613

Vanillic acid, biodegradation 1807
Vegetables
bacterial count 1561

microbial count, storage 1453
postharvest decay, biological control,
reviews 1788

Veneers
preservation
B compounds 1692

boric acid 1692
BT 1692
Cu compounds 1692

Mebor 1692

Vibrio parahaemolyticus, seafoods 1605
Vinyl-pyrroles, wood preservatives 1681
Viruses, aerosols, waste water treatment
1831
Vitamin 812, production, whey 1804-1806
Volvariella ro/vacea, cultivation, waste
wood 1815

Warehouses, monitoring, insect pests, traps
1745

Waste water treatment
aerosols
bacteria 1831
viruses 1831

Eichhornia crassipes 1843
Escherichia coli, genetic engineering
1833
Waste waters, anaerobic treatment 1795
Waste wood, Vo/variella vo/vacea, cultivation 1815
Wastes
medical, landfill 1796
municipal refuse, landfill 1796
Water systems, Legionella pneumophila,
control 1446
Wheat
Acarus siro. sampling techniques 1763
deoxynivalenol
density segregation 1490
determination 1474
nutritional value 1531
fungi, storage 1503, 1530
Lepidoglyphus destructor, sampling
techniques 1763
Oryzaephilus surinamensis, pirimiphosmethyl 1527
Rhyzopertha dominica, control 1529

Sitophilus granarius
control 1529
detection, nuclear magnetic
resonance 1528
fecundity 1735
Sitophilus oryzae, control 1529

Tribolium castaneum
cypermethrin 1784
deltamethrin 1784
permethrin 1784
silica 1784
zearalenone
density segregation 1490
nutrit10nal value 1531
Whey
ethanol, production 1790-1792, 1800,
1802-1803, 1830
feeds, production 1797-1798
fermentation
Candida curvata 1801
equipment 1791-1792
Kluyveromyces fragilis 1790-1792,
1802-1803
Kluyveromyces marxianus 1830
Saccharomyces cerevisiae 1803
Trichosporon cutaneum 1797-1798
GA, production 1799
oils, production 1801
utilization
Gibberella fujikuroi 1799
Kluyveromyces fragilis 1800

Propionibacterium 1806

Propionibacterium shermanii 18041806
reviews 1829
vitamin Bl2, production 1804-1806
Windows
decay fungi, preservation 1694
preservation 1700
Wood
Collybia distorta 1721
insect pests
biology 1752
German Federal Republic 1680

Lyctus africanus
biology 1748
control 1786
development 1679
Pluteus nigroviridis 1721
sterilization, kiln operation 1713
Wood borers
biology 1729
control, legislation, Australia 1442
timbers, resistance 1657
Wood destroying fungi
Aphyllophorales, Argentina 1665
Betula, electron microscopy 1669
Wood presenation
agricultural buildings 1712
buildings 1693
conferences 1848
field tests 1696
South Africa 1847
France 1701-1702
joints (timber), pressure treatments
1688
marine structures 1655
reviews 1654
standards, UK 1441
Wood preservatives
B compounds 1694
boric acid 1690. 1694
Borolit 1691
Cr-As-B-F 1691
Cr compounds 1690
creosotes 1659, 1847
Cu compounds 1659, 1690
Cu-Cr-As 1659, 1695, 1847
Cu-Cr-B 1698
Cu-Cr-Zn-B 1698
cypermethrin 1689
Dohnalit -UA 1691
F compounds 1690
German Federal Republic, standards
1443
K compounds 1690
Nopcocide N96 1703
organo-tin compounds 1687-1688
P compounds 1690
penetration 1657
pentachlorophenol 1703
phenyl mercury succinate 1703
Preventol A4 1703
reviews 1654
TBTO 1687
thiocyanomethyl thiobenzothiazole
1703
Troysan Polyphase 1703
vinyl-pyrroles 1681
Zn compounds 1690
Wool textiles
Anthrenus jiavipes, avermectin B(la)
1704
AttagenuS unicolor, avermectin B(la)
1704
Tineola bisselliella, avermectin B(la)
1704
Xylophan, insecticides 1786
Yams, dried (see Dried yams)
Yeasts, fruit products, culture media 1558

Yersinia enterocolitica
eggs, preservation 1621
meat products, sodium chloride 1610
miso 1556
tempeh, survival 1557
Zanthoxylum planispinum, insecticides
1775
Zimbabwe, Plodia interpunctella, stored
products 1758
Zn compounds, wood preservatives 1690
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COMMONWEALTH

AGRICULTURAL

BUREAUX

Culture Collection and Industrial Services
COMMONWEALTH MYCOLOGICAL INSTI'l'UTE
The Culture Collection & Inc,lustrial Services Division of CMJ offers World
Services to Industry, Biote~,:Jmology, Scienc~: and Agriculture.
INDUSTRIAL TESTING, INVESTIGATIONS & CONSULTANCY
Microbial Testing of Materials- according to British and foreign standards. Tropical
storage/large component facility available.
Industrial Investigations - confidential consultancy and ~ontr!!Ct studies in mycology,
biodeterioration and biotechnology, for UK and overseas.
-·
NATLAS ftEG. NO. 0353

Identification Service =world service pr()yiqed by 16 specialist taxonomists at CMI, a
unique back-up to our Industrial laboratory.
Biodeterioration Centre - e){tensive rep;int collectipn, information service. Nonmicrobial biological investigations/testing can be arrange;~.

CULTURE COLLECTION
Culture Collection - over 11,000 isolates 11re held and new and biotechnological
isolates are being added, Qomputerised Cl\t<!logue data/metabolic index on VAX
11/780. Hard copy Catalogue available. Culture sales world-wide. UK National
Collection of Fungus Cultures.
Patent Strain Depositary - International Depositary Allthority under the Bul!i!pest
Treaty (1977). Safe Deposit service also av<Ji!able.
Biochemistry Laboratory - for checking and ascertaining metabolic data on fung<J!
strains.

TRAINING AND RESEARCH
Short Courses - on biotechnological topics, industrial training of laboratory staff.
Courses overseas can be artanged.
Long Term Research - SERC Project on Systematic Studies of Microfungi of
Biotechnological and Industrial Importance.

For further information and a copy of our detailed brochure contact:
Dr J. KeUey,
Industrial Services Officer,
Commonwealth Mycological Institute (PRO.DPT.557)
Ferry Lane, Kew. Surrey TW9 3AF, UK.
Telephone 01-940 4086 Telex: 847964 COMAGG G. Telecom Gold: DIALCQM: 84: CAU009.
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Consultant Biologists to Industry
ENTOMOLOGY

MICROBIOLOGY

BIODETERIORATION

BIOTECHNOLOGY

ECOLOGY

BIODEGRADATION

G. AVERST BSc MSc M/Biot
H.O.W. EGGINS BSc PhD F/Biot
J.W. HOPTON MScTechPhDF/Biol
R.A. JOHNSON BSc PhD
ROBERT LEE MSc PhD DIC M/Biol MB/M
JOAN M. MAW BScM/Biol
ANNE PAGE BSc
R. NEIL SMITH BSc PhD M!Biot

BIOOUESTLTD
STPETER'S COLLEGE
COLLEGE ROAD, SALTLEY
BIRMINGHAM 88 3TE

BIOBURDEN CONTROL LTD
219 HATFIELD ROAD
STALBANS
HERTFORDSHIRE AL 1 4LB

Telephone: 021-328 5950

Telephone: StAibans (0727) 52012

CAB PUBLICATIONS AND SERVICES

GENERAL INFORMATION
CAB is an international non-profit organization controlled by governments of the British Commonwealth of Nations.
Its main function is to provide a world-wide information service in agriculture and forestry, and related areas of applied
biology, sociology, economics, engineering and medicine. Two other services are responsible for pest and disease identification, and the application of biocontrol techniques to pest management.
CAB is best known for its abstract journals covering each of the main agricultural disciplines (for full list of titles see
back cover). The wide range of other CAB publications includes annotated bibliographies, reviews, authoritative books
and reference works, and specialized aids to the management of pests and diseases.

Abstract Journals
The 46 abstract journals, which cover specific agricultural disciplines, specialist crops or products, or particular animals
are all derived from the CAB Abstracts database. In 1985 input to the database will amount to approximately ISO 000
records prepared from 13 000 serials and many other scientific publications.

Online Searching ·
The complete database from 1973 is available for online searching via three major online hosts: Lockheed's DIALOG
(USA), ESA/IRS (Italy) and DIMDI (GFR). Nearly 1.7 million records currently online can be searched as a complete
file or as separate subfiles corresponding to each abstract journal. Online retrieval is a highly cost-effective way of
carrying out literature searches, and provides the user with a printout of CAB records on specific subjects. User aids
available include the comprehensive CAB Abstracts Online Manual, the CAB Thesaurus and the CAB Serials Checklist.

Magnetic Tapes
The database can be leased on magnetic tape on a calendar year basis. 1t is available either complete or in sections. Since
January 1984, these sections correspond to the separate CAB sub files, but pre-1984 tapes can only be divided into IS
subject headings. The lease fee, payable in advance, covers the running of up to 100 profiles per year; extra profiles are
charged for at the end of the year. Current tapes are delivered monthly, and retrospective tapes as required. Technical
data and sample tapes are supplied free of charge.

Retrospective Search Service
CAB staff will carry out online searches of the CAB Abstracts database on request. All requests should be submitted
with a detailed description of the search query and a list of likely keywords. Quotations are free. Printout of the
selected output is despatched by airmail with 7 days of receiving a firm order.

Current ·Awareness Service
CAB is also able to supply regular updates of records rece11t1y added to the CAB Abstracts database on any topic.
A cost estimate and 10 of the latest references on the topic will be provided free on request.

Document Delivery Service
Most original articles abstracted in CAB journals are available as photocopies. Order forms and copyright declarations
are printed in each journal or are available in bulk from CAB. Documents may also be ordered online via Lockheed
Dialorder or ESA's Primordial.

Training
To help users get best value for money, CAB provides user training and education. There is an annual two-week course
entitled 'Information on Agriculture' in Oxford, designed to give information officers and librarians, particularly from
developing countries, a sound background in agricultural information practice. In addition, there are many one-day
workshops in the USA, Europe and elsewhere, facilities for on-the-job training at the CAB input centres, and tailormade courses on data preparation for organizations supplying input for the database.

ORDERING INFORMATION
Journals
Subscriptions should be (ully paid by 1 December for the volumes to be issued in the following year. Many journals
are available at special rates to subscribers in CAB member countries. A subscription provides entitlement to each part
plus the annual index. Rates include packing and mailing by air to distant countries wherever the cost can be absorbed.
Orders should be sent to the address below.
Back numbers, including microform editions. are available at discounted prices. Further details will be given on request.
Enquiries
For further information relating to any of our publications and services, write to:
CENTRAL SALES
COMMONWEALTH AGRICULTURAL BUREAUX
FARNHAM HOUSE, FARNHAM ROYAL, SLOUGH SL2 3BN, UK.
Tel. Farnham Common(02814) 2662 Telex: 847964 Cables: Comag, Slough

The Leading World Information
Service in Agricultural Sciences
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ABSTRACT JOURNALS AND SERIAL PUBLICATIONS - 1985

Animul Science and Produclion
M
Amm<~l Breedmg Abstr:u:ts
M
Datry Sctence Abstr;u.:ts
A
Index of Current Rese<~rch on Pigo;
M
Nutnt1on Abstrm:t'i & Reviews
Scncs 8- Livestock Feed-. & Fcedmg
P1g News & Information
Poultry Abstracts
Small Ammal Ab,tr:u;h
Q

Forestry
M
Forest Products Abstracts
M
Forestry Abstracts

~

Veterinary Science and Para\ilic Diseases
H
Animal Diseol'ie Occurrent.:e
M
llelmmthologicoll Abstracto;
.
Senes A- Animal & Human llelm•nthology
M
Index Veterinanus
.
M
PrOIOlOologit.:<d Abstracts
M
Review of Applied En10mology
Series B- MedH:ul & Veterinary
QM
Review of Med1cal & VctermoU)' Mycology
Vetennary Bulletin

I Primary journ<~l

B = Bi-monthly

I

I

Economics. Development and Sociology
Leisure. Recreation & Tourism Abstracts
Rurul Development Abstracts
QM
Ruml Extension. Education & Training Abstracts
World Aa;ricultural Economics & Rural Sociology Abstracts

Q
Q

i

Machinery and Bulldlnz:s
Agriculturul Engineering Abstmcts

M

('rop Science and Production
M
Cotton & Tropit:oll Fibres Abstra~ts
M
Cror Phys1ology Abstmt:ts
QM
F:~b:~ Bean Abstr;ICts
FH~Id Crop Abstrach
M
llerbage Abstracts
M
lloTiit:ulluntl Abstr:tcts
Q
IrrigatiOn & Dramagc Abstracts
A
Lcnul Abstracts
B
Maize Abstmt:ts
M
Ornamental llortit:ulture
M
Plant ~reeding Abstr;lt:IS
M
Plant Growth Rcguhltor Abstracts
M
Potato Abstrat:ts
M
R1t:e Abstr.1t.:ts
M
Seed Abstrat:ts
M
Soils & Fcrtlltters
M
Sorghum & M•llct.; Abstrat:ts
M
Soyabe;m t\b~tract.;
M
Tropit:al 011 Seed.; Ab ... trou:ts
B
Wheat. Bouley & Tnlicale Abslr<ICIS

A= Annual

Crop Protection
Q
Biocontrol News & Information
Q
Bulletin of Entomologicul Research I
II
D1stnbution Maps of Pests
II
DistributiO•l Maps of Plant Diseases
Q
llelminthological Abstntcts
Series B - Phmt Nematology
M
Review of Applied Entomology
Series A- Agricultural
M
Review of Plant Puthology
M
Weed Abstracts

Food and Nutrition
Food Science & TechnolOgy Abstracts

M

(published by I he International Food Information Servu:e- IFISJ

M

Nutrition Abstracts & Reviews
Series A- Human & Experimental

BiotechnOlogy
International Biodeteriorationl

Q

Taxonomy
II
Bibliography of Systematic Mycolog}"
Q
Bulletin of Zoological Nomenclature•
U
Descriptions of Pathogenic Fungi & Bacteria
A
Descnptions of Plant Vtruses
H
Index of Fungi
Ag'riculture In General
SPAN I (publisher J G_R. Slevens)

T

H

= Half-yeurly

M ... Monthly

T

a

Three issues/yeitr

Q.,. Quarterly

lJncludes research papers
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