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NOTES FOR INTENDING CONTRIBUTORS 

Articles submitted for publication in International Biodeterioration must report original research in bio
deterioration, i.e. deterioration of materials, artefacts or facilities of economic importance by living orga
nisms, including microorganisms, insects, rodents, birds, higher plants, etc. Articles on biodegradation, 
i.e. conversion of materials to less objectionable, more easily disposable, m higher value products by living 
organisms will also be considered. 

Review articles on these subjects may also be submitted, but are normally invited by the Editor. 

Two copies of each paper, including an abstract, which must be in English and must not have been pub
lished or accepted for publication elsewhere, should be sent to:. 

Dr. H.O.W. Eggins, 
Bioquest Ltd., 
St. Peter's College, 
College Road, 
Saltley, 
Birmingham B8 3TE, UK. 

Papers will normally be published in order of their receipt in definitive form. 

All articles will be submitted by the Editor to one or more independent referees for advice on their clarity, 
originality, and general suitability for publication, but the final decision whether or not to publish an 
article rests with the Editor. If articles are rejected, the substance of the referee's report will usually be 
communicated to the author and in suitable cases the Editor will be pleased to help authors to improve 
their papers with a view to possible publication. 

A current issue of International Biodeterioration should be studied before a manuscript is submitted, so 
as to ascertain the style adopted by the journal, especially for references, bibliography and section headings. 

Papers should be typewritten, with double spacing, on one side only of A4 (21 x 29.5 em) paper with a 
margin of at least 2.5 em at the top, bottom and sides. 

Tables should be red)Jced to the simplest form and should not be used where text or illustrations give the 
same information. Omit vertical rules. Tables should be submitted on separate sheets at the end of the 
article. 

Illustrations: submit originals of all line drawings. Letters and captions should not be marked in; these 
should be shown on a photoc.opy or overlay so that they can be set by the printer. 

Names of organisms should follow accepted checklists wherever possible, and must conform to the most 
recent appropriate International Code of Nomenclature. It is recommended that authors check with appro
priate specialists that they are using the correct scientific names for organisms mentioned in their papers. 
Where living cultures used have not already been obtained from a major public culture collection, represen
tative isolates of the strains used should be deposited in such a collection (e.g. the Commonwealth Mycolo
gical Institute in the case of fungi) to ensure their continued availability to future workers. 

Manuscripts chosen to be refereed, but which do not conform to journal presentation, will be returned 
to the author for modification. 
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Bioquest Limited, the owner of the title of this journal and of its predecessor journals •Jnternational Biodeterioration Bulle
tin', 'Biodeterioration Research Titles', and 'Waste Materials Biodegradation Research Titles', is a consortium of consultants 
qualified and experienced in industrial biology, especially biodeterioration and biodegradation. 

The Company occupies laboratories at StPeter's College, Binningham, the premises of the former Biodeterioration Centre of 
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with Dr Hopton. 
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Smith is executive director. 
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clusions. Confidentiality can be assured by disclosure only to a named director and named consultant and associated staff. 
Contract research and testing - where the company's own facilities are unsuitable clients will be advised on the placing of 
work in the best available hands, the project supervised and the results analysed and implemented. Advice will also be given 
on standard tests. 
Training courses and conferences large or small can be arranged and conducted using the Company's own accommodation. 
Recruitment and selection of scientific research and management personnel. 
Production of scientific and promotional films. 

The expertise of the consortium of consultants of Bioquest Ltd and Bioburden Control Ltd. range widely to support the 
above services • right across the life sciences • and are not confmed to the microbial sciences, although bacteriology and 
mycology are important areas of the companies' works. Specific expertise of the consortium includes: moisture levels related 
to the growth of fungi; the microbiology of grain storage problems; general biodeterioration problems, especially the fungal 
damage of materials; the microbiology of waters and oils, paint, plastics, packaging and electrical equipment; the growth 
survival and destruction of microorganisms; insect infestation control; pesticide protocols; termite and rodent tests; environ
mental impact of biotechnology; pollution and natural resource management; microorganisms in food production and proces
sing; microbiological safety of food produced in cooking appliances; technical training in food microbiology; clean room 
validation, scanning electron microscopy, Legionella tests, Ames tests, OECD tests for biodegradability. 

Bioquest Ltd., 
St. Peter's College, 
College Rd., 
Sa!tley, Birmingham B8 3TE, UK 
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also 0562-884171 (outside working hours) 
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and agriculture. 

Services offered include the Identification Service, for rapid identification of fungi from cultures and specimens of spoiled 
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mation Services have on-line access to CAB ABSTRACTS and BIOS IS and are able to offer specialised bibliographies and 
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day specialist short courses to six-week training courses in fungal identification. Custom-designed training for industrial 
staff can be arranged; as an Associated Institution of the University of Reading we are able to provide training to higher 
degree levels. 

The Culntre Collection of CMI holds over 11000 isolates, includes the UK National Collection of Fungus Cultures and is an 
International Depositary Authority for Patent Cultures under the Budapest Treaty (1977). New isolates are actively sought. 
especially ones of industrial and biotechnological significance. A full catalogue of strains and metabolic index is published. 

Industrial Services, which incorporates The Biodeterioration Centre, offer contract research, investigations and Consultancy in 
mycology, biotechnology and biodeterioration. We have close links with other institutions including the Centraalbureau 
voor Schimmelcultures in the Netherlands and can offer services involving insects, birds, rodents and marine organisms as 
well as fungi, bacteria and lichens. 

Our Industrial Laboratory is accredited under the National Testing.Laboratory Accreditation- Scheme (NATLAS) and offers 
microbial testing of materials to a wide range of national and internacional standards. All work is confidential and we wel
come enquiries. 

For further details of CMI and its range of services, please contact:-

Dr. Dennis Allsopp 
He:1d of Industrial Services 
Commonwealth Mycological Institute 
Ferry Lane, Kew, Surrey, TW9 3AF, UK. 
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READERS' GUIDE 

ABSTRACT SECTION 

1. 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 denotes the 
main language of a paper, a small letter the language of the summary (ies). 

Af Afrikaans Eo Esperanto My Malay/ 

AI Albanian Es Spanish Mahasamalaysia 

Ar Arabic Fi Finnish Nl Dutch, Flemish 

Az Azerbaijan( i)/ Azerbaid zhani/ Fr French No Norwegian 

Azerbaidzhanian Gr Greek Pe Persian 

Be Belorussian Hu Hungarian Pt Portuguese 

Bg Bulgarian Ia In terlingua Ro Romanian 

Ch Chinese ln Indonesian Ru Russian 

Cr Croat lt Italian Sk Slovak 

Cs Czech Ja Japanese Sn Slovene 

Da Danish La Latin Sr Serbian 

De German Li Lithuanian Sv Swedish 

Ee Estonian Lv Latvian Ta Tajik/Tadzhik 

En English Ma Macedonian Tr Turkish 
Uk Ukrainian 

COMMONWEALTH AGRICULTURAL BUREAUX 

Photocopy Service 
We can supply photocopies of most items 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: 

N arne of author(s) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Date of Publication .......•...• 
Title of paper: .................................................................................. . 
Name of Journal: ........................................................................... .(!B) 
Volume No: ................... . Part No: . . . . . . . . . . . . . . . . . . . . . . . Page Nos: .................•.. 
CAB Journal .................. . Vol. No: . . . . . . . . . . . . . . . . . . . . . . . Abstract 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 LEITERS) ..............................................................•.......... 
Address: ...................................................................................... . 

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

Membership of the Biodeterioration 
Society is open to all people active in the 
field of Biodctcrioration and 
Biodegradation. Membership is £4.50 if 
paid by standing order or £5.50 per year 
for UK members and £3.50 per year or 
£10.00 per 3 years for overseas 
members. Application forms are 
available from : Mrs. Joan Maw, 
Biological Sciences, Hatfield 
Polytechnic, P.O. Box 109, Hatfield, 

September, 1985 

NEWS ITEMS 

charter and organize a scientific 
meeting. To date we have received 36 
charter membership applications. 

Further information can be obtained 
from: 

Dr Charles O'Rear 
Co-Chairman 
Department of Forensic Sciences 
The George Washington University 
Washington, D.C. 20052 U.S.A. 

or 

Herts ALIO 9AB, U.K. Present Dr Gerald C. Llewellyn 
members are reminded that Co-Chairman 
subscriptions arc due on 1st April each BurcauofToxicSubstanceslnformation 
year. Virginia Department of Health 

As there will be no winter meeting in 109 Governor Street, Room 918 
future, the next meeting will be on 20th- Richmond, VA 23219 U.S.A. 
21st March 1986 at Surrey University on 
the Spoilage of Cereals and Othe/: 
Stored Products. 

The summer meeting will be held 0 UK Panel on Environmental 
September 11th-12th 1986 on the Biotechnology 
Biodeterioration of Constructional 
Materials. It is hoped to hold this in 
Amsterdam. This will be the first time a 
summer meeting has been held in 
Europe (other than international 
symposia). 

Pan-American Biodeterioration 
_.Jlbciety 

V During and following the Sixth 
International Biodctcrioration 
Symposium, there was sufficient 
discussion from participants, the 
Biodeterioration Society, and others to 
encourage us to initiate the formation of 
a Pan-American branch of the society, 
the Pan-American Biodeterioration 
Society (P ABS). 

We propose that this group meet once 
each year between international 
symposia dates. The first meeting will be 
in the Sum]llerof 1986. There would be a 
series of papers presented and 
manuscripts collected for submission to 
the parent journal. Of course we would 
need your time, efforts, suggestions and 
financial support to develop by-laws, 

As a result of initiatives by the British 
Coordinating Committee for 
Biotechnology and the Working Party 
on Environmental Biotechnology 
(EBT) of the European Federation of 
Biotechnology, a Workshop on EBT 
was held in London on the 21st May 
1984. The Workshop recommended that 
a UK Panel on EBT should be 
established under the auspices of the 
Society of Chemical Industry and, in 
particular, the Society's Water and 
Environment and Biotechnology 
Groups. The inaugural meeting of the 
Panel was held on the 8th January 1985. 
It is believed that the Panel is an 
important development and that it will 
offer an authoritative voice within the 
UK for EBT interests, including waste 
and waste-water treatment and disposal 
and relevant agricultural practices. 

The main objectives of the Panel are: 

- to act as a focal point for EBT interests 
in the UK, 

- to further the UK's EBT interests in 
Europe, 

- to improve technology transfer and 
hence to reduce the time lag between 

research, development and industrial 
application, and, 
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- to encourage industrial application of 
EBT generally. 

Panel members initially represent 
learned Institutions and Societies and 
Governmental and quasi-Governmental 
organisations, but any interested 
organisation, trade assocJatiOn or 
company may seek representation. 

The Panel will not meet more than 
four times a year and there is no charge 
for membership or for attending 
meetings. 

The Chairman of the Panel is Mr. 
John M. Sidwick, Watson Hawksley, 
Terriers House, Amersham Road, High 
Wycombe, Bucks. HP13 5AJ. 
Telephone 0494-26240. Telex 83439. 
Anyone interested in the Panel's 
activities should contact him. 

~itish Technology Group BTG 

BTG aims to promote the transfer of 
technology from UK academic 
institutions to British industry. 

BTG offers to take responsibility for 
patenting or otherwise protecting 
inventions from academic sources, 
provides finance for development, 
negotiates licence agreements with 
industry, and shares any resulting 
licence inCome with the source. Finance 
can also be provided for start-up 
companies where this is the most 
effective method of exploiting the 
technology. 

For details write to: 
Steve Dollond, Marketing Director, 
British Technology Group, 101 
Newington Causeway, London SEl 
6BU. 

Call for proposals to house the 
World Data Centre for 
Collections of Microorganisms of 
the World Federation for Culture 
Collections 

Because of the impending retirement 
of the Director, the World Data Centre 
(WDC) must be relocated and offers arc 
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sought from institutions willing to house 
and develop this important information 
centre. The WDC is part of the World 
Federation for Culture Collections 
(WFCC) and is responsible for the 
collection, storage and distribution of 
information about culture collections 
internationally. It forms an essential 
resource for the support and 
development of microbiology in 
research, education and industry. 

Detailed information on requirements 
is available in the Request for Proposals 
document available from the WFCC's 
Steering Committee for the WDC. 
Applicants are required to provide a/ 
detailed specification of mechanisms for 
implementation of the databank, 
qualifications, resources and policy. 
This, or a letter of intent, must be sent to 
the President WFCC by August !st. 
Applicants will be assessed by the 
Steering Committee and recom
mendations made to the Execu
tive Board of WFCC, which will make 
the final decision. Relocation must be 
completed by July 1986 and every 
assistance will be given to the successful 
applicant to complete a smooth 
transition of this important centre. 

Steering Committee contacts: Dr M. 
Krichevsky, Microbial Systematics 
Section, National Institute of Dental 
Research, National Institute of Health, 
Building 10, Trailer A, Bethesda, 
Maryland 20205, USA; Dr L. R. Hill, 
National Collection of Type Cultures, 
Central Public Health Laboratory, 61 
Colindale Avenue, London NW9 5HT; 

Dr R. E. Stevenson, American Type 
Culture Collection (ATCC), 12301 
Parklawn Drive, Rockville, Maryland 
20852, USA and Dr H. Sugawara, 
Kenkyuu-jouhoushitu, Riken, 2-1 
Hirosawa, Wako-shi, Saitama 351, 
Japan. 

President WFCC: Mrs. B. Kirsop, 
National Collection of Yeast Cultures, 
AFRC Food Research Institute, Colney 
Lane, Norwich NR4 7UA. 

Bird Control Video 

''Bird Control - An Environmental 
Balance" is t'he title of a new videotape 
produced by Rentokil's Creative 
Services Department for all those 
concerned with protecting premises 
from the unwanted attentions of feral 
pigeons, sparrows and starlings. 

Starting with some fine natural history 
sequences showing the beauty and value 
of wild birds, the video places the need 
to keep pest species away from certain 
buildings within the context of our 
environment. 

All the current techniques to bird
proof buildings and to eliminate pest 
species are illustrated. Arrangements to 
see the programme can be made 
through: 
Rentokil Public Relations. Department, 
Felcourt, East Grinstead, West Sussex, 
RH192JY. 

Bulletin News Items 

"The Voice of Food Hygiene" 

The Society of Food Hygiene 
Technology has embarked upon a 
campaign to establish itself as "The 
Voice of Food Hygiene" in the words of 
Chairman Sean Humphreys, and to 
improve its communication with 
members and with the food industry and 
relevant bodies concerned with hygiene 
standards. 

New literature; reports of its technical 
symposia and national and branch 
meetings; a Year Book; more workshop 
sessions for members and a newsletter 
"Food For Thoughts" are already in 
hand, as well as a series of "Hygiene In 
Focus" leaflets. 

To advise the Society on its public 
relations it has elected Peter Bateman 
FIPR, Director of Public Relations of 
Rentokil Limited, one of the Society's 
sustaining member companies, to its 
Council. 

With a present membership of over 
300 from all sides of the food and 
catering industry and environmental 
health specialists, the Society believes it 
is now sufficiently authoritative and 
representative to justify its claim to be 
The Voice of Food Hygiene, and it 
invites enquiries from the media and the 
food industry to seek further 
information about its activities. 

The address is: 
Helen Hyde, SOFHT, P.O. Box 188, 
Potters Bar, Herts. EN6 JQU. Tel: 
0707-56007. 

MEETINGS AND SYMPOSIA 

Society of Environmental 
Toxicology and Chemistry 
SETAC is holding its Sixth Annual 
Meeting from November lOth to 13th, 
1985. The technical theme is "New 
Perspectives in Environmental Toxi· 
cology and Chemistry". For further 
information write to: SETAC, P.O. Box 
4352, Rockville, MD 20850, USA. 

The Role of Ozone in Water and 
Wastewater Treatment - an 
International Conference to be held 
from 13th-14th November 1985 at The 
Imperial College of Science and 
Technology in London. 
Aims 

This Conference presents the latest 
technological developments and 
research relating to Ozone, and its role 
within the environment with regard to 
water and wastewater treatment. 

Themes 
Disinfection and its relevant 

environmental considerations are the 
main areas selected for the Conference. 
The uses, advantages and applictions of 
Ozone Within these parameters will be 
discussed. 

For further information please 
contact: 
Ozone Conference Secretariat, c/o Prof. 
R. Perry, Public Health and Water 
Resource Engineering, Department of 
Civil Engineering, Imperial College, 
London SW7 2BU, United Kingdom. 

Fifth International Symposium 
on Agricultural Wastes (!SAw -
85) to be held from December 16th-17th, 
1985 at Hyatt Regency Chicago, 
Chicago, Illinois, USA. 

The session titles are: 
Food Processing Waste Management 
Energy Recovery Processes 

Liquid Manure Storage and 
Transportation 
Digester Types and Designs 
Manure Utilization as Livestock Feed 
Land Application of Manure for 
Fertilizer 
Manure Analysis and Utilization 
Waste Recycling 
Land Application and Storage · 
Refeeding Etc. 
Odor Control 
Digester Case Studies and Biochemistry 
Wastewater Treatment by Land 
Application 
Liquid Manure Collection and 
Transport 
Lagoon Treatment 
Runoff, NonpointSource Pollutants, 
and 
Chemical Contaminants 

For further information contact: 
Loretta Dibble, ASAE, 2950 Niles 
Road, St. Joseph, MI 49085-9659 USA 
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International Symposium on: 
Compost:- production, quality and use 
17th-19th Apri11986- Palmostre- Udine 
(Italy) 

Symposium Topics (call for papers) 
The topics outlined below indicate the 

broad scope of the symposium; they do 
not constitute a symposium programme 
nor restrict submission on other aspects 
of composting. 

I. Production of compost 
- Preparation of starting material 

- Current methods of composting 

- Experimental or new approach to 
composting 

Microbial Biodeterioration and 
Mycological Interaction- a liNEP/ 
UNESCOIICRO sponsored course to be 
held by the Commonwealth Mycological 
Institute (CMI) MIRCEN for Mycology 
from 4th-8th November 1985 at Kew, 
UK. 

The course will cover many aspects of 
the biodeterioration of materials with 
special emphasis on the role of fungi as 
deteriogens. Many examples will be 
drawn from the field of museum 
conservation. 

This course is intended for young 
people from developing countries who 
are studying some aspect of applied 
biology. 

There are ten sponsored places 
available for such students. Tuition, 
accommodation, meals, visits, and local 
travel on the course are free of charge. 

For further details, apply to: 

Dr D. Allsopp, Commonwealth 
Mycological Institute, Ferry Lane, Kew, 
Surrey, TW9 3AF, UK. Tel: 01-940 
4086. 

Food Industry Hygiene 
Diploma Course 

The Society of Food Hygiene 
Technology in conjunction with 
Hackney College is to run a two-year 
diploma course entitle "Industrial 
Hygiene in the Food Industry". 
Recognised and approved by the 
Department of Education and Science, 

- Composting within integrated waste 
management systems 

- Environmental considerations on 
composting plants 

- Energy and economic balance in 
production and use of compost 

2. Quality of Compost 
- Chemical, physical and 

microbiological properties 

- Compost specifications 

- Heavy metal 

- Health and safety aspects 

- Stability and its determination 

- Sampling and,analytical methods 

COURSES 

the course aims to formalise hygiene 
training at the supervisory level. It has 
been broadly based to provide students 
with wide experience to enhance their 
promotional prospects and enable them 
to move across the food industry. 

Based on a day release scheme, the 
course includes evening attendance and 
a residential two day course. There are 
two parts, successful students receiving a 
Part I Certificate at the end of the first 
year, and a Diploma issued by the 
Society at the end of their second year. 
The educational standard attained on 
receiving the diploma is equivalent to 
the Ordinary National Certificate. 

The first year of the course is 
particularly concerned with the 
principles of industrial hygiene. In the 
second year there is particular emphasis 
On supervisory aspects such as design 
and construction problems, the selection 
of equipment and techniques, job
training, the merits of direct and 
contract cleaning, quality awareness and 
personnel matters, including 
consideration of communications and 
industrial relations. 

The syllabus was compiled after 
carefully analysing job descriptions from 
two leading UK multi-national food 
manufacturing companies and includes a 
strong practical element. 

Entry requirements are a good 
standard of education, preferably one or 
two GCE '0' Levels, although entry 
without these may be made at the 
discretion of the course tutor. 

The course will be available at 
Hackney College but if demand is 
sufficient, it could also be made available 
elsewhere in the country. 

3. Use of compost 
- Compost as a soil conditioner 

including methods of application 

- Compost as a growing medium for 
horticultural plants 

- Compost for land reclamation 
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- Compost for plant-pathogen control 

- Compost as a biological filter 

- Marketing 

Further information from: 
Technical secretariat of the Symposium 
on Compost, c/o C.R.S.A., via 
Sabbatini n. 5 33050 Pozzuolo del Friuli 
(UD) Italy. 

For further information contact the 
Course Tutor, Mr. P. E. Vickers, 
Cleaning Science, Hackney College, 
Department of Building, Triangle 
House, 125/135 Mare Street, London E8 
3RH-Telephone 01·985 8484, Ext. 269. 

"An Introduction to the 
Microbiology of Fuels and 
Lubricants" 

A one-day lecture course to be held on 
Tuesday 19th November 1985. 

Topics to be covered include: 

- Infections of fuels, lubricants and 
coolants in aviation; marine and land 
environments 

- Methods of detecting and quantifying 
infections plus representative 
sampling techniques 

- Techniques of prevention and cure 

- Case studies and the opportunity to 
discuss particular problems with the 
speakers 

For further information please 
contact: 

Dr Joan Kelley, Industrial Services 
Officer, Commonwealth Mycological 
Institute, Ferry Lane, Kew, TW9 3AF. 
Tel: 01-9404086. 
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RECENT CULTURE COLLECTION PUBLICATIONS 

"Culture Collection of Wood -
inhabiting Fungi" by Jean E. Clark 
and Edson C. Setliff is an amalgamation 
and revision of "Culture Collection of 
Wood - inhabiting Fungi" Western 
Forest Products Laboratory Technical 
Report No.2, (1979) and "Catalogue of 
Reference Culture Collection of Wood
inhabiting Micro·organisms" Eastern 
Forest Products Laboratory Report 
OPX9E (1975). The reports are 
reprinted by Forintek Canada Corp. as 
Special Publication No. SP20R March 
1985. 

Funda~iio Tropical de 
Pesquisas e Tecnologia "Andre 
Tosello" Brazilhave created a specific 
software for the systemization of data 
from existing Brazilian culture 
collections and have published the first 
"Catalog of Culture Collections" of the 
country (Annex - "Catalogo das 
Cole<;oes de Culturas de 
MicrorganismOs"). They also 
established a culture collection in their 
own laboratory which has, as main aim, 
the preservation, stock, and distribution 
of cultures. 

For further information contact: 
Dora Ann Lange Canhos, Gerenta 
Geral, Funda~ao Tropical de Pcsquisas e 

Tecnologia "Andre Tosello", Rua 
Latino Coelho n.o.1.301, 13.100 
Campinas- SP- Brasil, C.Postal 1889. 

News Items 
The Editor-in-Chief will be pleased to 

receive items of news and comment, 
either addressed to him at the 
Commonwealth Mycological lm;titute or 
to Bioquest Ltd, St Peter's College, 
College Road, Saltley, Birmingham BS 
3TE, England. 

I 
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STREPTOMYCETES IN BIODETERIORA TION- THEIR RELEVANCE, DETECTION AND IDENTIFICATION 

S.T. WILLIAMS1 

Abstract: The roles of streptomycetes in biodeterioration and as agents of human disease are discussed. 
Their responses to environmental factors are briefly summarized and the principles and problemS of 
methods for their detection and isolation considered. The current taxonomic status of Streptomyces and 
related genera is defined. Procedures for the prelirpinary grouping of isolates and the alternative 
schemes for their identification arc outlined and evaluated. 

Introduction 

Streptomyces is undoubtedly the most widely distributed and most studied genus of the order Actinomycetales ("the 
actinomycetes"). Streptomycetes share with many fungi the capacity to produce a stable, branching mycelium with copious 
production above the substrate of hydrophobic conidia ideally adapted for aerial dispersal. Penetration of the substrate by their 
hyphae is aided by their ability to excrete a wide range of enzymes, such as amylases (Hyslop & Sleeper 1964; Shinke eta/. 1974), 
cellulases (Enger & Sleeper 1965); chitinases (Berger & Reynolds 1958); arabinase (Higashi eta/. 1983); xylanase (Iizuka & 
Kawaminami 1965); pectinase (Kaiser 1971); keratinase (Nova! & Nickerson 1956); lipase (Matai eta/. 1979) and lignocellulases 
(Crawford & Sutherland 1979). They are also prolific producers of soluble pigments. Thus, they would appear to have attributes 
which are ideally suited for roles in biodeterioration. Nevertheless, current evidence suggests that they do not play a major role in 
many aspects of biodeterioration. This may in part be due to difficulties in their detection, isolation and recognition, which are 
assessed in this article. 

Biodeterioration may be defined as "any undesirable'" change in the properties of a material caused by the vital activities of 
organisms" (Seal & Eggins 1981). The same authors classified biodeterioration processes as mechanical, chemical assimilatory, 
chemical dissimilatory and fouling and soiling. Streptomycetes have been implicated in the second and fourth of these processes. 
Seal & Eggins also distinguished between biodeterioration and pathology as the latter deals primarily with living matter. However, 
there can be important connections between the two, as will be considered later. 

Streptomycetes in biodeterioration 

It is not intended to give a comprehensive review of this topic, but some well known and diverse examples will be considered. 
These are summarized in Table 1. 

The role of streptomycetes in the microbial attack of vulcanized rubber has long been suspected, as was underlined by the review 
of Cundell & Mulcock (1972). More recently, much attention has been paid to the deterioration of rubber rings used in the jointing 
of asbestos-concrete pipes used for water distribution. Several Streptomyces species have been implicated in this process (Cundell & 
Mulcock 1973, 1975, Hutchinson eta/. 1975), which may result in leakage, infection and tainting of the water. Identified isolates 
included Streptomyces litmanii and S. fulvoviridis. Examination of deteriorated rubber by scanning electron microscopy (Cundell & 
Mulcock 1975) showed streptomycete growth and spore production on the surface of the material. 

An isolate identified as S. fradiae was shown to produce exocellular keratinase (Nova! & Nickerson 1956) and to rapidly 
decompose wool previously cleansed by mild treatments (Nova! & Nickerson 1959). Streptomyces (Streptoverticil/ium) rubrireticu/i 
can grow on the surface of vinyl plastics and other consumer products, resulting in discoloration of the material (Sharpell1980); an 
isolate from PVC sheeting was used as a test organism in laboratory studies of the biodeterioration of pipe wrappings and coatings 
(Pankhurst eta/. 1975). 

A variety of streptomycetes, most of which were identified to the species level, were isolated from the local air and the surface of 
soil burial trays used for cotton textile biodeterioration tests (Fermor & Eggins 1980). It was emphasised that streptomycetes and 
other actinomycetes are active and significant members of the microbial population and should therefore be included in tests of 
biocides and substrates. They also raised the possibility that discoloration of textiles by streptomycetes and other microbes may be 
more important than cellulose degradation. 

Four streptomycetes were amongst isolates from crude jute fibres and jute products at different stages of degradation (Khan eta/. 
1978). Only the streptomycetes and four fungal isolates were able to degrade jute fibre in pure culture. Studies of Crawford and his 
co-workers have provided detailed evidence for the rule of streptomycetes in decomposition of plant lignocelluloses. Species 
investigated include Streptomyces fiavovirens which decomposed intact cell walls of phloem from Douglas fir (Sutherland et a/. 
1979), S. badiuswhich differed from white-rot fungi in its ability to degrade lignin in the absence of available carbon sources and its 
tolerance of organic and inorganic nitrogen levels (Barder & Crawford 1981) and S. viridosporus which decomposed lignin with 
production of a new degradation intermediate (Crawford eta/. 1983). Degradation of wheat lignin by a streptomycete isolate was 
reported by McCarthy & Broda (1984). 

1 Department of Botany, University of Liverpool, Liverpool L69 3BX 
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Actinomycetes, such as Thermoactinomyces spp .• Thermomonospora spp. and Micropolyspora faeni, are well known for their 
role in the deterioration of various self-heated materials (Lacey 1978, 1981). However, streptomycetes which are mesophilic or 
thermotolerant also play a part in the decomposition of these substrates. The most commonly identified species areS. a/bus and S. 
griseus (Table 1), the former being capable of growth up to 55•c (Kutzner 1981 ). The role of strictly thermophilic species, such asS. 
thermovulgaris, S. thermonitrificans and S. thermoviolaceus, in the biodegradation of self-heating materials may well have been 
underestimated. 

Streptomycetes have long been suspected as a causal agent of earthy taints and odours in drinking water. The compound most 
frequently associated with biologically induced flavours isgeosmin (trans-1,10-dimethyl-trans-9-decalol) (Gerber 1979), and a wide 
range of Streptomyces species produce this compound in laboratory culture (see Wood eta/. 1983a). The studies of Wood eta/. 
(1983a,b; 1985) indicated that geosmin contamination of reservoirs in the United Kingdom was more likely to be by streptomycetes 
growing in exposed sediment, in plant debris on the banks, or in surrounding soil than in the water mass itself. An isolate from 
reservoir sediment, identified asS. albido.fiavus, was a prolific producer of geosmin in laboratory culture and when inoculated into 
various pre-sterilized natural substrates. 

Streptomycetes as aetiological agents of human disease 

Streptomycetes are not regarded as pathogenic microbes, but a few species have been isolated from pathological material (Table 
2). They clearly play only a minor role in causation of disease, but nevertheless their significance may have been underestimated. 

The medical literature includes only one species, S. somali ens is, which is definitely pathogenic to man (Kutzner 1981). It is one of 
the aetiological agents of actinomycetomas in tropical regions, which are more frequently produced by other actinomycetes such as 
Nocardia and Actinomadura species (Pulverer & Schaal 1978, Schaal & Beaman 1984). Earlier reports of the association of S. 
pelletieri and S. madurae with such diseases are now irrelevant as these species arc recognised as members of the genus 
Actinomadura (Lechevalier & Lechevalier 1970b). 

Clinical isolates examined by Mishra eta/. (1980) included 110 strains of Streptomyces, compared with 548 strains of Nocardia. 
The streptomycetes which were identified included S. grise us (8.8% of total isolates), S. somaliensis (4.3% ), S. a/bus (0.6%) and 
various other species (Table 2). It was concluded that some streptomycetes may have an aetiological role as opportunistic invaders 
fostered by the increasing use of immunosuppressants in medicine. Some actinomycetes which develop in self-heating materials, 
such as Micropolyspora faeni and Thermoactinomyces vulgaris are known to be causal agents of respiratory diseases which are 
termed allergic alveolitis (see Lacey 1981). Although streptomycetes such asS. a/bus and S. griseus are frequently isolated from 
these materials (Table 1), there is as yet little evidence that they are involved in causing respiratory disorders. However, it has been 
suggested that any of the microbes which grow in self-heating and other deteriorating systems may serve as the offending antigen 
(Fink eta/. 1976). This was underlined by Kagen eta/. (1981) who demonstrated that S. a/bus isolated from dirt in a fertiliserfactory 
was responsible for a case of hypersensitivity pneumonitis in a worker. In 1978 an epidemic of respiratory disease resembling allergic 
alveoli tis occurred in a small Finnish community. The disease was caused by repeated exposure to tap water aerosol; the raw water 
and the purifying sand filters being heavily contaminated with mesophilic actinomycetcs. Streptomycetes were isolated from the 
water and it was found that people exposed to the disease produced more antibodies against five of these isolates than did those 
unexposed (Ojanen eta/. 1983). However, the role of streptomycetes in the aetiology of the disease was not firmly established. 

Reactions to environmental factors 

A brief survey of the requirements and tolerances of streptomycetes is given here, more detailed reviews having been provided by 
Williams (1978), Kutzner (1981), Goodfellow & Williams (1983) and Williams eta/. (1984). 

Most streptomycetes grow aJ temperatures between 15-37°C, with optimum growth in culture at 25-300C, and can thus be 
regarded as mesophiles. However, several species can grow at temperatures above 37°C, although most of them are thermotolerant 
rather than thermophilic in their responses. A variety of type cultures studied by Williams eta/. (1983a) grew at 10,37 and 45°C, but 
three species, S. thermojiavus, S. thermonitrificans ind S. thermovulgaris did not grow below 3TC. These and several other species 
were included in a list of those reported to be able to grow at 45-55°C (Kutzner 1981). There is a surprising lack of detailed 
information on the responses of streptomycetes to the extremes of temperature. 

Streptomycetes generally require a good supply of free water for growth, being unable to develop at high osmotic or matric 
potentials. Growth in soil was severely limited at water tensions above pF 4.0 (Williams eta/. 1972) and in laboratory culture there 
was no growth below 0.92 aw (Fermor & Eggins 1980). However, some soil isolates. were able to grow in laboratory media at high 
osmotic potentials (Wong & Griffin 1974). Survival of streptomycetes in dry conditions is aided by the resistance of their 
arthrospores to desiccation; they have a tolerance of high moisture tensions greater than that of their mycelium or the cells of certain 
non-sporting bacteria (Williams et al. 1972). Hence the proportion of streptomycetes to other bacteria tends to be higher on isolation 
plates prepared from dry soil and other materials. Streptomycetes are regarded as obligate aerobes with a limited capacity for 
micro-aerophilic growth in culture (Kutzner 1981). Little growth occurs in waterlogged soil, probably due to increase C02 and 
reduced 02 concentrations (Williams eta/. 1972). 

Most streptomycetes behave as neutrophiles in culture, growing between pHS.O and 9.0with an optimum close to neutrality. Few 
of the type cultures studied by Williams eta/. (1983a) grew at pH4.3. However, acidophilic and acidoduric strains have been shown 
to be widely distributed in acidic soils and other materials (Williams eta/. 1971, Khan & Williams 1975, Hagedorn 1976). Acidophilic 
isolates have a growth range from about pH3.5-{i.5, with optimum rates at pH4.5-5.5, but it is clear that a spectrum of pH 
requirements exists among streptomycetes from acidic environments (Flowers & Williams, 1977). Acidophiles have been shown to 
produce diastases (Williams & Rowers 1978) and chitinases (Williams & Robinson 1981) which have optimum activity at pH levels 
lower than those of similar enzymes from neutrophiles. Study of basophilic streptomycetes has been relatively neglected since the 
isolation and characterization of S. caeruleus by Taber (1960). However, more recently 20 basophilic.strains with optimum growth at 
pH9.(}..9.5 were isolated from soils in Japan (Mikami eta/. 1982). It was also found that six of the 420 International Streptomyces 
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Project (ISP) type strains tested were able to grow at pH11.5. Although all the isolates and type strains resembled streptomycetes 
morphologically, nine of the former and three of the latter (including S. caeruleus) contained meso- rather than the LL
diaminopimelic acid which is characteristic of streptomycetes. The isolates and type strains were categorized into groups on the basis 
of their pH requirements, "alkalophilic" which grew between pHS.0-11.5 with optimum growth at pH9.0-9.5, and "alkaline
resistant" which had an optimum around pH7.0 with some growth at pH11.5. 

Table 1. Examples of streptomycetes implicated in biodeterioration 

Material 

Silicone rubber 
(buried in soil) 

Natural rubber pipe-joint rings 

Wool 

PVC sheeting and other consumer 
products 

Soil burial trays used for cotton 
textile biodeterioration tests 

Jute fibre 

Wood lignocellulose 

Wheat lignin 

Stored hay 

Stored cereal grain and bagasse 

Stored cotton 

Taints and odours in potable water 

Species isolated 

Streptomyces a/bus 
S. globisporus 
S. rochei 
S. novaecaesarae 
S. acidophilus 

Streptomyces spp. 
S.litmanii 
S. fulvoviridis 

S. fradiae 

S. rubrireticuli 

Streptomyces spp. 

Streptomyces spp. 

S. badius 
S. flavovirens 
S. viridosporus 
Streptomyces spp. 

Streptomycessp. 

S. a/bus 
S. griseus 
Streptomyces spp. 

S. a/bus 
S. griseus 
S. thermoviolaceus 
S. virodochromogenes 
Streptomyces spp. 

S. a/bus 
S. griseus 
Streptomyces spp. 

S. albidojlavus 
and other species 

Reference 

Calderon & Staffeld! (1965) 

Cundell & Mulcock (1973, 1975) 
Hutchinson et al. (1975) 

Nova) & Nickerson (1959) 

Pankhurste/ a/. ( 1975); 
Sharpell (1980) 

Fermor & Eggins (19So) 

Khan eta/. (1978) 

Sutherland eta/. (1979); 
Bardcr & Crawford (1981); 
Crawford eta/. (1983) 

McCarthy & Broda (1984) 

Lacey (1978, 1981) 

Lacey (1978. 1981); 
Lyons eta/. (1975) 

Lacey (1978, 1981) 

Sec Wood eta/. (1983a.b; 1985) 

Table 2. Examples of streptomycetes implicated in human infections and allergic responses. 

Origin 

Skin lesions (actinomycetoma) 
in tropical regions 

Clinical isolates 

Working environment of 
patient with hyper-sensitivity 
pneumonitis 

Species 

Streptomyces somaliensis 

S. griseus 
S. somaliensis 
S. a/bus 
S. rimosus 
S. /avendulae 
Streptomyces spp. 

S. a/bus 

Reference 

Pulvercr & Schaal ( 1978) 

Mishra eta/. (1980) 

Kagen eta/. (1981) 
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Detection and isolation 

The general principles and problems will be assessed, more specific details of techniques being provided by the reviews of Kutzner 
(1981) and Williams & Wellington (1982a,b). 

Detection of streptomycete growth on natural or man-made substrates is often desirable as most isolation procedures, which 
usually involve preparation of dilution plates, do not differentiate between active and resting propagules. Growth can be detected 
by light microscopy but this is particularly difficult on opaque substrates, where scanning electron microscopy is more effective, as 
demonstrated by examination of organic particles in soil (Mayfield et al. 1972) and deteriorated rubber (Cundell & Mulcock 1975). 
Presumptive identification depends on the presence of the characteristic spore chains of streptomycetes. 

Streptomycetes as a group do not have specific growth factor requirements and are able to usc a wide range of carbon sources and 
organic and inorganic nitrogen sources. Nevertheless, there is considerable variation in nutrient requir cments within the genus and 
the efficacy of "general isolation media" has been questioned (Vickets et al. 1984). However, the fundamental problem in the 
selective isolation of streptomycetes is their general lack of specific nutrient requirements, which excludes the possibility of 
formulating media on which many other bacteria and fungi will not grow. Many of these microbes grow or spread more rapidly than 
streptomycetes on dilution plates, and when a particulate, undispersed inoculum is plated the problems of competition are 
exacerbated. This point was underlined by Baecker eta/. (1983) who concluded that techniques conventionally used to isolate fungi 
and other bacteria from biodeteriorated wood were not conducive to the isolation of slow-growing actinomycetes. Therefore, most 
selective isolation procedures are designed as much to inhibit growth of competing microbes as to stimulate development of 
streptomycetes. 

Selectivity of isolation-enumeration procedures may be influenced by: 

1) Pretreatment of samples. 
2) Selection of medium nutrient sources. 
3) Addition of selective inhibitors to the medium. 
4) Incubation conditions. 

Solid materials are usually dispersed and diluted in sterile water or saline solution, this being achieved by procedures ranging from 
mechanical shaking (for soil) to ultrasonic treatment (for rubber, Hutchinson eta/. 1975). A variety of treatments designed to reduce 
the proportion of other bacteria in soil samples has been applied prior to preparation of the suspension (see Kutzner 1981) one of the 
most effective being the drying of soil at 45°C for 2 to 16 h (Williams eta/. 1972). Compost and other self-heated materials yield a 
higher proportion of actinomycetes if spores are detached by agitation of the dry material and then impacted onto the isolation 
plates (Lacey 1971, Lacey & Dutkiewicz 1976). Numbers of streptomycetes in water samples are often low, necessitating 
concentration by membrane filtration. The filters are placed face downwards on the surface of a suitable medium and either 
removed after 4 h (Burman eta/. 1969) or left in place to allow actinomycetes to grow through the pores and form colonies on the 
surface (Troll denier 1967). The latter technique can also be applied to suspensions of soil and other materials to reduce the numbers 
of non-filamentous bacteria on the plates. Even when suspensions are introduced directly to plates, the method of inoculation has a 
significant influence on the proportion of streptomycetes developing. If cooled, molten medium is inoculated prior to pouring 
plates, spread of motile bacteria is reduced, but recognition and selection of streptomyccte colonies growing within the medium can 
be difficult. Alternatively, surface inoculation encourages bacterial spread. The ideal compromise is achieved by using the surface 
spread method but thoroughly drying the surface of the medium both before and immediately after inoculation for 30 min in a 
laminar flow chamber. 

The range of media used to isolate streptomycetes is very large (see Kutzner 1981), reflecting their nutritional diversity. Many 
were designed primarily to discourage growth of other bacteria, hence providing "cleaner" plates, although it is unlikely that such 
media allow growth of all streptomycetes present in the sample (Vickers et at. 1984). Several carbon and nitrogen sources have been 
claimed to preferentially encourage growth of streptomycetes, including chitin, starch, glycerol, arginine, asparagine, casein and 
nitrate. Two of the most widely used isolation media are starch-casein (KUster & Williams 1964) and colloidal chitin (Hsu & 
Lockwood 1975). 

Whatever the composition of .the isolation medium used, it is usually necessary to increase its efficiency by addition of selective 
inhibitors. Competition from fungi is dealt with most effectively by incorporation of anti-fungal antibiotics in the medium, 
streptomycetes being generally insensitive to these compounds at concentrations up to 50-100 ~g.ml- 1 • Cycloheximide (actidione) 
has been widely used and has the advantage of being sufficiently heat-stable to withstand autoclaving. However, other antibiotics, 
such as pimaricin and. mycostatin (nystatin), although not heat-stable are more effective (Porter et al. 1960, Williams & Davies 
1965). In contrast, use of antibiotics to selectively isolate streptomycetes in the presence of other bacteria is less effective (Williams 
& Davies 1965), as their sensitivity spectra often overlap. However, use of anti-bacterial antibiotics can facilitate the isolation of 
particular strains or species whefi their sensitivity spectra are known (Mayfield et al. 1973, Vickers et a/. 1984). As most 
streptomycetes are neutrophilic, isolation media arc usually adjusted to give a rca~tion close on neutrality, but acidophiles have 
been detected using a medium at pH4.5 (Williams et al. 1971, Khan & Williams 1975, Hagedorn 1976) and alkalophiles at pH 10-11 
(Mikami eta/. 1982). 

Isolation plates are normally incubated for at least 14 days at 25-30°C. Distinction between streptomycetes and other bacteria is 
aided by the former's production of aerial mycelium and pigmentation; this can be determined by eye, a hand lens or microscopic 
examination. Isolation of thermotolcrant strains is achieved by incubation at 40°C and thermophiles at 45-55°C for up to 5 days. 

Cultivation and preliminary grouping of isolates 

A wide variety of media has been used for cultivation of streptomycetes. Such media should not only support growth but also 
encourage formation of sporing aerial mycelium and production of pigments, which facilitate the preliminary grouping of the 
isolates. Suitable media are oatmeal agar (Kiister 1959, Shirling & Gottlieb 1966), yeast extract-malt extract agar (Shirling & 
Gottlieb 1966), inorganic salts-starch agar (Shirling & Gottlieb 1966) and glycerol-asparagine agar (Shirling & Gobblieb 1966). 
Inoculum from isolation plates should be streaked onto the surface of plates or slopes to encourage growth and production of aerial 
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mycelium, and incubated for 14 days. Cultures can be preserved by storing mature slopes at 4°C or by preparing dense spore 
suspensions in 10% (v/v) glycerol and storing them at -zooc (Wellington & Williams 1978). 

Identification of Streptomyces species is a lengthy and difficult process (see below). Therefore it is advantageous to make a 
preliminary grouping of isolates prior to their identification to avoid duplication of effort, and possibly to select those isolates which 
are sufficiently common to merit their further taxonomic study. If mature slope or plate cultures on one or more of the above media 
are examined by eye, the colour of the aerial spore mass, the reverse side of the growth and any pigments excreted into the medium 
can be compared (Williams et al. 1969). An additional pigmentation characteristic is provided if isolates are inoculated onto 
peptone-iron agar, a black melanin pigment being produced in the medium by some strains after 4 days. It has been shown recently 
that the vast majority of isolates which had identical pigmentation, determined under standard conditions, fell into the same species 
as determined by a probabilistic identification scheme based on 41 characters (Vickers unpublished). the grouping procedure does 
not taxonomically identify isolates but allows amalgamation of those which are identical. 

Taxonomic definition of the genus Streptomyces 

The genus was proposed by Waksman & Henrici (1943) for aerobic, spore-forming actinomycetes which had previously been 
termed Actinomyces. Currently the genus includes aerobic, Gram-positive actinomycetes that are highly oxidative, form extensive 
branching substrate and aerial mycelia containing LL-diaminopimclic acid (DAP) and glycine but no characteristic sugar in the wall 
(chemotype I of Lechevalier & Lechevalier !970a). Fragmentation of the substrate mycelium is infrequent and it rarely bears 
spores. The'aerial hyphae usually produce long chains of spores (>50), which may be straight, flexuous, looped or spiral. Further 
details can be obtained from Pridham & Tresner (1974), Williams eta/. (1983a) and Goodfellow & Cross (1984). The vast majority 
of isolates showing the above morphological characteristics can be correctly assigned to Streptomyces. There are, however, some 
other genera with which confusion may arise (Table 3). Of these, Chainia and Microel/obosporia together with the poorly defined 
genera Actinopycnidium, Actinosporangium, Elytrosporangium and Kitasatoa, may be regarded as synonyms of Streptomyces 
(Williams eta/. 1983a). Probably the greatest difficulty is presented by some strains of Actinomadura which are morphologically 
similar to streptomycetes. 

Table 3. Characters distinguishing between Streptomyces and some genera with a similar 
morphology 

Genus Distinguishing features 

Streplo~·erlicillium 

Chainia 

Microellobosporia 

Nocardia 

Actinomadura 

Nocardiopsi<; 

Spore chains in verticillate arrangement 

Produce sclerotia on some media 

Pod-shaped spore vesicles containing few spores 

Fragmenting substrate mycelium. Wall containingmeso-DAP, 
arabinose and galactose (chcmotype IV)* 

Wall containing meso-DAP and madurose {chemotype III) 

Fragmenting substrate mycelium. Wall containing meso-DAP 
(chcmotypc III) 

*After Lechevalier & Lechevalier (1970a). 

Identification of Streptomyces species 

This genus presents unique problems to the taxonomist and other workers attempting to identify unknown isolates. While there is 
clearly a wide natural diversity within the genus, it is the pressures on workers to assign strains producing novel metabolites to new 
species that have contributed mainly to a situation of taxonomic chaos. Thus the number of 'species' described is probably close to 
4,000, many of which appear as taxonomically invalid descriptions in the patent literature. Even species validly described in the 
scientific literature are often defined using limited or trivial criteria with little evidence of novelty. 

Since the erection of the genus by Waksman & Henrici (1943) there have been many attempts to classify and identify Streptomyces 
species, and it is beyond the scope of this article to present a comprehensive review. Here emphasis is placed on identification 
systems which can for convenience be categorised as 'traditional' or 'numerical'. Some examples are given in Table 4, most of which 
also included a limited number of Streptoverticillium species. 

The traditional systems were based primarily on readily determined characters such as morphology and pigmentation, the 
numbers of species recognized varying with the choice of criteria and their weighting in the keys produced. The schemes of HUtter 
(1%7) and Pridham (1976) using four and two criteria respectively, are good examples of the 'lumper' species concept based on a 
limited number of subjectively selected characters. The International Streptomyces Project (ISP) was initiated to collect together all 
type cultures, re-describe them under standardized conditions using a limited number of selected characters (Shirling & Gottlieb 
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Table 4. Examples of identification schemes for Streptomyces species 

Characters used 

Traditional systems 

Spore mass colour 
Spore chain morphology 
Spore surface ornamentation 
Melanin production 

Spore chain morphology 
Spore surface ornamentation 

Spore mass colour 
Reverse growth colour 
Spore chain morphology 
Spore surface ornamentation 
Melanin production 
Carbon source utilization 

Above characters 

Numerical systems 

24 characters 

41 characters 

Number of 
species recognised 

41 

10 

458 

458 

15 

23 

Reference 

Hutter (1967) 

Pridham (1976) 

Shirting & Gottlieb 
(1968a. 1968b, 1969, 1972) 

Nonomura (1974) 

Gyllenbcrg (1976) 

Williams et a/. ( 1983b) 

1966), publish the new descriptions (Shirling & Gottlieb 1968a, 1968b, 1969, 1972) and to deposit cultures in internationally 
recognised collections. This project resolved many practical problems and also provided a sound base line for future taxonomic 
work. However, no attempt was made to recognise synonymy between species or to group together those with similar 
characteristics. Thus an identification system was not provided, although several workers (e.g. Nonomura 1974) used ISP data to 
produce keys. The treatment of Streptomyces in Bergey's Manual of Determinative Bacteriology by Pridham & Tresner (1974) was 
based largely on the ISP descriptions. The 463 species described were distributed into 38 groups on the basis of their spore colour, 
spore chain morphology, spore surface ornamentation and melanin reaction. Distinction within the groups was based on carbon 
source utilization patterns. 

At first sight, these identification schemes appear to be attractive as they will provide a name for an unknown isolate based on the 
determination of a limited number of readily available characteristics (Kutzner 1981). However, they have some major deficiencies. 
Firstly, variation in any of the key features or its misdetermination will inevitably lead to an incorrect identification. Secondly, the 
fewer the characters used to define a species, the lower is the information content and predictive value of the name. Although 
microbes are notoriously diverse and variable in their characteristics, the name o[ a taxon should ideally serve as a means of 
communication between scienti&ts. 

Numerical classificatiOn attempts to overcome these problems by using a larger number of characters, selected as far as possible 
without bias, and delimiting taxa on the basis of overall phenetic similarities (Sneath & Sokal 1973). The characters of greatest 
diagnostic value for identification can then be selected more objectively after construction of the classification system. Numerical 
taxonomic procedures have been applied to streptomycetes on a limited scale by several workers, including Silvestri eta/. (1962), 
Kurylowicz et a/. (1975) and Gyllenberg (1976). A larger scale numerical classification of Streptomyces and related genera was 
conducted by Williams et at. (1983a), involving determination of 139 unit characters of 3941SP type cultures and 81 other strains. 
Determination of a wide range of characters, including morphology, pigmentation, utilization of carbon and nitrogen sources, 
antibiosis and antibiotic production, and tolerance of chemical and physical growth inhibitors, resulted in the definition of22 major 
clusters, 51 minor clusters and 28 unclustered strains. While some of the clusters defined by numerical classification were reasonably 
consistent in their 'traditional' character states, others were not. This indicated that use of a limited number of these readily 
available characters could result in the artificial amalgamation of strains having comparatively little overall similarity. 

A classification scheme is of little general relevance unless it is refined to produce a workable identification system. Numerical 
classification provides data on the test reactions within each cluster, expressed as the percentage of strains with a positive reaction 
for each character state. This data is ideal for the construction of an identification matrix containing the minimum number of 
characters needed to discriminate between the clusters (Hill1974, Sneath 1978). Such a matrix, when accessed by a simple computer 
program, gives a probabilistic identification of an unknown strain, which assesses the likelihood of its identifying with any species in 
the matrix. Unlike diagnostic keys, probabilistic systems avoid the arbitrary ranking of characters and are therefore not as 
susceptible to aberrant tests or error. The classification data of Williams et al. (1983a) were used to construct such a matrix for the 
major clusters of streptomycetes (Williams et at. 1983b). Differentiation between the 23 clusters required a minimum of 41 
characters which included both 'traditional' and new criteria. The system was applied to 150 isolates from a wide range of habitats 
and 73% of them identified to one of the clusters in the matrix. At present, this approach is being extended to include the minor 
clusters and unclustered strains of Williams eta/. (1983a) and a matrix for Streptoverticillium species has been produced (Williams et 
a/. 1985). Probabilistic systems provide a more accurate and meaningful identification of Streptomyces species, but the minimum 
number of characters required ( 40-50) is large, reflecting the natural diversity within the genus. In addition, access to computer, 
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facilities is required. These problems may understandably deter workers in biodeterioration and other fields from attempting a 
probabilistic identification of their isolates. Hopefully it may be possible in the future to offer an identification service to scientists 
studying biodeterioration and other aspects of applied microbiology. 

I gratefully acknowledge financial support from The Science and Engineering Research Council and the assistance of my co-workers. 

Refe['ences 

Baecker, A.A.W.; Dyker, R.M.P.; King, B. (1983) The role ofactinomycetes in the biodeterioration of wood. In Biodeterioration5. (T.A. Oxley; 
S. Barry, eds). 64-74 Chichester; J. Wiley. 

Barder, M.J.; Crawford, D.L. (1981) Effects of carbon and nitrogen supplementation on lignin and cellulose decomposition by a Streptomyces. 
Canadian Journal of Microbiology 27, 859-863. 

Berger, L.R.; Reynolds, D.M. (1958) The chitinase system of a strain of Streptomyces griseus. Biochimica biophysica Acta 29,522-534. 
Bunnan, N.P.; Oliver, C.W.; Stevens, J.K. (1969) Membrane filtration techniques for the isolation from water of coli-aerogenes, Escherichia coli, 

faecal streptococci, Clostidiumperfringens, actinomycetes and microfungi. In Isolation Methods for Microbiologists (D.A. Shapton; G.W . 
Gould, eds), 127-134. London; Academic Press. 

Calderon, O.H.; Staffeldt, E.E. (1965) Colonization of silicone rubber by microorganisms. International Biodeterioration Bulletin 1, 33-37. 
Crawford, D.L.; Sutherland, J.B. (1979) The role ofactinomycetes in the decomposition of lignocellulose. Developments in Industrial Microbiology 

20,143-151. 
Crawford, D.L.; Pometto, A.L.; Crawford, R.L. (1983) Lignin degradation by Streptomyces viridosporus: isolation and characterization of a new 

polymCric lignin degradation intermediate. Applied Environmental Microbiology45, 898-904. 
Cundell, A.M.; Mulcock, A.P. (1972) Microbiological deterioration Of vulcanized rubber. International Biodeterioration Bulletin 8, 119-125. 
Cundell, A.M.; Mulcock, A.P. (1973) Microbiological deterioration of natural rubber pipe-joint rings. Matrialen und Organismen 8, 165-177. 
Cundell, A.M.; Mulcock, A.P. (1975) The biodegradation of vulcanized rubber. Developments in Industrial Microbiology 16,87-96. 
Enger, M.D.; Sleeper, B.P. (1965) Multiple ceUulasesystem from Streptomycesantibioticus. Journal of Bacteriology 89,23-27. 
Fermor, T.R.; Eggins, H.O.W. (1980) The effect of water activity on growth of Streptomyces species. International Biodeterioration Bulletin 16, 

95-101. 
Fink, J .N.; Banaszak, E.F.; Barboriak, J .J.; Hensley, G. T.; Kurup, V .P.; Scanlon, G. T.; Schlueter, D.P.; Sosman, A.J.; Thiede, W .H.; Unger, 

G.F. (1976) Interstitial lung disease due to contamination afforced air systems. American Internal Medicine 84, 406. 
Flowers, T.H.; Williams, S.T. (1977) The influence of pH on the growth rate and viability of neutrophilic and acidophilic streptomycetes. Microbios 

18, 223-228. 
Gerber, N.N. (1979) Odorous substances from actinomycetes. Developments in Industrial Microbiology 20,225-238. 
Goodfellow, M.; Williams, S.T. (1983) Ecology ofactinomycetes. Annual Review of Microbiology 37, 189-216. 
GoodfeUow, M.; Cross, T. (1984) Classification. In The Biology of the Actinomycetes. (M. Goodfellow; M. Mordarski; S.T. Williams, eds), 7-164. 

London; Academic Press. 
Gyllenberg, H. G. (1976) Application of automation to the identification of streptomycetes. In Actinomycetes: The Boundary Microorganisms. (T. 

Arai, ed.). 299-321. Tokyo; Tappan. 
Hagedorn, C. (1976) Influences of soil acidity on Streptomyces populations inhabiting forest soils. Applied Environmental Microbiology 32, 368-375. 
Higashi, K.; Kusakabe,l.; Yasui, T.; Ishiyama, T.; Okimoto, Y. (1983) Arabinan-degradingenzymesfromStreptomycesdiastatochromogenes065. 

Agricultural and Biological Chemistry 41, 2903-2904. 
Hill, L.R. (1974) Theoretical aspects of numerical identification. International Journal of Systematic Bacteriology 24, 494-499. 
Hsu, S.C.; Lockwood, J.L. (1975) Powdered chitin as a selective medium for enumeration of actinomycetes in water and soil. Applied Microbiology 

29, 422-426. 
Hutchinson, M.; Ridgway, J.W.; Cross, T. (1975) Biodeterioration of rubber in contact with water, sewage and soil. In Microbial Aspects of the 

Deteriorarion of Materials (R.J. Gilbert, D.W. Lovelock, eds), 187-202. London; AeademicPress. 
HUtter, R. (1967) Systematik der Streptomyceten. Basel; S. Kerger. 
Hyslop, P.; Sleeper, B.P. (1964) a-amylase of Streptomyces a/bus. Bacleriological Proceedings 1964,89. 
Iizuka, H.; Kawaminami, T. (1965) Studies on the xylanase production from Streptomyces. I. Purification and some properties ofxylanase from 

Streptomyces xylophagus nov. sp. Agricultural and Biological Chemistry 29,520-524. 
Kagan, S.L.; Fink, J.N.; Schlueter, D.P.; Kurup, V.P.; Fruchtman, R.B. (1981) Streptomyces a/bus: a new cause of hypersensitivity pneumonitis. 

Journal of Allergy and Clinical Immunology 68, 295-299. 
Kaiser, P. (1971) L'activitC pectinolytique des Actinomycetes. Annales of the Institute Pasteur Paris 121, 389-404. 
Khan, M.R.; Williams, S.T. (1975) Studies on the ecology of actinomycetes in soil. Vlll. Distribution and characteristics of acidophilic 

actinomycetes. Soil Biology and Biochemistry 7, 345-348. 
Khan, M.R.; Williams, S.T.; Saba, M.L. (1978) Studies on the microbial degradation of jute. British Journal of Jute Fibre Research 3, 45-52. 
Kurylowicz, W.; Paszkiewicz, A.; Woznicka, W.; Kurzatkowski, W.; Szulga, T. (1975) Classification of Streptomyces by different numerical 
· methods. Postepy Higieny i Medycyny Doswiadeczalnej 29, 281-355. 
KUster, E. {1959) Outline of a comparative study of criteria used in characterization of the actinomycetes. lnternalional Bulletin of Bacterial 

Nomenclature and Taxonony 9, 97-104. 
KUster, E.; Williams, S.T. (1964) Selection of media for isolation of streptomycetes. Nature, London 202, 928-929. 
Kutzner, H.J. (1981) The family Streptomycetaceae. In The Prokaryotes: A Handbook on Habitats, Isolation and Identification of Bacteria. (M.P. 

Starr, H. Stolp, H.G. Tri:iper, A. Balows, H.G. Schlegel eds), II, 2028-2090. Berlin; Springer-Verlag. 
Lacey, J. (1971) The microbiology of moist barley storage in unsealed silos. Annals of Applied Biology 69, 187-212. 
Lacey, J. (1976) Ecology of actinomycetes in fodders and related substrates. Zenlralblattfiir Bakteriologie, Parasilenkunde, lnfeklionskrankheiten 

und Hygiene (Abtl) Suppl. 6, 162-170. 
Lacey, J. (1981) Airborne actinomycete spores as respiratory allergens. Zentralblatt fiir Bakteriologie, Mikrobiologie und Hygiene Suppl. 11, 

243-250. 
Lacey, J.; Dutkiewicz, J. (1976) Isolation of actinomycetes and fungi from mouldy hay using a sedimentation chamber. Journal of Applied 

Bacteriology 41, 315-319. 
Lechevalier, M.P.; Lechevalier, H.A. (1970a) Chemical composition as a criterion in the classification of aerobic actinomycetes. International 

Journal of Systematic Bacteriology 20, 435-443. 
Lechevalier, H.A.; Lechevalier, M.P. (1970b) A critical evaluation of the genera of aerobic actinomycetes. In The Actinomycetales (H. Prauser, 

ed.) 393-405. Jena; Fischer Verlag. 



208 Streptomycetes in Biodeterioration- their relevance, detection and identification 

Lyons, A.J.; Pridham, T.G.; Rogers, R.F. (1975) Actinomycetales from corn. Applied Microbiology 29,246--249. 
Matai, S.; Chakrabarti, S.; Chandra, A.L. (1979) Exocellular lipase production by a soil strcptomycete. Cuffent Science 48,268-269. 
Mayfield, C. I.; Williams, S.T.; Ruddick, S.M.; Hatfield, H.L. (1972) Studies on the ecology ofactinomycetesin soil. IV. Observations on the form 

and growth of streptomycetes in soil. Soil Biology and Biochemistry 4, 79--91. 
McCarthy, A.J.; Broda, P. (1984) Screening for lignin-degrading actinomycctes and characterization of their activity against [14 C) lignin-labelled 

wheat lignocellulose. Journal of General Microbiology 130,2905-2913. 
Mikami, Y.; Miyashita, K.; Arai, T. (1982) Diaminopimelic acid profiles ofalkalophilic and alkaline-resistant strains ofactinomycetes. Journal of 

General Microbiology 128, 1709-1712. 
Mishra, S.K.; Gordon, R.E.; Barnett, D.A. (1980) Identification of nocardiae and streptomycetes of medical importance. Journal of Clinical 

Microbiology 11, 728-736. 
Nonomura, H. (1974) Key for classification and identification of 458 species of the streptomycetes included in ISP. Journal of Fermentation 

Technology 52, 78-92. 
Naval, J.J.; Nickerson, W.J. (1956) Exocellular keratinase from a Streptomyces sp. Bacteriological Proceedings 1956, 125-126. 
Naval, J.J.; Nickerson, W.J. (1959) Decomposition of native keratin by Streptomycesfradiae. Journal of Bacteriology71, 251-263. 
Ojancn, T.H.; Katila, M.L.; M3.ntyjiirvi, R.; Sepp3.nen, H.; Muittari, A.; Kuusisto, P.; Virtanen, P. (1983) Exposure of water consumers to 

mesophilic actinomycetes. Journal of Hygiene Cambridge 91, 535-541. 
Pankhurst, E.S.; Nicholle, H.G.M.; Allan, K. {1975) Biodeterioration of pipe wrappings and coating. In Microbial Aspects of the Deterioration of 

Materials. (R.J. Gilbert; D.W. Lovelock eds), 135-151. London; Academic Press. 
Porter, J.N.; Wilhelm, J.J.; Tresner, H.D. (1960) Method for the preferential isolation of actinomycetes from soils. Applied Microbiology 8, 

174-178. 
Pridham, T.E. (1976) Identification of streptomycetes and streptoverticillium at the species level. Revision of 1965 system. In Actinomycetes: The 

Boundary Microorganisms (T. Arai, ed.), 175-182. Tokyo; Tappan. 
Pridham, T.G.; Tresner, H.D. (1974) Streptomyces Waksman and Henrici 1943,339. In Bergey's Manual of Determinative Bacteriology, 8th edn. 

(R.E. Buchanan; N.E. Gibbons, eds), 748-828. Baltimore; Williams & Wilkins. ~ 

Pulverer, G.; Schaal, K.P. (1978) Pathogenicity and medical importance of aerobic and anaerobic actinomycetes. Zentra/blatt fiir Bakteriologie, 
Parasitenkunde, lnfektionskranklzeiten und Hygiene (Abt I) Suppl. 6, 417-427. 

Schaal, K.P, Beaman, B.L. (1984) Clinical significance of actinomycctcs. In The Biology of the Actinomycetes (M. Goodfellow; M. Mordarski; S.T. 
Williams, cds), 389-424. London; Academic Press. 

Seal, K.J.; Eggins, H.O.W. (1981) The biodeterioration of materials. In Essays in Applied Microbiology (J.R. Norris; M.H. Richmond, eds), 
8/1-8131. Chichester; J. Wiley. 

Sharpell, F.H. (1980) Industrial uses ofbiocides in processes and products. Developments in Industrial Microbiology 21, 133-140. 
Shinke, R.; Nishira, H.; Mugibayashi, N. (1974) Isolation of ~-amylase producing micro-organisms. Agricultural and Biological Chemistry 38, 

665-666. 
Shirling, E.B.; Gottlieb, D. (1966) Methods for characterisation of Streptomyces species. International Journal of Systematic Bacteriology 16, 

313-340. 
Shirling, E. B.; Gottlieb, D. (1968a) Cooperative description of type cultures of Streptomyces II. Species descriptions from first study.International 

Journal of Systematic Bacteriology 18, 69-189. 
Shirling, E.B.; Gottlieb, D. (1968b) Cooperative description of type cultures of Streptomyces. III. Additional species descriptions from first and 

second studies. International Journal of Systematic Bacteriology 18, 279-391. 
Shirling, E.B.; Gottlieb, D. (1969) Cooperative description of type cultures of Streptomyces. IV. Species descriptions from the second, lhird and 

fourth studies. International Journal of Systematic Bacteriology 19, 391-512. 
Shirling, E.B.; Gottlieb, D. (1972) CooperatiVe description of type strains of Streptomyces. V. Additional descriptions. International Journal of 

Systematic Bacteriology 22, 265-394. 
Silvestri, L.G.; Turri, M.; Hill, L.R.; Gilardi, E. (1962) A quantitative approach to the systematics of actinomycetes based on overall similarity. 

Symposium of the Society for General Microbiology 12, 333-360. 
Sneath, P.H.A. (1978) Identification of ffiicroorganisms. In Essays in Microbiology (J.R. Norris; M.H. Richmond, eds), 10/1-10/32. Chichester; 

Wiley. 
Sneath, P.H.A.; Sakal, R.R. (1973) Numerical Taxonomy. The Principles and Practice of Numerical Classification. San Francisco; Freeman. 
Sutherland, J.B.; Blanchette, R.A.; Crawford, D.L.; Pometto, A.L. (1979) Breakdown of Douglas fir phloem by a· lignoceliulose·degrading 

Streptomyces. Current Microbiology2, 123-126. 
Taber, W.A. (1960) Evidence for the existence of acid·sensitive actinomyctes in soil. Canadian Journal of Microbiology 6, 503-514. 
Trolldenier, G. (1967) lsolierung und Ziihlung von Bodenactinomyceten auf Erdplatten mit Mcmbranfiltern. Plant and Soil 27, 285-288. 
Vickers, J.C.; Williams, S.T.; Ross, G.W. (1984) A taxonomic approach to selective isolation of streptomycetes from soil. In Biological, 

Biochemical and Biomedical Aspects of Actinomycetes. (L. Ortiz-Ortiz; L.F. Bojalil; V. Yakoleff, eds), 553-561. Orlando; Academic Press. 
Waksman, S.A.; Henrici, A.T. (1943) The nomenclature and classification of the actinomycetes. Journal of Bacteriology 46,337-341. 
Wellington, E.M.H.; Williams, S.T. {1978) Preservation of actinomycete inoculum in frozen glycerol. Microbios Letters 6, 151-157. 
Williams, S.T, (1978) Streptomycetes in the soil ecosystem. Zentralblatt fUr Bakteriologie, Parasitenkunde. lnfektionskrankheiten und Hygiene 

(Abt. I) Suppl. 6, 137-144. 
Williams, S.T.; Davies, F.L. (1965) Use of antibiotics for selective isolation and enumeration of actinomycetes in soil. Journal of General 

Microbiology 38,251-262. 

Williams, S.T.; Davies, F.L.; Hall, D.M. (1969) A practical approach to the taxonomy ofactinomycetes isolated from soil. In The Soil Ecosystem. 
(J.G. Sheals, ed.), 107-117. London; Systematics Association. 

Williams, S.T.; Davies, F.L.; Mayfield, C.I.; Khan, M.R. (1971) Studies on the ecology of actinomycetes in soil. II. The pH requirements of 
streptomycetes from two acid soils. Soil Biology and Biochemistry 3, 187-195. 

Williams, S.T.; Shameemullah, M.; Watson, E.T.; Mayfield, C. I. (1972) Studies on the ecology of actinomycetes in soil. VI. The influence of 
moisture tension on growth and survival. Soil Biology and Biochemistry 4, 215-225. 

Williams, S.T.; Flowers, T.H. (1978) The influence of pH on starch hydrolysis by neutrophilic and acidophilic streptomycetes. Microbios20, 99-106. 
Williams, S.T.; Robinson, C.S. (1981) The role of streptomycetes in decomposition of chitin in acidic soils. Journal of General Microbiology 127, 

55-Q3. 
Williams, S.T.; Wellington, E.M.H. (1982a) Principles and problems of selective isolation of microbes. In Bioac,tive Microbial Products: Search and 

Discovery, (J.D. Bu'lock; L.J. Nisbet; D.J. Winstanley, cds), 9-26.london; Academic Press. 
Williams, S.T.; Wellington, E.M.H. (1982b) Actinomycetes.ln Method of Soil A11alysis. Part 2. Chemical and Microbiological Properties. 2nd Edn., 

(A.L. Page; R.H. Miller; D.R. Keeney, eds), 969-987. Madison; American Society of Agronomy and Soil Science of America. 
Williams, S.T.; Goodfellow, M.; Alderson, G.; Wellington, E.M.H.; Sneath, P.H.A.; Sackin, M.J. (1983a) Numerical classification of 

Streptomyces and related genera. Journal of General Microbiology 129, 1743-1813. 

• 



• 

International Biodeterioralion 1985 Vol. 21 No.3 209 

Williams, S.T.; Goodfellow, M.; Wellington, E.M.H.; Vickers, J.C.; Alderson, G.; Sneath, P.H.A.; Sackin, M.; Mortimer, A.M. (1983b) A 
probability matrix for identification of some streptomycetes. Journal of General Microbiology 129, 1815--1830. 

Williams, S.T.; Lanning, S.; Wellington, E.M.H. (1984) Ecology of actinomycetes. In The Biology of the Actinomycetes. (M. Goodfellow; M. 
Mordarski; S.T. Williams, eds), 481-528. London; Academic Press. 

Williams, S.T.; Locci, R.; Vickers, J.; Schofield, G.M.; Sneath, P.H.A.; Mortimer, A.M. (1985) Probabilistic identification of Streptoverticillium 
species. Journal of General Microbiology (in press). 

Wong, P.T.W.; Griffin, D.M. {1974) Effect of osmotic potential on streptomycete growth, antibiotic production and antagonism to fungi. Soil 
Biology and Biochemistry 6, 319-325. 

Wood, S.; Williams, S.T.; White, W.R. (1983a) Microbes as a source of earthy flavours in potable water-a review.International Biodeterioration 
Bulletin 19,83-97. 

Wood, S.; Williams, S.T.; White, W.R.; Jones, F. (1983b) Factors influencing geosmin production by a strcptomyccte and their relevance to the 
occurrence of earthy taints in reservoirs. Water Science Technology 15, 191-198. 

Wood, S.; Williams, S.T.; White, W.R. (1985) Potential sites of geosmin production by streptomycetes in and around reservoirs. Journal of Applied 
Bacteriology 58, (in press). 

Received March 1985 . 



• 



I • 
I 

! 

International Biodeterioration 1985 Vol. 21 No.3 

DEVELOPMENT OF A CONTROLLED RELEASE VOLATILE FUNGICIDE PREPARATION 

F.J. UPSHER1 

Abstract: 400mg disks of open-cell polyurethane foams contammg 2.5% organotin fungicides, 
tributyltin acetate and tributyltin chloride, prevented all fungal growth on paper in 50 litre vessels for 6 
months and inhibited some species after 12 months. The potential of this type of system to protect stored 
goods, optical equipment and documents against fungi in humid conditions was thus demonstrated. 

Introduction 

Packaged goods of all types are particularly susceptible to spoilage by fungi when stored in conditions of high humidity and 
fluctuating temperature, especially when metal components are present. Moisture is retained and even accumulates in the packs, to 
provide conditions in which fungi thrive. Bags of desiccant have only a limited capacity to absorb and often do not provide the 
sustained protection that is required. With optical equipment the problem also persists into the service life, when the structural shell 
becomes the enclosure that retains moisture. The problem first gained prominence during the Pacific conflict in the second world 
war, when all types of optical equipment were rendered unserviceable because of fungi on the glass surfaces (Richards 1942, Jones 
1945, Turner eta/. 1946, Teitell & Berk 1952). Some optical glasses and surface coatings have somewhat greater resistance to fungi 
(Stokes & Moore 1973) but all are regarded as vulnerable. Radio and other electronic equipment were also found to be liable to 
contamination by fungi (Leonard 1945, Elphick 1966) and in recent decades the problem has become more acute because 
developments in technology and design have resulted in less heat being generated in use and thus less drying out. Moreover, less 
ventilation is provided for inner parts. In addition, with the miniaturization of circuits and components, the relative size of fungal 
hyphae has increased so that a single hypha, which is essentially an electrolyte-filled tube, can cause more serious malfunction. 

Early attempts to control fungal growth in optical equipment involved the incorporation of volatile compounds into paints, 
lacquers and lutings, or in pellets secured inside the equipment. Organomercury compounds showed potential (Turner eta/. 1946, 
Baker 1967, 1968) and other toxicants including 3-hydroxytoluene acetate (Cresatin) (Hutchinson 1947), isothiocyanates and 
related compounds (Minar 1962, Nagamuttu 1967) were also tried. Cresatin was used briefly in military optical equipment (Shirk 
1954) but like the other compounds, was excessively volatile and thus too short-lived, was associated with corrosion of metal parts 
and was not sufficiently effective as a fungal inhibitor. An alternative approach was made by Vicklund (1946) who evaluated the 
effectiveness of placing pieces of radium-containing foil in the cavities of optical equipment, but the effective distance was found to 
be only a few centimetres and growing awareness of atomic radiation hazards suppressed its further use. 

In fields where compatibility requirements are less stringent, vapour phase biocides are extensively used, such as in the protection 
of post-harvest grain, nuts and other crops (Eckert 1967). Laboratory tests also showed that a number of phenolic and aromatic 
compounds were able to prevent fungal growth on paper (Strzelczyk 1968) and timber (Findlay & Vernon 1951}, but these 
compounds were highly volatile and their application remained theoretical. 

Controlled release application ofbiocides was a development that followed the introduction of compounds with high toxicities i.e. 
1 ppm or less in vitro. This principle is now used in large scale applications: biocides incorporated in polymeric matrices remain 
effective for several months and are employed in the elimination of schistosomes and their molluscan hosts, mosquito larvae and 
other insect pests from water bodies, to control growth of river-choking aquatic weeds, and to kill Hying insects indoors. These and 
other examples have been reviewed by Cardarelli (1975}, who discussed the release mechanisms, theoretical concepts and practical 
trials. 

Despite its effectiveness against a diversity of organisms, the application of controlled release techniques against biodeterioration 
microfungi is yet to be exploited commercially. Small scale laboratory experiments have shown that fungi can be inhibited by the 
slow release of organotin fungicides from rubber formulations (Goldstrohm & Cardarelli 1975) and that the greater surface area of a 
foamed matrix enhanced the toxic effect of organotin fungicides (Upsher & Rose blade 1981}. Those findings prompted the present 
study which concerns the assessment of the effectiveness of this system in terms of duration and capacity. 

Materials and Methods 

Selection of organotins 
The evaporative losses of candidate organotins at temperatures up to 180°C were exumincd using a DuPont thermobalance (Model940, modified 

for #1090 function) with a heating rate of YC/min and with constant" airflow. From the resultant curves the relative volatilities at ambient 
temperatures were ranked and in order of decreasing volatility were: tributyltin chloride, tributyhin acetate, bis·(tributyltin) oxide acrylate. 
bis-(tributyhin) oxide bis·(tributyltin) tetrachlorophthalate, tributyltin fluoride and triphenyltin fluoride. In a preliminary trial these compounds 
were incorporated into polyurethane foams at 5.0%, and 12mm disks weighing 20mg (approx.) secured in 300m! bottles and assessed for fungal 
inhibition. All, except for the fluorides, gave complete control of the test species for more than 3 months. On the basis of these results and of their 
volatility, TBT chloride and TBT acetate were selected for further investigation. 

'Materials Research Laboratories, Defence Science and Technology Organization, P.O. Box 50, Ascot Vale, Victoria, Australia, 3032. 
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Preparation of fungicide-containing roams 
The formulation of the open·ccll flexible polyurethane foam was: 

Component "A" 

Component "B" 

Elastoflex F2202 (BASF) 

Isocyanate 8106 (BASF) 
Organotin fungicide 

lOOparts 

57 parts 
4parts 

The two organotins used were: TBT acetate (TBTA), a white crystalline powder (supplied by M&T Chemicals Pty. Ltd., Springvale, Victoria) 
and TBTchloridc (TBTC), a colourless liquid prepared according to the method described by Dunn and Norris (1964). 

The parts of Component "B" were thoroughly mixed in a polyethylene beaker, then Component "A" added and stirrd for 10 seconds and the 
mixture was then allowed to foam and cure. The resultant foam cylinder was removed and sliced, using an electric carver. From 2mm thick slices, 
45mm diameter disks Were cut; these weighed about 400mg. A foam containing no fungicide was also prepared as a reference. 

Method of Assessment 
Sheets of chromatography paper, 410 x 450 mm, were inoculated with 8 species of microfungi. Spores were taken from 7-day old cultures, 

suspended in Czapek Dox solution with 1% malt extract and 0.2% yeast extract added; a single drop of inoculum was applied for each culture. The 
species used are listed in Table 1. The inoculated sheets were suspended towards the back of chromatography tanks (capacity about501itres), and the 
foam disks suspended 150mm away, near the top edge. l·lumidity was maintained at about 95°/l> by a dish of saturated sodium sulphate solution. The 
ground glass lids were set in place but not scaled, thus simulating a package or enclosure from which there would besomevapourloss. The tanks were 
kept at ambient tcmperture away from direct sunlight and the sheets reinoculated aftcr3, 6 and 12 months. Also at 12 months, fresh sheets in~ulated 
with the same fungi were secured in the upper half of the enclosures. The sheets were examined with a stercomicroscope 2 weeks after inoculation, to 
determine whether growth had developed. Observations are recorded in Table I. 

Table I. Observations of fungal growth on paper 

TBTA TBTC Control 

Fungal species Start 3m 6m 12m Start 3m 6m 12m All tests 

Aspergiflusflavus 0 0 0 + + 0 0 0 + + + 
Aspergillus niger 0 0 0 0 + 0 0 0 0 + + 
Aspergillus ochraceus 0 0 0 + + 0 0 0 + + + 
Paecilomyces varioti 0 0 0 + + 0 0 0 + + + 
Fusarium sp. 0 0 0 0 0 0 0 0 0 0 + 
Penicillium janthine/Jum 0 0 0 + + 0 0 0 + + + 
Penicillium citrinum 0 0 0 0 0 0 0 0 0 0 + 
Syncephalastrum racemoswn 0 0 0 0 0 0 0 0 0 + + 

"0" represents no growth;"+" represents visible growth present. 
*New paper inoculated at 12m. 

Assessment of residual fungicide 
The amount of organotin lost by each foam disk and taken up by the papers during the test period was assessed by X·ray fluorescence, using a 

Philips X·ray fluorospeetrometer, Model PW 1400 with a chromium tube source and measuring the Sn, L ... line. Infrared spectroscopic analysis using 
a multiple internal reflection technique failed to identify the tin species present in the papers as their concentrations were below the detection limits 
or the method. 

Results and Discussion 

Calculation of the total available fungicide in each of the test vessels, together with the gravimetric and molar dose per unit 
volume of the enclosures is given in Table 2. Indications of the loss of organotin from the foams during the 14 months test period, and 
of its relocation to the papers are given in Table 3. There was more tin in the samples from the lower ends of both papers- indicating 
that the organotin vapour was more dense than the rest oft he enclosed atmosphere and gravitated to the bottom. For an indication 
of the content of tin present in the papers, the calculation was based on the mean of the figures from top and bottom of the sheets, but 
a regular distribution cannot be assumed. 

Not all of the fungi grew on the fresh papers introduced at 12 months, suggesting that there was still present sufficient organotin 
vapour to inhibit the most sensitive species, but the amount of tin present on these papers after 8 weeks was Jess than could be 
detected by the X·ray fluorescence equipment. 

Table 2. Calculation of available fungicide dose rates 

Fungicide in foam 
Mass of foam disk 
Mass of organotin in disk 
Volume of enclosure 
Dose; mass/litre 
Dose; microMolesflitre 

TBTA 

2.5% 
380mg 
9500 ~g 
50 litre 
190 !J.g/litrc 
0.541J.M/Iitre 

TBTC 

2.5% 
410mg 
10250 ~g 
52 litre 
197 ~gilitre 
0.61 J.f.Militrc 

1 
' 
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T~tble 3. Los.\ of tin from foam di1·h and its accumulation in paper 

TIJTA TBTC 

Origmal rna'~ of organnttn m loam d"l.. 95110 ug 10250 "!! 
Original mass of till in fn;~m dl'k 3:!50 ug 3750 II!! 
Tin contc:nt of dtsk after l·lmnnths 0.17" .. U :!4 11

u 

Rc~tdualtmnw" 1>511 II~ 9X01tg 
Ma~' of tin lo~t f10111 tlisl.. :!6<Ml 1'1! :!XOO!tg 
Tin lo'' from di<.l.. ~()H,~) 75°" 
Tm content of paper at I-I month~ • 970 ug l460ttg 
Percentage of ongtnaltinm papc1 .1' J ·~41 39'~·o 

~na,ctl on the as~umption ot a regular tli~t1 illution gtatlient from top to hollom of the 
sheet>. 
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Use of the open-cell foam a; the reservoir matrix would have pro~vidcd a vast ~urface area from which evaporation could occur. 
and no organotin molecules in that matrix would have had a great di~tance to migrate in order to re<tch a surface: Fig. I show the 
foam structure. Together. these factors provided an evaporation system which relea~ed ·ufficicnt fungicide to prevent fungal growth 
from the start. At I-I month~ the fmuns ~till retained almo\t a quarter ol the original tin content hut the chemical '>pecic~ of tin in the 
foams were not dcterminetl . Of the tin that was lost. about one thtrd wu-. uepo~itetl on the paper~: '>Ome woultl also have been on the 
wall of the vessels and an unknown amount would h<~vc c'capcu from the<.) stem. 

fig. I . The cut <;urface of a Ocxtblc polyurethane foarn u~ctl in th~: controllctl rctc<N: •nlattk tun!!" ttl.: \lud~ . a' 'e~:n b~ SEI\1 (X!Jll). 

The dose levd for the cndosurcs. exprc~~cd a~ the total amount of fungicide tntt ially prc~en t in the foams. anu potentially 
available for evaporatton and thus to serve the enclosures. wa~ about 200 ftg/litte. 01 a littk: over 0.5 11M/litre. In that they gave 
inhibition of most species for over one year and complete tnhihitton lnr 6 motllh'>, this mu~t he con~itlered a particul<arly dficicnt 
application. It should also be noted that the fungal moculation~ were high t lll the papt:rs where the tin content was least. At the 
bottom of the papers where more tin wa~ detected. inhtbition woultl presumably have hccn greater and more su~tained . 

Use of organoun fungiciues with tliffercnt phy~tco-t:hemical properties. using two or more togcther <tnu varying factors known to 
influence evaporation rates, such as foam st ructure and hillel morphology could be investigatetl in order to provtde cont rolled 
release of fung1c1de v:~pour to match proJected requi rement~ . IIi' rccogni..:ctlthat polvurcthane foatm contain up to 2% of water 
which. although difficult to remove. could, a~ might brcakuown protluch of the organOlllll;, CaU\C corro ... ion of ~orne metab. These 
con iderattOt1\ ~hould be <tl>\e~cd for each applit:ation . 
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Conclusions 

Open cell ftexible polyurethane foams containing two trialkyl tin fungicides of high volatility inhibited fungal growth in closed 
vessels for more than one year. From the small amount of fungicide present, it is inferred that this system could be developed to 
provide long-term protection for stored goods in adverse conditions. 

The author thanks Dr Brian Ennis for the thermogravimetric volatility assessments and for helpful discussion on that topic, Mr.lan McDonald and 
Mr. Gordon Cumming for the X-ray fluorescence assessments of tin and Mr. Richard Davidson and Mr. Gary Mathys for spectrophotometric 
assessment of the organotin compounds and residues. 
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THE EFFECT OF PUTRESCIBLE DOMESTIC WASTE SEPARATES ON SELECTED 
SOIL CHARACTERISTICS' 

MARY B. SAULL1
, JOHN MILLS2 and BARRY DAVIS2 

Abstract: The biodegradation of domestic waste separates in soil at various dosage rates was followed 
over 18 months by assessing changes in cthanoVwater solubles, organic carbon and nitrogen and the 
formation of humus substances. Biodegradation followed an exponential pattern, with rates decreasing 
over time. Higher dosage levels had a greater effect on the rate at which biodegradation occurred and 
the response appeared to be a quadratic one with rates decreasing at the highest dosage level (65 
tonneslhectare). The effect of the separates on certain soil parameters such as pH and water capacity was 
also followed together with an investigation into the release of zinc, lead, copper, cadmium and boron 
from the biodegrading refuse separates into the receiving soil. 

Introduction 

The sophistication of today's society has created many problems, among them the ever-increasing burden of waste disposal. 
Landfill is still the cheapest method for disposal of household wastes, but sparcity of available sites for landfill is a problem in South 
Yorkshire. As part of a Department of the Environment (D.O.E.) project on the reclamation and recycling of domestic refuse, a 
separating plant was opened at Doncaster in 1979. This plant reclaims useful materials such as paper, glass, textiles and metals for 
resale to industry or for the production of new materials such as paper/plastic fuel pellets and glass-based tiles. A by-product from 
the reclamation lines is the so-called "putrescible" fraction which is highly organic in nature (Davis & Mills 1977) and is, at present, 
still disposed of by landfill. 

This study considers alternative methods of disposal of this unique material; that of direct soil incorporation. Recent work on soil 
disposal of whole, pulverised or shredded fresh domestic waste has shown problems with materials handling, low manurial values, 
recalcitrant materials and the build-up of toxic elements (Harte/ a/. 1970, Yolk & Ullery 1973, Webber & King 1974, King eta/. 
1974, Webber & Doyle 1975, Cottrell 1975, Stewart & Webber 1976, King eta/. 1977). These problems may be significant on 
crop-producing land, but the criteria change if the waste is used for reclamation of derelict land. Manurial value becomes less 
important and a high value may even be disadvantageous in terms of maintenance costs. The critical levels for toxic elements are also 
higher where after-use is reserved for amenity purposes rather than for agriculture. 

A pilot study by Davis and Mills (1977) established the biochemical nature of the Doncaster waste separates. Although their 
composition varies throughout the year, the value of the waste separates in terms of biodegradability lies in their high vegetable and 
extremely low newsprint content. Here we present the results of a study which followed the biodegradation of the waste separates 
when added to an impoverished cover soil on an old landfill site. The subsequent paper considers the effects of the waste separates 
on plant growth in the amended soil (Saul! eta/. 1985b). 

Materials and Methods 

Reruse Separates 
Waste arriving at the Doncaster plant is initially size-screened in a rotating trommel and the fine fraction, nominally that which is less than 40mm, 

is then fed to a secondary vibrating screen which eliminates dust and ashes (material less than 15 mm) and leaves a mixture suitable for processing in 
the glass recovery circuit (Fig. 1). The initial stage of this circuit involves the primary stoner decks from which the rejects or less dense fraction (up to 
45% of the incoming refuse) makes up the highly putrescible separates investigated in this study. A detailed chemical analysis of the material is 
presented in Table 1. 

Efl'ec::t of dosage rate plots 
Five trial plots, 2 x 5 m, were Set up at Hellaby. One plot of unamended soil acted as control and the other plots received refuse separates at dosages 

equivalent to 20, 32.5, 47.5 and 65 tonnes/hectare. A mechanical rotavator was used to aid incorporation. Dosages above 65 tonnesfhcclare arc 
unlikely to be applied in practice, due mainly to the physical problems of incorporation. At each time of sampling. 6 replicates were taken at random 
from each plot, combined and thoroughly mixed. 

Soil Analysts 
Soil samples were analysed on return to the laboratory for percentage moisture and pH. The samples were air·dricd overnight, homogenised in a 

laboratory grinder, dried to constant weight at SOOC and stored at 4°C for subsequent analysis. 

Water·Holding Capacity 
Plant available water (the volume retained between field capacity and permanent wilting point) was determined by measuring moisture tensions at 

0.05 bars using a sand suction table and at 15 bars using a pressure plate apparatus (Avery & Bascomb 1974). 

1 Biology Section, Severn Trent Water Authority, Minworth Laboratories, Sutton Coldficld, Warwickshire. 
2 Department of Biological Sciences, Sheffield City Polytechnic, Pond Street, Sheffield, SIIWB. 
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Organic Carbon 
Estimation of organic carbon was obtained by loss on ignition of the oven dried field samples (Allen et al. 1974). A comparison was made with the 

widely used Walkley-Black dichromate oxidation method (Hesse 1971) and results showed a correlation coefficient of 0.8 at a 99% level of 
significance. Ball (1964) found that results from loss on ignition were substantially less variable than those obtained with the Walkley-Black method. 
Considering the highly variable nature of the samples, the loss on ignition technique was considered more suitable since a much larger sample could 
be analysed. 

Nitrogen Analyses 
Percentage organic nitrogen was measured in oven dried samples by the Kjeldahl semi-micro method (Allen el a/. 1974).lnorganic nitrogen was 

measured by extracting fresh samples with 2M KCI for 1 h. A steam distillation method using magnesium oxide and Devarda's alloy was used to 
measure ammonium and nitrate-nitrogen in the filtrate (Bremner 1965). 

Ethanol/Water Soluble Fraction 
Oven-dried samples were extracted in a soxhlet apparatus for6 h with an 80% (v/v) ethanoUwater mixture (Chang 1967, Mills 1973). The resulting 

fraction contains readily available microbial and plant nutrients. 

Humic Acid Analysis 
The so-called "humic acid" fraction was extracted from samples by shaking with O.lM NaOH in stoppered bottles for 18 h. After removal of 

sediment by centrifugation the supernatant was acidified to pH 2.0 with 10% (v/v) HCI in order to precipitate the humic acids. These were collected 
on tared filter papers, washed, air dried overnight and placed in a vacuum desiccator for 2 h prior to weighing (Sharp & Mills 1973). 

Trace Elements 
Copper, zinc, lead, cadmium and boron were selected for measurement since these clements are plentiful in components of domestic refuse. 
Oven-dried, 10 g samples were extracted with 100 ml 0.1 M HCI for 1 hand analysed for copper, zinc, lead and cadmium using atomic absorption 

spec;trophotometry. Levels of water-extractable boron in soil samples were measured using curcumin as the colouring agent. Nitrates, which 
interfere with this test, were removed by preliminary evaporation of the samples with calcium hydroxide. No borosilicate glass was used in this 
analysis (Allen eta/. 1974). 

Statistical Analysis 
Analysis of variance was applied to data from field and laboratory experiments. A regression analysis was used to quantify rates of biodegradation 

in terms of organic matter decrease over time. Tite most significant expression of organic matter decomposition is in the form of exponential 
functions (Chase & Gray 1957, Broadbent & Nakashima 1974, Hsieh eta/. 1981). Rates of decomposition have been expressed as the regression 
coefficient estimated for the natural logarithm of absolute weight of organic carbon as a function of time (Lanning & Williams 1979). Certain 
parameters therefore were selected from those measured and a linear regression analysis applied to either the log-transformation of the absolute 
data, or the data expressed as a percentage of the control at each sampling time against time in years. The strength of the relationship was,tcsted using 
the product moment correlation coefficient. 

Results 

Preliminary Analysis of Materials 
Table 1 presents a full analysis of the materials used in this investigation. The C:N ratio of the separates was lower than that 

normally found in unseparated domestic refuse (eg 65:1, Webber 1978; 50:1, Reese 1980). C:N ratios ofthe putrescible and paper 
containing fractions of unseparated domestic wastes are commonly 15:1 and 100:1 respectively (Galler & Partridge 1969). High 
levels of ammonium-nitrogen and low levels of nitrate-nitrogen appear to be characteristic of the separates. 

Biodegradation of the Waste Separates 
Biodegradation of the organic fraction of the separates was measured in terms of the release of ethanol/water solubles, decrease in 

organic carbon and nitrogen and the production and stabilisation of humic acid materials over time. Fig. 2 indicates the rapid 
decrease in the rate of production of the ethanol/water solublcs; the higher percentage decrease corresponding to the highest dosage 
rate of separates. Levels of these extractables had stabilised at less than 1% (w/w) at all dosage levels 6 months after initial 
incorporation. The regression analysis of the data taken as a percentage of the control to minimise seasonal fluctuations does 
indicate some limitation in the rate of production of these solubles at the top dosage. 

Measurements of the change in organic carbon content of the plots and regression analysis of the data are shown in Fig. 3. Rates of 
decrease of organic carbon were slower than for the more microbially available ethanol/water solubles. Decreases of up to 65% 
organic carbon during the first 6 months correspond well with the 50-85% release of carbon from decaying food or composts quoted 
by Hartenstein ( 1981) for a similar time period. After 18 months all but the lowest dosage (20 tonnes/hectare) still showed values of 
organic carbon higher than the control soil. The regression analysis again indicated some limitation of release of organic carbon at 
the top dosage ( 65 tonnes/hectare). 

Results of the organic nitrogen analyses showed a slow, steady decrease in levels, the highest decrease corresponding to the 
highest dosage level (65 tonnes/hectare). After 18 months all dosage plots showed levels of organic nitrogen above those in control 
soil (Fig. 4). 

Levels of humic acid in the dosage plots remained fairly stable over 18 months, higher yields corresponding well with higher 
dosage levels (Fig. 5). It would appear that the addition of refuse separates provides a long term reserve of humic material in the 
treated soil. 

Values of pH in all waste amended plots were always similar to soil control pH levels. Dosage rate appeared to have little effect on 
soil pH in the fairly neutral cover soil. Percentage moisture in the plots was increased by all treatments and after 18 months the 
moisture content of each dosage plot was significantly higher than the soil control levels, being nearly double control values at a 
dosage level of 65 tonneslhectare. Addition of the refuse separates increased significantly the moisture held at 15 bars (permanent 
wilting point) at all dosage levels above and including 32.5 tonnes/hectare. No significant differences were noted at field capacity 
(0.05 bars) and from these two figures it can be seen that the overall storage capacity of the soil was decreased by refuse separates 
addition at all dosage levels (Table 2). 
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Fig. 1. Flowsheet describing the derivation of the putrescible rich fraction (refuse separates) of Doncaster refuse (white arrows). Courtesy of South 
Yorkshire County Council. 

Field Site 

Table 1. Analysis of raw materials (for extractable metals, ranges are given with mean 
figures in brackets). 

Soil Refuse Separates 

pH 7.6 5.7 
Organic carbon % w/w 1.83±0.2 32.8±0.9 
Organic nitrogen % w/w 0.14±0.008 1.02±0.15 
C:N ratio 13:1 32:1 
Ammonium nitrogen tJ.g/g 14.3±2.0 2320.6±429.7 
Nitrate nitrogen tJ.g/g 25.9±3.8 NEGLIGIBLE 
Ethanol/water solubles% w/w 0.86±0.3 28.35 
Humic acids% w/w 0.76±0.31 6.53±1.46 
Moisture % w/w 13.09±1.49 59.4±7.3 
Lead ~gig 4.0-5.9 15.0-28.0 

(4.9) (19.8) 
Copper ~gig 3.9-6.0 12.0-98.0 

(5.0) (31.4) 
Zinc ~gig 9.3-12.5 94.5-163.5 

(11.3) (112.5) 
Cadmium tJ.g/g 1.8-2.0 2.05-8.65 

(1.89) (3.4) 
Boron ~gig 0.6-2.88 9.64-10.16 

(1.5) (9.9) 

Field studies were carried out on a site kindly provided by South Yorkshire County Council (SYCC) at Hellaby, near Rotherham, England. The 
site had been unused for many years and was covered by an imported topsoil (clay-loam) to a depth of approximately 0.5 m. A full description of the 
site can be found in Saull (1983) and chemical properties of the soil are presented in Table 1. 



218 

7 

6 

5 

4 

3 

2 

1 

• • • 

0 I 2 3 4 5 

The effect of putrescible domestic waste separates . .. 

6 7 1.5 6 12 18 Months 

Key 

65 t/ha 

......... 47.5 tlha 

-·- 32.5 t/ha 

-t:.- 20tlha 

---- Soil Control 

• • . 
' • ' 
\~ 
\~ .. 
\~ 

" • 
' • • • 

\~. 
't ................. "·. ........ A......:_ •• ............. ".... . ...... 

' A ........... • •• • "·-·--· -··-· -·-· -·-·-·-· ..... .. -·-·-· ---...... •A .. ••••••••••••••••••••••••t•••••••••••••• ••:':•••• 
""------"'-....---- -A.-A-IJ.-c.-4 -4-A-

"'-IJ.-4 - ---- - -

0 
1.5 6 Months 12 18 

Fig. 2. Changes in Ethanol/Water solubles following refuse separates application. 

Footnote: The relationship between the amount 'of ethanol/water soluble material and time at different dosages is shown below: 

Dosage b r p 

20 (tonnes/hectare) -1.11 -0.77 N.S. 

32.5 -1.15 -0.84 0.10 
47.5 -1.34 -0.91 0.05 
65 -1.04 -0.83 0.10 

b=rcgression coefficient of the natural logarithm of percentage ethanol/water 
solubles as a function of time (in years). 
r=correlation coefficient. NS=not significant. 
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Fig. 3. Changes in soil organic carbon content following refuse separates application. 

Footnote: The relationship between carbon decomposition and time at different dosages is shown below: 

Dosage b r p 

20 {tonneslhectare) -0.33 -0.80 0.10 
32.5 -0.48 -0.72 N.S. 
47.5 -0.75 -0.90 0.05 
65 -0.56 -0.74 N.S. 

b=regression coefficient of the natural logarithm of percentage carbon as a 
function of time (in years). 
r=corrclation coefficient. NS=not significant. 
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Measured levels of trace elements from the dosage plots are shown in Table 3. The most notable increase with dosage was that for 
extractable zinc. The pattern of change over time was difficult to ascertain due to spatial variations with isolated patches containing 
high levels of zinc. There may also be a concentration effect here as biodegradation of the organic matter proceeds. Levels of 
extractable copper were initially raised by addition of refuse separates but after 12 months only 3 samples gave readings above 
control values. Significant increases in extractable lead values were noted, and the levels appeared to remain reasonably constant 
after 12 months indicating the relative stability of lead in the soil. Addition of refuse separates, themselves low in cadmium, had little 
effect on increasing cadmium levels in the dosage plots. Water extractable boron remained above control levels 12 months after 
incorporation, although decreases of up to 30% had occurred during this time period. 

Table 2. Moisture holding capacity of treated soil after eighteen months. 

Moisture held 
Treatment at 

0.05 bars(%) 

Soil Control 
20 tonnes/ha 
32.5 tonnes/ha 
47.5 tonncs/ha 
65 tonneslha 

p 
l.s.d. 

l.s.d.=least significant difference 
n.s. =not significant 

25.1 
24.3 
24.6 
25.9 
22.6 

n.s. 

Moisture held Available 
at Water 

15 bars(%) Capacity 

10.45 14.65 
10.8 13.5 
11.2 13.4 
11.75 14.15 
11.25 11.35 

0.05 n.s. 
0.45 

Table 3. Levels ofO.l M HCI extractable metals (water-extractable boron) in dosage plots. 

Dosage rate Time of sampling (months) 
( tonnes/hectare) 

Zinc Copper Lead Cadmium 
0.25 12 0.25 12 0.25 12 0.25 12 

Soil Controls 16.9 13.4 2.6 2.3 4.2 5.2 1.9 1.7 
20 29.1 39.1 3.5 2.6 7.6 7.6 1.8 1.8 

32.5 45.8 28.8 4.8 1.6 26.4 7.8 2.3 1.8 
47.5 56.2 157.0 4.9 2.2 12.0 11.8 1.9 2.0 
65 82.8 131.4 6.8 4.0 18.2 18.4 2.5 2.0 

Maximum accepted 
levels (D.O.E. 1980) 280-560 140-280 250 n.r. 

Figures are given in j.lg/g and represent the mean values of 5 samples. (n.r.=not recorded) 

Discussion 

Boron 
0.25 12 

1.5 1.6 
2.3 2.0 
4.7 3.0 
5.7 3.9 
7.5 5.2 

6.0 

Biodegradation of the refuse separates followed an exponential pattern of breakdown, with rates decreasing over time. This 
pattern is commonly accepted as the best representation of organic matter decomposition in soil (Broadbent & Nakashima 1974, 
Hsieh eta/. 1981 ). The initial rapid reduction in ethanol!watersolubles and organic carbon represents the removal of easily degraded 
material such as proteins, ·carbohydrate storage material and cellulose. After the first 6 months the rate of decrease in both fractions 
slowed down and probably represents the slower breakdown of more recalcitrant organics together with incorporation of some of 
the added carbon into more stable organic materials (Jenkinson 1965, Lanning & Williams 1979). 

According to Stewart & Webber (1976) it is generally found that decomposing materials with a C:N ratio of greater than 30:1 will 
decrease the amount of plant available nitrogen in the soil. The Doncaster separates had a C:N ratio of 32:1 and were likely 
therefore to have only a marginal effect on nitrogen availability especially during the early stages of biodegradation (see Saull eta/. 
1985b ). It was noted, however, that higher dosage levels had a greater effect on the rate at which biodegradation occurred and the 
response appeared to be a quadratic one with biodegradation rates decreasing at the highest dosage level. This agrees with the 
findings of Haghiri eta/. (1978). 

The humic acid content of the plots increased significantly over time relative to control levels. It should not be assumed that this 
humification represents a large proportion of the added organic matter. Jenkinson (1965) demonstrated that in the decomposition of 
14C-Iabelled ryegrass shoots and roots more than two thirds of the carbon was lost as carbon dioxide, mostly during the first six 
months of decomposition. It is known that application of fresh organic wastes stimulates humus decomposition in soils (Terry et al. 
1979, Hartenstein 1981). In these studies the greatest percentage reduction in humic acids occurred at the highest dosage level (65 
tonnes/hectare). 
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Fig. 4. Changes in soil organic nitrogen following refuse separates addition. 
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Fig. 5. Changes in soil humic acid content following refuse separates addition. 
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Addition of the separates had little effect on the pH of the receiving soil. Refuse compost addition to acid soils generally increases 
pH (Mays eta/. 1973, Duggan & Wiles 1976) or maintains pH in comparison to acid-forming fertilisers (Hortensteine & Rothwell 
1973, Yolk 1976). Nitrogenous fertilisers, or waste materials containing large amounts of ammonia-nitrogen generally lead to a 
decrease in soil pH as nitrification proceeds (Webber & Doyle 1975). Cottrell (1975) found that addition of solid domestic waste 
decreased soil pH slightly, whilst Mays eta/. (1973) found that soil pH had increased from pH 5.4 to pH 6.2 two years after 
application of 82 tonneslhectare of compost from municipal refuse and sewage sludge. It is suggested that the organic separates may 
serve to maintain the soil pH of fairly neutral soils in comparison· with other nitrogenous fertilisers. This could have obvious benefits 
in terms of metal toxicity in treated soils, since availability of metals is normally increased the greater the acidity. Available 
water-holding capacity of the soil was decreased by addition of the waste separates, a similar effect being noted by Webber (1978). 

Accumulation of toxic metals can be a problem with the application of large amounts of waste materials to a soil. However, Table 
3 indicates that although augmented levels of zinc, copper, lead and cadmium were found in the separates-treated soil no sample was 
found to contain concentrations which exceeded the D.O.E. guidelines (1980) for "acceptable" levels in areas to be used as public 
open spaces, or amenity grassland. The results themselves indicate the variable nature of the refuse separates and the resulting 
patchiness of contamination. The main area of potential contamination comes from boron. Normal phytotoxic symptoms of boron 
contamination may include small, wrinkled or cup-shaped leaves with curled edges and chlorotic spots (Cottrell 1975). Although 
none ofthese symptoms was noted in the vegetation on the field plots (ryegrass), high levels of boron could have been responsible 
for poor establishment of barley, a notably intolerant plant, at high dosage levels of separates in growth room trials (Saul! eta/. 
1985b). Rye grass (Lolium perenne) a popular landscaping grass is known to exhibit a relatively good degree of tolerance to high 
boron concentrations in the soil (Bradshaw & Chadwick 1980). High boron levels have also been recorded following application of 
solid wastes and composts to soils (Purves & Mackenzie 1973, Cottre111975). 

The movement of toxic metals in soil profiles was not considered although other work has shown that mobility of metals in 
municipal composts is minimal even under severe leaching conditions (Giardino & Mays 1977). Emmerich eta/. (1982) also 
recorded no evidence of movement of metals out of a top sewage sludge-soil layer. Therefore it appears unlikely that the waste 
separates pose a threat to ground water supplies, at least in terms of heavy metal toxicity. In conclusion, refuse separates 
(putrescibles) from the Recycling Plant at Doncaster can be successfully disposed of by direct soil incorporation. Biodegradation of 
the organics content is rapid and a storehouse of humic materials is built up. Dosages of up to 65 tonneslhectare were effectively 
degraded in the soil but the rate of breakdown of the material slowed down at the upper dosage level. Two and a half years after 
incorporation of the separates, beneficial effects on soil physical properties were still evident. Toxic metals were all at acceptable 
levels for amenity grassland or public open space. 

The authors would like to extend their gratitude to the Environment Department of South Yorkshire County Council for providing the materials 
and the finance without which this project would not have been possible. Particular thanks go to Mr. Malcolm Palmer and Mr. Paul Hook at the 
Environment Department; and to Mrs. Angela Dignan, Department of Biological Sciences, Sheffield City Polytechnic, for assistance in laboratory 
analyses. 
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SOME COMPARATIVE PHYSIOLOGICAL STUDIES ON SELECTED ISOLATES OF Botryodiplodia 
theobromae Pat.CAUSING STORAGE ROT OF YAMS CASSAVA AND SWEET POTATO IN NIGERIA 

B. WEERASINGHE1 and S.H.Z. NAQVI' 

Abstract: Host specificity of three isolates of Botryodiplodia theobromae Pat. from yam, cassava and 
sweet potato has been reported. Physiological differences between the yam and sweet potato isolates 
have been established in their growth on selected sugars, pattern of extracellular enzyme production and 
pathogenicity under different temperature and relative humidity regimes. 

Introduction 

In Nigeria, Botryodiplodia theobromae Pat. (synonym Lasidip/odia theobr.omae (Pat.) Griff and Maubl.) has been associated 
with the storage rot of yam (Dioscorea rotundata), cassava (Manihot esculenta), and sweet potato {Ipomoea batatas) (Ogundana 
1969, Ekundayo & Danie11973, Arinze 1974). Growth and sporulation studies and the ability of isolates of this fungus to produce 
extracellular polygalacturonase and cellulolytic enzymes has been reported (Umezurike 1970, Ogundana eta/. 1970, Uduebo 1972, 
Arinze eta/. 1976). The fungus is reported to enter host tissue through surface wounds and the activity of these enzymes has been 
suggested to be involved in pathogenicity of the different isolates. 

In the present investigation, host specificity of three isolates of the fungus from yam, cassava and sweet potato were investigated. 
Comparative physiological studies on the yam and sweet potato isolates were conducted on their growth on selected carbon sources, 
extracellular production of enzymes, and the ability ~o cause infection utH..I.cr different temperature and relative humidity regimes. 

Materials and Methods 

Organism 
Isolates of Botryodiplodia theobromae Pat. from rotting tubers of yam, cassava and sweet potato, maintained on Czapek Dox agar at 27cC in the 

dark were used as inoculum. · 

Host specificity of different isolates 
Tubers of Dioscorea rotundata, Manihot esculenta and Ipomoea batatas surface sterilised with 20% NaOCI were used. Each fungal isolate was 

inoculated into each type of tuber in separate treatments. Cores of tissue were dug out frpm the tubers using a sterilised cork borer under aseptic 
conditions. Agar plugs with fungal inoculum were then placed in these cavities, covered over by replacing dug out tissue and then smeared over with 
vaseline. The tubers were placed individually in sterile polythene bags and incubated in the dark at 27cC for two weeks. Infection was observed to 
spread as an irregular circle. The distance of spread of infection from the site of inoculation was used as a criterion of pathogCniciiy. Microtome 
sections of host tissue were examined microscopically for evidence of fungal activity where distinguishable infection did not occur. Five replicates 
were used per treatment. 

Growth of different isolates on yam, cassava and sweet potato extracts 
Extracts of the three different host tissues were prepared by boiling 250g of the host tissue, filtering through muslin and making the volume of the 

filtrate up to one litre in distilled water. Each extract was supplemented with 20g of glucose. Erlenmeyer flasks (250m! capacity) dispensed with 50ml 
aliquots of extract were sterilised and later inoculated with a mycelial preparation of Botryodiplodia theobromae isolates from yam, cassava and 
sweet potato. Thirty grammes of a two week old fungal mycelium in 50ml sterilised distilled water was blended in a Waring blender for two minutes to 
obtain inoculum. An aliquot of one ml of the suspension was inoculated per flask. Mycelial growth at two weeks of incubation at 27cC in the dark was 
filtered and dried to constant weight at 100°C. Five replicates per treatment were used for dry weight assessment. 

Growth of two Isolates on selected sugars 
Growth of yam and sweet potato isolates of B. theobrorrlae was studied using Czapek Dox liquid medium. Maltose, glucose and fructose were 

substituted at 12.62g of C per litre for sucrose as carbon source in Czapek Dox medium in different treatme"nt~. Culture set-up, inoculation, 
incubation and growth assessments were as described earlier for growth studies in host extracts. Five replicates were used per treatment. 

Extracellular production of cellulase and polygalacturonase by two isolates grown on selected substrates 
Yam and sweet potato isolates of B. theobromae were used for enzyme studies. Extraction and assessment of enzymes were carried out according 

to the method of Arinze et al. (1976). The isolates were grown in Richards solution as basal medium containing 0.2% asparagine, 2% dextrose and 
0.1% yeast extract. Other carbon sources substituted for glucose were carboxymethyl cellulose (CMC-30), citrus pectin and natural host tissue. One 
hundred ml aliquots of medium in 250m! Erlenmeyer flasks were used to culture fungi. Seven day old cultures were filtered and the filtrate 
centrifuged for 30min at 3000rpm. The supernatant was used for assay of enzyme activity. 

Polygalacturonase activity was determined by assessing the loss of viscosity of 1% citru~ pectin made up in 0.5M citric acid sodium diphosphate 
buffer at pH 5.5. The loss in viscosity at 30 min was estimated in size 300 Oswald-Fenskc vjscometer in a water bath at 3rC. Nine ml substrate was 
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added to 1 ml of the culture filtrate and run through the viscometer using a sample ofboiledculture filtrate as control. Cellulose activity was similarly 
determined except that the substrate was 0.5% carboxymethyl cellulose (CMC-70) in citrate buffer at pH 5.5 

Effect of relative humidity (RH) on spread of inrection by two isolates 
Surface sterilised tubers of Dioscorea rotundata and Ipomoea batatas were cut into lOcm thick slices under sterile conditions. Comparable slices 

were then inoculated with their respective fungal isolates in a manner similar to that described in the study of host specificity. The slices were then 
incubated in the upper chamber of desiccators adjusted to give selected relative humidities of 50.5%, 72%, 85%, 92.5% 95.5% and 100% as 
described by Winston and Bates (1960), at 2"?C in the dark. The extent of rot from the point of inoculation was measured at the end of two weeks 
incubation after slicing through the point of inoculation. Five replicates were used per treatment. 

Effect or temperature on spread of infection by two isolates 
Yam and sweet pOtato isolates of B. theobromae were used. Preparation of yam and sweet potato tubers, inoculation, and measurement of the 

extent of rot was carried out as described under relative humidity studies. The inoculated tuber djscs were placed in sterile polythene bags and 
incubated in the dark at 15, 20, 30, and 35°C at 100% relative humidity. Five replicates were used per treatment. 

Results 

Host specificity of different isolates 
Results for host specificity are presented in Table 1. Yam isolate caused noticeable infection in yam and cassava tubers but failed 

to initiate rot in sweet potato tubers. Microtome sections of host tissue showed periderm formation in sweet potato. Cassava isolate 
caused rot in all three types oftubers with the highest extent of rot in cassava tubers. Sweet potato isolate failed to initiate rot in yam 
and cassava tubers but showed appreciable rot in sweet potato tubers. Periderm formation was observed where infection did not 
occur. 

Table 1. Performance of the isolates of B. theobromae from yam and sweet potato in selected tests 

Test 

1. Spread of infection 
in tubers (ems) 

2. Growth on carbohydrates 
(g.dry wt./30mll2 weeks) 

3. Cellulase activity 
(% loss in viscosity) 

4. Polygalacturonase activity 
(% loss in viscosity) 

Substrate 

Yam 
Cassava 
Sweet potato 
*Significant at 5% probability 

Sucrose 
Maltose 
Glucose 
Fructose 

Yam 

5.8 
4.9 

No infection 

32 
7' 

20' 
9' 

*Significant difference (5% probability) 

Yam extract 60% 
Sweet potato extract Not tested 
CMC 80%* 
Dextrose 38%• 

Isolate of B. theobromae from 
Sweet potato 

No infection 
No infection 

5.1 

22 
19.7 
26 
20 

Not tested 
60% 
88%* 

No activity 
•significant difference {5% probability) from host extract 

Yam extract 74% Not tested 
Sweet potato extract Not tested 58% 
Dextrose 45%* so%• 
Citrus pectin 80% 
•significant difference {5% probability) from host extract 

90%* 

Growth of different isolates on yam, cassava and sweet potato extracts 

Cassava 

4.7 
6.8 
2.6* 

Results for growth of different isolates of B. theobromae on different host extracts showed comparable growth to each other in all 
three types of extracts tested. 

Growth of two isolates on selected sugars 
The two isolates from yam and sweet potato differed from each other in their abilities to use the selected sugars for growth. 

Results are presented in Table 1. The order of preference for sugars in the yam isolate was sucrose, glucose, fructose and maltose 
with significant differences between the performance in each sugar. The sweet potato isolate showed best growth in glucose. Growth 
in other sugars was appreciable and was comparable to each other. 

Extracellular production of cellulase and polygalacturonase by two isolates on different carbon sources 
Both isolates showed the production of cellulase and polygalacturonase enzymes when grown on their natural host tissue. Results 

for cellulase activity are presented in Table 1. Yam isolate showed highest cellulase activity on CMC-30 and least activity on 
dextrose. Sweet potato isolate showed highest activity on CMC-30 but differed from the yam isolate in that no enzyme was produced 
on deXtrose. 

Results for polygalacturonase activity are presented in Table 1. Yam isolate showed least activity on dextrose and higher activity 
on both citrus pectin and yam tissue. The sweet potato isolate showed higher activity in citrus pectin and dextrose as compared to the 
sweet potato tissue. ' 



r 
i 

International Biodeterioration 1985 Vol. 21 No.3 227 

Effect of relative humidity (RH) on spread of infection by two isolates. 
Results for relative humidity studies are presented in Fig. 1. 95% RH was optimal for the sweet potato isolate and 92.5% RH for 

the yam isolate. The latter appeared to possess a wider range of tolerance than the sweet potato isolate. 

o sweet potato isolate 
• yam isolate 

60% 70% 

Relative humidity(%) 

80% 

4 

3 

2 

I 

90% 100% 

1 LSD (5%) 

15 20 

Temperature oc 

I 

Fig. 1. Effect of relative humidity and temperature on disease spread by isolates of B. theobromae from yam and sweet potato. 

LSD = Least significant difference 

Effect of temperature on spread of disease by two isolates 
Results for temperature studies are presented in Fig. 1. Optimal temperatures were 27°C for the sweet potato isolate and 30°C for 

the yam isolate. The latter appeared to possess a wider range of tolerance as in relative humidity studies. 

Discussion 

The results of the present investigation reveal that the different isolates of Botryodiplodia theobromae Pat. from yam, cassava, 
and sweet potato possess varying degrees of host specificity. The cassava isolate appears compatible with all three types of tubers. 
The yam isolate showed low compatibility with cassava tubers and failed to cause rot in sweet potato tubers. The sweet potato isolate 
appears to be host specific. However, all three isolates showed comparable growth in different host extracts and thus specificity 
appears to be an 'in vivo' phenomenon. The yam and sweet potato isolates were selected for further investigation due to their more 
pronounced dissimilarity. 

Ogundana (1969) showed that Dioscorea rotunda/a contained predominantly starch with little sucrose and traces of maltose. 
Arinze (1974) reported that Ipomoea batatas contained predominantly starch with appreciable quantities of fructose, maltose, 
sucrose and glucose in descending order. These nutritive differences in natural hosts apparently result in the dissimilar abilities of 
these two isolates to grow on selected sugars. Maltose and fructose appear less suitable to the yam isolate whereas the sweet potato 
isolate performed equally well on the selected sugars. 

Enzyme studies indicate that both isolates produce extracellular cellulase and polygalacturonase, but the levels of activity differ 
with the carbon and pectin substrate available. Similar observations have been studied earlier (Ogundana 1969, Arinze 1974). 
Results of this study reveal that the relative pattern of enzyme induction on selected carbon sources are dissimilar in the two isolates. 
As their natural hosts are reportedly different qualitatively and quantitatively in the available carbon sources, the levels of enzyme 
induction may not be adequate for pathogenesis when hosts are interchanged. Polygalacturonase and cellulase are associated with 
pathogenesis (Hussain & Rich 1958, Hussain & Dimond 1960) but no quantitative relationship between the amount of enzyme 
produced and pathogenicity has been established. Both isolates initiated periderm where hosts were interchanged. No studies 
however were conducted on the rate of periderm formation and its success in preventing infection. Further studies are therefore 
necessary in order to understand the host specificity reported here. 

Investigation into the effect of different relative humidity and temperature regimes on the spread of infection by these two isolates 
in their natural host tissue, show that they are dissimilar in their optima and range of tolerance, (see Fig. 1). Optima recorded for 
temperature' and RH in these isolates agree with those reported by Ogundana (1969) and Arinze (1974). Artschwager (1928) had 
shown that the rate of wound-periderm formation in sweet potato increases up to 30°C. A temperature optimum of 27°C for the 
sweet potato isolate may therefore be a host-compatibility feature so that optimal growth of fungus and maximal periderm 
formation in host do not coincide. Similar information is not available for yam. 

Further investigations are necessary to establish whether the physiological variations reported here for the two isolates of 
Botryodiplodia theobromae Pat. are of any taxonomic significance. 
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AN EVALUATION OF APPENDIX B OF BS.5980:1980 DETERMINATION OF RESISTANCE TO 
MOULD GROWTH 

M. GREENHALGH' and L.H.G. MORTON2 

Introduction 

In the early 1950's the first commercial ceramic tile adhesives, most of which were solvent based products, came onto the U.K. 
market. However. by 1960 water based products were becoming available. 

An estimate of the market for ceramic tile adhesive (CIA's) in the UK in 1979 was in the order of 20,000 tonnes per annum 
(Parker 1979). 

The original intention of making a water based adhesive was to offer a product that was ready made for the DIY market, but such 
adhesives have found wider acceptance in the building industry. In the past, apart from gypsum, most PV A or modified PV A based 
ceramic tile adhesives used limestone or silica as filler, but these failed to meet the required water resistance British Standard (BS 
5385 Part 1, 1976). More acceptable water resistance may be achieved by basing them on, for example, styrene/acrylate copolymers 
(Parker 1979). Typically such formulations will also include antifoam, coalescing solvent, thickener (often cellulose), preservative, 
surfactant, filler, pigment and sometimes plasticisers. 

It is possible that the addition of some of these compounds makes present day CfA's more attractive to micro~organisms than 
their less complex forerunners. It was the discovery of contaminated ready-mixed adhesives by one of the authors during routine 
testing that led to the present investigation. 

This paper is presented as a document to stimulate discussion which might lead to improved test methodology. 

Materials and~ethod 

BS.5980:1980 Appendix B, gives the experimental procedures for the determination of resistance to mould growth of Cf A's. The test may be 
summarised as follows: 

Three pieces of ceramic tile are heat sterilised, each is coated on its biscuit side with a 3 mm layer of adhesive and then placed individually into a 
sterile glass petri dish. Molten potato dextrose agar is then poured into the petri dish taking care to prevent the medium from touching the adhesive. 
After the medium has set and has been allowed to stand in an incubator at 29°C±eC for 24 hours, four inocula of Aspergi//us niger (CMI 17454) are 
evenly spaced on the medium around the test pieces in two of the petri dishes; the third serves as an uninoculated control. 

The criterion for assessment of whether or not the adhesive satisfies the requirements of BS5980: 1980, Appendix B, is whether or not the adhesive 
is overgrown by the test fungus, i.e. no overgrowth of the adheshive constitutes a satisfactory test result, whilst overgrowth of the adhesive by the test 
fungus is considered an unsatisfactory test result, the adhesive is not up to standard. 

As a result of some observations during CfA testing and as a result of some preliminary experiments, it is considered by the authors that bacteria 
present in some ready-made CfA's can interfere with the interpretation of the test results, in that they can prevent or inhibit overgrowth of the 
adhesive by the test fungus. A series of experiments was therefore undertaken to test this hypothesis. 

Experiment I: Isolation of bacteria from contaminated CTA 
Using a sterile nichrome wire loop, the contaminated material w<is spread over the surface of nutrient agar plates. The plates were incubated at 

32°C for 48 hours. 

Experiment 2: AdhesiYe testing 
The experimental procedures laid down in Appendix B of BS5980 were followed throughout the adhesive testing section of this work. 

i) The complete test was carried out using an aliquot (usually 20 g) of a sample of contaminated CI' A. 
ii) The complete test was carried out using an aliquot of the same contaminated sample which had been subjected to a fractional sterilisation 

(inspissation) by placing it in a suitable sealed glass continer at 75°C for 1 hour on three consecutive days preceding the test. 
iii) The complete test was performed on an aliquot of contaminated CI'A which had been treated as in 2(ii), but subsequently rcinfected with 0.025 

cm3 of each broth culture obtained as a result of the work in Experiment 1. 

Results 

Results I 
Four morphologically distinct colonies were isolated and grown up in nutrient broth at 32°C for 24 hours. 

1Durham Chemicals Ltd., Birtley, Chester-Ie-Street, Co. Durham, DH31QX. 
2Division of Biology, Preston Polytechnic, Corporation Street, Preston, PR12TQ. 
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Results 2 
i) As a result of Experiment 2(i), the contaminated tile adhesive at the end of the test period showed a distinct margin or border of 

bacterial growth around the edge of the adhesive applied to the tile. The adhesive was not overgrown by Aspergillus niger. 
ii) The heat treated tile adhesive did not produce this 'margin' of contamination and failed the test as it was overgrown by the 

Aspergillus niger inoculum. 
iii) The heat treated cr A which was subsequently recontaminated with the bacterial organisms isolated in Experiment I produced 

the now familiar peripheral border or margin of bacterial contamination and the adhesive was not overgrown by Aspergillus 
niger, thereby passing the test. 

Discussion 

1. As a result of these investigations, the authors feel that bacterial infection of a cr A can interfere with the interpretation of 
the results for BS5980:1980 Appendix B. 

2. The influence of a nutrient rich medium upon the growth of saccharolytic bacteria and perhaps upon the performance of 
biocides is a feature of the test which should be considered more closely. 

3. As there is no drying period for the cr A stipulated in the test, is one considering a test more allied to 'in can' conditions rather 
than to films? The absence of an extended drying period could influence the performance of volatile biocidal compounds 
significantly. 

4. Routine testing of other contaminated ceramic tile adhesives containing different bacterial populations has shown that the 
distinct margin or visible border of growth, described in Results 2(i), may be absent. Ceramic tile adhesives contaminated in this way 
resist overgrowth by Aspergillus niger, thus meeting the B.S. test requirements and, without a specific bacteriological examination 
these contaminating microorganisms are not detected. 

Suggested Amendments to the Test 

1. The removal of volatile matter from the film on the tile before proceeding with the test. This could be achieved by either 
exposure to normal atmosphere for an extended period or by vacuum desiccation. 

2. The inclusion of a leaching period before proceeding with the test e.g. 24 hours with a flow rate of20 litres of water per hour. 
3. A modification in the nutrient status of the agar medium be considered; a cellulose mineral salts medium might be 

appropriate. 
4. Parallel test procedures in a humidity test cabinet might be appropriate (Barry eta/. 1977, Grant & Bravery 1981). 
5. The test organism(s) might include organisms isolated from in-service CfA's including cellulolytic forms e.g. Trichoderma 

viride, Phoma hibernica, Sporobolomyces sp. Rhodotorula sp., (Greenhalgh & Morton 1983) and Aspergillus fiavus (Australian 
Standard 1157, 1972). 

The authors wish to express their thanks to Durham Chemicals Ltd. for their enthusiastic support of this project and to Dr Neil Smith and Mrs. 
Joan Maw of the Hatfield Polytechnic for their helpful comments. 
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ABSTRACTS 

BIODETERIORATION- GENERAL 

Legislation and Standardization 

1080 KUBAEVA, I. B. [Medicalaspectsofthedevelopmentof 
microbiological criteria for evaluation of quality and principles 
to be observed in the establishment of microbiological standards 
for dried milk and other formulations for infants in the first year 
of life.] Voprosy Pitaniya (1984) No.2, 7-11 [Ru, en, 23 ref.] 
lnst. Pitaniya AMN SSSR, Moscow, USSR. 

The establishment of microbiological standards for infant 
foods is discussed in the light of experiments which showed that 
most cells of Staphylococcus au reus, enteropathogenic Escher
ichia coli. enterococci and Bacillus cereus survived in model 
media at the pH range of 4.5-6.5 characteristic of the alimen
tary tract of young infants, and actively multiplied when a dried 
milk feed was added to these media. Standards in the USSR for 
roods [or children in the I st yr of life are currently based on the 
count of mesophilic aerobes and facultative anaerobes and 
absence of lactose-fermenting coli forms. E. coli, S. aureus, sal
monellae, yeasts and moulds in a specified amount of the 
product. 

Health, Hygiene and Pathogens 

1081 GILL, C. 0.; HARRIS, L. M. Hamburgers and broiler 
chickens as sources of human Campylobacter enteritis. Journal 
of Food Protection ( 1984) 47 (2) 96-99 [En, 23 re[.] Meat 
Industry Res. lnst. or New Zealand (Inc.), Hamilton, New 
Zealand. 

Evidence suggests that ground meat dishes such as ham
burgers are unlikely vectors for human C. enteritis. The limited 
circumstances under which cooked poultry meat is likely to 
carry C.jejuni in significant numbers suggest a need for caution 
in ascribing outbreaks of C. enteritis to consumption of poultry. 

See also absts. 1104. 1135-1136, 1245. 1248. 1254. 1270-
1271. 1280 

Analysis and Sampling 

See also absts. /088. 1134, 1277, 1437 

1082 STENGREN, S. R.; STARZYK, M. J. A modified medium 
for the recovery of Staphylococcus from water. Microbios 
(1984) 41 (165-166) 191·203 [En, 16 ref., 10 tab.] Dep. Bioi. 
Sci., Northern Illinois Univ., Dekalb, IL 60115, USA. 

A modified medium is proposed which incorporates 0.005% 
sodium azide into a mannitol salt agar base. This medium when 
used with a membrane filter procedure and incubated at 32°C 
[or 48 h recovered 85% or S. aureus. 88% or S. epidermidis and 
I 00% of S. saprophytic us present. 

PRESERVATION 

Physical 

See also absts. 1256. 1278 

Chemical 

See also abst. 1279 

FOODSTUFFS - GENERAL 

Spoilage and Infestation 

See also absts. 1340. /352. /363. /365 

1083 KUVAEVA, I. B.; SHAMANOVA, G. P.; TOLSTENKO, L.A.; 
KUZNETSOVA, I. G.; PETRUSHINA, L. 1.; SHEVELEVA, S. A. 
[Microbiological evaluation of dried prodUcts for infant feeding 
and of their constituent components.) In Tekhnologiya novykh 
produktov dlya detskogo i lechebnogo pitaniya {edited by Kos
lin, Ya. /.; Krasheninin, P. F.]. Moscow, USSR; Legkaya i 
Pishchcvaya Promyshlcnnost' (1983) 59-63,81 [Ru, 4 re[.]lnst. 
Pitaniya AMN SSSR, Moscow, USSR. 

A total of 2220 samples of dried inrant roods and >I 550 
samples of components were examined bacteriologically during 
1978-1982. Untreated buckwheat and rice flours had total bac
terial counts or 1400-36 000/g, 73 and 50%, resp., or samples 
containing coliforms in 0.1 g; heat-treated flours had counts of 
300-8000/g, and coli forms were absent. Malt extract contained 
mostly yeasts and moulds, present in 40 and 30% of samples 
resp., yeasts being destroyed in heat treatment (drying). Refined 
maize oil contained on average 30 microbial cellsjml, and gran· 
ulated sugar contained 140/g, and yeasts, moulds and coliforms 
were absent from both. Total counts in Malyutka and Malysh 
formulas were on average 2700 and 4000jg; mean count of 
enterococci was 600/g and that of moulds ranged from 10 to 
30/g. Coli[orms were detected in 3.0 and 4.3% or Malyutka and 
Malysh samples resp.; 70% of samples contained aerobic 
sporeformers (Bacillus subtilis and B. mesentericus). Enter
obacter, Citrobacter, Escherichia coli and Klebsiella were also 
detected. Incidence of pathogenic staphylococci was <3%, and 
salmonellae were absent in 50 g of all samples examined. New 
max. permissible contents of the different microorganisms are 
suggested for products and components. 

1084 Insect pests in food stores. Leaflet, Ministry of Agricul
ture, Fisheries and Food, UK (1984) No. 483,8 pp. [En, 2 re[., 
5 fig. (3 col.)] 

This revised leaflet is concerned with the prevention and 
control of insect pests in food stores in the United Kingdom. 
Special reference is made to Ephestia elutel/a (Hb.), E. 
kuehniella Zell., Plinus tectus Boield., Stegobium paniceum 
(L.) and mites. 

1085 FRANCO, B. D. G. M.; GUTH, B. E. C.; TRABULSI, L. R. 
[Isolation and characteristics of enteropathogenic Escherichia 
coli strains from foods.] Isolamento e caracteristicas de cepas de 
Escherichia coli enteropatogenica isoladas de alimentos. 
Revista de Microbiologia (1985) 16 (I) 49-55 [Pt, en, 38 rer., 2 
tab.] Dep. Food & Exp. Nutrition, Univ. Sao Paulo, Brazil. 

Of food samples contaminated with E. coli, 5.2% had 
enteropathogenic strs. belonging to serogroups 026 and 0125, 
with no invasive str. and with a prevalence of enterotoxigenic 
strs. Of the latter most produced the enterotoxin LT. Most of 
the strs. were sensitive to antibiotics. 

Storage 

1086 BoXAll, R. A.; GillETI, R. Farm level storage losses 
in eastern Nepal. Tropical Stored Products Information (1984) 
No. 50, 20-25 [En, 7 ref.] TDRI Storage Department, Slough, 
Berks, United Kingdom. 

A study of farm-level storage losses of maize, wheat and 
rice caused by insects, rodents and fungi in the eastern hills of 
Nepal in May 1979-June 1980, a year affected by drought, 
showed that these losses (approximately 5%) were lower than 
those previously reported from Nepal (10-30%). In these cir
cumstances, programmes to reduce losses by introducing new 
storage structures and pesticides, even if practicable, were 
shown to be unjustifiable, but the need for further studies with 
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particular regard to possible increases in production is 
indicated. 

See also absts. 1140, 1149, 1179, 1187, 1192, 1194-1195, 
1212-1213. 1224-1226, 1228, 1259, 1263, 1267, 1435 

Techniques 

See also absts. 1249, 1251-1252, 1268-1269, 1274-1275, 
1284, 1338 

1087 BRESCIANI, D.; 0ITAVIANI, F. [Optimizing the extrac
tion of staphylococcal thermonuclease from foods during routine 
checking for contamination with staphylococci in the food indus
try.} Ottimizzazione della tecnica di estrazione della 
termonuclcasi stafilococcica dagli alimenti nel controllo rou
tinario degli inquinamenti stafilococcici nell'industria ali
mentare. Lotte (1984) 9 (2) 122-124 [It, en, 13 ref.] 

A kit for the detection of staphylococcal thermonuclease in 
foods (STAF, Pool Bioanalysis Italiano, Milan) was tested on 9 
samples each of canned meat and crearii with added Staphylo-
coccus aureus, Slreptococcus faeca/is or Bacillus cereus. 
Extraction and concentration of thermonuclease from homage
nates in peptone water was necessary to ensure detection at the 
levels present (25-50 ngjg), and in the case of cream the addi
tion of dried skim milk at 25% before homogenization was also 
necessary. When extraction was at pH 4.5 there were false. 
positive reactions due to Str.faecalis and B. cereus in meat and 
cream. Some false-positive reactions from B. cereus also 
occurred after heating for 60 min. After extraction at pH 3.8 
and heating there were no false-positive results. 

1088 0FFEM, J. 0.; DART, R. K. Rapid determination of 
spoilage fungi. Journal of Chromatography (1983) 260 (I) 
109-113 [En, 9 ref., 2 fig., 2 tab.] Dcp. Chern., Loughborough 
Univ. of Techno!., Leics., UK. 

Mixed cultures of viable Aspergillus isolates were deter
mined rapidly by gas-liquid chromatography of the methanol 
released from pectin by the enzyme pectinesterase. Results 
obtained in 19 h were comparable with plate counts taking 48 h. 
Attempts to count spoilage yeasts using this method were not 
successful. 

1089 LILLARD, H. S.; COX, N. A.; BAILEY, J. S.; THOMSON, J. 
E. Comparison of brands of media for isolating bacteria from 
poultry, beef and shrimp. Journal of Food Protection (1984) 47 
(5) 394·397 [En, 20 ref., 2 tab.] USDA, Richard B. Russell 
Agric. Res. Cent., P.O.Box 5677, Athens, Ga. 30613, USA. 

Five brands of media (BBL. Difco, Gibco, Oxoid and 
Scott) were evaluated for enumerating microorganisms by the 
aerobic plate count and by Enterobacteriaceae. Escherichia coli 
and coliform counts, and for determining Salmonella incidence. 
There were statistically significant differences in total plate 
counts (with chicken, beef and shrimp),Enterobaeteriaceae 
counts (with shrimp), coliforms (with chicken) and E. coli 
counts (with chicken) by the 5 brands of media, but these differ
ences were too small to be of practical significance. 

Preservation 

1090 LIEWEN, M. B.; MARTH, E. H. Inhibition of penicillia 
and aspergilli by potassium sorbate. Journal of Food Protection 
(1984) 47 (7) 554-556 [En, 15 ref.] Dcp. of Food Sci., Univ. of 
Wisconsin-Madison, Madison, Wisconsin 53706, USA. 

25 strains of Penicillium spp. and 18 of Aspergillus spp. 
were grown on Difco YM agar in the presence of different 
amounts of potassium sorbate (0-9000 p.p.m.). Incubation was 
at 4 or 25°C for up to 30 days. Several strains of Penicillium 
spp. isolated from sorbate-treated cheese (P. roqueforti, P. 
·eye/opium, P. puberulum and P. viridlcatum) were able to grow 
in the presence of potassium sorbate at 9000 p.p.m .• whereas 
Penicillium spp. isolated from cheeses not treated with sorbate, 
or obtained from culture collections, were unable to grow in the 
presence of sorbate at 3000 p.p.m. In some instances, incubation 
at 4°C lowered the tolerance of the penicillia to sorbic acid. 
None of the Aspergillus spp. were able to grow at 25°C in the 
presence of sorbate at 2000 p.p.m., and only 2 strains grew at 
1000 p.p.m. Only 3 strains were able to grow at 4'C in the 
absence of sorbate, and none grew in the presence of 500 p.p.m. 
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Results indicate that the max. amount of sorbic acid permitted 
for usc in foods (3000 p.p.m.) may not prevent growth of some 
potentially toxic penicillia even at refrigeration temp. 

1091 DUBEY, N. K.; BHARGAVA, K. S.; DIXIT, S. N. Protec
tion of some stored food commodities from fungi by essential oils 
of Ocimum canum and Citrus medica. lllternational Journal of 
Trojical Plant Diseases (1983) 1 (2) 177-179 [En, 13 ref., I 
tab. Dep. Bot., Univ. Gorakhpur, Gorakhpur-273 001, India. 

These oils possessed fungitoxicity at their min. inhibitory 
concn of 2000 p.p.m. They showed a broad antifungal spectrum 
and their toxicity did not alter at high temp. or over a long 
storage period. They were also found effective against fungal 
deterioration of Coriandrum sativum and Foeniculum vulgare 
during storage for 12 months without exhibiting any phytotoxic
ity. The taste and odour of the spices also remained unchanged. 

See also abst. 1258 

Bacterial toxins 

See also absts. 1232, 1235, 1264, 1281, 1395 

Fungal toxins (mycotoxins) 

See also absts. ll29, JJ32-JJ33, JJ37, ll39, JJ46, JJ51-
II52, li70-JJ72, ll74, JJ77, 1254, 1262, 1277, 
1282-1283, 1285-1287, 1345 

1092 HU, W. J.; WOYCHIK, N.; CHU, F. S. ELISA of 
picogram quantities of aflatoxin Ml in urine and milk. Journal 
of Food Protection (1984) 47 (2) 126-127 [En, 6 ref.] Dep. of 
Food Microbial. & Toxicology, Univ. of Wisconsin-Madison, 
Madison, Wisconsin 53706, USA. 

Pretreatment of raw milk or urine by cleaning up on a Sep· 
Pak C-18 reversed-phase cartridge permits detection by direct 
enzyme-linked immunosorbcnt assay (ELISA) of 10-250 pg 
added aflatoxin Mljml. The samples were first loaded to the 
Sep-Pak cartridge followed by washing with I 0% acetonitrile in 
water. Aflatoxin Ml was eluted from the cartridge with 30% 
acetonitrile in water and then transferred to an organic solvent 
by extraction with methylene chloride. After the solvent was 
removed, the sample was redissolved in 50 pi methanol, diluted 
with 0.45 ml buffer, and finally subjected to the ELISA. The 
recovery of aflatoxin Ml added to milk and urine in the range 
10-250 pgfml was 77-110%. Aflatoxin Ml concn. as low as 10 
pgfml in urine and 15 pgjml in milk could be determined; 
sensitivity of the method increased 20 to 40X in milk by use of 
the Sep-Pak treatment. 

1093 SCHOCH, U.; LUTHY, J.; SCHLAITER, C. [Mycotoxins 
from Penicillium roqueforti and P. camemberti in cheese. II. 
Search for chemically-unidentified, biologically-active sub
stances.] Mykotoxine von P. roqueforti und P. camemberti in 
Kiise. II. Suche nach chemisch nicht identifizierten, biologisch 
aktiven Stoffen. Milchwissenschaft (1984) 39 (10) 583-584 
[De, en, 8 rcf.]lnst. flirToxikologie, ETH, ZUrich, Switzerland. 

Crude extracts of 4 strains of Penicillium camemberti were 
injected intra peritoneally into mice at high doses (5-1 0 mg). No 
toxic effects were observed. It is concluded that ingestion of 
considerable amounts of mould-ripened cheese docs not present 
a health hazard for man. 

1094 EL-BANNA, A. A.; Scorr, P. M. Fate of mycotoxins 
during processing of foodstuffs. III. Ochratoxin A during cook
ing of faba beans (Vi cia faba) and polished wheat. Journal of 
Food Protection (1984) 47 (3) 189-192 [En, 21 ref.] Food Res. 
Div., Health Protection Branch, Health & Welfare Canada, 
Ottawa, Ontario KIA OL2, Canada. 

The fate of ochratoxin A during cooking of faba beans and 
polished wheat was studied by addition of crystalline toxin 
before cooking in water at a level of 125 ngjg dry faba beans or 
raw polished wheat. Detn. were made by reversed-phase HPLC 
and the simple, sensitive, precise and economical method used 
gave a detection limit of about 0.7 ngjg. Average destruction of 
16 and 20% of ochratoxin A occured during cooking of faba 
beans by 2 methods, whereas an average of only 6% of the toxin 
added was destroyed after cooking of polished wheat. Thus the 



destruction of ochratoxin A by cooking of contaminated faba 
beans or polished wheat is not possible. 

1095 EGUIAZU, G. M.; FRANK, H. K. Demonstration of 
aflatoxins in agricultural products: a simple method suitable for 
del·eloping countries. European Journal of Applied Microbi
ology and Biotechnology (1983) 18 (2) 128-130 [En, 5 ref.] 
Facultad de Agronomia, 2000 Rosario, Argentina. 

In a study of spoilage of sunHower seeds, a method was 
developed for semiquantitative screening for aflatoxins, using a 
minicolumn combined with a fluorescence standard which is 
independent of temp., light and time. To verify the results, 
positive samples arc chromatographed 2·dimensionally in a 
thin-layer chamber against an aflatoxin standard. A method of 
semi-quantitative screening for aflatoxins was developed using a 
minicolumn in combination with a fluorescence standard which 
is independent of temp., light and time. To verify the result, 
positive samples were compared with an aflatoxin standard 
using thin-layer chromatography. 

1096 TARTER, E. J.; HANCHAY, J. P.; SCOTT, P. M. 
lmprm·ed liquid chromatographic method for determination of 
aflatoxins in peanut butter and other commodities. Journal of 
the Association of Official Analytical Chemists ( 1984) 67 (3) 
597-600 [En, 13 ref.] Health and Welfare Canada, Health 
Protection Branch, Scarborough, Ont., Canada MI P 4R7. 

A combination of the extraction and cleanup procedures of 
Pons and Franz with the liquid chromatographic derivatization 
technique of Beebe is proposed as an accurate, precise and 
sensitive method for determination ofaflatoxins 8 1, B2, G 1 and 
G2 in various foodstuffs. Mean recoveries of total aflatoxins 
added in the range 15-34 ngjg to groundnut butter were 86-94% 
in 21aboratories. The detection limit is about 0.3 ngjg for each 
aflatoxin. 

1097 HISADA, K.; TERADA, H.; YAMAMOTO, K.; TSUBOUCHI, 
H.; SAKABE, Y. Rel·erse phase liquid chromatographic deter
mination and confirmation of aflatoxin M 1 in cheese. Journal of 
the Association of Official Analytical Chemists (1984) 67 (3) 
601-606 [En, 18 ref.] Nagoya City Health Research lnst., 1-11 
Hagiyama-cho, Mizuho-ku, Nagoya 467, Japan. 

A systematic method is proposed for determination and 
confirmation of aflatoxin M I in cheese by liquid chromatogra
phy (LC). A sample of cheese is extracted with chloroform, 
cleaned up on 2 silica gel columns followed by a Sep-Pak C 18 
cartridge, and chromatographed on a 5 .urn octadccyl silica 
column with fluorometric detection. The sample extract or stan
dard is treated with n-hexane-trifluoroacetic acid (TF A) ( 4 + I) 
for 30 min at 40°C. Analysis by LC with TFA-treatment of the 
extract provides quantitative data. Multiple assays of 5 samples 
of Gouda cheese spiked with aflatoxin Ml at 0.5, 0.1 or 0.05 
ngjg showed average recoveries of 93.2, 91.6 and 92.4%, with 
coelf. of variation of 2.63, 3.97 and 4.52%, resp. Assay of 5 
naturally contaminated cheeses found 0.051-0.448 ngfg. Limit 
of estimation is about 0.01 ngfg. The identity of aflatoxin Ml is 
confirmed by treating aflatoxm Ml or the M2a derivative with 
TFA-methanol (or ethanol) (3 + 1). The TFA-methanol reac
tion products of M2a could be detected quantitatively. 

1098 TUTOUR, B. LE; TANTAOUI-El.ARAKI, A.; ABOUSSALIM, 
A. Simultaneous thin layer chromatographic determination of 
aflatoxin 8 1 and ochratoxin A in black olives. Journal of the 
Association of Official Analytical Chemists (1984) 67 (3) 611-
612 [En, 15 ref.] Inst. Agronomique ct VCtCrinaire Hassan II, 
Section de Technologic et Economic Alimentaires et de Nutri
tion Humaine, BP 6202 Rabat-Instituts, Morocco. 

The technique includes extraction of both mycotoxins with 
aqueous methanol, cleanup using lead acetate, defatting with 
hexane, partitioning in chloroform,and thin layer chromatogra
phy. Detection limits are 5-7 }Jog aflatoxin 8 1 and 20 Jtg 
ochratoxin A/kg. 

1099 BEASLEY, V. R.; SWANSON, S. P.; REYNOLDS, R. D.; 
COPPOCK, R. W.; CORLEY, R. A.; COTE, L. M.; BUCK, W. B. 
Current status of toxicokinetics and residue detection of 
trichothecene mycotoxins in swine, cattle and feedstuffs. Pro
ceedings of the United States Animal Health Association 
(1982) 86, 245-250 [En, 9 ref.] 
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1100 PODHORSKY, M.; CVAK, Z.; KEhiNEK, Z.; SOYA, Z. 
(Utilization of citronellyl seneciate in the food industry and 
animal production to stimulate microbial cultures and detoxify 
mycotoxins and pesticides in feeds for farm animals.] 
Potravim\fske a zootechnicke vyuZiti citronelylseneci8.tu jako 
prostfredku stimulace mikrobifilnich kultur a detoxikace 
mykotoxinU a pesticidU, obsaZen)rch v krmivech hospodafsk)rch 
zvifat. veda a Vjzkum v Potraviniifskim PrUmyslu ( 1984) 30, 
289-308 [Cs, en, de, ru, II ref.] Vyzkumny Ustav Mlekiirensky, 
Prague, Czechoslovakia. 

Addition of 0.4-1.2 g citronellyl seneciate daily to rations 
for dairy cows improved the flavour and aroma of milk, 
increased the growth of lactic cultures in the milk, and short
ened the production time for satisfactory cultured milk products 
and cheese. When added to diets for bull calves, heifers, pigs and 
broilers, citronellyl seneciat.c increased growth rates and 
improved nutrient utilization. At 0.1-0.5 gfkg in contaminated 
feed citroncllyl seneciate decreased the transfer of aflatoxins 
and pesticide residues to livestock carcasses and overcame the 
adverse effects of aflatoxins on reproduction, e.g. on sows. 

1101 HEESCH EN, W.; BLOTHGEN, A.; NIJHUIS, H. [Feeds as 
a source of contamination of milk with HCH and aflatoxin.] Zur 
Bedeutung von Futtermitteln filr die Kontamination von Milch 
mit Hexachlorcyclohexan und Aflatoxin. Molkereitechnik 
(I 983) 61, 46-54 [De, 4 ref.] lost. fUr Hygiene, Bundesanstalt 
fiir Milchforschung, Kicl, German Federal Republic. 

The problem of contamination of milk with HCH and 
aflatoxins from animal feeds is discussed with reference to 
experimental results shown in tables and graphs. The proportion 
of ,8-HCH passing from feeds into milk is generally 30-50% (in 
some cases reaching even I 00%) and is much higher than is the 
case with a-HCH and "(-HCH (lindane). Observance of toler
ances for HCH in milk and milk products cannot be guaranteed 
unless levels of a- and ,8-HCH in feeds are well below 0.01 
mgfkg DM. With regard to aflatoxins, the main source of con
tamination of milk is aflatoxin Bl in imported feeds. This is 
metabolized to aflatoxin Ml, levels of which in milk in the 
German Federal Republic range from 3 to well over 300 ngfkg. 
If the tolerance for aflatoxin Ml in raw milk is set at 50 ngjkg 
(as proposed in Switzerland, for example), the tolerance for 
aflatoxin BI in feeds would need to be about 10 !IS/kg. If an 
even lower tolerance of 10 ngfkg were demanded for milk prod
ucts for special purposes, e.g. for infant nutrition, the tolerance 
for feeds would have to be set as low as 1·2 11g/kg. 

1102 FAN, T. S. L.; CHU, F. S. Indirect enzyme-linked 
immunosorbent assay for detection of aflatoxin 8 1 in corn and 
peanut butter. Journal of Food Protection (1984) 47 (4) 263-
266 [En, 14 ref., 4 fig., I tab.] Food Res. inst., Univ. Wisconsin, 
Madison, Wis. 53706, USA. 

The method described involves coating aflatoxin B1 (AFB 1) 

polylysine conjugate on microtitre plates as immobilized anti
gen, followed by incubation with free toxin standard or sample 
extract and anti-aflatoxin antibody from rabbits. The amount of 
antibody bound to the solid phase was determined by subse
quent incubation with a secondary antibody conjugated with an 
enzyme (goat anti-rabbit IgG-horseradish peroxidase conju
gate) and reaction with the chromogenic substrate. Aflatoxins 
were extracted from groundnut butter and maize meal and 
dissolved in assay buffer for ELISA. Using the technique 79.5-
98.6% and 68-97% of AFB1 added in the range 5-40 11g/kg to 
the maize meal and groundnut butter were recovered, respec
tively. The specificity for AFB1 as that obtained from the direct 
ELISA, with an additional advantage that much less antibody 
was required for the assay. 

1103 TsAI, W.-Y. J.; LAMBERT, J. D.; BULLERMAN, L. B. 
Simplified method for microscale production and quantification 
of aHa toxin in broth. Journal of Food Protection (I 984) 47 (7) 
526-529 [En, 4 ref., 4 tab.] Dcp. Food Sci. Tech., Univ. 
Nebraska, Lincoln, Neb. 68583, USA. 

Aspergillus parasilicus was cultured in 15 ml vials con
taining 5 ml of yeast extract sucrose (YES) broth. Aflatoxin 
levels were determined by direct spotting of the broth on thin 
layer chromatography (TLC) plates and quantitating by spcc
trodensitometry. Equivalent levels of aflatoxins were produced 
in vials and flasks. When compared with conventional TLC 
after solvent extraction, direct spotting was rapid, economical 
and statistically equivalent. Heating broth cultures (l21 °C, 15 
s) before TLC improved the release of aflatoxin from mycelial 
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mats. Aftatoxins were unstable in YES broth during 3 months of 
frozen storage. 

1104 RENSBURG, S. J. VAN; CooK-MOZAFFARI, P.; 
SCHALKWYK, D. J. VAN; WAlT, J. J. VANDER; VINCENT, T. J.; 
PURCHASE, I. F. Hepatocellular carcinoma and dietary 
anatoxin in Mozambique and Transkei. British Journal of Can
cer ( 1985) 51 (5) 713-726 [En, 63 ref., 5 fig., 6 tab.] Natn. Res. 
lnst. Nutr. Dis., Box 70, Tygerberg 7505, South Africa. 

Estimations of the incidence of hepatocellular carcinoma 
(HCC) during 1968-74 in lnhambanc Province, Mozambique, 
were calculated. Concurrently, 2183 samples of prepared food 
were randomly collected from Inhambane as well as from 
Manhica-Magude, a region of lower HCC incidence to the 
south. A further 623 samples were taken during 1976-77 in 
Transkei, South Africa. where an even lower incidence of HCC 
has been recorded. The mean aflatoxin dietary intake values for 
the regions studied were significantly related to HCC rates. 
Evidence is presented to suggest that in Mozambique aflatoxin 
may have a late stage effect on the development of HCC, which 
is initiated by chronic hepatitis B virus infection. 

1105 DELACRUZ DE MONTOYA, L. (Aflatoxins. A menace to 
health and the economy.] Aflatoxinas. Una amenaza para Ia 
salud y Ia economia. Revista /CA (1984) 19 (I) 173-182 [Es, 
en, 59 ref., I fig., 3 tab.] ICA, Bogota, Colombia. 

Natural occurrence of aflatoxins; physical, chemical and 
biological factors governing growth of Aspergillus spp. and pro
duction of aflatoxins; aflatoxins as food contaminants; and toler
ance levels in different countries arc discussed. 

1106 MARSH, P. B.; SIMPSON, M. E. Detection of Aspergil
lusjlavus and aflatoxins in cotton and corn by ultraviolet fluores
cence. Journal of Environmental Quality (1984) 13 (I) 8-17 
[En, 75 ref., I fig., 2 maps, 2 tab.] Beltsville Agric. Res. Cent., 
USDA, Beltsville, Md. 20705, USA. 

This review summarizes information on current practical 
applications of bright greenish-yellow fluorescence in cotton and 
maize for the detection of A. jlavus and aflatoxins. 

1107 SUKROONGREt..:NG, S. Biological screening test for 
trichothecenes. Journal of the Medical Association of Thai
land (1984) 67 (8) 432-437 [En, thai. 12 ref., 2 fig., 4 tab.] Dcp. 
Clinical Microbiol., Fac. Med. Tech., Mahidol Univ., Bangkok 
10700, Thailand. 

Crude extracts of rye contaminated with Fusarium sporo
trichioides, F. semitectum or F. moniliforme [Gibberella 
fujikuroi] were tested to determine their toxic potential by 
evaluating growth inhibition of Kluyveromyces fragilis. Sam
ples from all isolates of F. sporotrichioides contained high levels 
o~ toxic substances but those of F. semitectum and G.fujikuroi 
d1d not. The results were comparable with the chemical analysis 
of the samples for T-2 and HT-2 toxin. The test detected toxin 
down to 4 p.p.m. in mouldy samples and 0.08 p.p.m. in crude 
extracts. The advantages of this procedure are discussed. 

1108 FRITZ, W. (Occurrence of selected mycotoxins in 
foods.] Untersuchungen zum Vorkommen ausgew1ihltcn 
Mykotoxine in Lebcnsmittcln. Zeilschrift fiir die Gesamte 
Hygiene und ihre Grenzgebiete ( 1983) 29 (II) 650-654 [De, en, 
ru, 75 ref.] Zcntralinstitute fUr Ernahrung der Akade6mie der 
Wissenschaften der DDR, 1505 Bergholz- Rehbriicke, German 
Democratic Republic. 

The concn ofaflatoxins 8 1, B~. 0 1,02 and M 1, ochratoxin 
A, patulin and byssochlaminic ac1d in a variety of foods was 
determined by fluorescence spectral analysis. In groundnuts 
concn of up to 1600~tg afiatoxin B1jkg were demonstrated. Of 
198 apparently uncontaminated milk samples aflatoxin 8 1 was 
detected in I and anatoxin M 1 was identified in 4 of 60 milk 
samples examined. No anatoxin M 1 was detected in 22 milk 
product samples analysed. Of 49 mouldy cereal samples 2 con
tained ochratoxin A but no ana toxins were detected. Both sam~ 
pies of raw coffee examined contained ochratoxin A. Patulin 
was detected in I 9 of I I 0 samples of fruits and fruit products, in 
particular commercial apple juice. Byssochlaminic acid was not 
identified in fruits or fruit products. The toxoicological implica
tions of mycotoxins in food stuffs and the possible ways in which 
levels in foods could be reduced arc discussed. 
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1109 LILLEHOJ, E. B.; ELLING, F. Environmental conditions 
that facilitate ochratoxin contamination of agricultural com
modities. Acta Agriculturae Scandinavica (1983) 33 (2) 113-
128 [En, 81 ref., 5 fig., 6 tab.] S. Regn. Res. Cent., ARS, 
USDA, P.O. Box 19687, New Orleans, La. 71709, USA. 

Factors involved in the ochratoxin contamination of foods 
and feeds, including moisture, temperature, aeration, substrate, 
grain-fungi interactions and the ochratoxin contamination pro
cess, are reviewed. 

1110 EL-SHAYEB, N. M.A.; MABROUK, S. S. Utilisation of 
some edible and medicinal plants to inhibit aflatoxin formation. 
Nutrition Reports International (1984) 29 (2) 273-282 [En, 29 
ref., I tab.] Lab. Natural Products, Natn. Res. Cent., Dokki, 
Cairo, Egypt. 

The inhibitory effects of powdered liquorice root (Giycyr
rhiza g/abra), lupin seeds (Lupinus termis), fenugreek 
(Trigonella foenum-graecum), Artemesia herba-alba Hower 
heads, Hibiscus subdariffa flower heads and fennel seeds 
(Nigella sativa) on the growth and aflatoxin production of a 
toxinogenic str. of Aspergillusjlavus were tested using different 
concn of these materials in rice-corn steep medium. The 6 plant 
extracts at 10% concn inhibited aflatoxin formation by 85-90% 
compared with a control. Effects of the extracts on mycelial 
growth were less pronounced. 

Ill! ABBAS, H. K.; SHIER, W. T.; MIROCHA, C. J. Sensitiv
ity of cultured human and mouse fibroblasts to trichothecenes. 
Journal of the Association of Official Analityca/ Chemists 
(1984) 67 (3) 607-610 [En, 23 ref., 3 fig., 2 tab.] Dep. Pl. Path., 
St. Paul, Minn. 55108, USA. 

Cultured human diploid fibroblasts and a cloned perma
nent line of Swiss mouse fibroblasts (3T3) have been adapted to 
a biological assay of trichothecenes and other toxic fungal 
metabolites both in purified form and as crude extracts. Cells 
are cultured with the toxins for 3-4 days, fixed, and 
staincd,providing a permanent record of results. The sensitivity 
of the assay ranges from 0.1 ngjml (20 pgjassay) for T-2 toxin 
on mouse fibroblasts to no detectable toxic1ty at 5 ,ug/ml for cis
zearalenone and verrucarol. 

1112 RUSSELL, T. E.; LEE, L. S. Effect of modular storage 
of Arizona seed cotton on levels of aflatoxins in seed. Journal of 
the American Oil Chemists' Society (1985) 62 (3) 515-517 [En, 
9 ref., 2 tab.] Dcp. Pl. Pathol., Arizona Univ., Cotton Res. 
Cent., Phoenix, Ariz. 85040, USA. 

Samples were drawn from 40 free-standing modules of 
commercially grown Arizona seed cotton and analysed for 
afiatoxin at the time of moduling and after 27 days of field 
storage. Thirty modules derived from spindle harvested cotton 
showed no significant increase in aflatoxins following modular 
storage, while all 10 modules packed with seed cotton derh•ed 
from ground harvesters yielded significantly higher levels after 
storage than were detected at the time of moduling. Even under 
ideal module making conditions significant increases in aflatox
ins can be expected in ground-gleaned seed cotton harvested in 
areas where chronic aflatoxin contamination exists. 

1113 REDDY, A. S.; REDDY, S. M. Evaluation of certain 
,·olatile compounds against Aspergillus terreus and patulin pro
duction. National Academy Science Letters. India (1984) 7 (8) 
239-241 [En, 12 ref., I tab.] Dep. Bot., Kakatiya Univ., Waran
gal-506 009, India. 

yapours of acetic acid and ethanol completely suppressed 
patuhn production by A. terreus, while aniline and methanol 
had no effect. Except for nitric acid, which was stimulatory, all 
the other compounds tested inhibited vegetative growth of A. 
terreus. 

1114 BILGRAMI, K. S.; SINGH, A.; RANJAN, K. S. Detoxifi
cation of afl.atoxins in dry fruits and spices through light and heat 
treatments. National Academy Science Letters, India (I 984) 7 
(9) 273-274 [En, 7 ref., I tab.] Post-Graduate Dep. Bot., 
Bhaglpur Univ., Bhagalpur-812 007, India. 

Oven drying and autoclaving detoxified aflatoxins by > 
65%. Detoxification was also accomplished by bulb and tube 
light treatments to the extent of 51-45% in black cumin and 
almond, respectively. Detoxification in sunlight was low (I 1-
31%). 



1115 SINHA, K. K.; SiNGH, A. Evaluation of plant barks 
against aftatoxin production and growth of Aspergillus 
parasiticus. National Academy Science Letters, India ( 1984) 7 
(10) 299-300 [En, 8 ref., I tab.] Post-Graduate Dep. Bot., 
Bhagalpur Univ., Bhagalpur-812 007, India. 

Of 10 medicinal plants tested, barks of Agathis 
loranthifo/ia, Acacia arabica and Ficus benga/ensis inhibited 
anatoxin production and growth of the fungus by> 71.29 and 
53.58%, respectively. 

1116 BATA, A.; TEREN, J.; LASZTITY, R. Production ofT-2 
toxin and related trichothecencs on different media. Acta Veter
inaria Hungarica (1984) 32 (3-4) 147-152 [En, 10 ref., 2 fig., 3 
tab.] Dep. Biochem. Food Techno!., Tech. Univ., H-1111 Buda
pest, Hungary. 

Max. T-2 toxin production by Fusarium tricinctum (253 
mgjkg) was attained on rice supplemented with 10% glucose 
and incubated at room temp. for I week, followed by low temp. 
for I week, then room temp. for a further week. After culture for 
long periods, T-2toxin was metabolized into HT-2 toxin and T-
2 tctraol. 

1117 GAUR, V. K.; SIRADHANA, B. S. Effect of ultraviolet 
and infrared rays on aflatoxin 8 1 formation by Aspcrgillusjlavus 
on Gangu-5 maize hybrid grains. Indian Journal of Mycology 
and Plant Pathology (1983, pub!. 1984) 13 (I) 72 [En,~ ref.] 
Dcp. Pl. Path., Agric. Res. Sta., Sukhadia Univ., Durgapura, 
Jaipur, India. 

Aflatoxin B1 formation was 2.318, 1.503 and 0.085 mgfg 
seed arter I, 2 and 3 h of UV treatment compared witf't 8.638 
mgfg in the control. Infrared treatment for 3 h completely 
inhibited toxin formation. 

1118 LANSDHf, I A. Liquid chromatographic analysis sys
tem for cyclopiazonic acid in peanuts. Journal of the Associa
tion of Official Analytical Chemists (1984) 67 (4) 728-731 [En, 
17 ref., 2 fig., I tab.] National Peanut Res. Lab., Dawson, Ga. 
31742, USA. 

The chromatographic system specifics a C11~ or C8 column 
loaded with 4-dodecyldiethylenctriaminc and an aqueous 
mobile phase containing 4-dodecyldiethylcnetriamine, zinc ace
tate, ammonium acetate, 2-propanol and acetonitrile. The limit 
of detection (280 nm UV) was approx. 4 ng and detector 
response was linear to at least I J,.tg pure cyclopiazonic acid. The 
recovery of cyclopiazonic acid from groundnuts spiked at 68.9, 
210 and 955~tgfkg was 85.9%, 72.9% and 81.4%, respectively. 

1119 GRABARKIEWICZ-SZCZ~SNA, J.; GOLit'lSKI, P.; 
CUEtKOWSKI, J.; SZEBIOTKO, K. Mycotoxins in cereal grain. 
Part XI. Simple multidetection procedure for determination of 
II mycotoxins in cereals. Nahrrmg (1985) 29 (3) 229-240 [En, 
de, ru, 27 ref., 2 fig., 4 tab.] Dep. Chem., Agric. Acad., Poznan, 
Poland. 

A method for the simultaneous detection of ana toxins (8 1, 

B2, G1, 0 2), ochratoxin A, zearalenone, sterigmatocystin, 
citrinin, pcnicillic acid, T-2 toxin and rubratoxin B is reported. 
The elaborated method was tested for all cited mycotoxins 
extracted from 5 cereal species (rye, barley, wheat, oats and 
maize) spiked with rnycotoxins standards. Different chro
matoplatcs, developing solvents and spraying reagents were 
tested. New tests and modification of known confirmatory tests, 
recovery and detection limits are reported. 

1120 CHELKOWSKI, J.; VISCONTI, A.; MARIKA, M. Produc
tion of trichothecenes and zearalenone by Fm·arium species iso
lated from wheat. Nahrung (1984) 28 (5) 493-496 [En, de, ru, 9 
ref .. I lab.] Dep. Plant Pathol .. Agric. Univ., Warsaw, Poland. 

Fusarium isolates from wheat were tested for ability to 
produce trichothccenes and zcaralenone. Four isolates of F. 
cu/morum out of 13 produced dcoxynivalcnol (DON) and 3-
acctoxydeoxynivalcnol, one produced diacetoxyscirpcnol and 12 
zearalcnone. A particularly high yield of zearalenone was 
observed in cultures of 7 pathogenic isolates. Higher temp. 
(20°C) during the first week of incubation increased the yield of 
zearalenone. About 50% of zearalenone was produced by sur
face mycelium. 

235 

1121 VYAZOVKINA, I. V.; LEVCHENKO, P. 1.; TARACHENKOV, 
A. N. [Extrusion of grain feed in the prevention of mycotox-
icosis in mink.] Krolikovodstvo i Zverovodstvo (1984) No.6, 40-
41 [Ru, 2 tab.] Ukrainian Section, All-Union Res. Inst. Game 
Animals, USSR. 

Toxinogenic strs. of Aspergillus fumigatus formed 34% of 
toxin-forming fungal isolates from 285 samples of different 
feedstuffs. A toxinogenic str. of A. fumigatus was grown on 
sterile grain and the grain subjected to a short heat treatment at 
150°C and 6 MPa in a press extruder. The toxicity of the 
substrate was considerably reduced. Mink fed on this treated 
grain were healthy and did not differ from the control animals 
that were given normal grain. 

1122 PICHOVA, D.; PICHA, J.; VERES, K. [Aflatoxin 8 1 resi
dues in biological material.] Rezidua aftato].:inu 8 1 v biologickem 
materidlu. Biologizace a Chemizace ZivoCiSne Vfroby -
Veterinaria ( 1985) 21 (2) 165-171 [Cs, en, ru, de, fr, es, 23 ref., 
2 fig., 6 tab.] 

Radioimmunoassay was used to demonstrate the amounts 
of aflatoxin 8 1 in animal tissues and milk, following administra
tion in feed. 

1123 RcPRICH, J.; PtSKAt, A. [The effects of the chemical 
Kurasan (ethoxyquip) on the toxinogenic characteristics of 
Aspergillusjlavus.] UCinek pfipravku Kurasan (ethoxyquin) na 
toxinogenni vlastnosti plisne Aspergillus flavus. Veteriniirn[ 
Medicina (I 985) 30 (4) 239-246 [Cs, en, ru, de, 14 ref., 5 fig., I 
tab.] Univ. Vet. Med., Brno, Czechoslovakia. 

Application of Kurasan (78% ethoxyquin) at 25 mgfkg to 
A.jlavus cultured on cereals reduced aflatoxin G1 formation by 
90%. Total production of aflatoxins decreased by 50-60% after 
addition of 100-200 mgfkg Kurasan. 

1124 BRUMLEY, W. C.; TRUCKSESS, M. W.; ADLER, S. H.; 
COHEN, C. K.; WHITE, K. D.; SPHON, J. A. Negative ion 
chemical ionization mass spectrometry of deoxynivalenol (DON}: 
application to identification of DON in grains and snack foods 
after quantitationjisolation by thin-layer chromatography. 
Journal of Agricultural and Food Chemistry (1985) 33 (3) 
326-330 [En, 30 ref., 4 fig., I tab.] Div. Chem. Techno!., FDA, 
Washington, DC 20204, USA. 

The negative ion (NI) mass spectrum of DON under 
resonance electron capture conditions is discussed. TheN I tech
nique was applied to the identification of DON in extracts of 
grains and snack foods by using on-column injection capillary 
gas chromatography. The sample extract was obtained by 
extraction with acetonitril-water and was subjected to thin
layer chromatography (TLC) as a quantitative screening or 
isolation step. DON levels in wheat, maize, maize meal, Hour 
and snack foods as determined by TLC are reported. 

1125 BATTAGLIA, R.; BUXTORF, U. P.; ETOURNAUD, A.; GUG
GISBERG, A.; LEUENBERGER, U.; LOTHY, J.; STEINER, W.; 
STUTZ, W .; TRIPET, F.; \Vvss, C. (Determination of aflatoxins 
B1, B2, G1 and G2.] 8estirnmung der Aflatoxine 8 1, 8 2, G 1 und 
G2• Mitteilungen aus dem Gebiete der Lebensmittelunter
suchung und Hygiene ( 1982)73 (3) 362-367 [De, en, fr, 3 ref., I 
fig., 2 tab.] Kantonales Laboratorium Zurich, Postfach, CH-
8030 Ztiricht Switzerland. 

A technique is described for the determination of aflatoxins 
8 1, B2, G1 and G2 in naturally contaminated food samples. 
Aflatoxin B1 was determined at 5.7 p.p.b. in maize (coefficient of 
variation 21.9% between laboratories) and at 1.7 p.p.b. in 
groundnut butter (coefficient of variation 25%). the values of 
aflatoxins 82, G1 and G2 were< I p.p.b. and were not quanti
fied. This technique has been accepted as the official method of 
aflatoxin determmation in Switzerland. 

1126 BLAAS, W.; KELLERT, M.; STEINMEYER, S.; TIEBACH, 
R.; WEBER, R. (Estimation of deoxynivalenol and nivalenol in 
cereals in the lower J.tg/kg range.] Untersuchung von Cerealien 
auf Deoxynivalenol und NivalCnol im unteren p.g/kg-Bereich. 
Zeitschrift Jiir Lebensmittel-Untersuchung und -Forschung 
(1984) 179 (2) 104-108 [De, en, 17 ref.] Inst. Lebensmit
telchemie, Johann-Wolfgang-Goethe-Univ., Robert-Mayer
Str. 7-9,6000 Frankfurt am Main I, German Federal Republic. 

A liquid chromatographic clean-up step is followed by sily
lation of the extract and the trimethylsilylether determined by 
gas chromatography-mass spectrometry. Deoxynivalenol and 



236 

nivalcnol in concn of I 0 Jlg/kg can be detected easily by this 
method. 

1127 IRFAN, M.: MAQBOOL, A.; ASHFAQUE, M. Importance 
of moulds, fungi and rnycotoxins in foods and feeds. Pakistan 
Veterinary Journal ( 1984) 4 ( 4) 187-192 [En, 31 ref.] f-aculty 
of Veterinary Science, University of Agriculture, Faisalabad, 
Pakistan. 

A short review is given of some moulds, fungi and mycotox
ins and related diseases in man and livestock. 

ll28 SMITH, R. D.: UDSETH, H. R.: WRIGHT, B. W. Rapid 
and high resolution capillary supercritical fluid chrornntography 
(SFC) and SFC/MS of trichothecene mycotoxins. Journal of 
Chromatographic Science ( 1985) 23 (5) 192-199 [En, 29 ref.] 

ANIMAL FEEDS 

ll29 ANDREWS, R. 1.: TIIOMPSON, B. K.; TRENHOLM, H. L. 
A national survey of mycotoxins in Canada. Journal of the 
American Oil Chemists' Society (1981) 58 (12) 989A-991A 
[En, 28 ref.] 

A survey of research institutions across Canada revealed 
that the mycotoxins zcaralenone, ochratoxin A, trichothecenes 
and aHa toxins have been detected in suspected animal feed sam
ples. These mycotoxins have produced mycotoxicoses in poultry, 
pigs and cattle. Central and eastern Canada. which seem to be 
the major focus of mycotoxin occurrence, will be the object of 
further field level examination to discover patterns of occur
rence and economic impact. 

1130 SCHULZ, G.; HAJESCH, B. !fluorescence serological 
detection of salmonellae in feed yeast.] Experimentelle Unter
suchungen zum fluoreszenzserologischen Nachweis von 
Salmonellen in Futterhefe. Archiv filr Experimentel/e Veter
inormedizin (1984) 38 (4) 565-571 [De, en, ru, 5 ref.] 

1131 JUVEN, B. J.; COX, N. A.; BAILEY, J. S.; THOMSON, J. E.; 
CIIARL.ES, 0. W.: SCHUTZE, J. V. Recovery of Salmonella 
from artificially contaminated poultry feeds in non-selecth·e and 
selective broth media. Journal of Food Protection ( 1984) 47 ( 4) 
299-302 [En, 22 ref.] Extens. Poultry Sci. Dep., Univ., Athens, 
Georgia 30602, USA. 

S. heidelberg and S. molllevideo, artifically inoculated and 
stored for 7 weeks in dry feed, ( 1.5-2.2 cells salmonellae/g 
feed), were recovered from significantly more samples after pre
enrichment with M-9 or buffered peptone than with the other 
procedures (lactose broth with and without Tergitol, and direct 
enrichment in selenite cystine or modified tetrathionate broths). 

1132 0HFF, R.; WEISSBACH, F. (Investigations on the detec
tion of Stachybotrys atra and its occurrence on feedstuffs in the 
German Democratic Republic.] Untersuchungen Uber Stachybo
trys-atra-Nachweis und Vorkommen auf Futtermitteln in der 
DDR. Monatscheftefilr Veterinormedizin (1984) 39 (18) 628-
631 [De, ru, en, 17 ref., 5 fig.] Justus-von-Liebig Strasse, 2500 
Restock, German Democratic Republic. 

Characteristics of the fungus, symptoms of poisoning 
caused by it and the filter paper test for identification of the 
fungus in feedstuffs are described. Of 61 feedstuff samples 
tested II (18%) were positive. 

1133 PATIL, S. P.; SHINDE, P. A. A study on fungi associ
ated with feed and their mycotoxin producing ability. Journal of 
Maharashtra Agricultural Universities (1985) 10 (I) 100-101 
[En, 9 ref.] Mahatma Phule Agric. Univ., Rahuri-413 722, 
India. 

Aspergillus spp. were the predominant isolates from 35 
feed samples, although Penicillium, Rhizopus, Alternaria and 
Fusarium spp. were also isolated. Only samples contaminated 
by Aspergillus jfavus contained aHatoxins. 

1134 P6zvARI, M. [Bacteriological and mycological exami
nation of feedstuffs.] Bakteriologisch-mykologische Untcr
suchung von Futtermitteln. Deutsche Tieriirzt/iche 
Wochenschrift (1985) 92 (6) 207-211 [De, 16 ref., 6 tab.] 
Tiergesundhcitsamt der Landwirtschaftskammcr, Hanover, 
German Federal Republic. 
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1135 HAAS, L.; KAADEN. 0.-R. [Contaminating firuses in 
feedstufl's.J Kontaminiercnde Vireo in futtermitteln. Deutsche 
Tieriirztliche Wochenschrift (1985) 92 (6) 212-215 [De, en, 19 
ref., 2 fig., 7 tab.] lost. Virol. der Tieriirztlichen Hochschule, 
Hannover, D-3000 Hannover 71, German Federal Republic. 

A survey is given of the occurrence and importance of 
animal viruses in feeds. Feeds of animal origin represent a 
greater potential health hazard than those of plant origin. 
Processing feeds by treating (> 70°C) is effective in inactivat
ing pathogenic viruses, provided that there is no subsequent 
secondary contamination. 

1136 PRINCEWILL, T. J. T.; AGBA, M. 1.; JEMITOLA, S. 0. 
Animal feeds as likely vehicles of clostridial infections in lh·e
stock. Microbios (1985) 42 (169-170) 155-162 [En, 15 ref., I 
fig., 3 tab.] Nato. Vet. Res. lost., Vom, Via Jos, Nigeria. 

A total of 16 samples yielded 31 Clostridium isolates of II 
spp. C. perfringens was the most frequent isolate (35.5%), fol
lowed by C. bifermefllans (22.6%). 

1137 GEDEK, B. [Toxins, partit:ularly mycotoxins, in feed
stuffs.] Toxine, insbesondere Mykotoxine. in Futtermittcln. 
Deutsche Tieriirzt/iche Wochenschrift (1985) 92 (6) 215-218 
[De, en, 33 ref., I tab.] 

Mycotoxins, their effects on animals, toxins of field fungi 
and storage fungi,dangcr to humans as a result of residue for
mation in animal products and methods for reducing risk are 
discussed. 

1138 Biodeterioration. In Rothamsted Experimental Station 
Report for 1984. Harpcnden, Hcrts., UK (1985) 134 [En, See 
RPP 63, 5353] 

Fusarium poae and F. tricinctum were the predominant F. 
spp. isolated from wheat ears during ripening. F. poae was 
present in small numbers from anthesis and F. tricinctum was 
first isolated 4 wk later. Both spp. increased rapidly following 
rain in early Aug. F. culmorum and F. avenaceum [Gibberella 
avenacea] were less frequent than in previous years. The respi
ration inhibitor, AG 58, applied to cut grass was the most effec
tive chemical tested in preventing moulding and much better 
than formic acid, commonly used as a desiccant for silage. 

ll39 EFSTATIIIOU, L.; PAPADOPOULOS, E.; ECONOMIDOU, E. 
[Aflatoxin and fungal contents of some Greek feedstuffs.] Bulle
tin of the Hellenic Veterinary Medical Society (1984) 35 (4) 
235-239 [Or, en, 3 ref.] Veterinary lost. Physiopathology, 
Animal Reproduction and Nutrition, Aghia Paraskevi Attiki, 
Greece. 

A total of 246 samples of animal feedstuffs were analysed 
for aflatoxin concentration and fungal contents. Results are 
tabulated. 

See also absts. /099-/101, 1121, 1127, 1207, /240, /337, 
1341 

GRAIN AND PULSES 

See also absts. 11/9, 1/26, /361, /367, 1369 

1140 AHMED, M. K. (COMPILER) Synopsis of research in 
food grain storage. Karachi, Pakistan; Department of Plant 
Protection (1983) iii + 68 pp. [En, 245 X 190 mm, Technical 
Bulletin I] Department of Plant Protection. Karachi, Pakistan. 

This bibliography on food grain storage from Pakistan 
includes sections on pest biology, losses and pest control. 

1141 JIN, L. Z.; PAN, X. F. [A new measure on the control of 
grain storage insects by marsh gns.J Insect Knowledge 
(Kunchong Zhishi) (1983) 20 (3) 118-119 [Ch] Institute of 
Agricultural Sciences, Taizhou Prefecture. Zhejiang, China. 

Airtight containers were used in tests in China on the effec
tiveness of methane gas (obtained from fermenting farm dung) 
for the control of insects infesting stored grain. All examples of 
Sitophi/us zeamais Motsch. andSitotroga cerealel/a (01.) were 
killed in 4-7 days when the gas contained 40% carbon dioxide 
and less than 1% oxygen. Mortality reached 100% for Cal
/osobruchus chinensis (L.) and 87-100% for Bruchus 
rufimanus Bah. When 270 litrcs methane gas containing 38.7% 
carbon dioxide and 21.6% oxygen were guided through a large 



airtight winepot containing insects and infested grains (before 
the gas was used as fuel), all examples of Sitophilus and Sito
troga in the pot were dead within 5 days. In a further test, 69.9% 
of the pupae and adults of B. rufimanus died within faba beans 
(Vi cia faba) and other adults failed to emerge. There were no 
adverse effects on germination. 

1142 STOREY, C. L.; SAUER, D. B.; WALKER, D. Present use 
of pest management practices in wheat, corn, and oats stored on 
the farm. Journal of Economic Entomology (1984) 77 (3) 784-
788 [En, 7 ref.] US Grain Marketing Research Laboratory, 
ARS, USDA, Manhattan, Kansas 66502, USA. 

A study was carried out in conjunction with a national 
survey of >8000 farm bins across 27 states of the USA to 
determine the incidence of insect infestation of wheat, maize 
and oats grain stored for 1-4 years on the farm. Preventive and 
remedial actions reported by producers to maintain quality dur
ing storage was minimal. The most frequent action taken when 
the grain was put in bins was malathion treatment for wheat, 
aeration for maize and fumigation for oats. During storage, 
<10% of the grain was fumigated, and high numbers of dead 
adult insects observed in fumigated grain indicated that damag
ing populations were already present when the decision to fumi
gate was made. Liquid mixtures were the principal fumigant 
type used for mai7.e and oats~ phosphine-producing fumigants 
were predominant for wheat. Malathion was found on only 
14.6% of the wheat, 8.2% of the maize and 4.2% of the oats. 
When malathion was present, the incidence, number of different 
species and density of most species were generally less than in 
untreated grain. The effectiveness of malathion decreased sig
nificantly at grain moisture levels of > 12%. The commonest 
species found in malathion-treated grain were Plodia 
interpunctel/a, Cryptolestes spp., Tribolium spp., Rhyzopertha 
dominica and Oryzaephilus surinamensis. Nearly two-thirds of 
the insects found in malathion-treated grain occurred in grain 
containing residues of 2 p.p.m. or less. 

1143 RUPPEl., R. F. Addendum to the im·entory of stored 
grain insects in Michigan. Great Lakes Elltomologist ( 1983) 16 
(4) 182 [En, 2 ref.] Department of Entomology, Michigan State 
University, East Lansing, Ml 48824, USA. 

Additional species of stored grain insects have been found 
in Michigan since the inventory of such pests was published by 
the author in I 977. The additional species were found primarily 
by examining insects in county elevators and infested grain 
submitted for identification. The species arc Cynaeus angustus, 
Tenebrio obscurus, Dermestes lardarius, Ptinus clavipes, 
Murmidius sp. and Nemapogon granellus~ the first 3 species 
were found in elevator trash, the 4th and 5th species in infested 
small grains and the last species in stored soyabeans and eleva
tor trash. 

1144 NAEUBANJJ, M.; SEIB, P. A.; BURROUGHS, R.; SEITZ, L. 
M .; CHUNG, D. S. Determination of ergosterol using thin
layer chromatography and ultraviolet spectroscopy. Cereal 
Chemistry (1984) 61 (5) 385-388 [En, 4 ref., 4 fig., I tab.] Dep. 
Grain Sci. & Ind., Kansas State Univ., Manhattan, Kans. 
66506, USA. 

Ergosterol is a sensitive measure of fungal invasion in 
grain. It was quantitatively determined by a thin-layer chroma
tography-ultraviolet spectroscopy method. Repeatability was 
good and ergosterol values were in close agreement with deter
mination by high-performance liquid chromatography 
(H PLC). Sensitivity was I p,g/g. Although not as sensitive as 
HPLC, the technique should be useful in grain deterioration 
studies when HPLC is not available. 

Barley, Oats, Rye 

1145 WHITE, N. D. G.; ABRAMSON, D. Uptake of mala
thion from galvanized-steel surfaces by stored barley. Journal of 
Economic Entomology (1984) 77 (2) 289-293 [En, 14 ref.] 
Research Station, Agriculture Canada, Winnipeg, Manitoba, 
R3T 2M9, Canada. 

Laboratory studies were carried out in western Canada to 
measure by bioassay with adults of Cryptolestes ferrugineus 
(Stcph.) and chemical assay the quantity of malathion in stored 
barley grain at various distances from treated galvanized-steel 
surfaces during 8 months at a constant temperature of 22°C or 
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at ambient storage conditions (November-July) and to deter
mine whether the highly toxic metabolite malaoxon was present 
in the grain. The results showed that malathion movement into 
the grain was slight and would result in insect control at no more 
than 2 em from surfaces treated at the recommended rate (0.5 g 
a.i.fm2). Malaoxon was not detected in any samples taken. 

1146 MADSEN, A.; HALO, B.; MORTENSEN, H. P. Feeding 
experiments with ochratoxin A contaminated barley for bacon 
pigs. 3. Detoxification by ammoniation heating + NaOH, or 
autoclaving. Acta Agriculturae Scandinavica (1983) 33 (2) 
171-175 [En, 7 ref., 3 tab.] Dcp. Experiments with Pigs & 
Horses, Natn. Inst. Anim. Sci., 1958 Copenhagen V, Denmark. 

Ochratoxin A-contaminated barley was treated with one of 
the following processes: (a) 5% NH 3 for 96 h at 70"C; (b) 
heating at 490°C for a few minutes, grain temp. approx. 105°C, 
0.5% NaOH added; (c) autoclaving at 132"C for 0.5 h. Treated 
or untreated, contaminated barley was fed to pigs. Contami
nated barley reduced the appetite,daily gain and feed efficiency 
and increased water consumption of pigs. High residues of 
ochratoxin A were found in kidney, liver, lean meat and fat. 
Only a slight improvement in effects of contaminated barley was 
seen after detoxification. 

See also abst. 1107 

Maize 

See also absts. 1086, 1102, 1117. 1357 

1147 GOLOB, P.; MUWALO, E. Pirimiphos-methyl as a pro
tectant of stored maize cobs in Malawi. International Pest 
Control ( 1984) 26 (4) 94-96 [En, 12 ref., I fig.] Tropical Devel
opment and Research Institute, Slough, United Kingdom. 

In Malawi, maize is stored on the cob with the husk leaves 
intact in cylindrical woven bamboo baskets. Until recently, 
lindane dust was recommended to protect the cobs from damage 
by Sitophilus spp. and Sitotroga cerealella (01.) but the use of 
this insecticide is now prohibited for this purpose. Studies were 
carried out there in 1978-80 to evaluate pirimiphos-methyl as 
an alternative; the exterior of some of the cylindrical stores was 
plastered with mud to prevent moisture uptake during the rainy 
season. The best results were obtained with a 2% dust applied as 
the cobs were being placed in the cylindrical store at a rate to 
give 18 p.p.m. pirimiphos-mcthyl on the total cob weight (that 
is, 23 p.p.m. on the shelled-out grain weight). When the stores 
were subsequently plastered with mud to minimise moisture 
uptake during the rainy season, this treatment resulted in less 
than 6% loss of grain weight over the I 0 months of the experi
ment, as compared wth 19-28% for no treatment. 

1148 ZEITLER, J. L.; GILLENWATER, H. B.; REDLINGER, L. 
M.; LEESCH, J.G.; DAVIS, R.; MCDONALD, L. L.; ZEHNER, J. M. 
Efficacy of perforated tubing in assisting phosphine distribution 
for in-transit fumigation of export corn. Journal of Economic 
Entomology (1984) 77 (3) 675-679 [En, 8 ref., 2 fig.] Stored
Product Insects Research and Development Laboratory, ARS, 
Savannah, Georgia 31403, USA. 

Maize grain aboard a tanker vessel was fumigated in 
transit from Westwego, Louisiana, to Mombasa, Kenya, with 
aluminium phosphide tablets and pellets at a rate of 1.06 g 
a.i.fm3 and with Detia Gas EX-B Bag Blankets at 1.04 g 
a.i.fm3• Different lengths and configurations of perforated poly
ethylene drainage tubing containing one-third of the dosage and 
positioned in some of the tanks effected rapid distribution of the 
phosphine gas throughout the grain mass. Phosphine concentra
tions achieved within the grain showed that the fumigations in 
tubing-rigged tanks were far superior to those in either a deep
probed (5 m) or a surface-treated tank not equipped with tub
mg. Survivors of caged insects and those insects found by incu
bation of grain samples taken after fumigation showed that the 
fumigation in the surface-treated tank was not as effective as 
any of the other treatments. The main species involved were 
Sitophi/us zeamais, Rhyzopertha dominica and Tribolium con
fusum. Phosphine residues on the grain samples taken at off
loading were well below the established tolerance limit of 0.1 
p.p.m., regardless of the application method used. 
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1149 GoLOB, P. Improvements in maize storage for the 
smallholder farmer. Tropical Stored Products Information 
(1984) No. 50, 14-19 [En, II reF.] TDRI Storage Department, 
Slough, Berks, United Kingdom. 

On the basis of studies carried out in Malawi, some of the 
ways in which farmers can reduce maize losses arc examined by 
tackling the problems faced when storing maize. The main 
cause of losses in quality and quantity of stored maize is damage 
by insects, rodents and fungi. The topics dealt with are improve
ment of the storage qualities of the produce, improvement of the 
storage structure and use of grain protcctants. The principles 
discussed relate to many tropical countries which have similar 
climates and traditional storage systems. 

1150 FERNANDEZ, A.; STROSHINE, R.; TUITE, J. Mold 
growth and carbon dioxide production during storage of high
moisture corn. Cereal Chemistry (1985) 62 (2) 137-143 [En, 27 
ref., 5 fig., 4 tab.] Dep. de Procesos Quimicos, Univ. del Valle, 
Cali, Colombia. 

Freshly harvested and preserved samples of combine-har
vested maize approx. 22 and 19% m.c. (moisture content, wet 
basis), were stored in the laboratory at 26°C. Carbon dioxide 
(C02) production, fungal propagulcs, kernel infection, visible 
moulds and kernel germination were measured. C02 production 
of freshly harvested maize at 22% m.c. was within 2% of that 
predicted from Saul and Steele's equations, and values for fresh 
maize at 19% m.c. varied from predicted values by 5-30%. Other 
indices correlated with C02 production included number of 
Aspergillus and Penicillium spp. propagules (r = 0.92), percent 
kernels infected with A. and P. spp. (r = 0.85), and germination 
decrease (r = 0.84). A. and P. were the prevalent storage 
moulds. 

1151 NELSON, T. S.; KIRBY, L. K.; BEASLEY, J. N.; JOHNSON, 
Z. B.; CIEGLER. A. The effect of drying method on citrinin 
activity in corn. Poultry Science (1985) 64 (3) 464-468 [En, 8 
ref., 4 tab.] Dep. Anim. Sci., Univ. Arkansas, Fayetteville, Ark. 
72701, USA. 

Sterilized whole maize was inoculated with a citrinin-pro· 
clueing Penicillium sp. and incubated at room temp. for 8 weeks. 
The maize was then blended and divided in 2 parts, which were 
dried either in air at room temp. (ADC) or in a forced draft oven 
at 6Q•C for 24 h (ODC). The ground maize was fed to broiler 
chicks prior to and after 3, 6, 9 and 12 months storage at 4°C. 
Noninoculated, inoculated maize, and blends of the 2, were fed 
to chicks for 5 has the only feed. The citrinin contents at 3. 6, 9 
and 12 months were 824, 599, 667 and 590 p.p.m. for the ADC 
and 928,541, 781 and 490 p.p.m. for ODC. Water consumption 
and excretion of chicks increased as the amount of citrinin 
intake increased. Neither drying method nor length of storage 
affected the citrinin activity in the maize. The citrinin in ODC 
was neither bound nor converted to a derivative that was 
unextractable. 

1152 KELLERMAN, T. S.; NEWSHOLME, S. J.; COETZER, J. A. 
W.; WESTHUIZEN,G. C. A. VANDER. A tremorgenic mycotox
icosis of cattle caused by maize sprouts infested with Aspergillus 
clavatus. Onderstepoort Journal of Veterinary Research 
(1984) 51 (4) 271-274 [En, 9 ref.] Vet. Res. Inst., Onderste
poort 0 II 0, South Africa. 

An outbreak of disease affecting a herd of 16 dairy cattle 
which were fed mouldy, sprouted maize is described. Eight of 
the cattle were affected, 5 of which died. The clinical signs 
included muscular tremors, hypersensitivity, ataxia, apafexia 
and salivation. A. c/avatus was the only fungus isolated from the 
sprouts. Clinical signs that were indistinguishable from those in 
the field outbreak were reproduced by dosing the mouldy maize 
sprouts to a steer and a sheep. and by dosing another sheep with 
maize inoculated with a pure culture of A. clavatus isolated 
from the mouldy maize on the farm. Light microscopical exami
nation revealed neuronal degeneration and necrosis in the mid· 
brain, medulla oblongata and spinal cord of all 3 of these 
animals. The disease is clinically and pathologically indistin
guishable from the disease caused by the ingestion of sorghum 
beer residue, and in certain respects it is similar to poisoning 
caused by the ingestion of wheat sprouts and malt sprouts 
infected with A. clavatus. 
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Rice 

1153 RAO, J.; PRAKASH, A. Occurrence of grain mite Tar
sonemus sp. in stored rice. International Rice Research News
letter (1984) 9 (2) 17-18 [En] Entomology Division, Central 
Rice Research Institute, Cuttack 753 006, India. 

A species of Tarsonemus was found in stored rice in Cut· 
tack, India. After storage for 1 month in gunny bags, popula
tions ranging from 0 to 19.56 mites/grain according to the 
variety were detected. Ratna was the variety most heavily 
infested; Kalinga I and CR I 009 were not infested. The nema
tode Aphelenchoides besseyi and several species of fungi includ
ing Alternaria padwickii and Gibberella fujikuroi (Fusarium 
moniliforme) were found in mite-infested grain. Mites multi
plied rapidly when provided with these 2 fungi and Curvularia 
sp., but did not reproduce when Aspergillusjlavus, A. niger and 
Penicillium spp. were provided. The germination of mite
infested grains was not adversely affected, but seedlings with a 
large mite population did not survive for more than 20 days after 
germination. 

1154 PRAKASH, A.; KALRA W, L. P. Compatibilities between 
certain pesticides used for control of insect pests and seed borne 
fungi in stored paddy. Pesticides (1983) 17 (ll) 21-22 [En, 5 
ref.] Central Rice Research Institute, Cuttack 753 006, Orissa, 
India. 

In investigations in Cuttack, India. of the possibility of 
saving time, labour and money by applying insecticides and 
fungicides together for the protection of stored rice against 
Sitotroga urea/ella (01.), storage fungi such as Aspergillus 
and Penicillium spp. and seed-borne fungi such as Cochliobolus 
myabeanus, Trichochonis padwickii [Alternaria padwickii] 
and Fusarium spp., only 4 of the 16 combinations tested (mala
thion with Ceresan and pyrethrins dust, malathion or etrimfos 
with carbendazim (Bavistin)) were compatible, controlled both 
insect and fungi and improved seed viability. 

1155 ACEVEDO, R.; A VILEs, R. [Ability of Corcyra 
cephalonica (Lepidoptera: Galleriinae) to infest stored rice.] 
Capacidad de Corcyra cepha/onica (Lepidoptera: Galeriinae) 
para infestar e) arroz almacenado. Ciencias de Ia Agricultura 
(1982, reed. 1984) No. 13, 27-31 [Es, en, II ref., I fig.]lnstituto 
de Investigaciones Fundamentales en Agricultura Tropical 
'Alejandro de Humboldt', Academia de Ciencias de Cuba, 
Havana, Cuba. 

Studies were carried out in Cuba on the ability of Corcyra 
cephalonica to attack different types of rice grains; whole grains 
(with or without the husk), half grains (without husk), quarter 
grains (without husk), grain fragments and rice dust were 
tested. A pair of adults was caged for 6 days with petri dishes 
containing the different types of grains, and larvae were sieved 
from the grains after a further 10 days. Polished (de-husked) 
grains contained more larvae than unpolished ones, and the 
numbers of living larvae developing in the other grains were 
negatively correlated with the size of the grain fragments. Con
siderably smaller numbers of larve were recovered from grains 
that had been presented to the ovipositing females in petri dishes 
covered with sacking than in grains exposed in uncovered petri 
dishes; the experimental design was intended to simulate conidi
tions under which the rice was stored in saks or in bulk. 

1156 PANDE, Y. D.; BIMAL SINGH, N. Relative host-prefer
ence of Sitotroga cerealella Olivier (Lepidoptera : Geleehiidae) 
for rice Yarieties during storage in Manipur. Indian Journal of 
Agricultural Sciences (1983) 53 (9) 866-867 [En, 5 ref.] Life 
Sci. Div., Jawaharlal Nehru Univ., Centre of Post-Graduate 
Studies, lmphal, Manipur 795 003, India. 

Data on egg laying and hatching, first-instar penetration, 
adult emergence and life-cycle duration were recorded for grain 
of six varieties. China 1039 and Phouranmubi were the least 
preferred. 

1157 SAHAY, M. N.; GANGOPADHYAY, S. Effect of wet 
harvesting on biodeterioration of rice. Cereal Chemistry ( 1985) 
62 (2) 80-83 [En, 9 ref., 2 tab.] Cent. Rice Res. lnst., Cuttack-
753 006, India. 

After high moisture harvesting, max. deterioration of the 
rice occurred when the crop was piled into a stack. Under identi· 
cal processing conditions Patna rice tended to perform better 
than Annapurna rice in milling, head rice yield,and resistance to 
infection by fungi. Delay in drying a wet-season crop resulted in 



mould formation, increase in temperature and even germina
tion. Immediate oven or sun drying seems to be the best way to 
prevent biodeterioration of the rice crop. 

See also absts. II /6, /364 

Sorghum, Millet 

1158 UTIKAR, P. G.; SHINDE, P. A. Dominance of grain 
molds on different genotypes of sorghum and assessment of yield 
losses. Journal of Maharashtra Agricultural Universities 
(1985) 10 (I) 40-42 [En, 9 ref., 2 tab.] Mahatma Phule Agric. 
Univ., Rahuri-413 722 India. 

Tests on field collected mouldy earheads of 23 sorghum 
genotypes revealed 14 fungi among which Alternaria alternata, 
Aspergillus jlavus, Fusarium sp. and Curvularia sp. 
predominated (23.2, 21.51, 19.62 and 12.73%, respectively). 
The relative frequency varied with genotype. The av. yield loss 
in bulk samples due to grain moulds was 6.1% (range 1.88-
11.98). Max. mean loss was 13.16% (4.39-28.5). The range of 
mean Joss varied in different groups of genotypes. The range of 
loss in hybrids was 4.03-12.12%, in parents 10.97-18.45%, in 
varieties 8.24-19.75% and in IS-lines 3.33-6.9%. 

Wheat, Buckwheat 

1159 SINCLAIR, E. R.; ALDER, J. Migration of stored·grain 
insect pests from a small wheat bulk. Australian Journal of 
Experimental Agriculture and Animal Husbandry (1984) 24 
( 125) 260-266 [En, 13 ref., 2 fig.] Entomology Branch, Depart
ment of Primary Industries, lndooroopilly, Queensland 4068, 
Australia. 

One hundred unsexed adults of each of 6 species of Coleop
tera (Sitophi/us oryzae (L.), Rhyzopertha dominica (F.), 
Tribolium castaneum (Hbst.), Crypto/estes pusil/us (Schunh.), 
C. ferrugineus (Steph.) and C. pusil/oides (Steel & Howe)) 
were added to 27.3 kg of clean wheat in a metal shed in Austra
lia. Measurements of population size and emigration from this 
wheat bulk were made at intervals for 15 months. The highest 
populations recorded for individual species varied from 9060 to 
138 850, and the total emigrant numbers for them varied from 
9352 to 774 682. Such high numbers of emigrants in relation to 
relatively low source populations emphasize the importance of 
small amounts of infested grain as sources of infestation of large 
grain bulks. The proportions of females in the populations 
changed significantly from 0.5 as populations developed. Emi
gration was influenced most commonly by temperature, insect 
numbers and wheat age, but these factors did not operate uni
formly on all species. Negligible numbers of emigrants returned 
to the food source. Low numbers caught in food traps away from 
the source were consistent with these not being attractive, but 
traps near the shed walls caught greater numbers than expected. 

1160 GHALY, T. F. Aeration trial of farm-stored wheat for 
the control of insect infestation and quality loss. Journal of 
StoredProductsResearch(l984)20(3) 125-131 [En, 14ref.,3 
fig., 3 tab.] CSIRO Div. of Chern. a. Wood TcchnoL, PO Box 
26, Highett, Victoria 3190, Australia. 

An aeration trial was conducted to study m.c. and quality 
changes in farm-stored wheat as a result of moisture uptake 
from the entering air. Two steel silos each filled with 44 tonnes 
of wheat at 33 oc were aerated at the rate of 2 litresfs per tonne 
with an average of 15 h of fan operation per week for 18 months. 
After 4 months of aeration, the average grain temperature at 
the centre of the bulk for each month ranged from 11-21 •c 
depending on the season. The average m.c. of one bulk investi
gated in detail increased from 9.5 to 11.4% (w.b.) after 18 
months of storage. Germination and some physical dough 
properties revealed some deterioration of the wheat near the 
duct. The rest of the bulk remained practically unaffected dur
ing storage and mainly free of storage fungi. Careful assessment 
of wheat quality before and after storage showed only small 
changes. The average insect fragment count at outloading was 
6f100 g of Hour which is considered to be a very low level. 
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1161 REES, R. G.; MARTIN, D. J.; LAW, D.P. Black point in 
bread wheat: effects on quality and germination, and fungal 
associations. Australian Journal of Experimental Agriculture 
and Animal Husbandry (1984) 24 (127) 601-605 [En, 20 ref., 2 
tab.] Queensland Wheat Res. Inst., Dep. Primary Industries, 
PO Box 5282, Toowomba, Qd. 4350, Australia. 

Quality changes detected in subsamples of wheat grain 
with high, medium and low levels of black point were very slight, 
the condition having little effect on the value of the grain for 
bread making. Alternaria alternata was the predominant fungal 
sp. isolated from surface sterilized grains, being present in 72% 
of grains with black point and in 39% of symptomless grains. 
Seed germination was not affected by black point but seedling 
emergence was reduced by 3.2% from black·pointed seed. 

1162 AUGUSTINE, B.; PARVATHI, M.; KALYANASUNDARAM, I. 
Potential mycotoxigens in wheat and wheat products. Journal 
of Food Science and Technology, India ( 1984) 21 (5) 312-316 
[En, 13 ref., 5 tab.] Cent. for Advanced Study in Botany, 
Madras Univ., Madras-600 005, India. 

Out of 31 samples of wheat or its milled products, collected 
from the market and flour mills, 30 were found to contain 
storage fungi. A market survey of food products made from 
wheat, including bread and various pasta products, showed all 
the 23 samples to be contaminated with fungi. The contamina
tion was particularly heavy in the pasta products, Aspergillus 
j/avus being the most common fungus. A few samples showing 
an abundance of A . .flavus were analysed for aflatoxin using 
standard methods but none was detected. 

See also absts. /094, 1120 

Pulses 

See also absts. /094, 1359, 1363 

1163 RADHAKRISHNAN, S.; RAJAMANICKAM, B.; RAO, S. 
MADHAVA Efficacy of certain insecticides against chinensis 
(Lino) on Cajanus cajun seeds in storage. Pesticides (1983) 17 
(II) 19-20, 22 [En, 6 ref.] Oilseeds Experiment Station, 
Tindivanam, Tamil Nadu, India. 

In 1975-78 in Tindivanam, India, 11 compounds were 
tested for the control of Cal/osobruchus chinensis (L.) on stored 
seeds of pigeon pea (Cajanus cajan). Over 92% bruchid mortal
ity was obtained with dust formulations of 5% malathion, DDT 
or HCH (BHC), emulsions containing phoxim or pyrethrins 
and dusts of the fungicides fentin chloride (triphenyltin chlo
ride) and fentin hydroxide (triphcnyltin hydroxide), while 
68.9% mortality was given by neem kernel powder; all these 
treatments permitted over 70.3% germination. Treatment with 
wood ash or red earth increased bruchid populations and 
reduced germination. Seed weight loss increased rapidly with 
storage duration. 

1164 RHEENEN, H. A. VAN; PERE, W. M.; MAGOYA, J. K. 
Protection of stored bean seeds against the bean bruchid. F AO 
Plant Protection Bulletin (1983) 31 (3) 121-125 [En, fr, es, 15 
ref., I fig.] Grain Legume Project, National Horticultural 
Research Station, Ministry of Agriculture, PO Box 220, Thika, 
Kenya. 

Possible measures for the control of Acanthoscelides ohtec
tus (Say) on stored bean seeds (Phaseolus vulgaris) in Kenya, 
where damage is usually serious, were studied in 1976-80. 
Control of the pest by seed treatment with lindane or malathion 
dust was successful, but treatment with maize germ oil or sun
flower oil applied at 2 mlfkg seed was equally effective. 
Although ashes from kitchen fires and coffee-wood ashes gave 
some protection, control was not always sufficient. The applica
tion of vegetable oil to stored bean seeds for protection against 
A. obtectus is strongly recommended. 

1165 KATIYAR, P. N.; KHARE, B. P. Susceptibility oftwenty 
lentil germplasm lines to pulse beetle, Callosobruchus chinensis 
Linnaeus. Legume Research (1982, pubL 1984) 5 (2) 105-110 
[En, 14 ref.] Department of Entomology, G.B. Pant University 
of Agriculture and Technology, Pantnagar, Nainital, Uttar 
Pradesh, India. 

Twenty germ plasm lines of lentil were tested in the labora
tory in India for susceptibility to infestation by Cal/osobruchus 
chinensis (L.),on the basis of number of eggs laid, number of 
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emerged adults, duration of development, adult body weight 
and seed weight loss in relation to initial moisture content and 
seed size. The growth index of the pest was also calculated 
together with its sex ratio on each genotype. The lines Pant L 
639,L 1278 and RAU 101 were least susceptible. The initial 
mOisture content of seeds was the most significant factor in 
determining the degree of susceptibility of gcrmplasm lines, 
followed by seed size. 

1166 SHINODA, K.; YOSHIDA, T. Relationship between adult 
feeding and emigration from beans of azuki bean weevil, Cal
/osobruchus chinensis Linne (Coleoptera: Bruchidae). Applied 
Entomology and Zoology (1984) 19 (2) 202-211 [En, 22 ref., 7 
fig.] Laboratory of Applied Entomology, Department of Agri
culture, Okayama University, Okayama 700, Japan. 

The life history of Cal/osobruchus chinensis on adzu~ 
beans (Phaseolus angularis [Vigna angularis]) in the field, 
especially the process of weevil emigration from store to field 
has not been made clear. The mechanism of the emigration 
process was analyzed in the laboratory. The presence of beans 
firmly suppressed emigratory activity in the 1st five days of 
adult life. The supplied diet (saccharose [sucrose] solution and 
yeast) moderately suppressed emigratory activity, especially in 
older weevils. Males emigrated density-independently through
out their life, while females emigrated density-dependently until 
day 5 and thereafter density-independently. 

1167 BARRETO, B. A.; BERTOLDO, N. G.; CAETANO, W. 
(Effect of insecticides, inert materials and edible oil on the con
trol of the bean weevil (Acanthoscelides obtectus) (Coleoptera: 
Bruchidae).] Efeito de inseticidas, material inerte e Oleo comes
tivel no controle do caruncho do feij1io (Acanthoscelides obtec
tus) (Coleoptera: Bruchidae). Agronomfa Sulriograndense 
(1983) 19 (I) 71-76 [Pt. en, 4 ref.] Se~ao de Entomologia, 
IPAGRO, 90000 Porto Alegre, Rio Grande do Sui, Brazil. 

In laboratory studies in Rio Grande do Sui, Brazil, on the 
control of Acalllhoscelides obtectus, the main insect pest of 
stored beans there. complete protection of the beans for up to 10 
months was obtained when they were mixed (within the first 28 
days after harvest) with 2.5 p.p.m. etrimfos, 0.1 p.p.m. 
deltamcthrin, 2.5 p.p.m. permethrin or 40 p.p.m. Malate! 
[malathion]. Protection was afforded for up to 4.5 months when 
the beans were treated with soyabean oil at 2 mlfkg or with 
dolomite limestone (having particles not more than 0.3 mm in 
diameter) at 4 gjkg. Both inert materials disrupted the develop
ment of the weevil. Untreated beans were so badly infested 4.5 
months after the start of the test that they were unfit for sale or 
consumption. 

1168 REHBERGER, T. G.; WiLSON, L. A.; GLATZ, B. A. 
Microbiological quality of commercial tofu. Journal of Food 
Protection (1984) 47 (3) 177-181 [En, 8 ref.] Dep. of Food 
Tech., Iowa State Univ., Ames, Iowa 50011, USA. 

A sampling method was developed to obtain accurate and 
representative microbial counts of individual pieces of tofu. 
Plate count detn. of total aerobic organisms, psychrotrophs. 
coliforms, sporeformcrs, yeasts and moulds, and staphylococci 
were made on 60 tofu samples (representing 3 lots each of 4 
different brands) obtained within 24 h after delivery to the retail 
store. In addition, for 2 brands that provided manufacturer's 
pull dates, the same microbial counts were obtained for samples 
stored in the laboratory at I O'C until the pull date. Of the tofu 
sampled immediately after purchase, 83% of the lots tested had 
total counts> 106 colony-forming units (CFU)/g and psychro
trophic counts> I 04 CFUfg. In addition, 67% of the lots tested 
had confirmed coliform counts > 103 CFUfg. Very low levels 
( < 10 CFU/g) of all other microbial groups tested for were 
found in the majority of lots. Samples held until the manufac
turer's pull date contained higher total and psychrotrophic 
counts but lower or stable counts of other organisms than sam
ples tested immediately after purchase. To improve the microbi
ological quality of tofu, processors need to reduce initial loads 
by improving sanitation and processing techniques, and retailers 
should provide more consistent and colder refrigerated storage. 

1169 VJSHUNAVAT, K.; SHUKLA, P. Effect of different tem
peratures, humidities and period of storage upon prevalence of 
seed mycoflora of lentil. Indian Journal of Mycology and PI alii 
Pathology (1983, pub!. 1984) 13 (I) 109-111 [En, 8 ref., I tab.] 
Dep. Pl. Path., CS Azad Univ. Agric. Technol., Canpur, India. 
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The results are tabulated of the effects of 3 temps. ( 6-8 °, 
25' and 38-16'C) and 4 RHs (75, 85 and 92% and in a desicca
tor without salt solutions) on Aspergil/usjlavus. A.fumigatus, 
A. niger, A. sydowi. A. terreus, Fusarium oxysporum, 
Alternaria alternata, Curvularia lunata { Coch/ioho/us 
lunaws], Penicillium oxalicum and Rhizopus arrhizus in 
stored lentils. 

1170 NAHDI, S.; NUSRATH, M.; BATOOL, H.; NAGAMANI, V. 
Aflatoxin 8 1 contamination and seed mycoHora of gram (Cicer 
arietinum L.) during storage. Indian Journal of Botany ( 1982) 
5 (2) 196-198 [En, 9 ref., I tab.] Dep. Bot., Osmania Univ., 
Hydcrabad-500 007, India. 

Freshly harvested seeds of 3 vars. of C. arietinum were 
stored in gunny bags for 6 months. Fungi isolated from the 
stored C. arietinum included field fungi (Alternaria alternata, 
Cladosporium herbarum, Curvularia lunata [ Cochliobolus 
lunatus] and Helminthosporium sp.) in the initial stages of 
storage, followed by predominance of Aspergillus, Penicillium 
and Fusarium spp. Aflatoxin B1 was present in all 3 vars. at 
trace to 220 p.p.b. 

1171 AMICI, J. F.; SAPONARO, A. (Mycoflora of soyabean 
seeds- plant pathological and toxicological aspects.] Micofl.ora 
dei semi di soia - a~petti fitopatologici e tossicologici. Annali 
dell' lstituto Sperimentale per Ia Pato/ogia Vegetate Roma 
(1984) 9, 19-65 [It, en] lstituto Spcrimentale per Ia Patologia 
Vegetale, Rome, Italy. 

Information is provided on > 50 fungus spp. secdborne on 
soyabean, including lists of toxins and references. 

FLOUR AND BAKERY PRODUCTS 

1172 CUTULI DE SIM6N, M. T.; SUAREZ FERNANDEZ, G. 
Determination of aflatoxins in bread and bakery products. Jour
nal of Food Protection (1984) 47 (8) 627-628 [En, 12 ref., I 
fig., I tab.] Dep. Microbiol., Fac. Vet., Univ. Complutense, 
Madrid-3, Spain. 

Thin layer chromatography and high pressure liquid chro
matography were used to determine the presence of afl.atoxins 
8 1, 8 2, G 1 and G2 in 50 samples of bread and 50 samples of other 
bakery products. Afl.atoxins 8 1 and G 1 were detected in the 25 
samples of croissant examined using both methods. 

See o/so absts. 1162, 1361 

Bakery products 

1173 SWARTZENTRUBER, A.; SCHWAB, A. H.; WENTZ, B. A.; 
DCRAN, A. P.; READ, R. B., JR. Microbiological quality of 
biscuit dough, snack cakes and soy protein meat extender. Jour
no/ of Food Protection (1984) 47 (6) 467-470 [En, 25 ref.] Div. 
of Microbiol., FDA, Washington, DC 20204, USA. 

The microbiological quality of refrigerated biscuit dough, 
nonrefrigerated chocolate-flavoured cream- or custard-filled 
snack cakes, and seasoned or unseasoned textured soya or vege
table protein meat extender was determined by a statistically 
based national survey at the retail level. For refrigerated biscuit 
dough, geometric means of aerobic plate counts (APC) and 
counts of yeasts and moulds, coliforms, Escherichia coli and 
Staphylococcus au reus were 34 000, 46, II, < 3 and < 3 
microorganisms/ g, resp., and for seasoned and unseasoned meat 
extender 1500 and 210 (APC seasoned and unseasoned),< 25, 
< 3, < 3 and < 10 microorganisms/g. resp. Because of the 
limited availability of unseasoned meat extender in retail mar
kets, the APC of 210 bacteria/ g is not necessarily representative 
of the country. 

SUGAR AND CONFECTIONERY 
PRODUCTS 

Confectionery 

See also abst. I 253 



OILSEEDS, NUTS, VEGETABLE OILS 

See also absts. 1098. 1102 

Oilsecds 

See also abst. 1112 

Nuts 

See also absts. 1096. 1118 

1174 TA YETI, J. !The comparison of the analytical methods 
for detection and estimation of aflatoxin 8 1, 8 2, GH G2 in pista
chio nuts.] Entomologie et Phytopathologic Appliquees (1984) 
52 (I) 3-4,7-11 [Pe, en, 7 ref., 2 tab.] Plant Pests and Diseases 
Res. lnst., Tehran, Iran. 

The Romer, Ass. of Official Analytical Chemists AOAC 
(CB), AOAC (BF) and Tropical Development and Res. lnst. 
TDR I/ AOAC (BF) methods were compared for analysis of an 
artificially contaminated kcrncl/shcll mixture of Iranian pista
chio nuts. The Romer method was found to be the best in terms 
of rapidity, opt. thin layer chromatography conditions and per
centage of afiatoxin recovery (av. 96.4%). The detection limit at 
the qualitative analytical stage for this method was 2-3 p.p.b. of 
aflatoxin B1• 

1175 SHARMA, R. B.; ROY, A. N.; SHARMA, M. P. A new 
disease of coconut kernel, Current Science, India ( 1985) 54 (4) 
199-200 [En, I ref., I fig.] Dep. Bot., Agra Coil., Agra 282 101, 
India. 

Drechs/era [Cochliobo/us] hawaiiensis was isolated from 
the kernels of coconuts with a soft rot in a local fruit market. 
Lesions were at first irregular water-soaked and reddish brown 
or violet, later black. The fungus is thought to enter the fruit 
while still on the tree via bird injuries or through eyes when soft. 

1176 KAZMI, S. N.; SONI, N. K.; MISHRA, G. P. 
Schizophyllwn commune Fr. on endosperm of Cocos nucifera 
L., a new host record from India. Current Science, India ( 1985) 
54 (5) 246-248 [En, 8 ref., I fig.] Dcp. Bot., Dr. H.S. Gaur 
Vishwavidyalaya, Sagar 470 003, India. 

The fungus was isolated from the kernel where it causes 
rotting, rendering it unfit for consumption. Infection probably 
occurs during harvest or transit through weak portions of the 
eyes. 

Vegetable oils 

1177 ZO~IGA ROJAS, J. Contamination of Guatemalan cot
tonseed oil with mold metabolites. [Correspondence]. Archivos 
Latinoamericanos de Nutricion (1982) 32 (3) 763-764 [En] 
Lab. Unificado de Control de Alimentos y Medicamentos, 
Apartado Postal 11-88, Guatemala. 

An unidentified compound. with a Rf value different from 
that of aflatoxin, was detected by thin layer chromatography 
(TLC) in cottonseed oil. Culture of ground cottonseeds revealed 
several fungal colonies, one of which produced a compound 
similar to that observed by TLC in oil. The fungus was identified 
as Aspergillus chevalieri and it is suggested that this fungus 
produces the metabolite observed in cottonseed oil. 

COFFEE, COCOA AND TEA 

Cocoa 

See also abst. 1337 

SPICES 

See also abst. 1114 
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BEVERAGES 

1178 SUBDEN, R. E.; KRIZUS, A.; JOSEPHY, D. Mutagen 
content of wines contaminated with common yeasts. Food and 
Chemical Toxicology (1985) 23 (3) 343-347 [En, 27 ref., 3 fig., 
4 tab.] Dep. Chern., Univ. Guelph, Guelph, Ont. NIG 2WI, 
Canada. 

Homemade wines exhibiting a microbial haze were col
lected and their microbial contents identified. Contaminant 
yeast spp. were cultured in grape musts under controlled condi
tions and extracts of the resultant wines were assayed for 
mutagen content using the Ames test. No mutagenicity was 
demonstrated. It is concluded that microbial contamination of 
wine does not present a mutagenic hazard. 

FRUIT AND VEGETABLES 

1179 IRVING, A. R. Transport of fresh horticultural produce 
under modified atmospheres. CSIRO Food Research Quarterly 
(1984) 44 (2) 25-33 [En, 34 ref.] CSIRO Division of Food 
Research, North Ryde, NSW, 2113, Australia. 

A review and discussion on the recommended conditions 
for CA and low pressure storage; methods of achieving atmos
phere modification during transport; usc of CA, modified atmos
phere and low pressure storage in transit; and possible use of 
atmosphere modification in Australia. Tabulated data arc 
presented on the relative tolerance of fruits and vegetables to 
high C02 and reduced 0 2 at recommended storage tempera
tures, and recommended CA conditions during transport 
and for storage of tree fruits, grapes, small fruits, fruit vegeta
bles and subtropical and tropical fruits. 

1180 LANDOLT, P. J.; CHAMBERS, D. L.; CHEW, V. Alterna
tive to the use or probit 9 mortality as a criterion ror quarantine 
treatments of fruit Hy (Diptera: Tephritidae)-infested fruit. 
Journal of Economic Entomology (1984) 77 (2) 285-287 [En, 8 
ref.] Insect Attractants, Behavior and Basic Biology Research 
Laboratory, ARS, USDA,PO Box 14565, Gainesville, Florida 
32604, USA. 

Problems associated with the use of a probit 9 mortality 
rate as a criterion for quarantine disinfestation treatments for 
tephritids in the USA are discussed. The authors recommend 
that a maximum infestation level in shipped fruit should be set 
(as an acceptable risk limit) and that such a level should be used 
as the criterion for quarantined fruit. The level should be set on 
the basis of calculations of the probability of a mating pair 
surviving a shipment. 

1181 SHARMA, R. B.; RoY, A. N.; AGRAWAL, R. K. Some 
new post harvest diseases of fruits. Indian Journal of Mycology 
and Plant Pathology (1983, pub\. 1984) 13 (I) 65 [En, 6 ref.] 
Dep. Bot., Agra Call., Agra, India. 

Brief accounts arc given of a soft rot of Ziziphus jujuba 
caused by Chaetomium g/obosum and of Pyrus sinensis by 
Fusarium so/ani in an Agra market. 

1182 ROY, A. N.; SHARMA, R. B.; SINHA, H. P. Post har
vest decay of fruits. Indian Journal of Mycology and Plant 
Pathology (1983, publ. 1984) 13 (I) 66 [En, 4 ref.] Dep. Bot., 
Agra Call., India. 

Trichoderma viride caused soft rot of injured Prunus 
bukharensis fruits; Rhizopus oryzae a blackish soft rot on 
injured Artocarpus /akoocha fruits; and Aspergillus niger and 
A. flavus were involved in rotting pawpaw fruits. 

1183 MANDAL, N. C.; DASGL:PTA, M. K. Postharvest dis
eases of perishables in \Vest Bengal 1: new host records and a new 
fungus from India. Indian Journal of Mycology and Plant 
Pathology (1983, pub\. 1984) 13 (I) 73-77 [En, 6 ref., I tab.] 
Pl. Path. Lab., Palli Siksha Sadan Visva-Bharati, Sriniketan-
731236, India. 

The results are tabulated of a 2 yr survey of markets in 
West Bengal. New host records included Aspergillus aculeaws 
on Phyllanthus emblica, Spondias mangifera and Ziziphus 
jujuba; Botryodiplodia theobromae on pear; (.'y/indrocladiwn 
parvum on Spondias mangifera; Mucor circinelloides and Rhi
zopus rhizopodiformis on tomato; R. oryzae and Fusarium 
acuminawm [Gibberella acuminata] on drumstick [Moringa]; 
R. stolonifer on banana; Pestalotiopsis versicolor on guava and 
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Ceratocystis paradoxa on potato bean tuber [Apios tuberosa]. 
New host records included R. oryzae on carrot, grapevine and 
pea; Curvularia lunata [Cochliobolus lunatus} on Eugenia for
mosa; F. so/ani on carrot and potato;Alternaria a/ternata on 
bitter gourd [Momordica charantia] and Botryodip/odia the
obromae on bcr [Z. mauritiana] 

1184 KALRA, J, S.; SO! II, H. S. Efficacy of different fungi
cides against Alternaria tenuis Auct and Fusarium oxysporum 
Schl. ex fries under in vitro conditions. Research Bulletin of 
the Panjab University (1984) 35 (3/4) 99-102 [En, 16 ref., I 
tab.] Dep. Bot., Panjab Univ., Chandigarh, India. 

Both fungi caused considerable market losses of vegetables 
in Chandigarh. Excepting Calixin (tridcmorph) systemic fungi
cides were ineffective against A. tenuis [A. alternatal in vitro. 
Thiram (0.05·0.2%), Dithane M-45 [mancozeb] (0.1-0.2%) and 
Difolatan (captafol, 0.2%) completely inhibited growth and sev
eral other fungicides considerably reduced it. The systemic fun
gicides benomyl, Bavistin (carbendazim) and NF 44 
[thiophanalc·methyl], but not Calixin, completely inhibited 
growth of F. oxysporum. Difolatan, Dithane M-45 and thiram 
reduced it considerably but Dithane Z-78 [zineb] and Blitox 
(copper oxychloride) proved almost ineffective. 

See also absts. 1435, 1440 

Pome fruit 

1185 GORIN I, F. L.; GRASSl, M. [Pre,'ention of rot in Passe 
Crassane pears.] Prevenzionc dei marciumi nelle pcre Passacras
sana. Anna/i dei/'Jslituto Sperimentale per Ia Valorizzazione 
Tecnologica dei Prodotti Agricoli (I 982) 13, I 05· I 09 [It, en, 6 
tef.] JVTPA, 20133 Milan, Italy. 

Treatments with 0.5 or I kgfha vinclozolin 21 days to I day 
before harvest gave little control of the storage rots (including 
Botrytis and Penicillium spp.) developing during 162 days at 
0°C, but the vinclozolin treatments 14 to I day before harvest, 
especially when combined with 0.5 kgjha a.i. MBC 
[ carbendazim}, enhanced the effectiveness of a post-harvest dip 
in 38 gfhl vinclozolin. Vinclozolin residues were below the offi
cial tolerance levels except where application was made I day 
before harvest. 

1186 SOZZI, A.; GRASSl, M.; VALGIMIGLI, A. [Comparison 
of storage quality of apples and pears after treatments with 
fungicidal products.] Confronto di conscrvabilit8. di melee perc 
dopa trattamcnti con prodotti fungicidi. Annali dei/'Jstituto 
Sperimellta/e per Ia Valorizzazione Tecnologica dei Prodotti 
Agrico/i (1982) 13, I I 1-116 [It, en, I ref.] lVTPA, 20133 
Milan, Italy. 

Results of a two-year trial on the effects of mixed products 
on rot (unspecified) control in stored Golden Delicious and 
Starking apples and Passe Crassane pears (all harvested late) 
ate reported. Ronilan (vinclozolin) at 50 or 75 gjhl + caplan at 
50 or 75 gfhl was more effective in combination with Benlate 
(benomyl) at 50 gjhl than with TBZ at 75 gfhl, especially in 
pears where rot incidence in untreated controls was 14.3% and 
in the Roni\an + captan + benomyl treatment 2.9%. 

1187 SCHAlK, A. C. R. VAN [Long storage of Gloster is 
possible. Results of a storage trial.) Lange bewaring Gloster is 
mogelijk. Rcsultaten van bewaaronderzoek. Fruitteelt (1984) 
74 (38) 1053-1054 [NJ, I pl.] Sprenger lnstituut, Wageningen, 
Netherlands. 

Data arc presented from a storage trial with Gloster apples 
picked on 3, 13 or 24 October and stored at I or 3 °C in a 
constant 0.5% C02 and 1·3% 0 2• Storage until the end of May 
was possible with early-picked apples stored at 1° in I% 0 2• 
Percentages of fruit affected by storage disorders (rots, water 
core, senescent breakdown, core flush and brownheart) are 
tabulated; all were highest with apples picked on 24 October. 

1188 RAJAK, R. K.; AGARWAL, G. P. Pathological and 
metabolic changes in fruits of apple due to fungal infection. 
National Academy Science Letters. India (I 984) 7 (7) 207·209 
[En, I I ref., 2 tab.] Dep. Postgraduate Studies Res. Bioi. Sci., 
Rani Durgavati Vishwavidyalaya, Jabalpur, 482 001, India. 

Infection by Botryodiplodia theobromaecaused reductions 
in ascorbic acid and total phenolic contents. 
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1189 TAK, S. K.; VERMA, 0. P.; GUPTA, A. K.; PATHAK, V. N. 
lnHuence of pH and incubation period on enzymes produced by 
Alternaria alternata (Fries) Keissler causing fruit rot of apple. 
Summa Phytopathologica (1985) II (I /2)70-73 [En, 10 ref., I 
lab.] Dep. Pl. Path., Sukhadia Univ., Jobncr, India. 

Polymcthylgalacturonase activity was max. in culture fil
trates from glucose potassium nitrate medium with 1% pectin 
after 9 d of incubation at pH 4 and 5. Polygalacturonase activity 
was max. in a pectin-less medium after 12 d at pH 6. Cel
lulolytic enzyme activity was max. in a medium with 1% pectin 
after 9 d at pH 6. 

Stone fruit 

1190 SOZZI, A.; GORlNI, F. L. [Chlorine dioxide for rot 
prevention in peaches.] 11 biossido di elora per prevcnire i marci
umi delle pesche. Annali deii'Jstituto Sperimentale per Ia 
Valorizzazione Tecnologica dei Prodotti Agricoli (1982) 13, 
I 17-122 [It, en, 3 ref.] IVTPA, 20133 Milan, Italy. 

Results are reported from trials in which Spring Crest and 
Red Haven peaches were washed in water (l4°C) charged with 
5, I 0 or 15 gfhl CI02 or 50 or I 00 gfhl sodium hypochlorite. 
Least rot (0.9% in Spring Crest) developed in the I 0 g-CJ02 
treatment (6.2% in the control). Brushing the fruits did not 
increase rotting. 

1191 NGUYEN· THE, C.; BERTHEAU, Y.; COLENO, A. [Study 
on polygalacturonase and endoglucanase isoenzymes of Rhizo
pus and M1Jcor spp. and differentiation of isolates in south-east 
France.] Etude des isoenzymes de polygalacturonases, 
d'endoglucanases de Rhizopus spp. ct Mucorspp. et diffCrencia
tion d'isolats dans le sud-est de Ia France. Canadian Journal of 
Botany (1984) 62 (12) 2670·2676 [Fr, en, 22 ref., 9 fig.] Sta. 
Techno!. Produits VCgCtaux, lnst. natn. Rech. agron., Domaine 
St-Paul 84140 Montfavet, France. 

Patterns of the isoenzymes of numerous R. stolonifer iso
lates (sampled in peach orchards and storage stations) were 
studied by electrophoresis and isoelectric focussing. Three 
groups of R. stolonifer were characterized in SE France. A 
similar investigation of a few isolates from other Mucorales 
compared R. stolonifer with some related species. These tech
niques could also be useful to characterize the spp. of Mucorales 
studied. To improve the reliability and accuracy of the results it 
was necessary to compare zymograms obtained by different 
techniques (electrophoresis and isoelectrofocussing). An elec· 
trophoretic mobility curve method was found useful in the inter
pretation or the enzyme spectra. 

Tropical and Subtropical fruit 

1192 CHESSA, 1.; BARBERA, G. [Studies on the cold storage 
of prickly pear fruits, cv. Gialla.] Indaginc sulla frigoconserva
zione dci frutti della cv. Gialla di Ficodindia. Rivista di Frut
ticoltura e di Ortofloricoltura ( 1984) 46 (8) 57-6 I [It, en, 9 ref., 
3 pl. (2 col.)] lstituto per lo Studio dei Problcmi Bio-Agro
nomici delle Colturc Arboree Mediterranee, Oristano, Sardinia, 
Italy. 

Tabulated data show the effects of storage temperatures 
between 0 and l5°C and RH 95-98% on the incidence of rot 
occurring at 2, 4 and 6 weeks, and after 6 weeks followed by a 
week at 18 ° and RH 70-75%; also on the ascorbic acid contents, 
TSS, free acidity, pH and penetrometer reading after 6 weeks at 
0 to 1 5o plus one week at 18 °. Below 6 ° there were losses from 
cold injury and above 9° microbial spoilage was severe. It did, 
however, prove possible to extend storage by using temperatures 
between these ranges. 

1193 CASAMAYOR, R.; GARCIA, R.; TOLEDO, J. L. [Observa
tions on the control of the fungus Geotrichum candidum causing 
postharvest rots in citrus fruits.] Observaciones sabre el control 
del bongo Geotrichum candidwn causante de pudriciones pos 
cosecha en frutos citricos. Centro Agricola ( 1983) 10 (3) 55·64 
[Es, en, 18 ref., 4 pl.] Estaci6n Experimental de Citricos, JagUey 
Grande, Matanzas, Cuba. 

Of various fungicides tested, Panoctine (guazatine) at 
I 000, I 500 and 2000 mgjl gave the best control of G. candidum 
in Dancy mandarins (2, 0 and 8% infection, respectively, after 
1.5 months' storage at 25·32°C and 85.91% RH, compared 
with 58% infection in untreated fruit), and Panoctine at 500 and 



2000 mg/1 (in combination with the degreening agent 
Flordimex [cthephon] at 4%) gave the best control of G. 
candidum in tangors (nil infection after one month's storage 
compared with 20% infection in untreated fruit). 

1194 BERADZE, L. A.; KECHAKMADZE, L. A. [Principal 
diseases of citrus fruits and their control.] Subtropicheskie 
Ku/'tury (1984) No. 3, 131-138 [Ru, 8 pl.] VNII Chaya i 
Subtropicheskikh Kul'tur, Makharadze, USSR. 

Brief descriptions and recommended prevention-control 
methods arc given for several major fungal and bacterial dis
cases infecting growing and/or stored fruit, including Glomer~ 
ella cingu/ata, Alternaria citri. Phytophthora citrophthora. 
Phomopsis citri, Botrytis cinerea and Penicillium digitatum. 

1195 BHULLAR, J. S.; DHILLON, B. S.; RANDIIAWA, J. S. 
Ambient storage of Langra and Dusehri mangoes. Journal of 
Research. Punjab Agriculwral University ( 1984) 21 (I) 33-38 
[En, 7 ref.] Punjab Agricultural University, Ludhiana, India. 

Fully mature but unripe fruits of both cultivars were 
treated in 7 different ways and held at 25.9 to 33.8°C for up to 
12 days. The least physiological weight loss (I 0%) and rotting 
(3.33%), and the best fruit appearance at the end of storage 
were obtained from fruits packed in perforated polyethylene 
bags (I 0 fruits/bag) or coated with 6% wax emulsion. 

1196 HAYES, C. F.; CHINGON, H. T. G.; NIITA, F. A.; WANG, 
W. J. Temperature control as an alternative to ethylene 
dihromide fumigation for the control of fruit flies (Diptera: 
Tephritidae) in papaya. Journal of Economic Entomology 
( 1984) 77 (3) 683-686 [En, 5 ref., 6 fig.] Department of Physics, 
Hawaii University, Honolulu, HI 96822, USA. 

Data obtained in the laboratory in Hawaii on the thermal 
stresses that induce mortality in eggs and larvae of Dacus dor~ 
sa/is in pawpaw fruits arc given. Thermal treatment of the fruit, 
including exposure to microwave radiation until a central tem
perature of 38-45°C was reached and a hot-waterdip of20 min 
at 48.7°C and 20 min at 24°C, resulted in mortality at the 
probit 9 quarantine security level for egg infestations. 

1197 LEESCH, J. G.; DAVIS, R.; FONS, J. G.; REEVES, R.; 
HOUCK, L. G.; ZEHNER, J. M. Ethylene dibromide fumigation 
of citrus in reefer compartments on a refrigerated ship. Journal 
of Economic Entomology ( 1984) 77 (3) 773-783 [En, 18 ref., 2 
fig.) Stored-Product Insects Research and Development Labo
ratory, ARS, USDA, Savannah, Georgia 31403, USA. 

A study to test the feasibility of shipboard fumigation of 
citrus fruit with ethylene dibromide (EDB) for the control of 
Ceratitis capitata was carried out in Long Beach, California, in 
September 1981. The refrigerated holds (reefers) were used as 
fumigation chambers. Concentrations of EDB in the reefers 
during fumigation and aeration were measured by an infrared 
analyser. Sixteen separate areas through the ship where seamen 
would normally work, eat and sleep during a voyage were moni
tored from the start of fumigation to 5 days after fumigation. 
Work areas of potential human exposure had either no EDB or 
concentrations that were well below 130 p.p.b. During transit to 
Hong Kong, the aerating reefers were checked daily for EDB 
concentrations; concentrations at various positions on the ship 
and in the fumigated reefers were measured before and during 
unloading. In Hong Kong, fruit (oranges and lemons) were 
inspected and samples sent to the USA for residue analysis. The 
data indicated that shipboard fumigation of commodities for 
export might be an alternative to chamber fumigation on land 
because the method meets current worker health and safety 
considerations. 

1198 RAO, N. N. R. Effect of post-harvest fungicidal treat
ment of citrus fruits against the control of green mold rot. 
Jo11rnal of Food Science and Technology. India (1984) 21 (I) 
25-28 [En, 7 ref., 2 fig., I tab.] Central Hortic. Exp. Sta., 
Chethalli-571 248, India. 

The elfectiveness of Bcnlate [benomyl], Bavistin 
[carbendazim], thiabendazole,imazilil SP and imazilil EC was 
evaluated for the control of green mould rot of Coorg mandarin 
and seedless lime artificially inoculated with Penicillium dig~ 
itatum. All fungicides showed a gradual loss of protective abil
ity with time. Comparatively imazilil (SP and EC formulations) 
was highly elfective during a storage period of 36 days. 
Thiabendazole was markedly ineffective. It failed to protect 
fruits fully even for 24 h after treatment. 
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1199 BEEVER, D. J.; MCGRATH, H. J. W.; CLARKE, D. L.; 
ToDD, M. Field application and residues of fungicides for the 
control of Botrytis storage rot of kiwifruit. New Zealand Jour~ 
na/ of Experimental Agriculture (1984) 12 (4) 339-346 [En, 8 
ref., 7 tab.] Div. Hart. Processing, DSIR, Auckland, New 
Zealand. 

Storage rot of Actinidia chinensis caused by Botrytis 
cinerea, generally occurs in only a small percentage of fruit but 
incidence can be high in some orchards in some seasons. Fungi
cide sprays throughout the growing season reduced storage rot 
but the reduction was only to c. 1 J 3 of the incidence in unsprayed 
fruit and was not always statistically significant. Fungicide 
spray treatments applied over the blossom period did not reduce 
the percentage of flowers which set fruit or the final fruit size. 
The spray programmes used, including pre-harvest sprays, gave 
fungicide residues within the levels generally accepted on other 
fruit. The exception was in one orchard which had received II 
captan sprays and which had residue levels at harvest slightly 
above the allowable limit. 

1200 BARMORE, C. R.; BROWN, G. E. Influence of ethylene 
on increased susceptibility of oranges to Diplodia natalensis. 
Plant Disease (1985) 69 (3) 228-230 [En, 16 ref., 3 fig., 2tab.] 
Univ. Florida, I FAS, Lake Alfred 33850, USA. 

Incidence of stem-end rot (D. natalensis [Botryodiplodia 
theobromae]) of Valencia oranges increased with exposure to 
increasing concn of ethylene from 0 to 50 pljlitre air. Although 
penetration of the fruit depends on abscission of the floral calyx 
and disc (button), increases at higher ethylene concn could not 
be related to early abscission. Germination of latent propagules 
on the button was not enhanced by ethylene. Hypha! penetra
tion from latent infections on the button into the area of abscis
sion occurred more rapidly after the fruit was exposed to 
ethylene at 50 than at I or 10 pi/litre. Resistance to infection 
was associated with the accumulation of red pigment in cells of 
the abscission area of the fruit within 2 d of inoculation. No 
differences in pectin demethylation or accumulation of starch 
and lipids within the separation layer were observed by histo
chemical methods after ethylene treatment or inoculation. His
tochemical techniques indicated that cells beneath the 
separation layer contained phenolics, ligninlike materials and 
lignin that accumulated after abscission. Ethylene at 50 plflitre 
suppressed the staining intensity for ligninlike materials, 
whereas the presence of the fungus at low ethylene concn 
enhanced staining. 

1201 PALEJWALA, V. A.; MODI, V. V. Post harvest spoilage 
of mangoes by Penicilliwn eye/opium and its control by gamma~ 
radiation and a fungicide. Phytopathologische Zeitschrift 
( 1985) 112 (I) 63-68 [En, de, 15 ref., 2 fig., I tab.] Dep. 
Microbial., M.S. Univ. Baroda, Baroda 390 002, India. 

P. eye/opium was isolated from a spoiled ripe mango cv. 
Alphonso in India. Spores were found resistant up to 500 krad 
-y-radiation; thus the 25 krad treatment normally used to pro
long shelf life of mangoes could not protect them against natural 
or artificial infection. Bavistin [carbendazim] completely inhib
ited spore germination at I 00 mg/litre. A post-harvest dip (I 
min) of unripe Langra mangoes in an aqueous solution of this 
fungicide considerably reduced the degree of spoilage. 

1202 TANEJA, S.; PARMAR, S.M. S.; WILLIAMSON, D.; JAIN, 
B. L. Changes in phenol content of anwla (Emblica officina/is) 
fruits after fungal infection. Indian Journal of Mycology and 
Plant Pathology (1983, publ. 1984) 13 (I) 63-64 [En, 5 ref., I 
tab.] Dcp. Bot., Univ. Rajasthan, Jaipur, India. 

The effects of Aspergillus niger, Penicillium digilatum 
and Fusarium monillforme [Gibberella fujikuroi] infection, 
alone and in combination, on phenol contents of fruits of a 
susceptible cultivar were determined. 

1203 SAXENA, A. K.; SAKSENA, S. B. A new fusarial rot of 
papaya fruits. Indian Journal of Mycology and Plant Pathol
ogy (1983, publ. 1984) 13 (I) 91 [En, 3 ref.] Sch. Studies Bot., 
Jiwaji Univ., Gwalior-474002, Madhya Pradesh, India. 

Fusarium equiseti is reported as the cause of a postharvest 
rot of pawpaw fruit for the first time; pathogenicity was con
firmed experimentally. 



244 

1204 FRESNEDA, J. A.; CAMACHO, J. L. [Effect of the tyJl" 
of wound on infection of orange and grapefruit by Penicillium 
digitatum.] Influcncia del tipo de herida en la infecci6n de 
naranja y toronja por Penicillium digitalum. Ciencias de Ia 
Agricullllra (1984) No. IS, 33-38 [Es, en, 15 ref., I pl., 2 tab.] 
Humboldt lnst. Fundamental Res. Trop. Agric., Cuba. 

Disease intensity on fruits was greater on inoculating 
cracks and cuts than punctures and scrapes. The pathogen could 
not penetrate through the stem end. 

1205 JAIN, S.; SAKSENA, S. B. Three new soft rot diseases of 
A~·errlwa carambola from India. National Academy Science 
Leiters, India (1984) 7 (II) 327-328 [En, 3 ref.] Sch. Studies 
Bot., Jiwaji Univ .. Gwalior 474 011, India. 

Cladosporium cladosporioides, Alternaria alternata and 
Klwskia oryzae arc reported for the first time causing post
harvest rots on this host in India. 

1206 CHAUHAN, S.; GUPTA, A. K. A new fruit rot of Termi
nalia belerica. National Academy Science Letters, India 
(1984) 7 (6) 173-174 [En, 5 ref.] Sch. Studies Bot., Jiwaji 
Univ., Gwalior 474 011, India. 

A severe fruit rot was caused by Pestalotiopsis mangiferae, 
not previously reported on this host. 

1207 PAL, K.; MITTAL, G. S.; JINDAL, V. K. Effects of 
pineapple waste storage conditions on the chemical composition 
of bran. Agricultural Mechanization in Asia, Africa and Latin 
America (1984) IS (2) 76-78 [En, 9 ref.] Sch. Engineering, 
Univ. Guelph, Ont., Canada. from Abstracts on Tropical Agri
culture /0, 50969. 

For conversion into a cheap source of animal feed, pineap
ple waste was reduced to small size particles and stored at 
various temp. for various periods. Subsequently the juice was 
extracted by hydraulic pressure and overnight drying in an oven 
at 70°C. The dried waste was ground and chemically analysed. 
The results of the temporary storage show that the raw pineap
ple waste should not be stored for more than 5 days in either 
open or closed systems in the temperature range of 20-40°C. 
Longer storage periods led to reduced acceptability of the bran, 
due to unpleasant smell and fungal growth. 

1208 ACHILEA, A.; CHALUTZ, E.; FUCHS, Y.; ROT, I. Ethy
lene biosynthesis and related physiological changes in Penicil
lium digitatum-infected grapefruit (Citrus paradisi). 
Physiological Plant Pathology ( 1985) 26 (2) 125-135 [En, 30 
ref., 2 fig., 2 tab.] Dep. Fruit Veg. Storage, Agric. Res. Org., 
The Volcani Cent., Bet Dagan 50250,1srael. 

Changes and their relation to ethylene biosynthesis were 
studied in Marsh Seedless grapefruit peel, 5-6 d after inocula
tion. In both the albedo and flavedo tissues fungal invasion was 
associated with increases in free galacturonic acid but with 
reductions in pH and soluble proteins. The extent of the changes 
was smaller the greater the distance from the maceration front. 
Two parallel and distinct maceration fronts could be defined in 
the peel, the one in the albedo preceding that in the flavedo. 
fungal glucosamine was present in the apparently healthy 
region of the albedo up to 15 mm ahead of the flavedo macera
tion front. Fungal invasion was associated with increases in both 
J-aminocyclopropranc-1-carboxylic acid (ACC) and ethylene 
production but ability of the tissue to convert ACC to ethylene 
decreased with development of infection. The early relatively 
low rate of ethylene production in infected fruit seems to origi
nate from the fruit tissue while a later and higher rate of produc
tion originates mostly from the fungus. 

1209 BACDOIN, A. B. A. M.; ECKERT, J. W. Influence of 
preformed characteristics of lemon peel on susceptibility to Geo
trichllm candid11m. Physiological Pfalll Pathology (1985) 26 
(2) 151-163 [En, 26 ref., 2 fig., 4 tab.] Dep. Pl. Path., Univ. 
Calif., Riverside, Calif 92521, USA. 

Hypha! growth and polygalacturonase liberation by G. 
candidwn in wounds in the peel of resistant and susceptible 
lemons were similar for 10 h after inoculation; a stimulation of 
hypha! growth and polygalacturonase activity in susceptible 
fruit was detected after 15 h. The infectivity of the inoculum 
was increased by the addition of sterile macerating enzymes of 
the pathogen, but not by addition of nutrients. No evidence was 
found that preformed factors in resistant lemons limited fungal 
growth or liberation of polygalacturonase. Sterile macerating 
enzyme preparations injected into the albedo produced more 
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maceration in yellow or turgid fruits, which arc relatively sus
ceptible to infection, than in the more resistant, light green or 
subturgid fruits. Albedo tissue strength (by penetrometer) of 
light green fruits was higher and remained higher during the 
maceration process than in yellow fruits, even though the rate of 
tissue softening was slightly faster in the former. The effect of 
macerating enzymes on potassium leakage from albedo cells 
paralleled their effect on tissue strength. 

See o/so abst. 1098 

Soft fruit 

1210 ARMSTRONG, J. W.; SCHNEIDER, E. L.; GARCIA, D. L.; 
CoUEY, H. M. Methyl bromide quarantine fumigation for 
strawberries infested with Mediterranean fruit fly (Diptera: 
Tephritidae). Journal of Economic Entomology (1984) 77 (3) 
680-682 [En, II ref.] Commodity Treatment, Handling and 
Distribution Unit, Tropical Fruit and Vegetable Research Lab
Oratory, ARS, USDA, PO Box 4459, Hilo, Hawaii 96720, 
USA. 

A fumigation schedule of methyl bromide at a rate of 48 
gjm3 for 3 hat I5°C or above and normal atmospheric pressure 
was shown in laboratory studies in Hawaii in 1982-83 to be an 
effective treatment for strawberries infested with Ceratitis 
capitata at the Probit 9 quarantine security level. 

1211 SCHWARZ, M. R.; BOONE, D. M. Effect of wounding 
on incidence of black rot of cranberry in Wisconsin. Plam 
Disease ( 1985) 69 (3) 225-227 [En, 16 ref., I fig., 3 tab.] Dep. 
Pl. Path., Univ. Wisconsin, Madison 53706, USA. 

Lab. trials showed that Ceuthospora lunata, pathogen of 
this storage disease, was primarily a wound-invading organism. 
Pycnidiosporcs germinated at a higher frequency on fruits that 
were wounded by puncturing the epidermis than on unwounded 
fruits kept at 8-24°C. Black rot developed in> 92% of cranber
ries wounded and dipped in a spore suspension. Control or 
bruised cranberries without a punctured epidermis showed little 
or no black rot. Cranberry leaf debris containing mature 
pycnidia was a principal source of inoculum during the growing 
season and during wet-rake harvesting in Oct. Harvest water 
was an important medium for spore dissemination. Viable C. 
lunata spores (up to 119/ml) were found at harvest in Hood 
waters used for wet-raking cranberries. Black rot developed in 
> 46% of wounded cranberries immersed in harvest water sam
ples, whereas none developed in comparable cranberries 
immersed in heat-sterilized harvest water. 

Grapes 

1212 TSIPRUSH, R. VA.; TSUTSUK, V. A. [The possibility of 
using ozone in grape storage.] In Sokrashchenie Poter' pri 
Khranenii Plodov, Ovoshchef i Vinograda v Usloviyakh lnten
sijikatsii S.Kh. Mold SSR. Kishinev, Moldavian SSR ( 1983) 
38-46 [Ru, 33 ref.] From Referativnyi Zhurnal, 55 (Ras
tenievodstvo), 1984, 6.55.746. 

The results are presented of physiological, biochemical, 
mycological and commercial investigations on the cv. Moldova, 
cold-stored with free access of air (FAA), in controlled atmos
phere (CA) or with ozone treatment at various concentrations. 
Practically no biochemical differences were found in grapes 
stored for 4 months with FAA and with various ozone concen
trations. The smallest weight losses and greatest amount of 
standard produce were obtained in CA storage. Losses were 
highest in FAA. The optimal ozone treatment, which is sug
gested as a basis for further investigations, was 15-22 mgjm3 

applied for 15-20 min every 3rd day. 

1213 RATHEE, A. S. Studies on the effect of different fungi
cides and calcium salts on the post-hanest storage life of grapes 
(Vitis vinifera L.) cultivars Beauty Seedless and Thompson Seed
less. Thesis Abstracts, Haryana Agricultural University 
(1983) 9 (4) 338-339 [En] Haryana Agricultural University, 
Hissar, India. 

Three calcium salts or 3 fungicides were applied to the 
bunches 10 days before harvest and the grapes were stored in 
perforated polyethylene bags at 93.2 or 32° F [duration unspeci
fied]. The maximum increase in storage life (8 days) over the 
control was obtained in cold storage with Beauty Seedless 



treated with 1.5% calcium nitrate and with Thompson Seedless 
treated with 0.15% captan or 0.2% Difolatan [captafol]. At 
room temperature the maximum increase in storage life for both 
cultivars was 2 days. The storage life of Thompson Seedless 
grapes was longer than that of the other cv. The treatments had 
no adverse effects on grape quality. 

Melon, Pumpkin, etc. 

1214 GARG, P. K.; GcPTA, M. N. Fusarium rot of bot
tlegourd fruits. Indian Journal of Mycology and Plant Pathol
ogy ( 1983, publ. 1984) 13 (I) 119 [En, 4 ref.] Dep. not., Agra 
Coli., India. 

Fruits of Lagenaria vulgaris in the local market were 
infected by F. so/ani. causing a light brown water-soaked rot 
and F. semitectum causing a tan to blackish brown rot. 

Tomato, etc. 

1215 SWAINE, G.; HARGREAVES, P. A.; JACKSON, D. E.; COR· 
CO RAN, R. J. Dimethoate dipping of tomatoes against Queen
sland fruit Hy, Dacus tryoni (Froggatt). Australian Journal of 
Experimental Agriculture and Animal Husbandry ( 1984) 24 
(126) 447-449 [En, 4 ref.] Department of Primary Industries, 
lndooroopilly, Queensland 4068, Australia. 

Dipping tomatoes for 3 min in a solution of dimethoate at 
425 mgjlitre was shown in Queensland to be effective against 
infestatiOn with Dacus tryoni (Frogg.). An efficacy standard of 
no survivors in 30 000 individuals treated was achieved, and 
dimcthoate residues were below the limit of I mgfkg. No taint 
was produced in green or ripe fruit. 

1216 SAKSENA, N. K.; TRIPATHI, H. H. S.; VYAS, K. M. 
Post-harvest accumulation of l'itamin-C induced by Bacillus 
fructodestruens in the Lycopersicon esculentum fruits. 
National Academy Science Letters, India (1984) 7 (4) 109-110 
[En, 7 ref., I tab.] Dep. Bot., Univ. Saugar, Sagar, India. 

The vitamin C content of inoculated tomatoes increased 
with severity of infection. 

Dried fruit 

1217 SODERSTROM, E. L.; BRANDL, D. G. Low-oxygen 
atmosphere for posthanest insect control in hulk-stored raisins. 
Journal of Economic Entomology (1984) 77 (2) 440-445 [En, 
10 ref., 5 fig.] Protection and Quarantine Unit, Horticultural 
Crops Research Laboratory, ARS, USDA, Fresno, California 
93727, USA. 

In studies in California, stored raisins were successfully 
treated for the control of Ephestia figu/ilel/a Gregson ( Cadra 
jigulilel/a), Plodio interpunctella (Hb.), Drosophila me/ana
gaster Mg., Carpophilus hemipterus (L.), Oryzaephilus merca
tor (Fauv.), 0. surinamensis (L.) and Tribolium castaneum 
(Hbst.) with a low-oxygen atmosphere. The atmosphere, con
sisting of ~0.5% oxygen, I 0-14% carbon dioxide and a balance 
mainly of nitrogen, was produced by an exothermic generator 
that used natural gas or propane fuel to 'burn' oxygen out of the 
air. This atmosphere was introduced into commercial stacks 
(bulk storages) in a continuous-How. single-pass operation; the 
atmosphere leaving the stack was not recirculated. The time for 
purging the stacks to <0.5% oxygen was ~48 h, and insect 
control was obtained in 5 days at 27°C and 14 days at I6°C. 

1218 SODERSTROM, E. L.; GARDNER, P. D.; BARITELLE, J. L.; 
LOZANO, K. N. DE; BRANDL, D. G. Economic cost evaluation 
of a generated low-oxygen atmosphere as an alternative fumigant 
in the bulk storage of raisins. Journal of Economic Entomology 
(1984) 77 (2) 457-461 [En, 9 ref.] Stored-Product Insects 
Research Laboratory, ARS, USDA, Fresno, California 93727, 
USA. 

The cost of a generated low-oxygen atmosphere, consisting 
of .e;;;;0.5% oxygen, 10-13% carbon dioxide and the balance 
mainly nitrogen, was compared in studies in California in 1980 
with the cost of fumigation with methyl bromide or phosphine 
for the control of insects on stored raisins. The main species 
involved arc Oryzaephilus surinamensis (L.), 0. mercator 
(Fauv.), Plodia interpuncte//a (Hb.), Carpophilus hemipterus 
(L.), Ephestia jigulilella Gregson (Cadra jigulilella) and 
Drosophila melanogaster Mg .. Methyl bromide was the most 
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cost effective treatment at $8.39/t, followed by the low-oxygen 
atmosphere at $9.66-10.64/t and phosphine at $10.76/t. The 
results showed that a low-oxygen atmosphere was cost competi
tive with phosphine for such control. 

1219 GARD"ER, P. D.; SODERSTROM, E. L.; BARITELLE, J. L.; 
LOZANO, K. N. DE Assessing alternative methods of pest con
trol in raisin storage. Bulletin, Division of Agricultural Sci
ences, University of California (1982) No. 1906, 19 pp. [En, 27 
ref., I fig.] California University, Riverside, USA. 

Insect control practices in the raisin industry in the USA 
are reviewed, and control by low-oxygen atmosphere and nitro
gen were compared with methyl bromide and phosphine fumi
gants as to their relative economics. Based on the cost per ton 
stored, the best was methyl bromide followed by low-oxygen 
atmosphere, phosphine and nitrogen, in that order. Low-oxygen 
appeared to be competitive with methyl bromide or phosphine, 
even under various conditions of increasing natural gas prices. 

1220 BUCIIANA"', G. A.; MCDONALD, G.; EVANS, P. W. C. 
Control of Drosphila spp., Carpophilus spp. and Ephestia figu
lilella (Gregson) in sultana grapes grown for dried fruit. Austra
lian Journal of Experimental Agriculture and Animal 
Husbandry ( 1984) 24 ( 126) 440-446 [En, 5 ref., 2 fig.] Sunray
sin Horticultural Research Institute, Box 460,Jrymple, Victoria 
3498, Australia. 

Sultana grapes grown in Australia for dried fruit are 
attacked by insects before, during and after havest. Chlorpyrifos 
was tested in the field in Victoria in 1979 and I 980 against 
Drosophila simulans Sturt., D. melanogaster Mg., Carpophi/us 
hemipterus L., C. dimidiatus (F.), Urophorus humera/is (F.) 
(C. humeralis), Ephestia jigulilella Gregson, Plodia 
interpuncte//a (Hb.) and Oryzaephilus surinamensi.s (L.) on 
the crop. Pre- and post-harvest treatment in 1979 at a rate 
designed to give an initial residue of 25 mgfkg in the grapes 
reduced infestation in drying and dried grapes. Pre-harvest 
treatment in 1980 at 50 and 5 mgfkg was effective in controlling 
infestation in the fresh, drying and dried grapes for each of 4 
successive harvest occasions, and during storage in a packing 
shed. Treatment at 2 mgfkg was less effective against E. jigu
lile/la, P. inlerpuncte/la and 0. surinamensis in the latter 
phases of the experiment. An application of dip mixture (I% 
drying oil plus 17 gflitre potassium carbonate) to grapes on the 
vines suppressed Drosophila and Carpoplzilus for a short period 
but had no effect on the other insect pests. 

See also abst. 1114 

Root vegetables 

1221 WATSON, D. R. W.; HALE, C. N. Bacteria associated 
with onion bulb spoilage. New Zealand Journal of Experimen
tal Agriculture (1984) 12 (4) 351-355 [En, II ref., I fig., I tab.] 
Pl. Dis. Div., DSIR, Auckland, New Zealand. 

Investigation of organisms associated with vinegar rot, a 
previously undescribed spoilage affecting mature bulbs of cv. 
Pukekohc Long Keeper in NZ,is reported. Although bacteria 
could always be isolated from spoiled bulbs, no specific organ
ism was consistently associated with vinegar rot damage, nor 
was any found capable of producing vinegar rot symptoms when 
inoculated into healthy bulb tissue. It is concluded that vinegar 
rot is not caused by a specific bacterial pathogen. 

1222 DANG, J. K.; GUPTA, P. C. Chemical control of stor
age rot of onion bulbs caused by Fusarium so/ani. Haryana 
Agricultural University Journal of Research ( 1984) 14 (3) 403· 
404 [En, 11 ref.] Dep. Pl. Path., Haryana Agric. Univ., Hissar, 
India. 

Pre-inoculation treatments with 2,4-D, potassium 
metabisulphite, diphenylamine and acetic acid gave 58% reduc
tion in rotting but none of the post-inoculation treatments was 
effective in controlling the disease. 

1223 RAJAMMA, P. Control of Cylas formicarius during 
storage of sweet potato (Ipomoea batatas) tubers. Journal of 
Food Science and Technology, India (1984) 21 (3) 185-I87 
[En, 8 ref., l tab., Central Tuber Crops Res. Inst., Trivandrum-
695 017, Kerala, India] 

Sweet potato tubers heaped on the floor and covered with 
red earth and wood ash were free from weevil infestation and 
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drying for 2 months. Storage in gunny bags, even with insecti
cides, was not effective beyond one month. 

1224 TANAKA, M.; CHEE, K.; KOMOCHI, S. [Studies on the 
storage of autumn hanested onion bulbs. II. Influence of storage 
temperature and humidity on bulb rot] Research Bulletin of the 
Hokkaido National Agricultural Experimelll Station ( 1985) 
No.l41, 17-28 [Ja, en, 30 ref., 5 fig., 4 tab.] Hokkaido Natn. 
Agric. Exp. Sta., Hitsujigaoka, Toyohira, Sapporo, Japan. 

In Hokkaido the rots occurring during storage are mainly 
Fusarium basal rot, neck rot and bacterial soft rot, originating 
in the infected bulbs before storage. Av. losses from bulb rot 
may be as high as I 0% of bulbs harvested in a normal year. The 
rots were increased by higher temps. but under storage at 0°C 
very little rot was observed even after 8 months. When the bulbs 
were removed to 25° after cool storage, bulb rots increased 
rapidly. The incidence of rot was increased by high RH (> 
95%) and inhibited by RH of65-75%. Neck rot occurred even at 
2" when RH was high. Warming the bulbs to 42-45" for 48 h 
just before storage promoted bacterial rot although this tech
nique has been used to control neck rot. Bulb rot should be 
controlled by not bringing infected bulbs into the storehouse and 
by storing bulbs at 0° and low RH. 

1225 PATIL, R. S.; KALE, P. N. Correlation studies on bulb 
characteristics and storage losses in onion. Journal of 
Maharashtra Agricultural Universities (1985) 10 (I) 38-39 
[En, 8 ref., I tab.] Mahatma Phulc Agric. Univ., Rahuri-413 
722, India. 

In studies with 37 onion cultivars percentage total loss was 
positively correlated with neck thickness, bulb diam. (equatorial 
and polar), physiological weight loss, sprouting and rotting. 
Bulb weight \\'as positively correlated with neck thickness, bulb 
diam. and rotting Cultivars Seroli-1 and Adsuli-1, having a thin 
neck and moderate bulb weight showed least storage losses and 
proved most promising. 

1226 MIGNtJCCi, J. S.; KoK, C. DE; SANTIAGO, M.; GREEN, J.; 
HEPPERt.Y, P.R.; V~LEZ, H.; TORRES·L6PEZ, R. Yam (Dios· 
corea spp.) management for control of tuber decay. In Proceed
ings of the Sixth Symposium of the lmemational Society for 
Tropical Root Crops. Lima, Peru; International Potato Centre 
( 1984) 607-613 [En, 8 ref., 3 tab.] Agric. Exp. Sta., Coli. Agric. 
Sci., Univ. Puerto Rico, Mayaguez, P.R. 00708. 

Yam tubers appear most susceptible to decay during early 
stages of sprouting, at late stages of field senescence and during 
storage. In Puerto Rico, major organisms associated with tuber 
decay arc: Penicillium spp., Fusarium oxysporum, Fusarium 
so/ani. Rhizoctonia sp. and Erwinia spp. Commercial 
thiabendazole fungicides, applied before storage, reduced tuber 
fungi during storage and increased field stands and yield. Dios
corea a/ata cv. Florida and whole tubers showed less rapid and 
extensive tuber decay in storage than D. rotundata cv. Haba
nera and seed-pieces, respectively. Storing yams on raised slat
ted beds of bamboo reduced storage decay compared to 
commonly used soil surface storage. Pre-plant fungicide treat
ment of seed-pieces from high quality Habanera tubers 
increased emergence and yield. Treatment with captan alone or 
with captan + benomyl or + thiabendazole resulted in > 90% 
emergence compared to 52% for untreated pieces. Field emer
gence and yam tuber yield were directly related. 

Potato 

1227 LAPWOOD, D. H.; READ, P. J. A simplified slice 
method for assessing tuber susceptibility of potato cultimrs to 
Erwinia carotovora subsp. atroseptica. Plant Pathology ( 1985) 
34 (2) 284-286 [En, I ref., 2 tab.] Rothamsted Exp. Sta., 
Harpcndcn, Herts. AL5 2JQ, United Kingdom. 

The susceptibility of 24 cultivars was assessed by inoculat
ing freshly made wounds on tuber slices with drops (0.02 ml) 
containing 1011

, 107 or IOfl bacterial cells/ml and incubating 
aerobically for 3d at 15° or 20°C. At 20° differences between 
cultivars were clear at all concn but at 15° less so at the lowest 
concn unless incubation time was extended. The rank order of 
cultivar susceptibility was similar to that found in previous 
seasons. 
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Green and salad vegetables 

1228 WANG, C. Y.; HINSCH, R. T.; KINDY A, W. C. Effect 
of different perforations in polyethylene films on quality of head 
lettuce after transcontinental shipment. HortScience ( 1984) 19 
(4) 584-586 [En, 9 ref.] Agricultural Research Service, Belt
sville, MD 20705, USA. 

Iceberg lettuce was evaluated after cross-country shipment 
from California to Maryland, and after shipment plus storage 
and holding periods. Butt discolouration was more severe in the 
naked lettuce than in the packaged heads immediately after 
shipment, but this difference was not as evident after 3 days of 
holding at I5°C or after 2 weeks of storage at 3°. Numbers of 
discoloured ribs were consistently lower throughout transpora
tion, storage and holding periods with lettuce packaged with 
0.032 mm polyethylene (PE) with 285 perforations/em' or 
packaged with 0.025 mm PE with 112 pcrforationsfcm2 than 
with lettuce in other treatments. Lettuce packaged in 0.013 mm 
PE with 10 mm slits had the least weight loss among all treat
ments after shipping plus 2 weeks of storage at 3°. However, the 
decay was more severe in this treatment than in that packaged 
with perforated PE films. Russet spotting occurred in all treat
ments after storage and holding following shipment but the 
severity was not associated with packaging. More heads 
remained salable after 2 weeks at 3° plus 3 days at 15° follow
ing shipment in treatments packaged with perforated PE films 
than in other treatments, primarily because of less decay and 
fewer discoloured ribs. 

1229 STEWART, J. K.; MoN, T. R. Commercial-scale vac
uum fumigation with ethyl formate for posthanest control of the 
green peach aphid (Homoptera: Aphididae) on film-wrapped let· 
tuce. Journal of Economic Entomology ( i984) 77 (3) 569-573 
[En, 8 ref., 2 fig.] Protection and Quarantine Research Unit, 
Horticultural Crops Research Laboratory, ARS, USDA, \Vest
ern Region, Fresno, California 93747, USA. 

In studies in California in 1981-82, commercial-scale vac
uum fumigation with ethyl formate gave >98% control of 
Myzus persicae on film-wrapped packed head lettuce. Fumiga
tion for I h at 60 mm Hg with an initial dosage of 0.5% ethyl 
formate was as effective as that with 0.9% ethyl formate. The 
higher dosage caused some injury to the lettuce, but the lower 
one did not. Neither taste nor odour of the lettuce was affected 
by fumigation at either level. Residues of ethyl formate could 
not be detected, and only trace amounts of ethanol were found in 
the fumigated lettuce. 

FISH AND SEAFOOD 

1230 ZEBRAL, A. A. [Isolation and characterization of lac
tose-positive Vibrio from mussels of Guanabara Bay, Rio de 
Janeiro State.} lsolamento e caracteriza~iio de Vibrio lactose
positivo, de mexilhOes da Bafa da Guanabara, Estado do Rio de 
Janeiro. Revista de Microbiologia (1985) 16 (I) 46-48 [PI, en, 
2 tab.] Biomed. lnst., Univ. Fluminense, Niter6i RJ, Brazil. 

Four strs. of a new V. potentially pathogenic to man were 
isolated and their characteristics studied. Tests for differentiat
ing V. parahaemolyticus from V. alginolyticus are described. 

1231 FRAISER, M. B.; KOBURGER, J. A. Incidence of salmo· 
nellae in clams, oysters, crabs and mullet. Journal of Food 
Protection ( 1984) 47 (5) 343-345 [En, 25 ref., 3 tab.] Food Sci. 
& Human Nutrition, Florida Univ., Gainesville, Fla. 32611, 
USA. 

Sixty samples of each seafood were analysed for the pres
ence of salmonellae within 4 h of harvesting. Mullet was the 
only seafood from which salmonellae were not recovered. The 
variety of serotypes isolated, coupled with consistent recoveries 
throughout the year, suggests that salmonellae may represent a 
portion of the natural background flora in these seafoods rather 
than recent single source contamination. 

1232 SOLBERG, M.; POST, L. S.; FURGANG, D.; GRAHAM, C. 
Bovine serum eliminates rapid nonspecific toxic reactions during 
bioassay of stored fish for Clostridium botulinum toxin. 
Applied and Environmental Microbiology (1985) 49 (3) 644· 
649 [En, 13 ref., I fig., 4 tab.] Dcp. Food Sci., Cook Coil., 
Rutgers State Univ., New Brunswick, NJ 08903, USA. 



Nonspecific toxic reactions were mediated by the Gram
negative microbiota, inherent to the fish, which were the source 
of lethal, heat-stable endotoxins. The treatment of assay sam
ples with bovine serum eliminated nonspecific reactions through 
the interaction of constituent serum immunoglobulin M (lgM) 
with endotoxic material. Removal of lgM from bovine serum 
through treatment with protein A or concanavalin A resulted in 
a Joss of protective activity. 

1233 MILLER, M. L.; KOBURGER, J. A. Evaluation of direct 
enrichment at elevated temperature for recovery of salmonellae 
from oysters. Journal of Food Protection (1984) 47 (4) 267-
269 [En, 20 ref., 2 tab.] Food, Sci., Human Nutr. Dep., Florida 
Univ., Gainesville, Fla. 32611, USA. 

A comparison of the recovery of salmonellae from natu
rally contaminated oysters was made by using either lactose 
broth preenrichment at 35°C followed by selective enrichment 
in Tctrathionate and Selenite Cystine broths at 35, 41 and 
43°C, or direct enrichment in Tctrathionatc and Selenite Cys
tine broths with incubation at 35, 41 and 43°C. Direct enrich
ment in Selenite Cystine broth at both elevated temperatures 
produced the greatest number of positive samples. 

1234 PYLE, M. L.: KOBURGER, J. A. Increased sensitization 
of shrimp microflora to hypochlorite following a sodium bisulfite 
dip, Journal of Food Protection (1984) 47 (5) 375-377 [En, 10 
ref .• 5 tab.] Food, Sci., Human Nutr. Dep., Florida Univ .• 
Gainesville, Fla. 32611, USA. 

Various con en of hypochlorite ( 12.5-200 p.p.m.) and 
sodium bisulphite (0.15-2.5%) applied singly and as successive 
dips were compared for their effect on the microbial flora of 
shrimp. Sodium bisulphitc exhibited antimicrobial activity at all 
concn tested, with a 50% reduction in bacterial numbers at 
2.5%. Hypochlorite reduced the bacterial load 75% at 200 
p.p.m. Under certain conditions a sequential treatment of 
shrimp with bisulphite, followed by a hypochlorite dip, signifi
cantly increased the antimicrobial effectiveness of the hypochlo
rite. This synergistic effect, however, was not apparent on 
shrimp following 24 h of iced storage. 

1235 RYSER, E. T.; MARTH, E. H.; TAYLOR, S. L. Hista
mine production by psychrotrophic pseudomonads isolated from 
tuna fish. Journal of Food Protection (1984) 47 (5) 378-380 
[En, 24 ref., I tab.] Food Res. lnst., Wisconsin-Madison Univ., 
Madison, Wis. 53706, USA. 

Sixty isolates of psychrotrophic bacteria obtained from raw 
tuna fish were identified as Pseudomonas jfuorescens, P. putida 
and non-fluorescent P. sp., and were tested for their ability to 
produce histamine. Following incubation in modified histidine 
decarboxylase broth, 28% of P. putida, 21% of P. fluorescens 
and 62% of non-fluorescent P. sp. isolates produced histamine. 
The max. amount of histamine produced by a single isolate was 
3.2 mg/100 ml, far below the min. level of 50 mg/100 g believed 
necessary to induce symptoms of histamine toxicity. 

1236 GREENWOOD, M. H.; COETZEE, E. F. C.; FORD, B. M.; 
GILL, P.; HOOPER, W. L.; MATIHEWS, S.C. W.; PATRICK, S. 
The microbiology of cooked prawns and shrimps on retail sale. 
Journal of Hygiene (1985) 94 (3) 319-326 [En, 17 ref., I fig., 3 
tab.] Public Health Lab., Poole General Hasp., Poole BHI5 
2JB, UK. 

In an inter-laboratory survey, 148 samples of cooked 
prawns and shrimps were obtained at the point of sale to the 
consumer. Yersinia enterocolitica was isolated from 3 samples. 
Results for total viable count and presence of Escherichia coli 
and Staphylococcus au reus complied well with available guide
lines for imported cooked prawns, suggesting that the risk,.of 
food poisoning from retail samples of these foods in the South of 
England is minimal. 

1237 MACRI, B.; PANEBIANCO, A.; COSTA, A. L.; MIDILI, S. 
[Yeast-induced disease in sea fish. H. Studies on the causal agent, 
the lesions and food hygiene aspects.] Patologia da lieviti in pesci 
marini. II. Studi sull'agente eziologico, sugli aspetti anatomo· 
istopatologici e su alcune considerazioni di ordine sanitaria ed 
ispcttivo. Summa ( 1984) I (2) 89-94 [It, en, 39 ref., 15 fig.] 
Fac. Vet. Med., Univ., Messina, Italy. 

Candida albicans was isolated from skin lesions on 10 
young grey mullet (Mugi/labeo) and also from muscle samples 
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from the affected areas. Such fish could be a source of human 
infection. 

See also absts. 1089, 1241 

MEAT 

See olso absts. 1081, 1087, 1089, 1099, 1122, 1173 

1238 STERN, N.J.; GREEN, S. S.; THAKER, N.; KRONT, D. J.; 
CHJU, J. Recovery of Campylobacter jejuni from fresh and 
frozen meat and poultry collected at slaughter. Journal of Food 
Protection (1984) 47 (5) 372-374 [En, 19 ref.] USDA, Food 
Safety Inspection Br., Washington, D.C. 20250, USA. 

About 800 fresh and frozen meat and poultry samples were 
collected at slaughter. Isolation levels of C. jejuni from fresh 
tissues were 5 times higher (12.1%) than from frozen tissues 
(2.3%). The prevalence of C. jejuni in fresh tissues was also 
higher when results were compared by animal species rather 
than by individual tissues. 

1239 WOOLTHUIS, C. H. J.; MOSSEL, D. A. A.; LOGTF.STIJN,J. 
G. VAN; KRL:IJF, J. M. DE; SMULDERS, F. J. M. Microbial 
decontamination of porcine liver with lactic acid and hot water. 
Journal of Food Protection (1984) 47 (3) 220-226 [En, 47 ref.] 
Dep. Sci. of Food of Animal Origin, Utrecht Univ., 3508 TD 
Utrecht, Netherlands. 

Because current hygienic practices did not appear to result 
in bacteriologically fully acceptable porcine livers, the com
bined effects of decontamination and vacuum packaging on 
their bacteriological condition were investigated. As compared 
with controls, immersion in lactic acid solution or hot water 
were both effective means of decontamination but treatment 
with lactic acid was significantly more effective in reducing total 
colony counts and Iactobaciilaceae CFU-counts on liver sur
faces than treatment with hot water. Moreover, lactic acid, but 
not hot water, improved the bacteriological conditions of the 
inner parts of liver. 

1240 SINELL, H.-J.; KLINGBEIL, H.; BENNER, M. 
Microflora of edible offal with particular reference to Salmo
nella. Journal of Food Protection (1984) 47 (6) 481-484 [En, 
13 ref.]lnst. Food Hyg., Frcie Univ., Koserstrassc 20, D-1000 
Berlin 33, German Federal Republic. 

Feeding of raw offal has been suspected as a major source 
or Salmonella infections in pets, particularly dogs, in West 
Berlin. Of 408 samples (liver, lungs, heart, bovine rumen, 
oesophagus or pig) examined over a 26-month period 231 
(56.6%) contained 24 types of Salmonella. S. typhimurium was 
the most prevalent, being found in 145 samples, and included 8 
strains ofvar. copenhagen. Positive findings were most frequent 
with pig oesophagus (40 or 49) and least frequent with imported 
pig liver (17 of 58) and bovine rumen (13 of 45). All samples 
were obtained at West Berlin's central wholesale meat market 
and were from slaughter animals judged as fit for human 
consumption. 

1241 ADESIYUN, A. A. Effect of storage and consumer han
dling on staphylococcal counts of dried beef and dried fish. 
Journal of Food Protection (1984) 47 (5) 352-353 [En, 9 ref., I 
tab.] Dcp. Vet. Public Health & Preventive Med., Ahmadu 
Bello Univ., Zaria, Nigeria. 

The mean staphylococcal counts in dried beef and dried fish 
were 9.9 X 105 and 4.6 X 106 colony-forming units (CFU)/~ 
and the mean aerobic plate counts were 2.0 X I 07 and 1.2 X I 0 
CFU/g, respectively. Over a 28 day storage period at room 
temp., the mean staphylococcal count declined about 100-fold 
for both products. There was about a l OQQ.fold decline in aero
bic plate counts for both products. Samples exposed to prospec
tive buyers in a Nigerian market, though from the same batch, 
consistently showed higher staphylococcal contamination over 
the study period. Consumption of these products repeatedly 
exposed to human handling in the market for long periods may 
be a health hazard. 
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1242 RACCACH, M.; HENNINGSEN, E. C. Role of lactic acid 
hacteria, curing salts, spices and temperature in controlling the 
growth of Yersinia enterocolitica. Journal of Food Protection 
(1984) 47 (5) 354-358 [En, 32 ref., I fig., I tab.] Div. Agric., 
Food Quality Program, Arizona State Univ., Tempe, Ariz. 
85287, USA. 

Pediococcus pentosaceus, P. acidi/m:tici and Lacwbacillus 
plamarum can be used to control the growth of Y. emerocolitica 
in meat. The control of Y. elllerocolitica by lactic acid bacteria 
(LAB) was substantial at 35°C. At 27°C, complete inhibition 
of Y. elllerocolitic:a was observed with and without LAB. 
Sodium chloride and sodium nitrite were found to be important 
inhibitors of Y. enterocolitica. 

1243 GUPTA,!.. K.; KALRA, M.S.; SINGH, A. Studies on the 
growth of pathogenic bacteria at different temperatures on mut
ton and pork. Journal of Food Science and Technology, India 
(1984) 21 (5) 261-266 [En, 22 ref., 5 tab.] Dep. Microbial., 
Punjab Agric. Univ., Ludhiana-141 004, India. 

The growth of Bacillus cereus, Staphylococcus aureus, 
Escherichia coli and Salmonella typhimurium in mutton and 
pork, at different storage temp., and the effect of sodium nitrite, 
sodium chloride and sucrose in controlling them were studied by 
the extract release volume (ERV) method. With the decrease in 
ERV there was a corresponding increase in pH in both goat 
meat and pork. Sodium nitrite (0.02%) and sucrose (3%) inhib
ited the growth of B. cereus, Staphylococcus au reus and E. coli 
however Salmonella typhimurium was not inhibited by sodium 
nitrite but was sightly inhibited by sucrose. Sodium chloride 
(2%) inhibited growth of B. cereus and£. coli in goat meat and 
pork while Staphylococcus aureus was not inhibited in goat 
meat and only slightly inhibited in pork. 

1244 BERRY, B. W.; LEDDY, K. F.; ROTHENBERG, C. A. 
Sunival and growth of Staphylococcus aureus on temperature
abused beef livers. Journal of Food Protection (1984) 47 (4) 
260-262 [En, 17 ref., I tab.] Meal Sci. Res. Lab., USDA, 
Beltsville, Md. 20705. USA. 

Beef livers from freshly slaughtered cattle were inoculated 
with coagulase-positive S. aureus and then placed in frozen 
storage for 14 d. After this, half of the livers were subjected to 
15 d slow surface thawing while the other half continued in 
frozen storage. When all livers were subjected to 24-144 h of 
storage at either 10 or 21 °C, those that had been subjected to 15 
d of slow surface thawing displayed a lowerS. au reus count and 
higher aerobic plate count than livers subjected to rapid thawing 
followed by holding at the high temperatures. This may mean 
that if livers become contaminated before freezing, then rapid 
thawing coupled with high storage temperatures could allow for 
rapidS. aureus growth before competitor organisms increase in 
numbers. 

1245 GARCIA, M. M.; LIOR, H.; STEWART, R. B.; RuCK
ERBALER, G. M.; TRUDEL, J. R. R.; SKLJAREVSKI, A. Isola
tion, characterization, and serotyping of Campylobacter jejuni 
and Carnpylobacter coli from slaughter cattle. Applied and 
Environmental Microbiology (1985) 49 (3) 667-672 [En, 30 
ref.] Anim. Dis. Res. lnst., Ncpcan, Ontario K2H 8P9, Canada. 

A total of 525 specimens from 100 slaughter beef cattle 
were examined for C. jejuni and C. coli by direct plating and 
enrichment techniques. Isolates were identified by cultural, bio
chemical, antibiotic sensitivity, and immunoHuorescence tests 
and further characterized with recently developed biotyping and 
serotyping methods. Fifty animals were positive for C. jejuni; 
only one was positive for C. coli. The distribution pattern of C. 
jejuni-positive animals, in decreasing order, was steers (55%), 
bulls (40%), heifers (40%), and cows (22%). Higher isolation 
rates were obtained from gall bladders (33%), large intestines 
(35%), and small intestines (31%) than from livers (12%) or 
lymph nodes ( 1.4%). C. jejuni isolation by the enrichment tech
nique was 40.2% more frequent than by direct plating; 24-h 
enrichment resulted in 24% more isolates than 48-h enrichment. 
84 of I 05 C. jejuni cultures were typable serologically and 
represented 13 serogroups. Biotype I accounted for 71% of 
biotyped cultures. Serogroup 7 biotype I was the most com
monly encountered (24%) isolate. About I in 3 positive animals 
had C. jejuni strains representing more than one serogroup. C. 
jejuni serogroups encountered in slaughter cattle were similar to 
those commonly isolated from man. 
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POULTRY AND EGGS 
1246 RENGEL, A.; MENDOZA, S. Isolation of Salmonella 
from raw chicken in Venezuela. Journal of Food Protection 
(1984) 47 (3) 213-216 [En, 37 ref.] Dep. Biological & Biochem
ical Process Techno!., Simon Bolivar Univ., Box 80659, Caracas 
1080, Venezuela. 

Forty-five samples of raw chicken carcasses obtained from 
3 poultry processing plants were examined for presence of S. 
spp. by the whole carcass rinse and skin maceration methods. 
Sensitivity of the selenite cystine (SC), tetrathionate brilliant 
green (TBG) and Rappaport (RAP) enrichment broths at 37"C 
and 43 °C was compared following preenrichmcnt in nutrient 
broth incubated al 37"C for 24 h. With the methods and media 
compared, sampling by the whole carcass rinse method and 
enrichment in RAP (43°C) and plating on bismuth sulphite 
agar provide optimal conditions for detection of S. spp. in raw 
chicken. 

1247 THOMAS, C. J.; McMEEKIN, T. A. Effect of water 
uptake by poultry tissues on contamination by bacteria during 
immersion in bacterial suspensions. Journal of Food Protection 
(1984) 47 (5) 398-402 [En, 17 ref.] Dep. Agric. Sci., Tasmania 
Univ., GPO Box 252C, Hobart, Tas., Australia 7001. 

Pieces of tissue were immersed in saline suspensions of test 
organisms. Skin and muscle fascia, not previously exposed to 
water, retained more bacteria following extended dips in these .. 
suspensions compared to a control 15 second dip. Results sug
gested contamination of poultry tissues was related to changes 
in tissue microtopography. 

1248 LILLARD, H. S.; HAMM, D.; THOMSON, J. E. Effect of 
reduced processing on recovery of foodborne pathogens from 
hot-boned broiler meat and skin. Journal of Food Protection 
(1984) 47 (3) 209-212,216 [En, 14 ref., 2 fig., 3 tab.] USDA, 
Richard B. Russell Agric. Res. Cent., P.O.Box 5677, Athens, 
Ga. 30613, USA. 

Recovery of pathogens from scalded, defeathered but· 
uneviscerated broiler carcasses with and without spray washing 
was compared to recovery from fully processed, chilled car· 
casses (controls). Reducing the number of stages of processing 
significantly reduced the incidence of Salmonella spp. but not of 
coagulase-positive staphylococci or Clostridium perfringens. 

1249 YDE, M.; GHYSELS, G. Performance of several enrich
ment media in the isolation of salmonellae from liquid egg prod
ucts. Journal of Food Protection (1984) 47 (3) 217-219 [En, 18 
ref., 3 tab.] lnst. voor Hyg. en Epidemiol., B-1050 Brussels, 
Belgium. 

Ninety-seven samples of raw liquid whole egg and egg yolk 
were analysed for the presence of Salmonella spp., 51 samples 
(52%) were found positive. A comparative study was conducted 
on the performance of 7 selective enrichment procedures in the 
isolation of S. spp. from liquid egg products: selenite-cystine 
broth incubated at 3?0 and 43°C, Moller-Kauffmann tetra· 
thionate broth at 43"C, modified Rappaport medium RI0/100 
and R10/10 also incubated al43"C, the experimental broth of 
Greenwood et al. incubated at 37°C and 43°C. The best results 
were obtained with tetrathionate broth which detected 96% of 
all positive samples. 

See also absts. 1081. I 238 

DAIRY PRODUCfS 

See also abst. 1087 

1250 BATISH, V. K.; RANGANATHAN, B. Occurrence of 
enterococci in milk and milk products. I. Enumeration, isolation 
and presumptive identification of true enterococci. New Zealand 
Journal of Dairy Science and Technology (1984) 19 (2) 133-
140 [En, 42 ref.] Dairy Microbial. Div., National Dairy Res. 
lnst., Kamal, Haryana 132 001, India. 

Milk and milk products (208 samples in all) were examined 
for the presence of enterococci, using a modified citrate azide 
agar medium. Enterococcal counts were highest in Cheddar 
cheese (7.5 X 106 c.f.u.f.g) and lowest in pasteurized milk and 
sweetened condensed m1lk (less than I 00 c.f.u.fml); none of the 
processed cheese samples contained enterococci. Overall, 80% 



of samples tested were contaminated with enterococci. All blue 
or white colonies on the modified citrate azide agar were tenta
tively identified as enterococci. Of I 017 colonies examined, 950 
were classified as group D streptococci and 810 were character
ized as 'true enterococci' by Sherman's criteria and biochemical 
tests. 

1251 POELMA, P. L.; ANDREWS, W. H.; WiLSON, C. R. 
Recovery of Salmonella species from nonfat dry milk rehydrated 
under rapid and reduced pre-enrichment conditions: collaborath:e 
study. Journal of the Association of Official Analytical Chem
ists ( 1984) 67 (4) 807-810 [En, 7 ref.] Div. of Microbial., FDA, 
Washington, DC 20204, USA. 

A collaborative study was conducted to compare the rela
tive efficiency of the AOAC rapid rehydration method with the 
reduced rehydration soak method for the recovery of Salmo
nella species from dried skim milk (DSM). In the AOAC 
method, a 25 g sample of DSM is rapidly rehydrated at a I :9 
samplejwater ratio and mixed by swirling. After 60 min, the 
flask contents arc adjusted to pH 6.8, and 0.45 ml of I% aqueous 
brilliant green dye solution is added. Flasks arc then incubated 
at 35°C. In the soak method, a 25 g sample of DSM is gently 
added to the sterile brilliant green (BG) solution at a I :9 sam
plc/BG solution ratio and allowed to soak undisturbed for 60 
min at room temp. before incubation. 12 collaborators analysed 
3 shipments of samples with the following results for the AOAC 
and soak methods: shipment I, 31 and 46 positive samples, rcsp., 
with a 48% increase in detection by the soak method; shipment 
3, 45 and 66 positive samples, resp., with a 47% increase in 
detection by the soak method: shipment 2, no significant differ
ence in recovery of Salmonella species by the 2 methods. It is 
recommended that the official final action method for the detec
tion of Salmonella species, 46.054-46.067, be revised to usc the 
soak method for analysis of dried skim milk. 

1252 SOD!, J.; llEESCllEN, W. [Studies on the quantitative 
assessment of the Limulus assay for microbiological quality of 
milk and milk products.] Untersuchungen zur quantitativen 
Aussage des Limulus-Tests tiber die mikrobiologische Beschaf
fenheit von Milch und Milchprodukten. Archiv fiir Lebensrnit
telhygiene (1984) 35 (2) 32-35 [De, en, II ref.] Ins!. fUr 
Hygiene, Bundesanstalt fUr Milchforschung, Kicl, German 
Federal Republic. 

The impending commercial appearance of a microtitrc 
Limulus test kit developed at the Bundesanstalt flir Milchfor
schung is the reason for this review of experience with the test 
and the significance of it as a measure of cell wall lipo
polysaccharide (LPS) in milk and milk products and of this as 
an index of bacteriological quality. The necessity for standardi
zation is emphasized: the kit includes a reference standard and 
the test is routinely performed after heating milk samples for 60 
min at 80°C. However, LPS content after UHT treatment has 
been found to be about 3.5 times higher than after heating at 
80°C for 60 min. Using the microtitre test the smallest titre 
difference that can be detected visually is a factor of 1.78, but 
accuracy can be improved by increasing the number of repli
cates. The repeatability of the method is discussed. LPS cannot 
be used as a direct measure of bacterial content because it is 
influenced by the composition of the flora, and many of the 
effects of processing on LPS content need further study. How
ever, in cold stored raw milk, I ng LPS corresponds to about 
5000 c.f.u. on standard plate count agar. 

1253 MARCY, G.; MOSSEL, D. A. A. [Hygienic assessment 
of whipping cream.] Schlagsahne a us hygienischer SiehL Archiv 
fiir Lebensmittelhygiene (1984) 35 (3) 56-58 [De, en, 10 ref.] 
Medizinaluntersuchungsamt, Hygienisches lnst., Gorch-Fock
Wall 15-17, 2000 Hamburg 36, German Federal Republic. 

Of 50 samples of whipped cream from Hamburg confec
tionery, 33 and 30 rcsp., had counts of aerobic bacteria and 
coliforms exceeding the limits of 5 X lOs and I 00/ml set by the 
German Federal Republic (total number of failures 38); 2 sam
ples contained Escherichia coli at more than I 0/ml. Counts of 
Salmonella typhimurium and Staphylococcus aureus. inocu
lated into cream at 103 jml, increased 2-6-fold during storage 
for 24 hat 7°C, but after 24 hat 22°C reached 107-IO'/ml in 
unwhipped cream and I 06-107Jml in whipped cream. The bacte
rial count of whipped cream, initially 10/ml, did not exceed 
100/ml when it was stored at 4°C for 6 days, but at 22°C it 
exceeded I O' fml after 24 h when whipped with clean but not 
sterile equipment; similar counts were reached after 48 h when 
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sterile equipment was used for whipping. The results show that 
bacterial contamination of whipped cream and consequent out
breaks of food poisoning are avoidable, provided that cream has 
low bacterial counts and that it is stored at low temp. and 
correctly handled. 

1254 NORTHOLT, M. D. Growth and inactivation of patho
genic micro-organisms during manufacture and storage of fer
mented dairy products. A review. Netherlands Milk and Dairy 
Journal (1984) 38 (3) 135-150 [En, nl, 65 ref.] Netherlands 
Ins!. for Dairy Res., Ede, Netherlands. 

This review discusses the various pathogens that occur in 
milk, factors affecting their viability, their behaviour during 
fermentation of milk and during ripening and storage of fer
mented milk products, and the production of amines and 
mycotoxins during ripening of cheese. 

1255 GARCIA, A. M.; FERNANDEZ, G. S. Contaminating 
mycoflora in yoghurt: general aspects and special reference to the 
genus Penicillium. Journal of Food Protection (1984) 47 (8) 
629-636 [En, 10 ref.] Dcp. de Microbial., Univ. Complutense de 
Madrid, Madrid-3, Spain. 

Contaminating mycoflora in 3 commercial brands of 
yoghurt (each with natural, banana or strawberry flavours) 
were examined using 4 different culture media (malt extract, 
Sabouraud, Czapek-Dox and Czapek yeast extract agars). The 
predominant spp. present in the 473 samples studied were Peni
cillium, Monilia, Cladosporium, Mice/ia sterilia. Alternaria, 
Rhizopus, Aspergillus and yeasts. Variations in the frequency 
of occurrence of the different moulds in samples initially and 
after storage for 20 days at 4°C are presented in 8 tables and 2 
figures. Malt extract agar was the best medium for growth of 
Penicillium spp. Isolation of Penicillium frequentans from 
yoghurt gives cause for concern since it is a potential producer of 
mycotoxins. 

1256 TABORSAK, N.; BASIC, V. [Possibilities of using micro
waves in milk processing.] MoguCnosti primjcne mikrovalova u 
tchnologiji preradc mlijcka. Mljekarstvo ( 1984) 34 (3) 82-87 
[Sh, en, 8 ref.] Prehrambeno Tehnololki Ins!., Zagreb, 
Yugoslavia. 

This review presents tabulated literature data on dielectric 
constants of milk and the effects of microwave pasteurization 
(at 2450 MHz) vs. conventional pasteurization on total bacteria 
and coliforms in milk. Systems developed for microwave treat
ment of yoghurt and cheese are described. 

1257 HELMY, Z. A.; ABD-EL-BAKEY, A.; MOHAMED, E. I. 
Occurrence of Bacillus cereus in milk and milk products in 
Egypt. Ze111ralblatt f!lr Mikrobiologie ( 1984) 139 (2) 129-133 
[En, de, 20 ref.] Agric. Microbial. Dep., Cairo Univ., Cairo, 
Egypt. 

10 samples each of raw milk, pasteurized milk (2 types), 
dried milk, dried infant formula, Domiati cheese and processed 
cheese obtained from Cairo markets were tested for Bacillus 
cereus contamination using 3 selective media containing egg 
yolk, egg yolk+ LiCI +polymyxin B, and egg yolk+ polymyxin 
B. One of the pasteurized milk types contained no B. cereus. 
70% of the samples of raw milk, pasteurized milk (2nd type), 
dried milk, and infant formula, 50% of the Domiati cheese and 
90% of the processed cheese samples were found to contain B. 
cereus spores; counts were 100-1 million and 10-lOOJml in raw 
and pasteurized milks, resp., and I 0-I 000 in the cheeses. Spores 
in infant formulas (I 0-1 000) were only detected using agar 
containing egg yolk; in general, this agar gave the best recovery 
rate of the 3 media tested. Biochemical confirmatory tests indi
cated that all 515 colonies isolated in this study were lecithin
ase-positive. Other biochemical characteristics are briefly 
noted. 

1258 REITER, B.; HXRNULV, G. Lactoperoxidase 
antibacterial system: natural occurrence, biological functions 
and practical applications. Journal of Food Protection (1984) 
47 (9) 724-732 [En, 124 ref.] National Ins!. for Res. in Dairy
ing, Shinfield, Reading RG2 9AT, UK. 

In the present review dealing with the antibacterial 
lactoperoxidase (LP) system, it is shown that the two reactants 
SeN- and H20 2 as well as the catalytic enzyme lactoperoxidase 
(LP) are widely distributed in nature and that evidence for the 
activity of the LP system in animals, including man, is accumu
lating. The in vitro effects on bacterial and animal cells are 
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discussed and the unique action of the LP system on the bacte
rial cytoplasmic membrane is pointed out. Some practical appli
cations arc also presented, with particular emphasis on the 
possiblity of utilizing the LP system to preserve the quality of 
raw, cooled as well as uncoolcd milk. It is concluded that the 
addition of minute quantities of SCN- and H20 2 (approx. 12 
and 8 p.p.m., resp.) to secure an optimum activity of the LP 
system should be harmless to the consumer of milk and milk 
products treated in this way. 

1259 EIBEL, H.; KESSLER, H. G. The storage stability of 
pasteurized cream. Milchwissenschafl (1984) 39 (II) 648-651 
[En, de, 7 ref.] lnst. fUr Milchwissenschaft & Lebensmit
tclverfahrcnstcch., Tech. Univ. Milnchcn, Freising-\Veihcn
stephan, German Federal Republic. 

Raw cream (30% fat), with av. mixed bacterial flora, was 
heated at temp. ranging from 55 to \30°C with holding times 
from 2 to 60s. Heat-treated creams were subsequently stored in 
the dark at temp. of 5, 6, 8, I 0 or 13 'C for up to 6 wk. Bacterio
logical analyses of cream samples immediately after processing 
showed that there was a stepwise increase in the destruction of 
different types of microorganisms with increasing heat treat
ment: increasing the holding time for >20 s had no further 
effect on bacterial counts. Creams heated at 80-100°C, could be 
stored satisfactorily at 5°C for 4 wk, whereas at I 0 and 13°C 
the total count reached a value of I millionjml in about 8 and 4 
days, resp., probably due to the presence of spore-forming bac
teria such as Bacillus cereus. Cream samples heated at temp. 
> IOO'C (tending towards the UHT region) could be stored at 
13'C for 14 days or at IO'C for 35 days before total counts 
reached unacceptable levels. However, these creams initially 
had a distinct cooked flavour and later a stale flavour. It is 
concluded that a reduction in storage temp. is more effective 
than increasing the processing temp. for improving the storage 
stability of cream. 

1260 JORDANO SALINAS, R. [Yoghurt contamination with 
coliforms, Escherichia coli and enterocococci.] Evoluci6n de Ia 
contaminaciOn del yogur par coliformes, E. coli y enterococos. 
Archivos de Zootecnia (1984) 33 (125) 19-26 [Es, en, 29 ref.] 
Dep. de Higiene, Fac. de Vet., Univ. de COrdoba, COrdoba, 
Spain. 

Coli forms and Escherichia coli were found in some sam
ples of natural and strawberry-flavoured yoghurt analysed 
within 24 h of manufacture, but not in samples analysed after 10 
days at 7°C; during this period of storage the pH of the yoghurts 
fell from 4.3 to 4.0. Enterococci were found in all samples of 
both types of yoghurt even after 40 days at 7°C. For measure
ment of the hygienic quality of yoghurt, counts of enterococci 
arc more reliable than counts of coliforms and E. coli. 

1261 KONDRATENKO, M.; G'OSHEVA, B.; MUTAFOVA, K.; 
SHISHKOVA, I. [Objecthe evaluation ofthe flavour of yoghurt.] 
Voprosy Pitaniya ( 1984) No. 2, 63-65 [Ru, en, 8 ref.] Central 
Lab. for Pure Dairy Cultures, Sofia, Bulgaria. 

135 yoghurt samples were classed in 6 organoleptic quality 
grades by subjective evaluation in accordance with Bulgarian 
Standard 12-72 [DSA 36. 5074]. The mean percentage of 
Streptococcus thermophilus in the microftora was directly 
related to the quality grading, decreasing from 71.78% for the 
top grade to 49.01% for the lowest grade. By multiple regression 
analysis 8 models were constructed for objective confirmation of 
organoleptic grading results. The best model (multiple correla
tion coeff. R = 0.518) included the variables coliform 
titre,coliform index, mouldsjg, yeasts/g and percentage of S. 
thermophilus. with regression coefficients of 1.283, -0.0001, 
-0.004, -0.000 003 and -0.211 resp. and with 14.021 as the 
constant. 

1262 FINOLI, C.; VECCHIO, A.; BELLA VITA, M.; CERUITI, G. 
[Occurrence of aflatoxin Ml in milk and milk products.] Sulla 
prcscnza di aflatossina M I in latte e derivati. Lalle (1983) 8 (9) 
611-625 [It, en, 215 ref.] Cattedra di Residui e Additivi Ali
mentari, Univ. degli Studi, Milan, Italy. 

Incidences of aflatoxin M I (AFM) in feedstuffs, milk, 
dried milk, curd and cheeses are tabulated and discussed. 
Experimental data are also presented from TLC analyses of 50 
samples of cheese (including 17,2 and 5 varieties of cows', ewes' 
and goats' milk cheeses, rcsp.), I sample of dried whey and 4 
samples of dried milk (3 skim and I whole milk). Preliminary 
tests showed that recovery of added AFM was 62-75% in cheese, 
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88% in dried skim milk and 84% in raw milk. AFM partitioning 
between whey and curd was 45:55 and 44:56 in raw and pasteur
ized milks, resp. AFM was only isolated from 4 of the cheese 
samples; this was confirmed by reaction with triftuoroacetic 
acid. Although UV spectra were not in total agreement. MS and 
IR were identical to those of the standard reference AFM solu
tion. MS spectra of both standard and experimental samples did 
however differ from literature data for pure AFM; this was 
attributed to excessive storage of the AFM in solution before 
analysis in the present experiment. 

Milk 

1263 KESSLER, H. G.; HORAK, F. P. Effect of heat treat
ment and storage conditions on the keeping quality of pasteur
ized milk. Milchwissenschaft (1984) 39 (8) 451-454 [En, de, 4 
ref.] lnst. for Dairy Sci. & Food Eng., Tech. Univ. Munich, 
Freising-Weihenstephan, German Federal Republic. 

Raw milk with an average mixed milk flora was heated at 
55-90'C with holding times of 5-60 s, aseptically filled into 
sterile bottles and stored at 5, 8, I 0 or 12'C. The following tests 
were carried out immediately after heating and then daily dur· 
ing a storage period of 16 days: total viable count, Gram-nega
tive organisms, pH-value and organoleptic evaluation (taste and 
smell). The keeping quality was unsatisfactory in the sub-pas
teurization range ( <68'C). A shelf-life of more than 20 days 
could be reached at a storage temp. of 5°C with a heat treat
ment between 71 and 78°C. The combinations 85°Cj15 sand 
40 s as well as 78'C/40 s resulted in a 2 to 3 days shorter shelf
life than the heat treatmcntsat 71 'C/40 s or 74'C/15 sand 40 
s or 78°Cj15 s. The reason for this surprising behaviour could 
be either a reduced antagonistic effect or a faster spore germina
tion rate at the higher temp. When log shelf-life was plotted 
against the storage temp., straight-line relationships were shown 
for certain temp.Jtime combinations. 

1264 MJJACEVIt, Z.; MlLJKOVIt, V. [Staphylococci in milk 
and problems of milk control at distribution.] Stafilokoke u 
mleku i problemi kontrole mleka u prometu. Mljekarstvo 
(1984) 34 (2) 35-40 [Sh, en, 17 ref.] Vet. Fak., Belgrade, 
Yugoslavia. 

Milk samples with initial Staphylococcus au reus counts of 
102, 103 or IO' fml were stored at 4, IOor 25'C for up to 9 h, and 
S. au reus counts were measured. Enterotoxin was detected only 
in samples with initial counts of 105 Jml, stored for 9 hat 25°C. 
Thermonuclease was detected in samples of incorrectly cooled 
milk (delivered uncooled to the collection point) after a lag of 
24-36 h. The thermonuclease test is recommended for detecting 
samples likely to contain enterotoxin. 

1265 GAJDIJ~EK, S:. [Fluctuations in the microbiological 
quality of raw milk.] Ceskos/ovenska Hygiena (1983) 28 (10) 
545-550 [Cs, en, ru, 8 ref.] Vysoka Skala Zemi!delska, Brno, 
Czechoslovakia. 

The microbiological quality of raw milk was studied for I 
yr in 14 dairy factories. Sampling was performed twice per 
month. Analyses of the total 393 samples showed that mean 
total bacterial count over the whole period was 337 000/ml; in 
individual months the mean values ranged from 146 000 to 729 
000/ml. Mean psychrotrophic bacterial count for the year was 
64 900(ml. Mean coliform count over the year was 7320/ml, 
and in mdividual months the mean values ranged from 1200 to 
26 400/ml. Mean count of heat-resistant bacteria for the year 
was 2100/ml, with mean values in individual months ranging 
from 210 to 119 700/ml. 

1266 KROLL, S.; KELLERER, B.; BUSSE, M.; KLOSTERMEYER, 
H. [Proteolytic psychrotrophs of raw milk. I. Identification on 
the basis of physiological characteristics.] Die proteolytisch 
aktiven psychrotrophen Bakterien in Rohmilch. I. Differ
enzierung aufgrund stoffwechselphysiologischer Merkmale. 
Milchwissenschaft (1984) 39 (9) 538-540 [De, en, 29 ref.] SUd
deutsche Versuchs- & Forschungsanstalt fiir Milchwirtschaft 
an der TU Mtinchen, Freising-Weihenstephan, German Fed
eral Republic. 

Proteolytic bacteria were isolated from pre·cooled raw milk 
produced in the collecting area of Freising, Bavaria. 83% of the 
101 strains were identified as Pseudomonas ftuorescens. 2 
strains were identified as ftavobacteria, I strain as Streptococ
cusfaecalis subsp.liquefaciens and 1 as a Serratia sp. Cluster 
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analysis of the pseudomonads resulted in 3 groups which were 
almost identical with 3 of Bergey's classification groups (Bio
typcs I and Ill and miscellaneous strains). Biotypes II and IV 
were not present among the isolated strains. 

1267 WAGNER, A.; PALMA!, B.; QUARINI, L. (Increasing the 
shelf life of pasteurized milk.] Paszt''orozott fogyaszt6i tej fogy
aszthat6sagi idcjcnck novclcsc. Tejipar (1987) 31 (3) 60-62 
[Hu, en, ru, 18 ref.] Tejtermekek Ellen .. orz .. o Allomasa, Buda
pest, Hungary. 

Pasteurized milk processed at a Hungarian dairy under 
practically sterile conditions and packaged in 0.5-1 plastic 
sachets still showed excellent microbiological and organoleptic 
quality after 3 days' storage at 10°C. Its total bacterial count 
was significantly lower than that of similarly packaged pasteur
ized milk which was processed under ordinary conditions of 
hygiene. In view of this result it is suggested that the guaranteed 
shelf life of pasteurized milk in Hungary should be increased 
from I to 2 days, provided that this measure is supported by 
efforts to establish a continuous cold chain and speed up 
deliveries. 

1268 ScHOTZ, M.; LAUTH, H.; WIESNER, H. U. (Optimizing 
the serological method using counterimmunoelectrophoresis and 
culture methods for identifying Streptococcus agalactiae in 
milk.] Optimierung des serologischen Suchtcstcs mit der 
Counter-Immun-Elektrophorese sowie des kulturellen 
Nachweises von Streptococcus agalactiae in Milchproben. 
Archiv fiir Lebensmittelhygiene (1984) 35 (3) 58-60 [De, en, 14 
ref.]lnst. fiir Hygiene & Tech. der Milch, Tierarztlichen Hoch
schule Hannover, 3000 Hanover I, German Federal Republic. 

On the basis of studies on pasteurized milk and UHT milk 
inoculated with Streptococcus agalactiae and on bulk raw milk 
samples, a method is proposed for detection of antigens from 
group B streptococci by counterimmunoclcctrophoresis (CIE). 
Unpreserved milk samples (8 ml) were incubated at room temp. 
for I 0-18 h, enriched with 2 ml of meat extract and incubated at 
37°C for 8-12 h. Antigens were extracted from the cell sediment 
with pronase E, and analysed by CIE. Tests on 696 bulk milk 
samples showed that this method gave 5-20 times greater % 
detection than the standard (Deutsche Veteriniirmedizinische 
Gesellschaft) method for S. agalactiae (i.e. plating milk directly 
onto bovine blood agar). Preservation with Ly 20 decreased the 
detection rate of S. aga/actiae by the culture method from 18 to 
l5%and the detection rate of antigens by CIE from 32 to 18% in 
238 bulk milk samples. The detection rate of S. agalactiae by 
plating on blood agar was improved up to 14-fold by pre-enrich
ment of milk. Culturing on selective media (e.g. Edwards 
medium or Streptococcus-selective agar) improved detection of 
S. agalactiae. 

1269 VISSER, J. R.; GROOTE, J. M. F. H. DE The Mnlthus 
microbiological growth analyser as an aid in the detection of 
post-pasteurization contamination of pasteurized milk. Nether~ 
lands Milk and Dairy Journal (1984) 38 (3) 151-156 [En, 6 
ref.] Melkunie Holland, Woerden, Netherlands. 

Unopened bottles or packs of pasteurized milk are incu
bated for 18 hat 25°C, and I ml milk is then transferred with 9 
ml EC medium (bile lactose broth) to the culture tubes of a 
Malthus microbiological growth analyser. An increase in con
ductance during subsequent incubation for 20 hat 30°C points 
to the presence of recontaminating Gram-negative bacteria. 
This test detects almost as many recontaminated bottles or 
packs as the best recontamination tests available up to now, and 
docs not give false-positive results due to thermoduric Gram
positive bacteria. 

1270 BOER, E. DE; HARTOG, B. J.; BORST, G. H. A. Milk as 
a source of Campylobacter jejuni. Netherlands Milk and Dairy 
Journal (1984) 38 (3) 183-194 [En, nl, 80 ref.] Food Inspection 
Service, Zutphen, Netherlands. 

Campylobacter jejuni was isolated from 2 of 1200 milk 
samples from farm bulk tanks, but not from 600 samples from 
milk cans or 750 samples from cows with clinical mastitis. The 
isolation procedure, involving addition of I ml milk to tubes 
containing I 0 ml Preston enrichment medium, followed by incu
bation for 48 hat 42°C and then subculturing on Preston agar 
medium, detected the bacteria at levels down to 1 cell/mi. Sur
vival of 4 C. jejuni strains inoculated at 10-10 000 cells/ml 
ran¥ed from 1 to 8 days in raw milk and 8 to > 28 days in 
stenlized milk, but survival in raw milk containing 1- I 0 cellsfml 
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was less than 4 days. Questionnaires returned by 265. patients 
with C. jejuni enteritis showed that the disease was not related 
to raw milk consumption. 

1271 PUGINA, P.; BENZ!, G.; GIRALDI, V.; MINGRONE, M.G.; 
FANTASIA-MAZZOTTI, M. (Yersinia spp. strains isolated from 
raw milk samples and bovine and human stools in the Rovigo 
province.] Stipiti di Yersinia sp. isolati da campioni di lattc 
crudo e da feci bovine e umanc in Provincia di Rovigo. Bol/et
tino dell'lstitwo Sieroterapico Milanese (1984) 63 (2) 100-1 03 
[It, en) Ospcdale Civile, Servizio Microbial., Via tre Martiri. 4-
45100 Rovigo, Italy. 

This study was conducted during Feb.-July, 1983 on 172 
dairy farms within 60 km of a 'Centrale della He' in the Rovigo 
region of Italy. Dairy herds averaged 60-190 cows. A total of 
536 pooled milk samples from groups of 8 cows were collected 
from the milk tank pipeline during successive milkings. A fur
ther 129 milk samples were collected from individual cows 
together with 20 samples of their faeces, 7 samples of stools 
from farm workers, and water samples. Analysis. using Yersinia 
selective medium (Oxoid), revealed the presence of 44 strains of 
Yersinia identified as Y. enterocolitica. Y. frederiksenii or Y. 
kristensenii; Y. enterocolitica was the most prevalent species. 
Incidence of strains was: 3 in pooled milk, 16 in individual milk 
samples, 6 in bovine faeces, 18 in human stools and I in water. 
Sources of contamination and the risks of reciprocal contamina
tion are discussed. 

1272 ABD-El-BAKEY, A.; MOHAMED, E. I. Factors affect
ing germination and growth of Bacillus cereus spores in milk. 
Zentralblatt fiir Mikrobiologie (1984) 139 (2) 135-141 [En, 
de] Agric. Microbial. Dep., Cairo Univ., Cairo, Egypt. 

A spore suspension of an identified lecithinase-positive 
strain of Bacillus cereus isolated from cheese was used to study 
the effect of salt concn. (2, 5, 7 or I 0% w jv), acidity and storage 
temp. on spore germination and growth rate in skim milk. Addi
tion of NaCI, particularly at concn. of >5% (wjv), to the 
culture medium adversely affected spore germination and sub
sequent bacterial growth. Acidification of the culture .medium to 
pH 6.0, 5.5, 5.0 or 4.5 using lactic acid also reduced bacterial 
development. When a culture of Streptococcus lactis was used 
as an acidifying agent, B. cereus showed a normal growth rate 
during the 1st 12 h, followed by a sharp decline in numbers. 
Growth of B. cereus in reconstituted milk (Babelac Z 12) or 
infant feed (Cerelac) was greater at 30 than at 8°C. 

1273 GRIFFITHS, M. W.; PHILLIPS, J.D. Effect of aeration 
on extracellular enzyme synthesis by psychrotrophs growing in 
milk during refrigerated storage. Journal of Food Protection 
(1984) 47 (9) 697-702 [En, 45 ref.] Hannah Res. lnst., Ayr 
KA6 5HL, UK. 

Aerating milk markedly reduced proteolysis but increased 
lipolysis during storage at 6°C. The increase in lipolysis was due 
to native milk lipoprotein lipase, and aeration conditions could 
be modified to overcome this deleterious effect. The decrease in 
proteolysis was due primarily to a decrease in the amount of 
proteinase synthesized rather than a change in the bacterial 
flora of the milk. It was shown that proteinase and lipase pro
duction by psychrotrophs growing in milk was subject to catabo
lite repression by glucose. Differences in contents of certain 
bacterial metabolites produced in aerated and non-aerated 
milks may be a factor contributing to the decrease in proteinase 
activity. 

1274 FIRSTENBERG-EDEN, R. Collaborative study of the 
impedance method for examining raw milk samples. Journal of 
Food Protection (1984) 47 (9) 707-712 [En, 9 ref.] Bactomatic, 
PO Box 3103, Princeton, New Jersey 08540, USA. 

A collaborative study was made to establish the reproduc
ibility of the impedance method in predicting bacterial counts in 
raw milk. Frozen and fresh raw milk samples, with counts in the 
range 9 X 104 to 4 X 107 c.f.u.fml, were sent to 6laboratories to 
be examined by the standard plate count method (SPC) and by 
the impedance method which produced Bactometer-predicted 
counts (BPC). The impedance results showed less variability 
than SPC among laboratories in all 3 trials. The variance 
between split samples was also smaller for the impedance 
method than for SPC. Howcvcr,the variance between duplicate 
plates of the same sample was significantly smaller for SPC than 
for BPC. Results indicate that the impedance method should be 
useful for screening raw milk samples. 
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1275 SE~YK, G. F.; SHIPE, W. F.; LEDI'ORD, R. A.; WEI~· 
BERG, P. Measurement of pyruvate content in milk ultrafil
trat~:S for evaluation of bacteriological quality. Journal of Dairy 
Science (1984) 67 (8) 1660-1665 (En, 16 ref.] Dep. of Food 
Sci., Cornell Univ., Ithaca, New York 14853, USA. 

A simple manual method for measuring pyruvate in 2 ml 
milk ultrafiltratc consists of adding NADH and measuring the 
change in absorbance at 340 nm after addition of lactate 
dehydrogenase. The same spectrophotometric method was used 
to measure pyruvate in the supernatant obtained by treatment 
of milk with N pcrchloric acid as described by Zandstra and de 
Vries [sec DSA 39, 1500; Netherlands Milk and Dairy Journal 
( 1977) 31. I 09]. Pyruvate added to milk at 5, I 0 or 20 mg/1 was 
93-111% recovered by the milk ultrafiltration method and 95-
114% recovered by the Zandstra & de Vries method. Both 
methods gave similar results when used to measure the pyruvate 
content of 30 commercially pasteurized milk samples stored for 
I, 7 or 10 days at 6.8°C. For these samples, overall correlations 
between standard plate counts or psychrotrophic bacterial 
counts and pyruvate content (by the ultrafiltration method) 
were 0.73 and 0.69, rcsp., and the correlation between flavour 
score and pyruvate content was -0.81. Advantages of using the 
ultrafiltration method arc discussed. 

1276 KAl.OGRIDOU- VASSIUADOU, D. Lipolytic activity and 
heat resistance of extracellular lipascs of some Gram-negative 
bacteria. Milchwissenschaft (1984) 39 (10) 601-603 [En, 15 
ref.] Dep. of Dairy Tech., Univ. ofThessaloniki, Thessaloniki, 
Greece. 

Bacterial strains, isolated from bulk milk in the region of 
Thessaloniki, Greece, were examined for lipase production. Cul
ture fluids from 9 strains of Pseudomonas spp., 6 of Aeromonas 
spp. and 5 of Acinetobacterspp. had higher lipase activities than 
those from 6 strains of Flavobacterium spp.; the lipases were 
also more heat resistant than those from the Flavobacterium 
spp. Losses of only 1.5 and 3.2% of lipase activity were observed 
when Pseudomonas jluoresceJL'I 22d and Aeromonas punctata 
55b culture fluids were heated at 72°C for 17s. Heating at 63°C 
for 30 min caused more inactivation of lipase activity than 72°C 
for 17s. It is concluded that pasteurization may not inactivate 
lipases produced by these psychrotrophic organisms. O!T
[]avours may be formed in milk products manufactured from the 
pasteurized milk. 

1277 QIAN, G. S.; Y,\SEI, P.; YANG, G. C. Rapid extraction 
and detection of aflatoxin M 1 in cow's milk by high-performance 
liquid chromatography and radioimmunoassay. Analytical 
Chemistry (1984) 56 (12) 2079-2080 [En, II ref.] Div. of 
Chern. & Physics, FDA, Washington, DC 20204, USA. 

Diluted milk (20 ml + 30 ml water) is loaded directly onto 
a disposable silica gel C 1K column. The column is washed with 
I 0 ml water, and after drying. with I 0 ml hexane. At this stage 
the column can be shipped unrefrigerated to an analytical labo
ratory. Aflatoxin M I is then eluted with 2 ml 5% acetone in 
methylene chloride; if required, aflatoxin B 1 can be eluted first 
with 2 ml methylene chloride/hexane (55:40). Eluates are evap
orated to dryness under N 2 and analysed by HPLC with a silica 
gel packed flow cell fluorescence detector or by radioimmunoas
say. Limits ofdctection were 0.01 ng/ml for the HPLC method 
and 0.003 ngjml for the radioimmunoassay method. This proce
dure is simple and convenient for detecting low contents of 
aflatoxin M I in milk. 

1278 MERIN, U.; ROSENTHAl., I. Pasteurization of milk by 
microwave irradiation. Milchwissenschaft (1984) 39 (I I) 643-
644 [En, de, 8 ref.] Dcp. of Food Tech., Agrie. Res. Org., Bet
Dagan, Israel. 

Microwave pasteurization of milk was carried out in an 
Amana Touchmatic Radarange oven using 2450 M Hz radia
tion as the energy source and with 400 ml milk in a 1-1 glass 
beaker heated at 65°C for 30 min. The efficiency of pasteuriza
tion was estimated by phosphatase and microbiological tests and 
changes in the chemical composition of the milk were recorded. 
Comparison with control samples treated by conventional pas
teurization indicated that the microwave treatment was equally 
effective although possibly resulting in more denaturation of 
whey proteins. 
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1279 KAMAU, D. N.; KROGER, M. Preservation of raw milk 
by treatment with hydrogen peroxide and by activation of the 
lactoperoxidase (LP) system. Milchwissenschaft (I 984) 39 (I I) 
658-661 (En, de, 12 ref.] Dep. of Food Sci., Pennsylvania State 
Univ., University Park, Pennsylvania 16802, USA. 

The lactoperoxidase (LP) system was activated by addition 
of SCN- at 10 p.p.m. followed by H,o, at 8.5 p.p.m.; raw milk 
was also preserved by addition of H2o, at 400 p.p.m. At storage 
temp. of 30, 20 or I4°C, H 20 2 treatment was more effective 
than the LP system as evaluated by total plate counts, resazurin 
test and acidity determination. There was no significant differ
ence in quality of cultured milk made from either the LP
activated or the H20rtreated milk. However, H 20rtrcated 
milk had a significantly (P < 0.05) longer rennet coagulation 
time than the LP-activated milk. Activity of a lactic starter 
culture was significantly lower (P < 0.05) in LP-activated milk 
than in H20 2-treatcd milk. 

1280 BIVIN, W. S.; HEINEN, B. N. Production of ethanol 
from infant food formulas by common yeasts. Journal of 
Applied Bacteriology (\985) 58 (4) 355-357 (En, 7 ref.] Sch. of 
Vet. Med., Louisiana State Univ., Baton Rouge, Louisiana 
70803, USA. 

Fo.ur yeasts (Candida albicans, C. tropicalis, Torulopsis 
g/abrata and Saccharomyces cerevisiae, commonly inhabiting 
the human digestive tract) were combined with 5 infant formu
las and for supplements (Isomil, Nutramigen, 5% glucose, Coca 
Cola or Similac) and incubated at 37°C. Gas chromatography 
was used to measure ethanol production after 24 and 48 h 
incubation. The quantities of ethanol produced suggest a possi
ble explanation for patients exhibiting the 'Auto-Brewery Syn
drome' and raises interest in the role that auto-produced ethanol 
could have in explaining the etiology of Sudden Infant Death. 

1281 ARAUJO, W. P. DE [Staphylococcus aureus in raw 
milk. Enterotoxin production and determination of the probable 
origin (human or bm·ine) of the strnins isolated.J Staphylococcus 
au reus em Ieite cru. Produ~iio de enterotoxina e caractcrizar;:fio 
da origem provavel, humana ou bovina, a partir das cepas iso
\adas. Thesis, University of Sao Paulo, Brazi/(!984) 127pp. 
[Pt, 163 ref.] Dcp. de Pn\tiea de Saiide Publica, Univ. de Siio 
Paulo, Brazil. 

Of I 00 raw milk samples supplied from 53 farms to a dairy 
in Pirassununga, Siio Paulo, Brazil, 50 were positive for Staphy
lococcus aureus, with counts ranging from 30 to 110 000/ml. 
These positive samples came from 36 farms. Only I sample 
contained an enterotoxigenic strain, producing enterotoxin B. 
Of 20 I strains isolated, 64 (including the enterotoxigenic strain) 
appeared to be of human origin, and 28 of bovine origin, judging 
by biochemical tests. Phage typing, however, suggested that 
only 28 strains were of human origin and 38 of bovine origin. 
Almost all strains that were judged to be of bovine origin but 
only about half of those judged to be of human origin by both 
criteria produced yellowish colonies on crystal violet agar. 

1282 VASILIKIOTIS, G. S.; PAPADOYAN~IS, I. N. A simple 
method for the fluorodensitometric determination of aflatoxin 
1\11 in milk powder. Microchemical Journal (1985) 31 (2) 170-
172 [En, 4 ref., 2 tab.] Lab. Analytical Chern., Univ. Thes
saloniki, 54006 Thessaloniki, Greece. 

Aflatoxin M 1 was extracted into chloroform and spotted 
onto a silica gel thin-layer chromatography plate. A solvent 
system of ethyl ether-methanol-water (96:3:1) was used. The 
spots of aflatoxin M 1 were then evaluated by direct densitomet
ric light emission measurements. Recovery at the 0.5 p.p.b. level 
ranged between 88 and 97%. No aflatoxin M 1 was found in the 
commercial milk powders tested. 

1283 GILBERT, J.; SHEPHERD, M. J.; WALLWORK, M. A.; 
KNOWLES, M. E. A survey of the occurrence of aflatoxin 1\11 in 
UK-produced milk for the period 1981-1983. Food Additives 
and Contaminants (1984) I (I) 23-28 [En, 14 ref.] MAFF, 
Food Science Lab., Haldin House, Queen Street, Norwich NR2 
4SX, UK. 

Bulked dried milks, 277 samples, were obtained at monthly 
intervals from commercial creameries in the United Kingdom 
from 1981 to 1983. Aflatoxin M 1 was <0.03~tg/kg in 98% of 
the samples. For liquid milks sampled from individual farms 
over the same period (409 samples) 94% of the samples had 
afiatoxin M 1 <0.0 I Jtg/kg. All samples were initially screened 
by thin-layer chromatography and aflatoxin M 1 was estimated 



by high-performance liquid chromatography with fluorescence 
detection. The milk was largely free of aflatoxin M 1 contamina
tion, the incidence and levels, where observed, being signifi
cantly lower than for other European countries. This 
demonstrates the effectiveness of UK legislative action control
ling feedstuff contamination. 

See also absts. 1092, 1101, 1122. 1337 

Cheese 

See also absts. 1093, 1097 

1284 REINHEIMER, J. A.; CANDIOTJ, M. C.; RAMANZIN, M.; 
ZALAZAR, C. A. !Estimation of coliforms damaged during the 
process of making Argentine Pategras cheese.] Valutazione dei 
coliformi danneggiati da processi tecnologici in formaggio 
pategras argentino. Latte ( 1984) 9 (3) 182-187 [It, en, II ref.] 
lnst. de Biotecnologias, Univ. Nacional del Literal, Sante Fe, 
Argentina. 

The eJTect of culture method and medium on coliform 
counts in I sample of naturally-contaminated 8-day-old Quar
tirolo and 9 samples of 22-day-old Patagras cheese were studied. 
Coliform counts on violet red bile agar, by the American Public 
Health Association standard method, were 103-106 c.f.u.fg. In 
at least 50% of cases, culture on tryptone soya agar alone or 
enriched with 0.3% yeast extract, or on plate count agar or 
nutrient agar, increased coliform counts by 100-400% compared 
with the standard method; there were no consistent diJTerences 
between surface and pour-plate cultures. The results indicate 
that coliform counts should include damaged coliforms, as 
detected with the enriched media. 

1285 KARAJOANNOGLOU, P. AHatoxin production on white 
brined Feta cheese. Milchwissenschaft (1984) 39 (II) 671-674 
[En, de, 19 ref.] Dep. of Food Hygiene & Tech., Aristotelian 
Univ. of Thessaloniki, Thessaloniki, Greece. 

Feta cheese portions (10 X 9 X 9 em) were placed in 
plastics containers and their top surfaces inoculated with Asper
gillus flavus CMI 120920 spores. The cheeses (except for the 
top surfaces) were immersed in 10% brine and held at 5, 10, 13 
or 26°C. In some experiments, the top surface of the cheese was 
covered with brine to a depth of 5 mm. Feta cheeses were also 
immersed at 5°C in brine containing aflatoxins and in brine that 
had been inoculated with A. j/avus and stored at 5, 1 0, 13 or 
26°C. No growth of A.j/avus occurred when cheeses were held 
at 5 or I0°C or in brine at 5, 10 or 13°C. At 26°C, more 
abundant growth of A. jlavus occurred on the cheeses than at 
l3°C. The lop layer (8 mm) of the cheese stored at 26•C for 7 
days contained aflatoxin Blat 213-715 ng/g and aflatoxin GI 
at 817-3021 ng/g,whereas at 13°C it contained only 13-430 and 
382-2300 ngfg, resp., after 20-25 days. Aflaloxins from the 
surface mould penetrated into the cheeses to a depth of 2.5 em, 
and aHa toxins present in brine also penetrated the cheese to a 
depth of 1.6 em. Washing slices of the cheese with a 6-fold vol. 
of water could not completely remove aflatoxins. A. jlavus grew 
on the surface of brine at 26°C, but no aflatoxins could be 
detected in the brine. 

1286 SCHOCH, U. W. [Mycotoxins in mould-ripened 
cheese.] Mykotoxine in schimmelgerciftcn Kasen. Thesis, 
EidgenOssische Technische Hochschule, Zurich, Switzer
/and(l983) [De] From Mi/chwissenschaft (1983) 38 (II) 683. 

Of 18 strains of Penicillium camemberti 17 produced 
cyclopiazonic acid at up to 4 mg/500 ml medium; the exception 
was a strain used practically only in goat cheese. Of 13 cheeses 
ripened with P. camemberti, 3 contained cyclopiazonic acid at 
0.37, 0.25 and 0.08 mg/kg cheese. In trials on cheeses ripened 
with P. camemberti at 4-30°C for 5-30 days, cyclopiazonic acid 
was only found, at about 0.05 mg/kg, after 5-10 days at 20•c. 
Roqucfortin was detected by TLC at up to 40 mg/250 ml cui· 
tore medium inoculated with 6 P. roqueforti strains, the concn. 
increasing with culture time and temp. In Ames tests there was 
no evidence that roqucfortin or neutral or basic CHCI3 extracts 
of P. camemberti or P. roqueforti were mutagenic. There was no 
evidence of adverse elfects on mice given large quantities of 
cheese (equivalent to I 00 kg/person daily). Blue cheese con
tained roquefortin at about 0.15 mgfkg. The results indicate 
that there is no cause for concern about the build up of high 
concn. of dangerous mycotoxins in mould-ripened cheese. 
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1287 HISADA, K.; YAMAMOTO, K.; TSUBOUCHI, H.; SAKABE, 
Y. [Studies on mycotoxins in foods. VI. Natural occurrence of 
aflatoxin M1 in imported and domestic cheese.] Journal of the 
Food Hygienic Society of Japan (1984) 25 (6) 543-548 [Ja, 25 
ref.] Nagoya City Health Res. Ins!., I-ll Hagiyama-cho, 
Mizuho-ku, Nagoya, Japan. 

Aflatoxin M I was determined in 259 samples of cheese, 36 
domestic and 223 imported, in 1980 to 1983. The amounts 
found are tabulated and show a tendency for the amount to be 
decreasing: mean contents in the 65 and 46 samples in 1981 and 
1983 in which M I was detected were 0.219 and 0.097 ngfg. 
Most of the contaminated samples were imported but 4 domes
tic samples were positive in 1983. Most samples and the highest 
values for M I and estimates for M I content of cheese milk were 
from Denmark and France. 

1288 DRAGONJ, !.; CANTONI, C.; CORTI, S. [Contamination 
of Padano Grana cheese by toxinogenic mycotic species.] 
Inquinamento fungino di grana padano da specie tossinogene. 
Latte (1983) 8 (9) 605-607 [It, en, 15 ref.]Istituto di lspezione 
degli Alimenti di Origine Animale, Univ. degli Studi, Milan, 
Italy. 

Superficial moulds developing on Padano Grana cheeses 
stored at +4°C were analysed and 3 types were identified: Peni
cillium expansum Linke (green), Mucor mucedo (grey) and 
Scopulariopsis brevicaulis (reddish-orange). All 3 species are 
considered as potentially toxigenic. Particular attention is given 
to the characteristics of S. brevicaulis which, according to the 
literature, has been isolated from a variety of substrates includ
ing dried milk, wheat flour and animal feedstuffs. 

PLANT FIBRES 

1289 PELHATE, J.; AGOSJN, E. [Spontaneous mycoflora of 
wheat straw.] Mycoflore spontanee des pailles de ble. 
Cryptogamie, Mycologie (1985) 6 (I) 1-19 [Fr, en, 50 ref., I 
fig., 7 lab.] Lab. Agrobiol., Fac. Sci., Brest, France. 

The primary flora was divided into field fungi (e.g. 
Alternaria tenuissima, Epicoccum nigrum [E. purpurascens], 
Fusarium culmorum etc.) and intermediate fungi 
(Cladosporium cladosporioides, yeasts, etc.). Storage fungi 
were sporadic at harvest and only developed later under favour
able conditions. 

Lignin 

1290 FENN, P.; KIRK, T. K. Effect of C.-oxidation in the 
fungal metabolism of lignin. Journal of Wood Chemistry and 
Technology (1984) 4 (2) 131-148 [En, 37 ref.] FPL, USDA 
For. Serv., Madison, WI 53705, USA. 

Experimental results showed that C,...-oxidation markedly 
retards metabolism of a non-phenolic 11-0-4 model compound, 
I· ( 3-methoxy-4-ethoxyphenyl )· 2· ( o-methoxyphe· 
noxy)propane-1, 3-diol, by cultures of Phanerochaete 
chrysosporium. Surprisingly, however, selective chemical C"
oxidation of spruce lignins enhanced their depolymerization by 
the cultures. Thus the decrease in intrinsic degradability of 
substructures is more than compensated by another effect of Cct 
oxidation in lignin. Results also indicate that substructure mod
els are metabolized by the same enzyme system as lignin. 

1291 TROJANOWSKI, J.; HOTTERMANN, A. Demonstration 
of the lignolytic activities of protoplasts liberated from the myce
lium of the lignin degrading fungus Fomes annosus. Microbios 
Letters (1984) 25 (98) 63-65 [En, 8 ref., I fig.] Forstbotanisches 
lnstitut der UniversiHit GOttingen, 3400 GOttingen, German 
Federal Republic. 

Cell wall-free protoplasts of F. annosus [Heterobasidioll 
annosum] wall-lytic enzyme. The highly vacuolated protoplasts 
were collected by flotation and incubated in an osmotically sta
bilized medium containing specifically labelled 14C-DHP-Iignin 
(synthetic lignin) or 14CH.3-vanillate. The protoplasts were able 
to demethylate lignin and vanillate, to degrade side chains in 
lignin and to decompose aromatic structures of vanillate and 
DHP. 
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Cellulose 

See a/so absts. 1305. /339, 1346 

TIMBER 

See also abst. 1332 

1292 VJITANEN, H.; PAAJANEN, L.; MA,..SIKKAMiiKI, P. 
[Decay and insect resistant wood boards.} Lahon- ja hyBnteis
tcnkcstffvff puulevy. Tutkimuksia, Valtion Teknillinen 
Tutkimuskeskus. Finland ( 1984) No. 283, xii + 89 pp. ISBN 
951-38-2028-9 [Fi, en, 89 ref.] Tech. Res. Cent. Finland 
(VTT), Vuorimiehentie 5, SF-02150 Espoo IS, Finland. 

Phenol-glued birch and spruce plywood and PF- and UMF
(urca-rnclamine-formaldehydc) bonded particleboards were 
preservative treated and tested for strength, concn. of pro
tcctants, resistance to rot by Conioplrora puteana and 
Gloeophyllum sp. and to termite attack by Heterotermes 
judicola. Treatment by impregnation of finished plywood was 
unsatisfactory at concentrations of preservative that were nor
mally effective against rot. Treating wet veneers of plywood 
with acidic and oxidizing agents as well as boron-containing 
agents reduced the strength of the glue bond, whereas ammonia
cal copper compounds gave good protection. Submersion and 
spray treatments gave better results against rot, for dry veneers, 
than did incorporating a protectant with the glue. Spray treat
ments slighly reduced the strength of the glue bond in spruce 
plywood. Tributyltin oxide (TBTO) was effective against C. 
pweana as a spray or a submersion treatment. None of the 
treatments affected the strength of particleboards. TBTO was 
fairly e!Tectivc against rot but not against mould growth. Glue
treated boards were more resistant to termites than rot; glue
treated particleboards were highly resistant to termites. Protec
tion of the edges of plywood boards prevented washing out of the 
protectant and increased resistance to rot even in otherwise 
untreated boards. Coating boards with a phenolic film and pro
tecting the edges with acrylate paint prevented washing out of 
protectants and the rotting of unprotected pieces of plywood and 
Pf' particleboard. 

1293 JOHNSTONE, R. S. \Vood preservation and the utilisa
tion of timber in Saba h. Malaysian Forester (1982, reed. 1984) 
45 (4) 509-521 [En, 6 ref.] FAO/UNDP, Malaysia. 

Insects, fungi and marine borers responsible for wood dete
rioration in Sa bah are outlined and the application of preserva
tive treatments adopted abroad is discussed. In particular, 
protection of sapwood of native hardwoods against lyctid attack 
(as practised in Australia) would greatly increase the domestic 
consumption of the lower grades of timber not accepted for 
export. It is noted that Eusideroxylon zwageri is the only highly 
durable native timber under local conditions, with a min. service 
life of 30 yr in the ground and 20 yr in the sea. 

1294 KRISHNAN, R. V.; SRINIVASAN, V. V.; JAIN, J. C. 
Obsenations on the biodeterioration of timbers in and around 
Madras harbour waters. Journal of the Indian Academy of 
Wood Science ( 1983) 14 (2) 74-82 [En, 21 ref.] For. Res. Lab., 
Bangalore 560 003, India. 

In an experiment on fouling organisms, observations were 
made on the number of untreated wood panels that were par
tially covered by Balanus spp. or Hydroides spp. after up to 35 
days' exposure in Madras harbour. No panels were fully covered 
and Balanus infestation was worse than Hydroides. In a second 
experiment. on wood borers. the extent of destruction by 
Teredo, Martesia and Limnoria species was recorded after 4, 6, 
12 and 24 months on 12 different wood species, treated with 
CCA or creosote. Teredo and Marlesia were found to attack 
most species treated with CCA or creosote, but Limnoria only 
attacked wood treated to low concn. with CCA. Lagerslroemia 
microcarpa and Anogeissus lallfolia were all quite durable and 
easily available in Tamil Nadu State. Terminalia alata, 
Calophyllum apotalum. Mesua ferrea and Hopea parviflora 
were more durable but also more expensive. 
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Terrestrial fungal attack 

1295 MUHAMMAD, A. F.; MICKO, M. M. Accumulation of 
calcium crystals in the decayed wood of aspen attacked by Fornes 
ignim·ius.IAWA Bulletin (1984) 5 (3) 237-241 [En, 20 ref., 2 
pl.] Tyrrell Museum of Palaeontology, Drumheller, Alta. TOJ 
OYO, Canada. 

The concentrations of minerals were studied in decayed, 
discoloured and clear wood of aspen (Populus tremuloides) 
using both light and electron microscopes. A Kevex X-ray 
energy spectrometer system and atomic absorption spectropho
tometer analyses revealed that the concn. of K. Na. Ca, Mn, Mg 
were highest in the decayed wood and lowest in clear wood. 
Discoloured wood showed an intermediate eoncn. Calcium was 
present only in the form of crystals in the decayed wood and 
phloem. Association of wood rotting fungi seemed to be closely 
related to the accumulation of calcium crystals. 

1296 ROY, D. N.; KONAR, S. K.; PURDY, J. R. Sublimation 
of occidcntalol, a sesquiterpene alcohol, from eastern white cedar 
(Thuja occidenta/is) in a drying kiln. Canadian Journal of 
Forest Research (1984) 14 (3) 401-403 [En, fr, 8 ref.] Fac. 
For., Univ. Toronto, Toronto, Ont. M5S lA I, Canada. 

A substance which condensed on the cooling coils of a 
Westair recirculating kiln while drying eastern white cedar was 
identified as natural ( + )-occidcntalol. This sesquiterpene alco
hol was found in remarkably pure form (over 90%) and is more 
likely to appear when drying freshly cut heartwood. It was 
removed from the coils by washing them with alcohol. Standard 
bioassays against Heterobasidion annosum, Lenziles trabea 
{Gioeophyllum trabeumj and Chaetomium globosum showed 
that although a whole crude acetone extract of the heartwood 
was fungitoxic to C. globoswn and fungistatic to H. amwsum 
and G. trabeum occidentalol was not; its loss would 
not, therefore, reduce the decay resistance of cedar wood. Exam
ination of wood extracts showed that the sesquiterpene alcohol 
cedro!, previously mentioned in the literature as an extractive of 
this wood, was not found either in the sublimate from the kiln or 
in the wood. 

1297 OHASHI, H.; TAKEUCHI, H.; UMEMCRA, S.; IMAMURA, 
H. The extractives of Japanese C/adrastis species. XI. Varia
tion of flavonoids in Cladrastis shikokiana infected with 
Lenzites hetulina. Journal of the Japan Wood Research Soci
ety (1982) 28 (7) 463-472 [En, ja, 26 ref. BLL] Fac. Agric., 
Gifu Univ., Kakamigahara 504, Japan. 

1298 ANDER, P.; ERIKSSON, K. E.; YU, H. S. Metabolism of 
lignin-derived aromatic acids by wood-rotting fungi. Medde
/ande, Svenska Troforskningsinstitutet. A (1984) No. 902, 6 
pp. [En, II ref. Reprinted from Journal of General Microbi
ology (1984) /30,63-68. BLL] Swedish For. Prod. Lab., Box 
5604, S-114 86 Stockholm, Sweden, 

The metabolism of 14C-labelled methoxyl groups in vanillic 
and syringic acid to 14C02 by various white-rot (3 species), 
brown-rot (2) and soft-rot (3) fungi was investigated in the 
presence of different amounts of glucose and nitrogen. Methoxyl 
metabolism was generally repressed by 1% glucose and stimu
lated by nitrogen. Petriellidium boydii, however, metabolized 
the methoxyl group of vanillic acid without glucose repression. 
Brown-rot and soft-rot fungi tended to metabolize the mcthoxyl 
groups of syringate faster than the vanillate methoxyl group. 

1299 DANIEL, G.; NILSSON, T. Studies on the S2 layer of 
Pinus sylvestris. Rapport, lnslilutionen for Virkesliira, Sver
iges Lantbruksuniversitet (1984) No. 154, iii+ 34 pp. ISBN 
91-576-1962-X [En, sv, 31 ref .• 12 pl.] Box 7008, 750 07 
Uppsala, Sweden. 

Studies by light microscopy and TEM revealed that the S 2 
layer is a highly complex and continuous heterogeneous region 
composed of successively-aligned concentric layers. A pattern of 
layers was observed in thin transverse sections, either stained or 
treated with hydrofluouric acid, acid sodium chlorite, periodic 
acid or sodium hydroxide, and in wood subjected to rot fungi, in 
which a characteristic pattern of decay emphasized the pattern 
of the layers. Concentric layers were recognized in both thin
and thick-walled tracheids, with considerable variation in num
bers and widths of layers. Chemical and biological studies indi
cated the presence of alternate concentric layers in which the 
relative amounts of lignin, and possibly hemicellulose, were 
higher with respect to adjoining layers. A strong correlation 



between the location of subsidiary layers and the patterns of 
decay by Schizophyllum commune, Phlebia radiata and P. 
gigantea indicated that the subsidiary layers were important 
sites of soft rot cavities and rich in lignin-hemicellulose sub
stances. Subsidiary layers also showed good correlation with the 
concentric layers and weak interlaminar planes already 
recognized. 

1300 · PINZON-PICASE!'IO, L, M.; Veuz AVILA, F. A. [Type 
of rot and aggressiveness towards wood of four Mexican wood 
decomposing fungi.] Tipo de pudrici6n y agresividad bacia Ia 
madera en cuatro cepas de bongos xil6fagos mexicanos. Boletfn 
de Ia Sociedad Mexicana de Micologia (1984) No.l9, 65-72 
[Es, en, 13 ref., 4 tab.] Ins!. Bioi., Mexico City, Mexico. 

A sawdust medium was used to determine the type of rot, 
and malt agar and soil were used to evaluate aggressiveness 
towards pine and sweetgum wood. Daedalea confragosa was 
slightly aggressive towards pine wood in malt agar and soil, 
being moderately and highly aggressive towards sweetgum 
wood in malt agar and soil respectively. Fomes [Rigidoporus] 
ulmarius. Favolus brasiliensis and Poly porus occidenta/is were 
slightly aggressive to pine and sweetgum wood in both malt agar 
and soil. All the fungi produced a white rot reaction. 

1301 VILCHIS ARGUETA, M. B.; PINZON PICASEI'IO, L, M. 
[Micro-morphological aspects of white rot caued by some wood
decomposing fungi on tropical woods under natural conditions.] 
Aspectos micromorfo16gicos de Ia pudrici6n blanca causada por 
algunos bongos xi16fagos en maderas tropicales bajo condi
ciones naturales. Boletin de Ia Sociedad Mexicana de Mico
/ogfa (1984) No.l9, 179-191 [Es, en, 7 ref., 20 fig., 4 tab.] Ins!. 
Bioi., Univ. Mexico, Mexico City, Mexico. 

In studies with Pleurotus roseopilatus, Polyporus 
occidenta/is, Poria sp. and Trametes corrugata using safranine
picroaniline blue and safranine fast green, fibres had less hyphae 
and more damage, and vessel elements more hyphae and less 
damage, while in parenchyma cells hypha! abundance was 
directly related to damage severity. 

1302 MESSNER, K.; FOISNER, R.; STACHELBERGER, H.; ROHR, 
M. Osmiophilic particles as a typical aspect of brown and 
white rot systems in transmission electron microscope studies. 
Transactions of the British Mycological Society ( 1985) 84 (3) 
457-466 [En, 14 ref., 24 fig.] lnst. Biochcmischc Technologic 
und Mikrobiologie, TU-Wien, 1060 Wien, Austria. 

TEM investigations of wood decay by the brown rot fungi 
Poria placenta and Serpu/a lacrimans and the white rot fungi 
Trametes versicolor and Sporotrichum pulverulentum showed 
that the distribution of the osmiophilic particles conformed to 
that previously established for other spp. When pine wood is 
degraded by brown rot fungi the particles are densely distrib
uted in all cell walllayers,correlating with the rapid depolymer
ization of carbohydrates over the entire cell wall. In white
rotted pine wood the particles are found on the surfaces of the 
cell wall and of cell wall remnants but never within the cell 
walls. The occurrence of osmiophilic particles within and 
around hyphae outside degraded woodblocks and even in and on 
hyphae 40 mm from the wood suggests that they are not degra
dation products of a wood component but arc produced by the 
fungus. However, their aggregation in regions of strong wood 
decay indicates an association with this process. Contrary to the 
literature brown rot fungi have been found capable of lignin 
metabolism, causing complete disintegration of wood cell walls, 
middle lamella and the cell corners. 

1303 GELLEN, J.; JUNG, J. A. [On the characterization of 
the mycelium of wood destroying fungi on the basis of different 
fungal proteins.] Zur Mycelcharakterisierung holzzerstOrender 
Pilze auf der Basis von unterschiedlichen Pilzproteinen. 
Phytopathologische Zeitschrift (1985) 112 (I) 1-6 [De, en, 4 
ref., 4 fig., I tab.] Lehrstuhl Bioi., Univ. Augsburg, German 
Federal Republic. 

lsoelectric focusing was shown to be a reliable method for 
differentiating fungal culture filtrate proteins, 159 protein 
bands (69 major+ 90 minor) being detected in a 5 em separa
tion distance between pH 2.15 and 5.9. Nine spp. in 7 genera of 
basidiomycetes tested gave characteristic band patterns. Distri
bution of major and minor protein bands, the number of bands 
and the pH range in which the major proteins focused were 
considered to be characters for identification. Genus- and spe
cies-specific distinctions were observed. 
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1304 BETTUCCI, L. [Fungal community of wood incubated in 
three l'Oicanic soils under laboratory conditions.] Communaute 
fongique dubois incub6 dans trois sols volcaniques, sous condi
tions de laboratoirc. Cryptogam/e. Myco/ogie (1985) 6 (I) 43-
64 [Fr, en, es, 46 ref., 7 tab.] 

Pieces of wood were buried in the soils at constant RH and 
temp. for I yr. Chips from these were inoculated in different 
culture media. Of 5760 chips 54.7% were colonized. The species 
composition varied with the site. Basidiomycetes were not 
isolated. 

1305 TAN, T. K.; YEOH, H. H.; TIAN, K. E. Cellulolytic 
fungi isolated from wood shavings. Mycopatho/ogia (1985) 90 
(2) 97-99 [En, 8 ref., 2 fig., I tab.] Bot. Dcp., Natn. Univ. 
Singapore, Kent Ridge, Singapore 0511. 

Fusarium roseum, Curvularia lunata var. aeria, 
Trichoderma hamatum and a sterile isolate were isolated from 
clean, stored wood shavings. T. hamatum was strongly cel
lulolytic while the other 3 isolates were only weakly cellulolytic. 
Enzyme assays showed that T. hamatum produced all 3 compo
nent enzymes of the cellulase complex. The enzymic activity of 
T. hamatum is compared to that of other cellulolytic strs. iso
lated from other wood sources. 

See also abst. 1399 

Insect attack 

See also absts. I 353-1354 

1306 HE, X. S.; XIA, K. L. [Two new species of termites 
from Zhejiang Province, China (lsoptera: Kalotermitidae and 
Termitidae).J Contributions of the Shanghai lnslitute of Ento
mology (I 982/ 1983) No.3, 185-192 [Ch, en, 13 fig.] Shanghai 
Institute of Entomology, Academia Sinica, China. 

The authors describe 2 new species of termites from speciM 
mens collected in Zhejiang Province, China, in 1976-79. One 
of the species, Cryptotermes pingyangensis sp. n., was found 
infesting the pillars of a house in Pingyang. 

1307 GAO, D. R.; PENG, X. F.; XI A, K. L. [Notes on two new 
species of termites from Sichuan, China (lsoptera: Kalotermi
tidae and Rhinotermitidae).J Contributions of the Shanghai 
Institute of Emomology (1982/ 1983) No.3, 193-198 [Ch, en, 7 
ref., II fig.] Nanjing Institute of Termite Control, China. 

The authors describe 2 new species of termites from speci
mens collected in Sichuan Province, China, in 1979-81. 
Cryptotermes angustinotus sp. n., which is attributed to the first 
2 authors, was found infesting the timber components of a build
ing in Jianan, and Reticulitermes leiboensis sp. n., which is 
attributed to the 1st and 3rd authors, was found in the stump of 
Rhus vemic1fera (vernicijlua) in Leiba. 

1308 JONGE, J. T. DE [Remarkable insects in and around 
dwellings in 1983.] Opmerkelijke insekten in en om gebouwen in 
1983. Entomo/ogische Berichten (1984) 44 (10) 151-153 [Nl, 
en, 14 ref.] Hoofdinspektie Milieuhygiene, Afdeling Bestrijding 
van Dierplagen, Postbus 350, 6700 AJ Wageningen, 
Netherlands. 

The arthropod species about which official enquiries were 
received in the Netherlands in 1983 because of their occurrence 
in and ncar dwellings included the cockroach Ectobius sylves
tris (Poda), which entered buildings in large numbers in Sep
tember, mainly as nymphs, and Phagocarpus purmundus 
(Harris), which was collected on wood treated with tar oil pre
servatives. A nest of Xylocopa violacea (L.), which is a rare 
species in the Netherlands, was found in Utrecht in early Nov
ember. Adults of 0/igomerus ptilinoides (Wall.) emerged in 
1981 and also in June 1983 from a cherrywood sideboard pur
chased in France in 1978. 

1309 LAMPSON, P. [Studies on theXyloterus lineatus prob
lem.] Untelsuchungen zum Lineatus-Problem. Holz-Zentra/
blatt (1984) 110 (107) 1549 [De, BLL] Holzfachschule Bad 
Wildungen, German Federal Republic. 

X. lineatus is a wood-boring pest of increasing importance. 
Studies on Norway spruce from W. Germany have shown that 
depth of penetration of the borer in sawn timber can reach I 0.8 
em (previously reported values ::::;:;;6 em). However, there is no 
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evidence that borer damage an·ccts the properties of sawn tim
ber. Present grading regulations would assign most Xyloterus
damaged stems to class D (very poor quality). It is suggested 
that more lenient (and realistic) grading norms should be estab
lished for timber affected by X. lineatus. 

1310 ELLIOTT, H. J.; BASHFORD, R. Incidence and effects of 
the dampwood termite, Porotermes adamsoni, in two Tasmanian 
east coast eucalypt forests. Australian Forestry (1984) 47 (I) 
11-15 [En, 6 rer.. I pl.] for. Comm., Hobart, Tas. 7001, 
Australia. 

In two study areas. 60% and 43% of trees sampled had been 
damaged. All species of eucalypt (Eucalyptus sieberi, E. ob/i
qua, E. amygdalina, E. vimina/is, E. globulus. E. tenuiramis) 
were attacked; there was n.s.d. between species in the proportion 
of trees attacked. Incidence of damage increased with increas· 
ing diam.: 90% of trees over I 05 em stump diam. were affected. 
Defects in logs (mainly •pipe', with concentric galleries, some
times associated with decay) resulted in downgrading from saw
log to pulpwood or waste. 

13ll DOPPELREITER, H.; CHEN, Y. [Development of Hylo
trupes bajul11s in four American and two Asiatic softwoods.] 
1-lausbock-Entwicklung in vier amerikanischen und zwei asia tis
chen NadclhOizern. Holz-Zentralblatt (1984) llO (125) 1856-
1857 [De, en, 20 rcr. BLL] lnst. Wood Bioi. & Preservation, 
BFH, Hamburg, German Federal Republic. 

Newly-hatched H. bajulus larvae were placed on test sam
ples of sapwood of the following species: (a) Pinus strobus, (b) 
Picea sitchensis, (c) Podocarpus nubigenus, (d) Calocedrus 
[Libocedrusj decurre11s, (c) Abies veitchii. (f) Chamaecyparis 
pisifera. or (g) Pinus sylvestris. After 7 months under con· 
trolled conditions, total larval survival was greatest in (a) 
(93.8%), followed by (g), (e), (b), (f), and (c)-(d) (both 0%). 
Among species containing surviving larvae, final wt. was great
est in (a) (av. 8.2 mg), followed by (c), (g), (f). and (b) (1.9 
mg). Observations on survival, wt. gain, pupation, and beetle 
emergence were made on larvae that had been matured on P. 
sylvestris sapwood for 6-8 months and then placed in samples of 
(a), (c), (d), (e) or (g). After 12 months, overall development of 
H. bajulus was best in (a), followed by (g) and (e), with 100% 
mortality in both (c) and (d). 

1312 BECKER, G. [Destruction of wood by termites in the 
Central African Empire.] HolzzerstOrung durch Termiten im 
Zentralafrikanischen Kaisscrich. Destruction du bois par les 
termites dans !'Empire Centralafricain. Schriftenreihe der 
GTZ. Deutsche Gesellschaft filr Technische Zusamme11arbeit, 
German Federal Republic ( 1977) No. 41, 96 pp. [De, Fr, Price 
DM 12.60] From listed in Publicaliom on international agricul
tural research and development ( 1983) Eschborn, German Fed
eral Republic; GTZ [compiled by Brandl, F.E.; Keller, P.] p. 
351. 

l\tlarine borer attack 

1313 JONES, D. A.; ICELY, J. D.; CRAGG, S. M. Some 
corallanid isopods associated with wood from Papua New 
Guinea, including three new species (lsopoda: Corallanidae). 
Journal of Natural History (1983) 17 (6) 837-847 [En, 8 ref., 3 
fig.] Marine Science Laboratories, Mcnai Bridge, Gwynedd, 
LL59 5EH, United Kingdom. 

The corallanid isopods Coral/ana nodosa (Schioedtc & 
Meinert), C. estuaria sp. n., C. bidentata sp. n. and C. lridentata 
sp. n. were found in timbers of mangroves and man-made struc~ 
tures in marine and brackish waters around Papua New Guinea. 
The 3 new species are described. In addition, aspects of the 
ecology of all 4 species are consi~ered, including their associa
tion with the marine-boring isopods Sphaeroma terebrans Bate 
and S. triste Hell. 

1314 HELSING, G. G.; GRAHAM, R. D.; NEWBILL, M. A. 
Effectiveness of fumigants against wood-borers. Forest Prod
ucts Journal (1984) 34 (6) 61-64 [En, 8 ref.] Dep. For. Prod., 
Oregon State Univ., Corvallis, OR 97331, USA. 

The fumigants Vapam (sodium N-methyl dithiocarba
mate), methylisothiocyanate (MS), Vortex (MS in a hydrocar
bon solvent), and chloropicrin (trichloronitromethane) were 
tested for their effectiveness in preventing or arresting attack by 
marine wood borers. Rough-sawn, green boards of Douglas fir 
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were internally treated with 6 or 40 cm3 of fumigant, then 
configured on a metal rack and immersed for 3 years in the sea 
at Newport (Oregon). San Francisco, or Los Angeles, areas of 
high infestation. Damage was evaluated annually. Other speci
mens consisting of untreated, surfaced boards that had become 
infested with shipworms were fumigant-treated and re
immcrsed at Newport. Marine wood~borer populations and 
extent of damage within these boards were periodically mea
sured for 20 months. Tn general, for both preventing and arrest
ing infestations of marine wood-borers, MS or Vorlex at 40 cm3 

were found to be the most effective of the fumigants tested. 

Preservation 

1315 SERMENT, M. M. [Possibilities for protecting timber 
framed houses in regions of termite infestation.] Protection a 
envisagcr pour les maisons a ossature en bois en regions 
termitees. Bulletin d'Informations Techniques, Centre Tech
nique duBois et de I'Ameublemellt (1984) No. 108,24-26 [Fr, 
I ref. BLL] CTB, 10 ave. de Saint-Maude, 75012 Paris, France. 

Advice is given on treating the soil under and around the 
foundations of houses prior to construction in regions of France 
where termite infestation is a problem (principally the SW but 
also the coastal southern areas, southern Brittany and Paris). If 
satisfactory soil treatment is undertaken, particularly for houses 
where there is no space between the ground and the underside of 
the floor, preservative treatments for the structural wood need 
be no more extensive than those normally applied to protect 
buildings against wood borers and fungi. 

1316 TAYLOR, J. M.; CHIDDLE, T. C. The preservation and 
treatment of less durable timbers. Forest Industries, New Zea-
land (1984) 15 (6) 51-52 [En, I pl.] ' 

A general account is presented of three types of wood pre
servatives: CCAfalkylammonium compounds, boron formula
tions, and light organic solvent preservatives, covering their 
formulation, water repellency, compatibility with paints and 
adhesives. The double vacuum process, principles of wood pres
ervation and choice of preservatives are also discussed. 

1317 PIZZI, A.; KusEL, H. The chemistry and kinetic beha
viour of Cu-Cr-As/8 wood preservatives. Part 9. Copper-Chro
mium-Phosphorus (CCP). Holzforschung und Holzverwertung 
(1983) 35 (I) 9-13 [En, de, II ref. BLL] Nat. Timb. Res. lnst., 
CSIR, PO Box 395, Pretoria, South Africa. 

The chemical constituents and fixation reactions of Boliden 
P50, a commercial CCP preservative, were investigated. A sepa
rate study was made of a CCP formulation that contained Cu, 
Cr and P in the same molar propcrtions as Cu, Cr and As in 
commercial CCA preservatives. There were significant differ
ences in the composition and metallic ion distribution between 
the CCP reactions and the reactions of other Cr-based preserva
tives previously described [sec FPA 7. 2177]. The most noticea
ble difference was the considerable increase in the amount ofCu 
in the insoluble precipitates, indicating that the distribution of 
Cu in wood treated with CCP was very different from the Cu 
distribution in CCA-treated wood. Larger amounts of hex~ 
a valent Cr were retained in CCP-treated wood than in CCA
trcatcd wood. The fungicidal properties of CCP are expected to 
be different from those of CCA; it is thought that its perform
ance may compare favourably. 

1318 BRAVERY, A. F.; DICKINSON, D. J. Artificial weather
ing as an aid to assessing the effectiveness of chemicals for 
pre,·enting blue stain in service - a co-operath·e study. Docu
ment, International Research Group 011 Wood Preservation, 
Working Group ll.Fundamentols of Testing (1984) No. 
IRGfWP/2215, 23 pp. [En, 13 ref. PRJ Building Res. Estab., 
Princes Risborough Lab, Aylesbury, Bucks., UK. 

It was shown that Atlas, Xenotest and Marr accelerated 
weathering equipment, operated according to particular stan
dard schedules, all gave essentially the same results for 5 out of 
the 6 fungicides tested in a service trial against blue stain. 

1319 0RSLER, R. J.; STONE, M. W. S. Experiments in 
accelerated evaporative ageing. Document, International 
Research Group 011 Wood Perservation, Working Group 
[/,Fundamentals of Testing (1984) No. IRG/WP/2223, 9 pp. 
[En, II ref. PR] Building Res. Estab., Princes Risborough Lab., 
Aylesbury, Bucks., UK. 



A review of experiments at the Princes Risborough Labora
tory on the usc of wind tunnels and vacuum ovens to accelerate 
the evaporated loss of insecticides from treated wood. Data on 
the loss of y-HCH from treated Scots pine, by these accelerated 
methods, arc compared with data from natural aging tests. 

1320 0RSLER, R. J.; HOLLAND, G. E. Experiments on the 
degradation of tributyltin oxide: a progress report. Document. 
International Research Group on Wood Preservation, Working 
Group Ill, Preservatives and Methods of Treatment (1984) No. 
JRG/WP/3287, 15 pp. [En, 22 ref. PRJ Building Res. Estab., 
Princes Risborough Lab., Aylesbury, Bucks., UK. 

Experiments in which temp. and oxygen availability were 
increased in the presence of wood, water and tributyltin oxide 
(TBTO) suggested that the presence of wood was of prime 
importance for the degradation of TBTO. Attempts to decrease 
degradation with antioxidants were unsuccessful but led to the 
hypothesis that free radicals are instrumental in the degradativc 
mechanism. Subsequent work, in which a range of antioxidants 
and free radical-producing systems were used confirmed the 
susceptibility of TBTO to the action of free radicals. It is sug
gested that the presence of free radicals in the painted and 
treated wood system may be an important factor in the eventual 
degradation of TBTO. 

1321 0RSLER, R. J.; STONE, M. W. S. The permanence of 
permethrin in wood preservation. Docume!U, International 
Research Group on Wood Preservation, Working Group Ill, 
Preservatives and Methods of Treatment ( 1984) No. 
JRGfWP/3288, 16 pp. [En, IS ref. PRJ Building Res. Estab., 
Princes Risborough Lab., Aylesbury, Bucks., UK. 

The permanence of permethrin in treated wood was 
assessed for double vacuum impregnated and immersion treated 
Scots pine sapwood and spruce, using a 0.5% solution of 
pcrmethrin in a hydrocarbon solvent. It was concluded that, for 
all but the outermost 0.5 mm of the treated battens, the distribu
tion of the pcrmethrin was fairly permanent. The outermost 0.5 
mm appears to be vulnerable to degradation rather than volatile 
loss. This degradation varied with wood species and the loading 
in the outermost zone. The necessary strength of treating solu
tions is considered. 

1322 READ, S. J.; BERRY, R. W. An evaluation of the syn
thetic pyrethroid cypermethrin in organic solvent and emulsion 
formulations. Document, International Research Group on 
Wood Presen·ation. Working Group Ill, Preservatives and 
MethodsofTreatment (1984) No.IRG/WP/3290, II pp. [En, 
18 ref. PRJ Building Res. Estab., Princes Risborough Lab., 
Aylesbury, Bucks., UK. 

The results of studies showed that cypermcthrin was about 
twice as effective as permethrin as a wood preservative. Its 
elfectiveness, compared with that of y-HCH, varied with insect 
species (Anobium spp., Hylotrupes spp. and Lyctus spp.), the 
phase of the life cycle, and size of larva, but was generally better 
than y-HCH. Bioassays showed that cypermethrin had a broad 
spectrum activity and was considerably resistant to standard 
accelerated evaporative aging. A 0.1% emulsion formulation of 
cypermethrin prevented emergence of Anobium adults for 5 yr 
and was effective against termites. A 0.1% organic solvent for
mulation offered an acceptable degree of control of the survival 
of Anobium and Hylotrupes and prevented emergence of 
Anobium adults for 26 months. 

1323 MARKSTROM, D. C. Service life of treated and 
untreated Rocky Mountain area fenceposts: a progress report. 
Research Note, Rocky Mountain Forest and Range Experi
ment Station, USDA Forest Service (1984) No. RM-436, 5 pp. 
[En, 4 ref., I pl.] RM F&RES, Fort Collins, CO, USA. 

Preliminary results are presented for ponderosa pine fence
posts treated with various preservatives and tested after 21-22 
yr service, and Engelmann spruce,lodgcpole pine and Douglas 
fir fenceposts treated with CCA type preservatives as previously 
described [see FA 32. 70 12], and tested after 15 yrservice. For 
ponderosa pine, the longest estimated 'probable life' was 
obtained for posts treated with Osmosalts (33 yr). Cold soak 
PCP in petroleum oil also gave very good results (27 yr). The 
probable life of the posts treated with an Osmoplastic butt dip 
was greater on a well drained plot than on a poorly drained plot. 
The probable life of the spruce, lodgepole pine and Douglas fir 
posts could not be estimated because the percentage of failures 
after 15 yr were so low. 
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1324 FEIST, W. C. The role of water repellents and chemi
cals in controlling mildew on wood exposed outdoors. Research 
Paper, Forest Products Laboratory, USDA Forest Service 
(1984) No. FPL-0247, 15 pp. [En, 20 ref.] 

Ponderosa pine sapwood samples were dip-treated with sev
eral natural finish formulations containing fungicides alone or 
in combination with water repellents. They were then exposed 
on test fences in Mississippi, Wisconsin and Washington. Aque
ous formulations of Cr salts were the most effective in control
ling mildew for up to 22 months, while maintaining the natural 
appearence of the wood. Many formulations in mineral spirits 
(including water repellents and wood sealers) were effective for 
5 to 9 months; of these types,only PCP and Cu naphthenate 
were effective against mildew for more than 9 months. Their 
effectiveness was improved by the addition of paraffin wax. 
Mildew growth was markedly worse in the warm humid climate 
of Mississippi than in Washington or Wisconsin. 

1325 DRYSDALE, J. A. Performance of unmodified and cop
per-modified alkylammonium-treated stakes in ground contact. 
New Zealand Journal of Forestry Science (1983) 13 (3) 354-
363 [En, 14 ref., 3 pl.] For. Res. lnst., Rotorua, New Zealand. 

In a 4-yr graveyard test with Pinus radiata sapwood, stakes 
treated with benzalkonium chloride (10.6 kg/m 3

) or 
dialkyldimethyl chloride (6.2 kg/m 3

) were colonized and 
attacked by brown-rot, soft-rot and white-rot fungi. Cu-modifi
cation partially controlled white-rot fungi. Although none of the 
4 treatments was suitable for groundline treatment, the poten
tial of Cu modification for this end-use is discussed, and further 
formulation studies proposed. 

1326 ARREGHINI, R. I. [Preservative treatment of poplar 
posts with various concentrations of pentachlorophenol.] 
Tratamicnto de pastes de alamo con pentaclorofenol en distintas 
concentraci6nes. Revista de Ia Facu/tad de Ciencias Agrarias, 
Universidad Nacional de Cuyo (1982) 22 (2) 41-44 [Es, en, 5 
ref.] Pac. Cien. Agrar., Univ. Nacional de Cuyo, Chacras de 
Coria (5505), Mendoza, Argentina. 

Populus nigra 'Chile' posts were treated with (a) 3, (b) 4, 
or (c) 5% PCP, or (d) left untreated. Total PCP absorption 
(kgfm3 timber) after 3-day immersion was (a) 5.4, (b) 7.4, (c) 
11.4%. After a 10-yr graveyard test in Argentina, 100% of 
treated posts were still in good condition, compared with 70.8% 
of the untreated posts. 

1327 FRANCE, CENTRE TECHNIQUE DU BOIS ET DE 
L'AMEUBLEMENT [Preservative treatment of timber framed win
dows.] Le traitement de preservation des fenetres en bois. Cour
rierde l'lndustriel duBois et de I'Ameublement ( 1983) No. 44, 
22 ref. [Fr] CTB, 10, ave. de Saint-Mande, Paris 75012, 
France. 

A review of current knowledge on the principal causes of 
decay in windows and the available remedial treatments. Pres
sure treatments, immersion treatments and water-resistant pre
servatives are discussed in detail. 

1328 EHRKE, W. [Wood preservation for window frames.} 
Holzschutz am Bautcil Fenster. Holz-Zentralblatt (1984) 110 
( 133) 1959 [De, BLL] In st. Bauphysik & Fenstcrtcchnik, Graz, 
Austria. 

A general discussion. The value is stressed of combining 
impregnation and surface lacquer treatment of timber window 
frames so as to reduce damage from UV radiation and fungal 
attack. 

1329 SCHMIDT, E. L. Aliphatic acids as spore germination 
inhibitors of wood-decay fungi ;, vitro. Canadian Journal of 
Botany (1985) 63 (2) 337-339 [En,fr, 17 ref., I fig., 2 tab.] Dcp. 
Forest Products, Univ. Minnesota, St. Paul, Minn. 55108, USA. 

Effects of 8 saturated aliphatic acids (Cs-CIO• cl2 and cl6) 
on basidiosporcs of Poria temds and Trametes hispida (white 
rot fungi) and 2 isolates of the brown rot fungus G/oeophyllum 
trabeum were observed in vitro. Spore responses after 24 h on 
malt extract agar containing 10, 102 or 10 p.p.m. of each acid 
included normal germination, delay of germ tube emergence, 
vacuolation and degeneration of spore cytoplasm,and preven
tion of germ tube development without spore destruction. Acids 
of chain length CH-C10 prevented spore germination and killed 
spores of all fungi at 20-50 p.p.m., whereas other acids tested 
were less active. Spore germination assay of decay fungi may 
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prove uscrul as a screening tool to compare potency of wood 
preservatives. 

PLASTIC POLYMERS 

Plastics 

1330 WATSON, J. A. !..; Zt·RO"'G, D.; BARRETT, R. A. 
Comparative studies on the resistance of materials to species of 
Coptotermes (lsoptera: Rhinotermitidae). I. The susceptibilities 
of various plastics to C. acinaciformis (Froggatt) from Australia 
and C. formosanus Shiraki from China. Bulletin of Entomolog
ical Research ( 1984) 74 (3) 495-503 [En, 19 ref.] Division of 
Entomology, CSIRO, Canberra, ACT 2601, Australia. 

The susceptibilities of 14 plastics formulations ( 4 poly
ethylenes, I polypropylene, I polyester, 2 polyamides, I poly
urethane and 5 poly( vinyl chlorides)) to attack by Coptotermes 
acinaciformis (Frogg.) from Australia and C. formosa nus Shir. 
from China in the laboratory were broadly related to hardness 
and surface finish. Overall, C. acinaciformis inflicted more 
damage than C. formosanus, despite lower survival, but some 
formulations appeared more susceptible to C.formosanus than 
to C. acinac!formis. 

PHARMACEUTICALS AND COSMETICS 

1331 RAWAL, B. D.; NAHATA, M. C. Variation in microbial 
survival and growth in intravenous fluids. Chemotherapy (1985) 
31 (4) 318-323 [En, 15 ref., I tab.] Dep. Pharm., Umv. Queen
sland, St. Lucia, Australia. 

Intravenous fluids were experimentally contaminated with 
pathogenic strs. of Escherichia coli, Pseudomonas aeruginosa, 
Staphylococcus aureus, Bacteroidesfragilis and Candida a/hi
cans. In 5% dextrose, C. albicans multiplied but only 2-3% of 
the initial viable cells of £. coli, P. aeruginosa and S. atlreus 
were detected after 3 days. In 0.9% NaCI, C. a/bicans and S. 
aureus showed growth and £. coli remained viable, but P. 
aeruginosa was not detected after 72 h. In lactated Ringer's 
solution, P. aeruginosa and C. albicans grew but E. coli and S. 
aureus were not detected after 72 h. In the amino acid solution, 
C. a/bicans, S. au reus and E. coli grew but P. aeruginosa and B. 
fragilis were not detected. 

CONSTRUCTIONS 

Structures and Vehicles 

1332 WILCOX, \V. W. Selected references on wood decay in 
structures. Forestry and Forest Products, University of Ca/i
fomia (1982) No. 50,3 pp. [En, 41 ref.] For. Prod. Lab., Univ. 
Calif., Berkeley, CA. USA. 

See also absts. /306-/308, 1315, 1327-1328 

FOULING 

Aquatic surface fouling - marine and freshwater 

See also abst. 1294 

1333 PAUL,J. H.; JEFFREY, W. H. Theeffectofsurfactants 
on the attachment of estuarine and marine bacteria to surfaces. 
Canadian Journal of Microbiology ( 1985) 31 (3) 224-228 [En, 
fr, 29 ref., 4 fig.] Dep. Marine Sci., Univ. South Florida, St. 
Petersburg, Fla. 33701, USA. 

The effect of dilute surfactants on bacterial attachment to 
hydrophilic and hydrophobic substrata was investigated. Triton 
X-1 00 at 0.02% completely inhibited attachment to polystyrene, 
a hydrophobic surface, for I 0 of II isolates and all isolates at 
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0.01%. This concn of surfactant also caused displacement of 
previously attached Vibrio proteolytica cells. Attachment to 
glass, a hydrophilic substratum, was far less sensitive to 
surfactants, and one isolate showed no inhibition at 0.1 %, the 
highest concn employed. Concn ·of surfactant sufficient to 
inhibit attachment completely had no effect on growth. In view 
of these results, it is thought that toxicity is not the mode of 
action of the surfactants, but rather disruption of hydrophobic 
interactions between the cell surface and polystyrene. The 
results imply the existence of a separate, surfactant-dependent 
adhesion mechanism for hydrophilic surfaces in several isolates. 

1334 SHAW, J. C.; BRAMHILL, B.; WARDLAW, N.C.; Cos. 
TERTON, J. W. Bacterial fouling in a model core system. 
Applied and Environmental Microbiology (1985) 49 (3) 693-
701 [En, 24 ref., 9 fig., I tab.] Dep. Geol. & Gcophys., Calgary 
Univ., Calgary, Alta., Canada. 

A sintered glass bead core was used to simulate the spaces 
and surfaces of reservoir rock in studies of the bacterial plug
ging phenomenon that affects waterflood oil recovery opera
tions. The passage of pure or mixed natural populations of 
bacteria through this solid matrix was initially seen to promote 
the formation of adherent bacterial microcolonies on available 
surfaces. Bacteria within these microcolonics produced huge 
amounts of exopolysaccharides and coalesced to form a conflu
ent plugging biofilm that eventually caused a > 99% decrease in 
core permeability. Cells within the biofilm could be killed by 
treating with isothiazalone biocide but their essentially inert 
carbohydrate biofilm matrix continued to plug the pore spaces, 
whereas treatment with 5% sodium hypochlorite killed the bac
teria, dissolved the exopolysaccharide biofilm matrix, and 
restored permeability to the plugged cores. 

1335 ANON. Viruses- used to prevent marine fouling. Bio
technology Japan Newsservice (1984) 3 (3) 6 [En] From Cur
rent Biotechnology Abstracts /985 No.2, 667. 

Eight strs. of marine viruses which kill Pseudomonas, the 
starting point of marine fouling, were isolated. They were effec
tive against bacteria on both aluminium and titanium surfaces. 

1336 HATCHER, H. J. Enzymatic control of biological 
deposits in papermaking. Biotechnology Advances (1984) 2 (2) 
309-317 [En, 2 ref., 2 fig., 5 tab.] Economics Lab., Inc., 940 
Lone Oak Rd., Minn. 55121, USA. 

Deposit control in the pulp and paper industry has tradi
tionally been accomplished by the use of toxic biocides. A 
method has been found to control biological deposits by using an 
enzyme-based product. The enzyme used hydrolysed levan and 
prevented deposit formation. 

BIODETERIORATION ORGANISMS 

Bacteria 

1337 JUVEN, B.J.; Cox, N. A.; BAILEY, J. S.; THOMSON, J. E.; 
CHARLES, 0. W.; SHUTZE, J. V. Survival of Salmonella in dry 
food and feed. Journal of Food Protection (1984) 47 (6) 445-
448 [En, 23 ref.] Extension Poultry Sci. Dep., Univ. of Georgia, 
Athens, Georgia 30602, USA. 

Cocoa powder, dried skim milk and 2 feeds were equili
brated over salt solutions to achieve water activities (aw) of0.43, 
0.52 and 0.75 and were then inoculated with either Salmonella 
montevideo or S. heidelberg; number of organisms surviving in 
the products after I, 3, 7 and 14 wk at 25•c was determined. 
Survival rates at aw 0.43 and 0.52 did not differ greatly and were 
generally higher than at 0. 75; after 14 wk log10 count reductions 
of 5-6 were observed at 0.75 aw, but not at 0.52. In general, S. 
montevideo survived better in dry environments than did S. 
heidelberg; in some products and aw levels, S. heidelberg was 
undetectable after 7-14 wk. Survival rates of S. montevideo did 
not differ greatly between products, although survival in cocoa 
powder at 0.75 aw was lowest during the 1st 7 wk. Differences 
between products were more marked for S. heidelberg,survival 
being greatest in dried skim milk and least in cocoa powder; 
cocoa powder was apparently bactericidal to S. heidelberg (but 
apparently not to S. montevideo). Water contents of dried skim 
milk at a. 0.43, 0.52 and 0.75 were 6.6-7.I, 8.2-8.5 and I 1.5-
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11.7%, resp., vs. 5.3-5.4, 6.2-6.5 and 10.2-10.8% for cocoa pow
der; significance of differences in water content between prod
ucts at the same aw for survival rates is discussed. It is concluded 
that aw is not the only factor governing survival of salmonellae in 
dried foods. 

1338 HAYES, H.; COMMISSA IRE, J.; BERG~RE, J. L. A high
molecular-mass cell wall protein released from Clostridium 
tyrobutyricum by heat treatment. FEBS Letters ( 1984) 174 (2) 
284-288 [En, 17 ref.] Lab. de Microbial. Laitiere, INRA, 
78350 Jouy en Josas, France. 

The study is part of a programme to develop a serological 
test for detecting the spoilage organism Clostridium 
tyrobutyricum in milk or cheese. Cell wall of 4 strains of C. 
tyrobutyricum had an unusually high protein content (35-40% 
dry weight). Brief heat treatment of whole cells of these strains 
caused release of 2 proteins, flagellin and a cell wall component 
of high molecular mass (110-125 kDa in the different strains). 
This component represents approx. 5% of the dry cell weight. 

1339 LJUNGDAHL, L. G.; PETTERSSON, B.; ERIKSSON, K. E.; 
WIEGEL, J. A yellow affinity substance inmlved in the cel
lulolytic system of Clostridium thermocel/um. Meddelande, 
Svenska Triiforskningsinstitutet, A (1984) No. 898,5 pp. [En, 
30 ref. Reprinted from Current Microbiology (1983) 9. 195-
200. BLL] Swedish For. Prod. Lab., Box 5604, S-114 86 Stock
holm, Sweden. 

C. thermocellum was grown on a cellulose-containing 
medium and the yellow substance (YS) produced was analysed 
using gel electrophoresis. The YS, attached to cellulose parti
cles, effectively bound endo-1, 4-,8-glucanase produced by the 
bacterium and was used in an affinity column for purification of 
the enzyme. At the beginning of fermentation of cellulose, most 
of the cndoglucanasc was bound to the yellow cellulose. As 
fermentation proceeded, the enzyme appeared free in the cul
ture fluid. The endoglucanasc bound to the yellow cellulose 
could be extracted from the cellulose by distilled water. It is 
proposed that the YS is involved in the cellulolytic system of C. 
thernwcellum. 

1340 RAo, D. V.; RAO, K. R. G. Some characteristics of 
Klebsiella strains isolated from foods and water. Journal of 
Food Science and Technology, India (1983) 20 (6) 269-272 
[En, 13 ref., 5 tab.] Dep. Food Res. Lab., Jyothi Nagar, 
Mysore-570 011, India. 

Some characteristics of several hundred isolates obtained 
from foods and water are reported. 

1341 BERCHIERI A., JR.; PAULILLO, A. C.; FERNANDES, S. A.; 
IRINO, K.; PESSOA, G. V. A. [Sensitivity to antimicrobial 
agents of Salmonella isolates from feestuffs of animal origin 
used in preparing rations.J Sensibilidade a antimicrobianos par 
Salmonella isolados de farinhas de origem animal utilizados no 
preparo de ra~oes. Revista de Microbiologia (1985) 16 (I) 56-
60 [Pt, en, 29 ref., 2 tab.] Dep. Vet. Path., UN ESP, Jaboticabal, 
SP, Brazil. 

All of 139 strs. belonging to 32 serotypes were sensitive to 
chloramphenicol and colistin sulphate, and resistant to 
trimethoprim-sulphamethoxazole, bacitracin and penicillin. 
Partial resistance was noted to tetracycline (77.1%), nalidix 
acid (18%), nitrofurantoin (2.16%), amikacin (1.44%) and 
cefoxitin (0.7%). 

1342 BATTERSBY, N. S.; STEWART, D. J.; SHARMA, A. P. A 
simple most probable number method for the enumeration of 
sulphate-reducing bacteria in biocide containing waters. Journal 
of Applied Bacteriology (1985) 58 (4) 425-429 [En, 19 ref., I 
fig., 2 tab.] Dep. Brewing & Bioi. Sci., Heriot Watt Univ., 
Edinburgh EH I I HX, UK. 

The method used is based on source water, it contains no 
toxic thioglycollate and is resistant to oxidation through mis
handling. Reduction is by a suspension of Pseudomonas putida 
which acts as a powerful adsorbent of biguanide, phenolic, qua
ternary ammonium compound, glutaraldehyde and 
isothioazolone biocides. Good recoveries of sulphate-reducing 
bacteria (SRB) type strs. were obtained using this method and 
were comparable to other published techniques. Recovery of 
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SRB in mixed culture was comparable to that using a standard 
laboratory technique. 

See also absts. 1082, 1085, /087, I/30, 1/34, //36. 1216. 
1221, 1227, 1230, 1236. 1243, 1250-1251. 1257, 
1260-/261' 1264-1266. 1268, 1270-1274, 1276. 1281, 
1284, /33/ 

Fungi 

See also absts. 1088. /091. 1107, 1110. 1127, 1132-1134, 
1138-1139, 1158, 1161-1162, 1169-1170, 1175-1178, 
1181-1185. 1188-1189.1191, 1193. 1199-1209, 1211, 
1214. 1222, 1237, 1255, 1288-1292. 1298-1305, 1324-
1325, 1329. 1331 

1343 FOISNER, R.; MESSNER, K.; ROHR, M.; 
STACHELBERGER, H. [Methodological problems of investigat-
ing wood decay by basidiomycetes using transmission electron 
microscopy.} Methodische Probleme bei der Untersuchung des 
Holzabbaues durch Basidiomyzctcn im Transmissions-Elek
tronenmikroskop. Holzforsclmng und Holzverwertung (1983) 
35 (I) 13-16 [De, en, II ref., I pl. BLL] Ins!. Biochem. Techno!. 
u. Mikrobiol., Tech. Univ., Vienna, Austria. 

The ultrastructure of Fomitopsis pinicola, Poria placenta 
and Paxillus panuoides was studied using different tissue fixa
tives and stams and different conditions for incubating and 
embedding the tissues. 

1344 Dol, S.; SAITO, M. (A study of growth conditions of 
Serpula lacrimans.J Journal oftheJapan Wood Research Soci
ety (1982) 28 (II) 733-739 [Ja, en, 14 ref. Tables and figures 
have En captions. BLL] Hokkaido For. Prod. Res. lnst., 
Asahikawa 070, Japan. 

1345 BEUCHAT, L. R. Comparison of Aspergillus differen
tial medium andAspergillusjlavusfparasiticus agar for enumer
ating total yeasts and molds and potentially aflatoxigenic 
aspergilli in peanuts, com meal and cowpeas. Journal of Food 
Protection ( 1984) 47 (7) 512-519 [En, 15 ref., 6 tab.] Dep. Food 
Sci., Univ. Georgia Agric. Exp. Station, Experiment, Ga. 
30212, USA. 

Colonies were counted after plates were incubated at 30 or 
37'C for 42-44 h or 70-72 h. Incubation at 30'C enhanced 
recovery compared with incubation at 37°. Incubation for 42-44 
h at 37° on either Aspergillus differential medium (ADM) or 
Aspergillus jlavusfparasiticus agar (AFPA) was optimum for 
detecting A. jlavus in maize meal. It is concluded that AFPA 
may have some advantages over ADM in the detection of A. 
flavusfparasiticus, as the orange-yellow colour development of 
reverse colonies is quicker and more intense on AFPA. 

1346 MUSALEM, S. M.; STEINER, W. J.; CONTRERAS, 0. I. 
{Cellulase production by fungi isolated from wood and soils in 
Southern Chile.] Producci6n de celulasas par bongos aislados de 
madera y suelos del Sur de Chile. Bo/etin Mico/6gico (1984) 2 
(I) 17-25 [Es, en, 21 ref., 2 pl., 4 tab.] IDIEF, Univ. Chile, 
Santiago, Chile. 

Fungi of 5 genera and 15 spp. were isolated and grown on a 
solid medium pre-treated with phosphoric acid and containing 
mycelial growth inhibitors. Trichoderma harzianum, T. aure
oviride, Penicillium sp. A and P. cilreoviride formed the largest 
transparent halos of hydrolysis. Endo- and exoglucanase, #
glucosidase and filter paper activities were max. in T. harzi
anum I, III and V, T. aureoviride and P. citreoviride. 

1347 Su, W.; HAMDY, M. K.; BEUCHAT, L. R. Induction of 
sporulation in food-spoilage yeasts. Mycopathologia (1985) 90 
(I) 41-45 [En, 10 ref., 4 fig., 3 tab.] Dep. Food Sci., Univ. 
Georgia, Agric. Exp. Sta., Athens, Ga. 30602, USA. 

Four yeasts, Hansenula anomala, Kluyveromycesfragi/is, 
Lodderomyces elongisporus and Saccharomyces cerevisiae, 
were cultured in 2 prcsporulation media at 30°C. Media con
sisted of yeast extract-peptone-acetate and yeast extract-pep
tone-dextrose broths. Except for K. fragilis, the test yeasts 
reached a high degree of sporulation when transferred to ace
tate- and ethanol-supplemented sporulation media. The per
centage of S. cerevisiae cells forming asci was as high as 79% 
after 24 h incubation. H. anomala and L. elongisporus sporu
lated more rapidly in ethanol-compared to acetate-containing 



260 

medium. Within test parameters, the concn of acetate or etha· 
no\, pH and incubation temp. (25° and 30°) did not substan~ 
tially inHucncc the extent of sporulation. 

Invertebrates 

See also absts. I 294, I 3 I 3 

Insects 

See also absts. 1084, 1142-1143, 1147-1148, I 155-1156, 
1159, 1163-1167, 1/80, 1196-1197, 1210, 12/5, 1217-
1220, 1223. 1229, 1292, 1294, 1306-1307, 1310, 1312, 
1315, 1366-1367, 1369-1370 

1348 MONDAL, K. A. M. S. H. Repellent effect of 
pirimiphos-mcthyl to larval Tribolium castaneum Herbst. Inter
national Pest Colllro/ (1984) 26 (4) 98-99 [En, 10 ref.] Depart
ment of Agricultural Biology, The University, Newcastle upon 
Tyne, NEI 7RU, United Kingdom. 

The response of larvae of the stored product pest Tribolium 
castaneum (Hbst.) to pirimiphos-methyl was studied by expos
ing them to sublethal concentrations (5, 30 or 150 p.p.m.) in the 
Hour-and-yeast rearing medium or to pirimiphos-methyl 
vapour. Larvae in all instars except the lst were repelled by 
contact with the treated medium, those in the 5th- and 6th
instars showing the strongest response. There was no significant 
difference in the response to the different concentrations. No 
significant response was observed in larvae of any instar to 
pirimiphos-methyl vapour. 

1349 HSIEH, F. K.; HSU, S. L.; Wu, I. S.; HSIEfl, G. C. 
(Toxicity of commonly used insecticides to the maize wee\o·il and 
lesser grain borer.] Plant Protection Bulletin, Taiu:an (1983) 25 
(4) 285-289 [Ch, en, 15 ref.] Plant Protection Center, 
Taichung, Taiwan. 

The toxicities of 26 insecticides to the stored-product pests 
Sitophilus zeamais Motsch. and Rhyzopertha dominica (F.) 
were studied in the laboratory in Taiwan by the admixture 
method. All the insecticides were more toxic to S. zeamais than 
to R. dominica, with the exception of azinphos~methyl, 
chlorfenvinphos, carbaryl, mcthomyl, deltamethrin 
(decamcthrin), fenvalcratc and permethrin, which were more 
toxic to R. dominica. Etrimfos was the most toxic of the com
pounds to S. zeamais, with an LC50 of 0.56 p.p.m., while 
carbaryl was the least toxic, with an LCSO of 1088 p.p.m. 
Deltamethrin was the most toxic compound to R. dominica 
(LC50 0.07 p.p.m.), while trichlorfon was the least toxic (LC50 
1505 p.p.m.). The order of toxicity of the compounds to both 
pests arc given, together with the LCSOs and LC95s of each. 

1350 CLINE, L. D.; PRESS, J. W.; FLAHERTY, B. R. Prevent
ing the spread of the almond moth (Lepidoptera: Pyralidae) from 
infested food debris to adjacent uninfested packages, using the 
parasite Bracon hebe tor (Hymenoptera: Braconidae). Journal of 
Economic Entomology (1984) 77 (2) 331-333 [En, 5 ref.] 
Stored-Product Insects Research and Development Laboratory, 
ARS, USDA, Savannah, Georgia 31403, USA. 

Small kraft paper bags containing I 00 g of maize meal 
were exposed as open bags or closed bags with folded or heat
sealed (taped) openings to infestations with 1000 late-instar 
larvae of Ephestia cautella (\VIk.) (Cadra cautella) in 2 rooms 
of 44.7 m3• Five releases were made of adults of Bracon hebetor 
Say into one room, while the other room remained parasite-free; 
the releases were made twice weekly at a rate of 50 
pairs/release. There were significantly fewer folded bags and 
taped bags infested by the moth when the parasite was released. 
The numbers of moth larvae recovered from the infested bags 
were also significantly reduced in folded and open bags when the 
parasite was present. The benefits of making the bags insect
tight were obvious in the parasite-free control room, because 
significantly fewer taped bags were infested than folded bags 
and significantly fewer folded bags were infested than open 
bags. The numbers of moth larvae recovered from the infested 
folded bags and taped bags were also significantly lower than 
the number found 10 the open bags. 

International Biodeterioration /985 Vol. 21 No.3 

1351 ARMSTRONG, J. W.; SCHNEIDER, E. L.; GARCIA, D. L.; 
NAKAMURA, A. N.; LINSE, E. S. Improved holding technique 
for infested commodities used for Mediterranean fruit fly (Dip
tera: Tephritidae) quarantine treatment research. Journal of 
Economic Entomology (1984) 77 (2) 553-555 [En, 2 ref., 2 fig.] 
Tropical Fruit and Vegetable Research Laboratory, Commod
ity Treatment, Handling and Distribution Unit, ARS, USDA, 
PO Box 4459, Hila, Hawaii 96720, USA. 

An improved technique that was developed in studies in 
Hawaii for holding treated and untreated (control) commodities 
used in research on quarantine treatments for the fruit pest 
Ceratitis capital a (Wicd.) is described. The new technique gave 
maximum recovery of the tephritid in controls, even when the 
commodity deteriorated too rapidly for the completion of larval 
development or the commodity was otherwise a poor host. The 
technique increased the research efficiency of quarantine treat
ments by reducing the time required to service and maintain 
holding facilities, to collect pupae and to obtain test results. It 
also reduced the number of replications required to develop 
efficacy data, the costs of individual holding boxes and the costs 
for commodities. 

1352 TREMATERRA, P. [Biological and morphological notes 
on Para/ipsa gularis (Zeller) (Lepidoptera Galleriidae),] Note 
biologichc e morfologiche su Para/ipsa gularis (Zeller) 
(Lepidoptera Galleriidae). Bo//ettitw di Zoologia Asraria e di 
Bachicoltura (1982/1983, reed. 1984) 17, 175-208 [It, en, 67 
ref., 37 fig.] lstituto di Entomologia Agraria, Univcrsit:l degli 
Studi, 20133 Milan, Italy. 

Information is given on the history, distribution, morphol
ogy and biology of Para/ipsa guloris (Zcll.), a pest of stored 
foodstuffs; it appears to have originated in Asia and to have 
entered the USA and Europe with infested goods. In Italy it was 
known mainly as a pest of stored rice and dried fruit, but in 1983 
large populations were discovered in sacks of maize at Lomel~ 
lina in Lombardy and caused considerable damage. Since the 
adults and larvae of P. gularis closely resemble those of 
Aphomia socie//a (L.) and Corcyra cephalonica (Stnt.) and are 
sometimes confused with them, a key to the males and females 
of all3 species is given, and also notes on and illustrations of the 
male and female genitalia and the first-instar larva. 

1353 BROWNE, F. G. Bark beetles and ambrosia beetles 
(Coleoptera, Scolytidae and Platypodidae) intercepted at Japa
nese ports, with descriptions of new species, IX. Kontyil ( 1984) 
52 (2) 286-292 [En] 19, Vivienne Close, Twickenham, Middle
sex, United Kingdom. 

Six new species of scolytids and I new platypodid, and a 
hitherto unknown female platypodid, are described that were 
found in tropical timber at ports in Japan. Other species that 
were collected are listed according to their countries of origin. 

1354 X lA, K. L.; GAO, D. R.; DENG, Y. M. [Notes on a new 
species of the genus Cryptotermes from Guizhou, China.] 
Entomotaxonomio (1983) 5 (3) 247-249 [Ch, en, 6 fig.] Shang
hai Institute of Entomology, Academia Sinica, China. 

Cryptotermes luodianis sp. n. is described from soldiers, 
winged forms and nymphs collected from a plank in Luodian, 
Guizhou Province, China, in August 1981. 

1355 LIN, T.; Ll, C. H. [Studies on the ecology of the 
khapra beetle, Trogoderma granarium E.] Journal of Agricul
tural Research of Chino (1983) 32 (4) 383-389 [Ch, en, 5 ref.] 
Department of Applied Zoology, TARI Wufeng, Taichung 
Hsien 431, Taiwan. 

The biology and development of the stored-grain pest 
Trogoderma granarium Everts were studied in the laboratory in 
Taiwan. The pest had 6 generations per year. The incubation 
period was 6-10 days (average 7.5) and the hatch rate 
41.9-100% (average 58.5%). There were normally 4-61arval 
instars, although at some temperatures and humidities there 
could be 7-9; the larval period lasted 25-183 days (average 
49.1 ). The larvae could generally survive for more than a year 
without feeding. The pupal stage lasted 3-9 days (average 5). 
The total number of eggs laid by a single female ranged from 7 
to 81 (average 43.3). The adult lifespan was 5-37 days (average 
16.3). A generation was completed in 46.3-101.3 days (average 
61.7). One pair of adults could give rise to between 0-10 (aver
age 6) and 5862-11 887 (average 7960) individuals and cause 
between 0.3-2.7% (average 2.2%) and 69.1-92.7% (average 

l 
. i 



• 

78.9%) damage when fed on rice grain and coarse rice, respec
tively, for a year. Adults did not cause any damage to grain and 
larvae did not damage whole grains. The pest was rarely 
recorded in the area north of Miao-Li. 

1356 BHAT, P. P.; SANTIAGO, T. C. Effect of gamma irradi
ation on fecundity, hatchability and mortality in Tribolium cas
taneum. Indian Journal of Animal Sciences (1983) 53 (12) 
1373-1376 [En, 3 ref.] Indian Veterinary Research Institute, 
lzatnagar, Uttar Pradesh 243 122, India. 

Laboratory studies were carried out in India to determine 
the effect of exposure to gamma radiation on the fecundity, egg 
hatch and mortality of the stored-products pest Tribolium cas
taneum (Hbst.). Irradiation significantly reduced fecundity, but 
there was little difference between the 3 doses used. No egg 
hatch occurred 17 days after irradiation at any of the doses; egg 
hatch 30 days after treatment ranged from 3 to 43%. Low doses 
reduced mortality, while high doses increased it (up to 9.7%). 

1357 GOLOB, P. Prostephanus truncatus, a new storage pest 
in Africa. In Advancing agricultural production in Africa. 
Proceedings of CAB's First Scientific Conference, Arusha, 
Tanzania, 12-18 February 1984 [edited by llawksworth. 
D.L.f. Farnham Royal, Slough, UK; Commonwealth Agricul
tural Bureaux (1984) 78-80 [En] Tropical Research & Devel
opment Institute, Slough, Berks, United Kingdom. 

Prostephanus truncatus, a pest of stored maize and cassava 
in Central America, was found infesting farm-stored maize cobs 
in Tanzania in 1981. Surveys since then have shown that it has 
spread to 12 regions there, to the Taveta District of Kenya, and 
is also now in Togo and possibly Uganda. The biology and 
control of the beetle (with insecticides (and alternative materi
als) or by changing the traditional storage system of maize so 
that it is ecologically less favourable for beetle development) are 
reviewed, the results being presented of trials with 8 insecticides; 
0.5% permethrin (at 2.5 p.p.m. a.i.) provided the best protection 
for maize grain, and loose grain was protected more effectively 
than cobs. The climatic tolerance of the beetle is such that it 
would be able to survive and develop in most countries in sub
Saharan Africa. The specific pheromone Truncal [of unstated 
composition] has been identified and isolated in the United 
Kingdom and is being tested in Tanzania for monitoring P. 
truncatus. The histcrid Teretriosoma nigrescens preys on P. 
truncatus in Central America, but has not been recorded in 
Tanzania. 

1358 KL.;MAR, J.; BHATIA, S. K. Evaluation of bioassay 
techniques for measurement of lindane resistance in Tribolium 
castaneum(Herbst). Entomon (1983) 8 (2) 123-126 [En, 6 ref., 
1 fig.] Division of Entomology, Indian Agricultural Research 
Institute, New Delhi 110 012, India. 

Bioassay methods involving filter-paper impregnation, 
residual films and direct spraying in a Potter tower were evalu
ated in the laboratory in India for their suitability for carrying 
out inheritance studies on lindane-resistant and susceptible 
strains of the stored-product pest Tribolium castaneum. The 
direct spray method was found to be suitable, as the resistance 
ratio obtained was high and there was no overlapping between 
the log conccntration-probit kill lines of the parental strains. 

1359 GUPTA, D. P.: BHADURI, N. Studies on the oviposition 
of Cal/osobruchus macu/atus. Current Science (1984) 53 (7) 
392-393 [En, 12 ref.] Department of Zoology, Saugar Univer
sity, Saugar 470 003, Madhya Pradesh, India. 

Callosobruchus macu/atus is one of the most destructive 
pests of stored cowpcas in India, causing losses of up to 33%. In 
oviposition studies in the laboratory in Madhya Pradesh at 27, 
30 and 35°C and at 70% RH, C. macu/atus was found to lay the 
maximum number of eggs at 27 and the minimum at 35°C, and 
the mean daily number of eggs laid declined gradually over an 
observation period of 6 days: the oviposition period was shorter 
(4 days) at higher than at lower temperatures (6 days). The part 
of the cowpea seed immediately behind the suture was preferred 
as an oviposition site. 
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1360 AAMJR, M. M. I. [Development of resistance to 
lindane and fenitrothion in controlled conditions by Tribolium 
confusum Duv. (Coleoptera- Tenebrionidae).J Developpment de 
Ia resistance au lindane et au f6nitrothion en conditions con
trOICcs chez Tribolium confusum Duv. (Coleoptera -
Tenebrionidae). Bulletin de l'Academie des Sciences Agrico/es 
et Forestieres (1984) No. 13, 133-141 [Fr, 3 ref.] Depattment 
of Plant Protection, Faculty of Agriculture, Zagazig University, 
Egypt. 

Laboratory experiments in Egypt are described in which 
Tribolium confusum was tested at 27 and 32°C for resistance to 
lindane and fenitrothion for 17 generations. Susceptibility to 
fcnitrothion was found to increase in populations reared at both 
temperatures without insecticide treatment, and susceptibility 
to lindane increased at 27°C but decreased slightly at 32°C. 
Under selection pressure with fenitrothion and lindane, resis
tance to both compounds developed much more rapidly at 27 
than at 32°C. 

1361 ZITSANZA, E. The rust-red flour beetle. Zimbabwe 
Agricultural Journal (1984) 81 (4) 161 [En] Plant Protection 
Research Institute, Zimbabwe. 

\Vith special reference to conditions in Zimbabwe, notes 
arc provided on the biology, injuriousness and control of 
Tribolium caslanewn in stored grain and grain products. 

1362 Y AGA, S. [On the termite resistance of Okinawan 
timbers. VIII. New types of termiticidal substances from reduced 
benzoic acid derivatives.] Journal oft he Japan Wood Research 
Society (1982) 28 (6) 393-398 [Ja, en, 10 ref., I pl. Tables and 
figures have En captions. BLL] Dcp. For. Fac. Agric., Univ. 
Ryukyus, Nishihara, Okinawa 903-01, Japan. 

1363 JADHAV, K. B.; JADHAV, L. D. Use of some vegetable 
oils, plant extracts and synthetic products as protectants from 
pulse beetle, Callosobruchus macu/atus Fabr. in stored gram. 
Journal of Food Science and Technology, India (1984) 21 (2) 
110-113 [En, 5 ref., 2 tab.] Dcp. Entomol., Mahatma Phule 
Agric. Univ., Rahuri-413 722, India. 

Thirty-three days after treatment, ratanjyothi oil (Jatro
pha curcas) at 0.1, 0.2 and 0.3% (vfw), neem oil (Azadirachta 
indica) at 0.2 and 0.3% and benzyl isothyacyanate (Bit) as well 
as undi oil (Callophyllum inphyllum) at 0.3% significantly 
inhibited the emergence of adult beetles. Beetles were controlled 
for a period of up to 33 days. 

1364 SJNGII, K.; BHAVNAGARY, H. M.; MAJUMDER, s. K. 
Silicophosphate as new insecticide. 1. Evaluation of 
silicophosphntes for the contol of stored grain pests in milled 
riee. Journal of Food Science and Technology, India (1984) 21 
(5) 302-307 [En, 9 ref., I fig., 3 tab.] Infestation Control & 
Pesticides Discipline, Central Food Techno!. Res. Inst.,Mysore-
570 013, India. 

A number of calcium silicophosphates were tested for their 
effect on the development of Tribolium castaneum, 
Rhizopertha dominica, Oryzaephilus surinamensis, Sitophilus 
oryzae and Trogoderma granarium in milled rice. Tricalcium 
trisilicophosphatc was highly effective in controlling all5 spp. of 
test insects at concn of I and 1.5%. 

Mites 

1365 OLSEN, A. R. Food-contaminating mites from 
imported foods entering the United States through southern Cali
fornia. International Journal of Acarology (1983) 9 (4) 189-
193 [En, 16 ref.] US Food and Drug Administration, Los Ange
les, California 90015, USA. 

Over a 2-year period (September !980-August 1982), 212 
samples of imported food products entering the USA through 
ports in southern California were found to be contaminated with 
mites. The 22 mite species found arc listed together with their 
countries of origin and the food products they were infesting. 
Many of the samples contained mite contaminants in combina
tion with insect, bird and/or rodent contaminants. Such combi
nations may be the result of a direct association between a mite 
species and another food-contaminating pest, of unsanitary con
ditions that are mutually conducive to contamination by both 
pests, or of other factors, including chance. 

See also abst. 1153 
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TECHNIQUES 

1366 FAGE, J.P. LA; su, N.Y.; JoNES, M. J.: EsENTHER, G. 
R. A rapid method for collecting large numbers of subterra
nean termites from wood. Sociobiology (1983) 7 (3) 305-309 
[En, 8 reL] Dep. Entomol., Louisiana State Univ. Agric. Cent., 
Baton Rouge, LA 70803, USA. 

CONTROL 

1367 Su, H. C. F. Comparative toxicity of three peppercorn 
extracts to four species of stored· product insects under labora
tory conditions. Journal of the Georgia Entomological Society 
(1984) 19 (2) 190-199 [En, 15 ref.] Stored-Product Insects 
Research and Development Laboratory, ARS, USDA, Savan
nah. Georgia 31403, USA. 

The toxicity of acetone extracts of the unripe fruit of Piper 
nigrum (black pepper and green peppercorn) and a hexane 
extract of the dry fruit of West African pepper (P. guineense) to 
the stored-product insects Cal/osobruchus maculatus (F.), 
Sitophi/us oryzae (L.). Lasioderma serricorne (F.) and 
Tribolium confusum Duv. was determined in laboratory studies 
in the USA. Black pepper gave the highest contact toxicity to C. 
maculaws and S. oryzae, with green peppercorn producing 
toxicities just slightly lower. In general, black pepper was the 
most toxic of the extracts, followed by green peppercorn and 
West African pepper. in that order. Black pepper gave the best 
protection to black-eyed peas [Vigna unguiculala] against C. 
macu/atus infestation: protection with green peppercorn was 
slightly lower. Both black pepper and green peppercorn gave 
good protection of wheat against infestation by S. oryzae; even 
the lowest dosage of 250 p.p.m. produced 84.7 and 85.5% pro
tection, respectively. West African pepper at 250 p.p.m. gave 
only 57.1% protection. 

1368 ZAKLADNOl, G. A. [Protecting grain against stored
product pests.] Zashchita Rastenii (1984) No.7, 40-41 [Ru] 
Vsesoyuznyl Nauchno-isledovatel'skii lnstitut Zerna. Moscow, 
USSR. 

The measures used in the USSR for protecting stored grain 
against infestation by arthropod pests are reviewed. They 
include spraying of grain and storage premises with compounds 
such as malathion (carbophos), trichlormctaphos-3 [0-ethyl 0-
mcthyl 0-(2,4, 5-trichlorophenyl) phosphorothioate], fcnitro
thion (Metathion), phoxim (Volaton) or pirimiphos-methyl 
(Actellic); fumigation with compounds such as methyl bromide 
or phosphine (Phostoxin or Delicia Gastoxin); and heat-treat
ment of stored grain. 

1369 SUN, F.; WANG, S.C.; Ku, T. Y. (Effects of degrada
tion in toxicity of insecticides on the survhral and reproductive 
rate of maize weevils.] Plant Protection Bulle/in, Taiwan ( 1984) 
26 (I) 55-62 [Ch, en, 17 ref., 2 fig.] Division of Pesticide Toxi
cology, Plant Protection Center, Taichung, Taiwan. 

During a laboratory study in Taiwan, adults of the stored
grain pest Sitophi/us zeamais Motsch. were treated topically 
with sublethal dosages (LDIO, LD20, LD40 and LD50) of 
bcndiocarb, diazinon, fcnthion and pirimiphos-methyl. Those 
treated with the LDIO and LD20 ofbendiocarb had a 91.7 and 
109.2% higher reproductive rate, respectively, than untreated 
adults. In contrast, diazinon reduced the reproductive rate by 
41.2-52.2%. Fcnthion had no effect at any of the dosages 
tested. The reproductive rate of adults treated with the LD50 of 
pirimiphos-mcthyl was 27.7% higher than that of untreated 
ones. The rates of degradation of toxicity of 8 insecticides used 
against insect pests of stored grain were also determined: diazi
non, phoxim and pirimiphos-methyl degraded relatively 
quickly, while fcnthion, malathion and chlorpyrifos degraded 
slowly. 

1370 BARWAL, R.N.; KALRA, R. L. Biological characteris
tics of the lindane susceptible and resistant strains of Tribolium 
castaneum Herbst (Coleoptera: Tenebrionidac). Entomon 
(1983) 8 (3) 215-220 [En, 12 ref.] Department of Entomology, 
Punjab Agricultural University, Ludhiana-4. India. 

The biological characteristics of 2 lindane-resistant and 2 
susceptible strains of the stored-products pest Tribolium cas
taneum were investigated in laboratory studies in India. Labo
ratory strains had higher fecundity than field strains. The 
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susceptible strains had lower larval survival than the resistant 
strains; this was thought to be associated with the resistance. 
Differences in the other biological characteristics examined 
were considered to be specific to the strains. 

1371 WEIDNER, H. [Literature of stored-product protection 
1983.] Vorratsschutz-Literatur 1983. Zeitschriftfur Pjlanzen
kronkheiten und Pflanzenschutz (1985) 92 (I) 89-107 [De, 80 
ref.] Uhlandstr. 6, D-2000 Hamburg 76, German Federal 
Republic. 

The work published during 1983 on the protection of stored 
products against infestation by insects is reviewed under the 
following headings: the occurrence of stored-product pests; pro
tection of stored products by cQntact insecticides and toxic 
gases; biotechnical methods (including the use of juvenile hor
mone analogues, chitin synthesis inhibitors, pheromones and 
feeding attractants and deterrents); and biological control using 
Bacillus thuringiensis, predacious Heteroptera and parasitic 
Hymenoptera. 

See also obsts. /084. 1091. l/38, l/41-l/42. l/45, l/47-
l/48. l/54. l/60, l/63-l/64. l/67, l/84-l/86. l/90, 
l/93, l/96-l/97. l/99, 1201, 1210, 12/5, 1217-1220, 
1222. 1229. 1292, /335-1336. 134/, /348-1351. /356, 

/358. 1360. /362, /364. 1434. 1436, 

/330 

BIODEGRADATION - GENERAL 

See also abst. 1439 

Economics 

See also abst. 1422 

Planning and Plant Design 

See also obst. /386 

Hygiene and Pathogens 

See o/so abst. /390 

1372 CLARK, c. S.; BJORNSON, H. S.; SCHWARTZ-FULTON, J.; 
HOLLAND, J. W.; GARTSIDE, P. S. Biological health risks 
associated with the composting of wastewater treatment plant 
sludge. Joumal of the Waler Pollution Conlro/ Federation 
(1984) 56 (12) 1269-1276 [En, 21 ref., 12 tab.] Med. Cent., 
Cincinnati Univ .• Cincinnati, Ohio, USA. 

The health of workers at wastewater sludge facilities was 
monitored between 1979 and 1981 to evaluate the effects of 
viable Gram-negative bacteria and fungi as well as microbial 
products such as endotoxin in their work environment. The 
effects observed (higher rates of abnormal skin, car and nose 
conditions) may not relate directly to the use of sludge, but they 
do justify more studies on workers in composting operations. 

Analysis and Sampling 

1373 FARBER, J. M.; SHARPE, A. N.; KALAB, M. Improved 
recovery of fecal coliforms fromthe Ottawa River by membrane 
filterS in the presence of food debris. Canadian Journal of 
Microbiology (1985) 31 (I) 16-18 [En, fr, 7 ref., I fig., 2 tab.] 
Bureau Microbial Hazards, Food Directorate, Health Prot. 
Branch, Health Welfare, Tunney's Pasture, Ottawa, Ont., 
Canada KIA OL2. 

In the absence of food debris, Sartorius and Millipore HA 
filters recovered substantially fewer faecal coliforms from 
Ottawa River water than did Millipore H.C. On addition of a 
small quantity of sterile blended carrot to water samples, recov
ery by the poorer filters equalled that on Millipore H.C. Scan
ning electron microscopy revealed bacteria sheltered in crevices 

• I 



formed by carrot fibres and thus protected from the normal 
stresses of exposure. 

1374 FRICKER, C. R.; GiRDWOOD, R. W. A. A note on the 
isolation of salmonellas from environmental samples [including 
gull intestines] using three formulations of Rappaport's broth. 
Joumal of Applied Bacteriology ( 1985) 58 (3) 343-346 [En, 18 
ref.] Scottish Salmonella Ref. Lab., Stobhill General Hosp., 
Glasgow G21 3UW, UK. 

The efficiency of isolation of Salmonella spp. from 412 
seagull intestines and 247 polluted water samples was compared 
using three formulations of Rappaport's medium (R V, RV -soya 
and R25). A modification of RV medium (RV-soya) was shown 
to be the most efficient of the 3 media and it was shown that the 
duration of incubation of this medium could be restricted to 24 
h. Inoculation ratios were compared for RV and RV-soya and 
I: I 00 was shown to be significantly better than 1 :20. It is con
cluded that RV-soya is at least as efficient as the standard RV 
medium and its use can therefore be recommended. 

See also abst. 1375 

ENVIRONMENTAL POLLUTION 

Water pollution 

See also absts. 1374. /392 

Freshwater pollution 

See also abst. 137 3 

1375 LAPOINT, T. W.; MELANCON, S. M.; MORRIS, M. K. 
Relationships among observed metal concentrations, criteria, 
and benthic community structural responses in 15 streams. 
Joumal of the Water Pollution Control Federation (1984) 56 
(9) 1030-1038 [En, 55 ref., 10 fig., 2 tab.] Dep. Bioi. Sci., 
Nevada Univ., Las Vegas, Nev., USA. 

Combining biomonitoring and on-site bioassays is neces
sary to understand whether criteria are over- or under-protec
tive. It is suggested that a seasonal monitoring regime, in which 
the sampling schedule is based on critical How periods, be 
required to assess the toxicity of effluent discharges to the 
aquatic fauna. 

SOLID WASTE TREATMENT AND 
DISPOSAL 

1376 TENGERDY, R. P. Solid substrate fermentation. 
Trends in Biotechnology ( 1985) 3 ( 4) 96-99 (En, 29 ref., 2 fig., 
I tab.] Dep. Microbial., Colorado State Univ., Fort Collins, 
Colo. 80523, USA. 

Solid substrate fermentation (SSF) has the advantage of 
small fcrmenter volumes (since large amounts of water are not 
added to the biological material). Necessary manipulations 
therefore become less expensive and the cost of water removal at 
the end of fermentation is minimized. Disadvantages ofSSF arc 
lower product yields, the slowness of fermentation and the diffi
culty of controlling the process precisely. The microorganisms 
used, design of reactors and processes currently practised are 
described. Future trends, including production of single-cell 
protein and fermentation of waste,are discussed. 

LIQUID WASTE TREATMENT AND 
DISPOSAL 

See also abst. /380 
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BIOLOGICAL WASTE TREATMENT 

1377 BINGHAM, D. R.; LiN, C.-H.; llOAG, R. S. Nitrogen 
cycle and algal growth modeling. Journal oft he Water Pollu
tion Control Federation ( 1984) 56 (10) 1118-1122 [En, 21 ref., 
9 fig., I tab.] Metcalf & Eddy, Inc., 50 Stanifort St., Boston, 
Mass. 02114, USA. 

The effects of algal dynamics and nitrogen cycle kinetics on 
model calibration and wasteload allocations conducted using 
the QUAL-II model arc presented. By ignoring algal effects and 
nitrogen cycle kinetics in model calibration, it is possible to 
arrive. at an incorrect wasteload allocation. 

1378 BRENNAN, J.; HARTENSTEIN, R. Use of earthworms in 
sludge management. Journal of the Water Pollution Control 
Federation (1984) 56 (10) 1136-1139 [En, 26 ref., 4 tab.] 
Miller Brewing Co., Fulton, NY, USA. 

Some results indicated that the presence of earthworms 
made no difference to sludge accumulation, provided a soil base 
was present. Other results indicated that the presence of earth
worms can significantly reduce sludge accumulation. 

Com posting 

1379 NAKASAKI, K.; SASAKI, M.; SHODA, M.; KUBOTA, H. 
Effect of seeding during thermophilic composting of sewage 
sludge. Applied and Environmental Microbiology (1985) 49 
(3) 724-726 [En, 7 ref., 2 fig., I tab.] Res. Lab. of Resources 
Utilization, Tokyo Inst. of Techno!, Midori-ku, Yokohama, 
Japan. 

The effect of seeding was examined by measuring the 
changes in C02 evolution rates and microbial numbers. 
Although the succession of thermophilic bacteria and thermo
philic actinomycetes clearly reflected the effect of seeding, no 
clear difference was observed in the overall rate of compositing 
or quality of the composted product. 

See also abst. 1372 

Biological filtration 

1380 WOLVERTON, B. C.; McDONALD, R. C.; DUFFER, W. R. 
Microorganisms and higher plants for waste water treatment. 
Journal of Environmental Quality (1983) 12 (2) 236-242 [En, 
15 ref., 2 fig., 8 tab.] National Space Technology Laboratories 
(NSTL), NSTL Station, MS 39529, USA. 

Batch experiments were conducted to compare the waste 
water treatment efficiencies of plant-free microbial filters with 
filters supporting the growth of reeds (Phragmites communis). 
cattail (Typha hatifolia), rush (Juncus effusus), and bamboo 
(Bambusa multiplex). The experimental systems consisted of 
two components in series. The first component was an anaerobic 
settling-digestion container. The second was a ''nonaeratcd" 
trough filled with rocks, decreasing from large rock (up to 7.5-
cm diam) at the bottom, to pea gravel (0.25- to 1.3-cm diam) at 
the top. The plant-free microbial filter was equally effective in 
carbonaceous BODs (5-d biochemical 0 2 demand) removal. 
The vascular aquatic plant series enhanced ammonia removal, 
and consequently improved nitrogenous BODs removal. Under 
the conditions of these experiments, raw sewage with initial 
BODs's of 100 mg/L can be upgraded to meet secondary stan
dards with 6 h in component I. and 6 h in a plant-free filter or 
filter using cattail, rush, or reed. \Vhen initial BODs's are 
approximately 450 mgfL, 24 h in component I, 29 h in a reed 
filter are required to meet secondary standards. Total N 
removal studies were conducted, which demonstrated that a 
reed system is capable of removing NOrN and NHrN simulta
neously, probably through a common NOrN intermediary, 
then to N2• Overall, the reed system was superior to all others 
evaluated in this research project. 

Activated sludge treatment 

1381 RANDALL, C. W.; BUTH, D. Nitrite build-up in acti
vated sludge resulting from temperature effects. Journal of the 
Water Pollution Control Federation (1984) 56 (9) 1039-1044 
(En, 16 ref., 3 fig., 5 tab.] Dcp. Eng., Virginia Polytech. lnst. & 
State Univ., Blacksburg, Va. 24061, USA. 
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A series of continuous-flow, laboratory-scale reactor exper
iments were performed to evaluate the effects of temp. on acti
vated sludge nitrification. Exceptionally high nitrite concn were 
detected in the effluent of the I4°C reactor. The average nitrite 
concn was considerably greater ( 19 mgflitre) than would be 
predicted by generally accepted nitrification theory concerning 
the relative reaction rates of Nitrosomonas and Nitrobacter. 
Nitrate concn also remained at high levels throughout the run, 
averaging 33 mgflitre. It is concluded that nitrification can be 
very sensitive to small changes in temp. over the range 10° to 
I7°C. The inhibitory effect of decreased temp. is greater for 
nitrate formers such as Nilrobacter than for nitrite formers such 
as Nitrosomonas. Therefore. for biological systems such as acti
vated sludge, there is a critical temp. below which the rate of 
formation of nitrate is less than the rate of formation of nitrites. 

1382 RANDALL, C. W.; BUTH, D. Nitrite build-up in acti
vated sludge resulting from combined temperature and toxicity 
effects. Journal of the Water Pollution Control Federation 
(1984) 56 (9) 1045-1049 [En, 17 ref., 4 fig., 3 tab.] Dep. Eng., 
Virginia Polytcch. lnst. & State Univ., Blacksburg, Va. 24061, 
USA. 

This study resulted from the observation that nitrification 
failed each year in an industrial wastewater treatment plant 
during temp. decreases over a range normally considered to be 
excellent for high nitrification efficiency. It is concluded that 
nickel is more toxic to nitrate formers than to nitrite formers 
and its presence at moderate concn could result in a build-up of 
nitrites. In addition, there is a synergistic inhibitory effect 
bet wen temp. and nickel toxicity for nitrification. 

1383 GONZALEZ-MARTINEZ, S.; NOROUZIAN, M. Aerobic 
and anaerobic intermediate storage of acth:ated sludge: efficiency 
study. Journal of the Water Pollution Control Federation 
(1984) 56 (II) 1173-1177 [En, 15 ref., 9 fig.] lnstituto de 
lngenieria. Cindad Universitaria, 04510 Mexico 20, D.F., 
Mexico. 

Solids storage is used to control the food-to-microorganism 
ratio. The sludge is stored in the tanks for some time. Metabolic 
products of the anaerobic cycle were easily biodegradable under 
aerobic conditions, so this type of cyclic operation is prererable 
to aerobic-aerobic operation. 

1384 WATT, R. D.; KIRSCH, E. J.; GRADY, C. P. L., JR. 
Characteristics of activated sludge effluents before and after 
ozonation. Journal of the Water Pollution Control Federation 
( 1985) 57 (2) 157-166 [En, 48 ref., 6 fig., 7 tab.] Sch. Civil 
Eng., Purdue Univ., West Lafayette, Ind., USA. 

Eight bench-scale activated sludge reactors were used and 
2 types of feed (simple and complex) were studied. It was found 
that even mild ozone doses have significant effects on organics in 
activated sludge eilluents: cleavage of large molecules, increased 
biodegradabiltiy and decreased carbon adsorbability. 

See also absts. 1394, 1430 

Ponds, Lagoons, Oxidation ditches 

1385 HUANG, J. Y. C.; DREW, D. M. Investigation of the 
remm·al of organics and nitrogen in an oxidation ditch. Journal 
of the Water Pollution Control Federation (1985) 57 (2) 151-
156 [En, 26 ref., 3 fig., 3 tab.] Dcp. Civil Eng., Wisconsin Univ., 
Milwaukee, Wis. 5320 I, USA. 

In order to study the interactions taking place in aerobic 
and anoxic zones, the conditions of an oxidation ditch were 
simulated. It was found that the rapid alternation between aero
bic and anoxic conditions provides a natural environment for 
nitrification and denitrification in which total nitrogen removal 
results. Using the organic substances from wastewater, a signifi
cant degree of denitrification occurred, primarily within the 
anoxic zones, as illustrated by the low nitrate concn in the 
eilluent rrom the anoxic zone. Overall treatment efficiency can 
be increased by adjusting the oxygenation capacity along the 
ditch channels. 
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Anaerobic digestion 

1386 CHRISTENSEN, D. R.; GERICK, J. A.; EBLEN, J. E. 
Design and operation of an upflow anaerobic sludge blanket 
reactor. Journal of the Water Pollution Control Federation 
(1984) 56 (9) 1059-1062 [En, 5 fig., 7 tab.] Industrial 
Processes, CH2M Hill, Boise, Idaho 83707, USA. 

Compared to aerobic treatment, anaerobic treatment 
requires less power to operate, produces significantly less sludge 
for disposal, and produces biogas. The adaptation of upflow 
anaerobic sludge blanket reactor technology by a large potato 
processor to meet increasingly stringent discharge requirements 
and provide process energy, is described. 

1387 SAXENA, V. K.; TANDON, S.M.; SINGH, K. K. Anaer
obic digestion of green filamentous algae and waterhyacinth for 
methane production. National Academy Science Letters, India 
(1984) 7 (9) 283-284 [En, 7 ref., I tab.] Dep. Microbiol., Coli. 
Basic Sci. Humanities, GB Pant Univ. Agric. Techno!., Pantna
gar-263 145, India. 

Anaerobic digestion of these materials supplemented with 
cow dung at 15% wfv slurry resulted in increased biogas pro
duction (845 ml) with max. methane content (49%) compared 
to cow dung digestion alone (biogas 730 ml, methane 35%) at 
35°C for 20 days. Factors including C/N ratio and pH affecting 
anaerobic digestion were also studied. 

See also absts. /396, /423, 1426-1427 

Rotating disc system 

See also abst. 1424 

1388 KLEMETSON, S. L.; LANG, M. E. Treatment o[ saline 
wastewaters using a rotating biological contactor. Journal of 
the Water Pollwion Comrol Federation (1984) 56 (12) 1254-
1259 [En, II ref., 7 fig., 5 tab.] Dep. Civil Eng., Brigham Young 
Univ., Provo, Utah 84602, USA. 

A bench scale pilot reactor was designed and constructed to 
simulate rotating biological contactor treatment. The contactor 
successfully removed ammonia from both freshwater and 10% 
sea water simulated wastes. As anticipated, the ammonia 
removal efficiency decreased with an increase in chloride concn. 
The data indicate that to obtain the same effluent ammonia 
concn, the influent ammonia load must be lower for a 10% sea 
water waste than ror a freshwater waste. 

WASTE DISPOSAL (BIOLOGICAL 
ASPECfS) 

Fish farming 

1389 BAI, P. K.; THANGAM, R. T.; VJJAYALAKSHMt, G. S. 
Studies on the microbiological quality of fishes reared in bio-gas 
effluents. Journal of Food Science and Technology, India 
(1984) 21 (3) 177-179 [En, 20 ref., 4 tab.] Sch. Energy, Envi
ron. & Natural Resources, Madurai Kamaraj Univ., Madurai-
625 021, India. 

It was round that there is less recovery of enteric pathogens 
from fish grown in biogas effiuents after primary treatment. The 
fish grown in treated biogas effluent are microbiologically com
parable with those from fresh water regarding viable counts of 
enteric pathogens. It is considered that the fish serve merely as 
passive vectors of human pathogens which can be eliminated by 
depuration and cooking. 

Land treatment and Irrigation 

1390 WRAY, C.; CALLOW, R. J. A note on potential hazards 
to animals grazing on pasture improperly treated with sewage 
sludge. Journal of Applied Bacteriology ( 1985) 58 (3) 257-258 
[En, 8 ref.] MAFF, Central Vet. Lab., New Haw, Weybridge, 
Surrey KTI5 3NB, UK. 

Sewage sludge was examined for Salmonella after it had 
been dumped on a pasture so that it formed a number of exten
sive, thick pats. Although Salmonella was isolated from the 



sludge, and also from grass and soil beneath the sludge for up to 
94 days, it was not isolated from the faeces of grazing horses or 
surrounding drainage ditches. The possible hazards resulting 
from the use of sewage sludge on pasture arc discussed. 

Landfill 

1391 VENKATARAMANI, E. S.; AHLERT, R. C. Rapid aerobic 
biostabilization of high-strength industrial landfill leachate. 
Journal of the Water Pollution Control Federation (I 984) 56 
(II) 1178-1184 [En, 18 ref., 10 fig., 2 tab.] Dcp. Chern. & 
Biochem. Eng., Rutgers State Univ .• Busch Campus, Piscat
away, NJ 08854, USA. 

Results showed that a mixed microbial population, accli
mated to leachate, degraded about 80% of the organic species in 
industrial landfill leachate, in the presence and absence of glu
cose and other nutrients. There is strong evidence that organic 
matter present in the leachate was oxidized to C02 and water. 
Considering that the leachate was toxic and that high concn 
were used, the biostabilization was unexpectedly rapid. 

Biological upgrading to feedstuffs 

1392 MARTINEZ, D.; QUIRARTE, M.; SOTO, C.; SALMONES, 
D.; GuzMAN, G. [Prospects of growing edible mushrooms on 
agro-industrial residues in Mexico.] Perspectivas sobre cl cultivo 
de bongos comestibles en residues agro-industriales en M6xico. 
Boletin de Ia Sociedad Mexicana de Mico/ogfa (1984) No.l9, 
207-219 [Es, en, 22 ref., 8 fig., 2 col. fig., 4 tab.] INIREB, 
Xalapa, Ver., Mexico. 

The potential cultivation of Pleurotus ostreatus and 
Volvariel/a bakeri is discussed. P. ostreatus grew well on fresh 
coffee pulp, with a biological efficiency of 113.35%. The 
degraded pulp could be used as cattle feed. Preliminary results 
of growing P. ostreatus on paper, sugarcane bagasse and maize 
stubble are discussed. Characteristics of Mexican V. bakeri strs. 
are given. 

See also abst. 1422 

Biological upgrading - other 

See also absts. 1410, 1415-/416, 1432 

1393 Yu, E. K. C.; SADDLER, J. N. Biomass conversion to 
butanediol by simultaneous saccharifiation and fermentation. 
Trends in Biotechnology (1985) 3 (4) 100-104 [En, 30 ref., 4 
fig., 3 tab.] Biotechnol. & Chern. Dep., Forintek Canada Corp., 
Ottawa, Ont., Canada. 

Both hemicellulose..: and cellulose-derived carbohydrates 
from wood and agricultural wastes can be converted to 2,3-
butanediol by simultaneous saccharification and fermentation. 
This approach results in improved butancdiol yields and process 
productivities and also enables biomass substrates, after a sim
ple pretreatment (steam explosion), to be directly used for effi
cient butanediol production. Klebsiella pneumoniae was used 
for the fermentation, the substrates being Aspcnwood or straw. 

MUNICIPAL WASTES 

See also abst. 1379 

INDUSTRIAL WASTES 

Liquid wastes 

See also absts. 1423, 1426 
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1394 BELL, B. A.; HARDCASTLE, G. J. Treatment of a high
strength industrial waste in a continuously fed, intermittently 
operated, activated sludge system. Journal oft he Water Pollu
tion Control Federation ( 1984) 56 (II) 1160-1164 [En, 9 ref., 2 
fig., 7 tab.] Dep. Civil, Mech. & Environ. Eng., George Wash
ington Univ., Washington, DC, USA. 

A high-strength wastewater from munitions manufactur
ing was treated. The system proved to be very stable and 
achieved high organic removals and essentially complete nitrifi
cation and denitrification. 

1395 BIZZINI, B. [Biotechnology of bacterial toxins and of 
immunomodulators.] Bollettino dell'fstituto Sieroterapico Mil
anese (1984) 63 (I) 1-13 [It] Unite Immunochim. Proteines, 
Inst. Pasteur, Paris 75724, France. From Current Biotechnol
ogy Abstracts 1985 No.2, 584. 

A review with 106 references on the biotreatment of phe
nol- and cyanide-containing industrial wastes, on the culturing 
of Bifidobacterium bifidus. on the large-scale production of 
toxigenic bacteria, and on the production of Corynebacterium 
granulosum, which led to the isolation of the immunostimulat
ing and antitumour fraction P40. 

AGRICULTURAL WASTES 

Animal wastes 

See also abst. 1433 

Poultry waste 

1396 STEINSBERGER, S.C.; SHIH, J. C. H. The construction 
and operation of a low-cost poultry waste digester. Biotechnol
ogy and Bioengineering (1984) 26 (5) 537-543 [En, 12 ref., II 
fig., 3 tab.] Biotechnol. Lab., Poultry Science Dep., North Caro
lina State Univ., Raleigh, NC 27650, USA. 

A simple digester was constructed to treat the waste from 
4000 caged laying hens. The system consisted of a plastic lining 
with insulation, a heating system, a hot water tank, and other 
metering equipment. It was operated at 50°C and pH 7.5-8.0. 
The initiation of methane production was achieved using the 
indigenous microfiora in the poultry waste. At an optimal load
ing rate (7 .5 kg volatile solidsjm3 day), the digester produced 
biogas (55% methane) at a rate of 4.0 m3 /m' day. The digester 
was biologically stable and able to tolerate temporary overloads 
and shutdowns. A higher loading rate failed to maintain a high 
gas production rate and caused drops in methane content and 
pH value. Under optimal conditions, a positive energy balance 
was demonstrated with a net surplus of 50.6% of the gross 
energy. For methane production the system was technically 
feasible. The simple design and inexpensive materials used for 
this model could significantly reduce the cost of digestion com
pared to more conventional systems. 

1397 G~KTAN, D. [The isolation and identification of micro
organisms that can use some agricultural wastes resistant to 
enzymatic degradation.] Enzimatik paryalanmaya direnyli baz1 
tanmsal art1klan kullana bilen mikroorganizmalann izolasyonu 
vc tammlanmas1. Mikrobiyoloji Billteni (1984) 18 (2) 90-98 
[Tr, en, 16 ref., 3 fig., I tab.] 

Twelve Bacillus spp. were identified which could degrade 
feathers. 

SPECIFIC WASTE MATERIALS 

1398 WANG, Y.-T.; SUIDAN, M. T.; PFEFFER, J. T. Anaer
obic acti\'ated carbon filter for the degradation of polycyclic N
aromatic compounds. Journal of the Water Pollution Control 
Federation (1984) 56 (12) 1247-1253 [En, I 7 ref., 7 fig., 5 tab.] 
Dep. Civil Eng., Illinois Univ. at Urbana-Champaign, Urbana, 
Ill. 61801, USA. 

A synthetically prepared polycyclic N-aromatics-bearing 
wastewater was treated effectively by a completely mixed, 
expanded bed granular activated carbon anaerobic filter. The 
success relied on the removal of the refractory and inhibitive 
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mcthylquinoline by activated carbon adsorption. The indole pre
sent was confirmed as biodegradable and was converted to 
methane and carbon dioxide under strict anaerobic conditions. 
Data strongly suggested that only indole and quinoline were 
degraded to methane while methylquinolinc was removed 
strictly by adsorption onto activated carbon and biological 
removal did not occur. 

Cellulosic wastes 

1399 fAISON, B. D.; KIRK, T. K. Factors involved in the 
regulation of a ligninase activity in Phanerochaete 
chrysosporium. Applied and Environmental Microbiology 
( 1985) 49 (2) 299-304 [En, 29 ref., 2 fig., 3 tab.] Forest Prod
ucts Lab., Forest Serv., Dcp. Agric., Madison, Wise. 53705, 
USA. 

The ligninase appears in cultures of this white-rot wood 
decaying fungus upon limitation for nitrogen or carbohydrate 
and is suppressed by excess nutrients,by cycloheximide, or by 
culture agitation. Activity is increased by idiophasic exposure of 
cultures to 100% 0 2• Elevated levels of ligninase and, in some 
cases, of extracellular H20 2 production arc detected after brief 
incubation of cultures with lignins or lignin substructure mod
els, with the secondary metabolite vera try I alcohol, or with other 
related compounds. It is concluded that lignin degradation 
(lingin-C02) by this organism is regulated in part at the level 
of the ligninase, which is apparently inducible by its substrates 
or their degradation products. 

1400 NYSTROM, J. M.; GREENWALD, C. G.; HARRISON, f. G.; 
GIBSON, E. D. Making ethanol from cellulosics. Chemical 
Engineering Progress (1984) 80 (5) 68-74 [En, 4 ref., 4 fig., I 
tab.] Arthur D. Little, Inc., Cambridge, Mass. 02140, USA. 

Three conversion technologies: acid hydrolysis, enzymatic 
hydrolysis and direct microbial conversion, are compared with 
regard to their economics, advantages and technical limitations. 

1401 WIEGEL, J.; MOTHERSHED, C. P.; PULS, J. Differences 
in xylan degradation by various noncellulolytic thermophilic 
anaerboes and Clostridium thermocellum. App/ied.and Envi
ronmental Microbiology ( 1985) 49 (3) 656-659 [En, 12 ref., I 
fig., I tab.] Dep. Microbiol., Georgia Univ., Athens, Ga. 30602, 
USA. 

Hemicellulose fractions with a predetermined distribution 
of xylose, xylooligomers and xylan fractions were obtained. A 
differential utilization of various molecular-weight fractions by 
several thermophilic anaerobes was determined during their 
growth on the hemicellulose preparations. In contrast to C. 
thermocel/um, the non-cellulolytic organisms grew during 
xylan hydrolysis, producing ethanol, lactate, acetate, C02 and 
H2. 

1402 0ZDAMAR, T. H.; CALIK, G.; TAKAC, S. Z. [Hydroly
sis of cellulose by Trichoderma pellets in a fluidized bed reactor.] 
Doga Bilim Derg .. Seri 8 (1984) 8 (2) 144-157 [Tr, Fen. Fak., 
AU Ankara, Turkey] From Current Biotechnology Abstracts 
/985 No.2, 522. 

T. reesei was immobilised to bulgur wheat as a support and 
carbon and energy source, and pellets were used in a fluidised 
bed reactor to hydrolyse milled filter paper. A glucose yield of 
19 kg/m3 was obtained in 10 hat pH 4, 50°C, 5 kgfm3 cellulose 
and 200 kgfm3 pellet. 

1403 KIRK, T. K.; TIEN, M.; fAISON, B. D. Biochemistry of 
the oxidation of lignin by Phanerochaete chrysosporium. Bio
technology Advances (1984) 2 (2) 183-199 [En, 36 ref., 6 fig., 3 
tab.] Forest Prod. Lab., USDA, P.O.Box 5130, Madison, Wis. 
53705, USA. 

Results of studies of the production of activated oxygen 
species by cultures, of the effect of their removal on ligninolytic 
activity, and of their action on substructure model compounds 
support a role for H20 2 and possibly superoxide in lignin degra
dation. The data docs not support the involvement of hydroxyl 
radical or singlet oxygen C02). The actual biochemical agent 
responsible for one important oxidative C-C bond cleavage reac
tion in non-phenolic hgnin substructure model compounds, and 
in lignin itself, was found to be an enzyme. The enzyme is 
extracellular, has a molecular weight of 42 000 daltons, is azide
sensitive and requires H20 2 for activity. 
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1404 ERIKSSON, K. E. Advances in microbial delignification. 
Biotechnology Advances (1984) 2 (2) 149-160 [En, 39 ref., 5 

fig.] Swedish Forest Prod. Res. Lab., Box 5604, S-114 86 Stock
holm, Sweden. 

Microbial delignification is a new field of applied research. 
Progress will therefore run parallel to the development of new 
basic knowledge on the physiological demands of white-rot 
fungi to degrade lignin and on new knowledge on enzyme mech
anisms involved in lignin degradation. Basidiospores from 
Sporotrichum pulverulentum and some CEL- (cellulase-less) 
mutants have Oeen obtained. Crossing of mycelium from single 
basidiospore cultures of wild-type and CEL- mutants will even
tually give rise to much better CEL- mutants than those which 
have been used in the past. Present knowledge and future pos
sibilities in this field are discussed. 

1405 SADDLER, J. N.; MES-HARTREE, M. The enzymatic 
hydrolysis and fermentation of pretreated wood substrates. Bio
technology Advances ( 1984) 2 (2) 161-181 [En, 31 ref., 5 fig., 5 
tab.] Biotechnol. & Chern. Dep., Forintek Canada Corp., 
Ottawa, Ont. KIG 2Z5, Canada. 

Aspenwood chips were pretreated by steam explosion. The 
various wood fractions obtained were assayed for their ability to 
act as substrates for growth and cellulase production of different 
Trichoderma spp. and Clostridium thermocellum. 

1406 CRAWFORD, D. L.; POMETTO, A. L., Ill; CRAWFORD, R. 
L. Production of useful modified lignin polymers by bioconver
sion of lignocellulose with Streptomyces. Biotechnology 
Advances (1984) 2 (2) 217-232 [En, 15 ref., I fig., 5 tab.] Dep. 
Bacteriol. & Biochcm., Idaho Univ., Moscow, Idaho 83843, 
USA. 

Lignin degrading strs. of S. were grown on lignoceltuloses 
from a variety of plant sources. A major portion of the lignin 
was released into the growth medium as a water soluble, modi
fied polymer. The polymer, an acid precipitable polyphcnolic 
lignin (APPL), was shown to be mostly free of non-lignin com
ponents. The yield of APPL from different lignocelluloses corre
lated with their biodegradability. APPL was shown, after 
further treatment, to be a good antioxidant, and thought to be 
competitive with currently used commercial antioxidants. 

1407 AMMAR, E.; DESCHAMPS, A. M.; LEBEAULT, J. M. 
Bacterial degradation of ammonium lignosulfonate. Biotechnol
ogy Advances (1984) 2 (2) 347-355 [En, 22 ref., 2 tab.] Univ. de 
Techno!., Div. Proccdcs Biotechnol., B.P.233, 60206 Com
piegnc Cedex, France. 

Bacterial strs. were selected for their capacity to assimilate 
and to transform ammonium lignosulphonate. Modification of 
the methyl content and of low molecular weight alkyl functions 
were demonstrated by gas chromatography and HPLC analysis. 
Most of these strs. completely degraded simple phenolic com
pounds related to lignosulfonate without inhibition by the car
bohydrates present in the liquor. Further investigation 
suggested that the enzymes involved in the fission of the aro
matic nuclei were constitutive in the strs. tested. 

1408 COMMANDAY, f.; MACY, J. M. Effect of substrate 
nitrogen on lignin degradation by Pleurotus ostreatus. Archives 
of Microbiology (1985) 142 (I) 61-65 [En, 38 ref., 2 fig., 2 tab.] 
Dcp. Anim. Sci., Univ. California, Davis, CA 95616, USA. 

P. ostreatus was grown in solid media containing either 
growth-limiting (I mM) or excess (10 mM) NH4CI. After 25 
days, [14CJ-C02 production from [14C]-cornstover lignin in !ow
N medium was 3 times that in N-rich medium. Supplementa
tion of low-N medium with glucose (0.3%) further enhanced 
ligninolytic activity. 

1409 REID, I. D.; CHAO, E. E.; DAWSON, P. S. S. Lignin 
degradation by Phanerochaete chrysosporium in agitated cul
tures. Canadian Journal of Microbiology (1985) 31 (I) 88-90 
[En, fr, 10 ref., 2 fig., 2 tab.] Natn. Res. Council Canada, Pl. 
Biotechnol. lnst., Saskatoon, Sask., Canada S7N OW9. 

Contrary to previous reports, agitated cultures of P. 
chrysosporium degraded synthetic lignin to C02 approx. as 
rapidly and extensively as static cultures. Agitated cultures also 
degraded the lignin in aspen wood to C02 and water-soluble 
products as well as static cultures, if the wood particles became 
enmeshed in the mycelium. An oxygen atmosphere stimulated 
lignin degradation, compared with air, in both agitated and 



static cultures. The mycelia in agitated cultures with ligni
nolytic activity formed single, large pellets. 

See also absts. 1392-/393, 1421, 1431-1432 

Starch 

1410 McGHEE, J. E.; CARR, M. E.; JULIAN, G. ST. Continu
ous bioconversion of starch to ethanol by calcium-alginate immo
bilized enzymes and yeasts. Cereal Chemistry (1984) 61 (5) 
446-449 [En, 20 ref., 4 fig.] Northern Regional Res. Cent., 
USDA, Peoria, 111. 61604, USA. 

Commercial cornstarch was first batch-liquefied with bac
terial a-amylase. In continuous-flow systems, liquefied starch 
was then converted to glucose with calcium-alginate-entrapped 
fungal glucoamylase, and the resulting glucose was fermented 
to ethanol by calcium-alginate-entrapped Fleischmann's active 
dry yeast. When the continuous-flow saccharification-fermenta
tion processes were performed in a two-stage operation overall 
alcohol production efficiency was significantly greater than in a 
single stage system. 

Metals 

See also absts. /382, 1428-1429 

Detergents 

1411 STEBER, J.; W!ERICH, P. Metabolites and biodegrada
tion pathways of fatty alcohol ethoxylates in microbial bioce
noses of sewage treatment plants. Applied and Environmental 
Microbiology (1985) 49 (3) 530-537 [En, 38 ref., 5 fig., 5 tab.] 
Dep. Ecol .. Henkel KGaA, D-4000 Dusseldorf I, German Fed
eral Republic. 

The biodegradation of fatty alcohol polyglycol ethers was 
studied by analysing the 14C-Iabelled intermediates isolated 
from the effluent of a model continuous-flow sewage treatment 
plant after dosage of either alkyl- or heptaglycol-labelled stearyl 
alcohol ethoxylate. In each case, uncharged and carboxylated 
(mainly dicarboxylated) polyethylene glycols constituted the 
most prominent metabolites. The simultaneous action of differ
ent degradation mechanisms indicates the involvement of sev
eral distinct bacterial groups in the biodegradation process. 

BIOCIDES 

Agricultural biocides 

1412 0GRAM, A. V.; JESSUP, R. E.; Ou, L. T.; RAO, P. S. C. 
Effects of sorption on biological degradation rates of (2, 4-
dichlorophenoxy)acetic acid in soils. Applied and Environmen
tal Microbiology (1985) 49 (3) 582-587 [En, 13 ref.] Dep. of 
Soil Sci., Florida Univ., Gainesville, FL 32611, USA. 

Data obtained under controlled laboratory conditions were 
satisfactorily described by a model which proposed that sorbed 
2,4-D was completely protected from biological degradation 
and that both sorbed and solution-phase (free) bacteria 
degraded 2,4-D in solution. Models assuming that sorbed 2,4-D 
was not degraded or that only bacteria in the solution phase 
degraded the herbicide in solution and that only sorbed bacteria 
degraded sorbed 2,4-D were not adequately verified. 

1413 SUBBA-RAO, R. V.; ALEXANDER, M. Bacterial and 
fungal cometabolism of 1,1,1-trichloro-2, 2-bis(4-
chlorophenyl)ethane (DDT) and its breakdown products. 
Applied and Environmental Microbiology (1985) 49 (3) 509-
516 [En, 20 ref., 6 fig., 2tab.] Lab. Soil Microbial., Dep. Agron
omy, Cornell Univ., Ithaca, NY 14853, USA. 

Resting cells of bacteria grown in the presence of 
diphenylmethane oxidized substituted analogs. Resting cells of 
bacteria grown with benzhydrol as the sole carbon source oxi
dized substituted benzhydrols and other metabolites of DDT. 
Bacteria and fungi converted DDT to a number of products. The 
results, and the finding of considerable yields of water-soluble 
and unidentified products generated in the cometabolism of 
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DDT and its metabolites demonstrated the potential for exten
sive transformation of DDT by microorganisms. 

NITROGEN 

See also abst. I 385 

SPECIFIC INDUSTRIES 

Food industry 

See also abst. 1386 

Dairies 

1414 GARCIA BILBAO, J. L. [Utilization of deproteinized 
whey and nitrogenous waste materials by yeasts. II.] 
Aprovechamiento del suero de leche desproteinizado y de 
materiales nitrogenados de dcsecho par algunas levaduras. II. 
Alimentaria (1982) No. 130, 31-35 [Es, 8 ref.]lnst. de Fer
mentaciones Industriales, CSIC, Spain. 

Several experiments investigated the effects of increasing 
the content of readily assimilated carbohydrate on growth of 
Candida uti/is and Saccharomyces lactis in media containing 
whey. Addition of glucose at 1-2% to a medium containing 2% 
lactose from whey, 0.1% adenine and 0.1% urea, increased the 
yield of C. uti/is alone or in mixed culture with S. /actis. but did 
not affect pH or lactose hydrolysis, which was slight by C. uti/is 
but 80% in mixed culture. Addition of malt extract to a medium 
containing 0.05% urea and about 2% lactose from deproteinized 
whey slightly increased the yield of S. /act is. The addition of an 
extract of wheat to the whey led to only slight enzymic hydroly
sis of lactose and had little effect on growth. 

1415 BtAZEJAK, S.; SOBCZAK, E. [Evaluation of suitability 
of selected lactobacillus strains for production of lactic acid from 
whey.] Ocena przydatnoSci wybranych szczep6w z rodzaju Lac
tobacillus do produkcji kwasu mlekowego z serwatki. Przemysl 
Spoiywczy (1983) 37 (12) 542-544 [PI, ru, en, fr, de, 16 ref.] 
Katedra Tech. Przemystu Fermentacyjnego & Owocowo
Warzywnego, 02·258 Warsaw,Poland. 

Strains of Lactobacillus helveticus 6f2, L. helveticus 8, L. 
acidophilus IT and L. bulgaricus were grown in a whey 
medium at 42-44°C. Data on acid formation and decrease in 
contents of sugars are presented in graph form for the different 
strains. It is concluded that L. acidophi/us IT and L. bulgaricus 
were the most suitable for lactic acid production, more than 3% 
being formed from 3.3% lactose with an efficiency of approx. 
97%. 

1416 EREMIN, G. E.; MESHKOVA, N. N. [Production of 
ethanol from whey.] In Sbornik nauchnykh trudov. Novoe v 
tekhnike i tekhnologii pererabotki mo/ochnof syvorotki [edited 
by Shiler, G. G.}. Uglich, USSR (1981) 55-58 [Ru, 3 ref.] 
Vses. Nauchno-issled. Inst. Maslodel'nol i Syrodel'nol Pro
myshlennosti Nauchno-proizvodstvennogo Ob"edineniya 
"Uglich", Ug!ich, USSR. 

A continuous mechanized process for producing ethanol 
from cheese whey or tvorog whey was developed, comprising the 
following operations: removal of curd fines and fat with a self
desludging separator at 30-40°C; removal of whey proteins by 
heating to 90-95°C and adding cone. HCI; fermentation with 
15-20% yeast for 2-3 days, until density becomes constant; fur· 
ther removal of protein; removal of the ethanol (2.5-3.0%) for 
concentration to 96% in distillation and rectification columns; 
and drying of the residue to provide a yeast protein concentrate 
for animal feeding. The process yields 25 I pure ethanol and 20 
kg yeast protein concentrate/t whey. 

1417 ABRAHAM, M. J.; SRINIVASAN, R. A. Lipid and fatty 
acid composition of selected fungi grown on whey medium. 
Journal of Food Science (1984) 49 (3) 950-951 [En, 22 ref.] 
Div. of Dairy Microbial., National Dairy Res. lnst., Karnal 
132001, India. 
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The moulds Aspergillus nidulans. Penicillium j'requentans 
and Fusarium lycopersicum were tested for lipid production 
when grown for 4 days at 29°C on a dcprotcinized whey 
medium with added 5% sucrose, 0.3% ammonium nitrate and 
0.1% yeast extract. F. lycopersicum produced highest total lipid 
(38.56%) followed by A. nidulans LC-1 (16.90%) and P.jre
quemans (I 0.53%). Triglyccridcs and phospholipids were the 
predominant components in the neutral lipid fraction followed 
by partial glycerides, free fatty acids and nonsaponifiablc mat
ter. Phospholipid content was highest in P. frequentans. Pal
mitic, stearic, oleic and linoleic acids were the major fatty acids 
and their relative concentrations varied among the 3 fungi. 
Lower chain fatty acids were absent. 

Sugar, refineries 

1418 HAMISSA, F. A.; EL-DIWANY, A. I.; SHAKER, H. M.; EL
REFAl, A.-M. H. Improvement of the nutritional value of 
sugar-cane bagasse by simple solid state fermentation. 
Microbios Letters (1984) 26 (103-104) 129-133 [En, 15 ref., 2 
fig., I tab.] Microbial. Chern. Res. Unit, Natn. Res. Cent., 
Dokki, Cairo, Egypt. 

A simple method is described to produce single cell protein 
by a hyper-cellulolytic mutant of Trichoderma viride grown on 
sodium hydroxide treated bagasse (SB). SB is mixed with a 
nutritive solution of simple composition, dispensed in nylon bags 
and kept at room temp. for 30 days. This treatment increased 
the protein content of the crude bagasse by approx. lOX and 
reduced by nearly half the lignin content. 

Pulp and Paper industry 

1419 SANT' ANNA, E. S.; AQcARONE, E. [Effect of maize 
steep liquor on the growth of Candida uti/is in sulphite liquor.} 
I nfluCncia da figua de maceracrao de milho no crescimento de 
Candida uti/is em Jicor sulfitico. Revista de Microbiologia 
(1985) 16 (I) 1-8 [Pt, en, 28 ref., 8 graphs, 3 tab.] Cent. Agric. 
Sci .• Univ. Santa Catarina, Florianopolis, SC, Brazil. 

Max. yield (50.4%) of C. uti/is was obtained by adding 
2.5% maize steep liquor to the main substrate of sulphite liquor, 
while without such addition the yield was 34.1 %. 

1420 SHERTZER, R. H. The water quality impacts of chlo
rinating papermill cffiuents. Journal of the Water Pollution 
Control Federation ( 1985) 57 (2) 172-180 [En, 18 ref., 4 fig., 7 
tab.] Div. Water Quality, Bureau of Water Quality Manage
ment, Pa. Dep. Environ. Resources, Harrisburg, Pa. 17120, 
USA. 

Two papermill cilluents were chlorinated approx. 6 km 
upstream from a drinking water intake. Neither papcrmill satis
fied current applicable permit requirements for coliform bacte
rial density with chlorination. \Vater quality was not adversely 
affected by the chlorination. Klebsiella and Escherichia coli 
densities demonstrated progressive instrcam reductions with 
distance downstream from the papermills. This pattern, attribu
table to dilution. die-off or settling was not altered by 
chlorination. 

1421 SELIGY, V. L.; BARBIER,J. R.; DIMOCK, K. D.; DOVE, M. 
J.; MORANELI.l, F.; MOROSOLI, R.; WILLICK, G. E.; YAGUCHI, 
M. Applications of recombinant DNA technology to the pulp 
and paper industry. Biotechnology Advances ( 1984) 2 (2) 201-
216 [En, 34 ref., 4 tab.] Molecular Genetics Sect., Div. Bioi. 
Sci., Natn. Res. Coun., Ottawa, Canada. 

The application of genetic engineering techniques to 
problems in the pulp and paper industry are many. As a first step 
these techniques arc being used to provide much needed funda
mental information on the cellular and molecular mechanisms 
involved in the expression of extra-cellular enzymes that 
degrade lignocellulosic pulping wastes. Information from stud
ies on cellulolytic fungi and bacteria can be used to genetically 
engineer a yeast or bacterium capable of converting pulping 
wastes into ethanol and other useful by-products. 

1422 Moo-YOUNG, M.; LAMPTEY, J.; GiRARD, P. ·Paper 
pulpmill sludge utilization: techno-economic potential for fuel 
ethanol, methane and SCP production. Biotechnology Advances 
( 1984) 2 (2) 253-272 [En, 12 ref., 7 fig., 7 tab.] Dep. Chern. 
Eng., Waterloo Univ., Ont. N2L 2G I, Canada. 
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Among the promising practical possibilities for sludge utili
zation are processes for ethanol, methane and microbial protein 
production by fermentation technology. Given the current 
Canadian financial climate and product demand, techno-eco
nomic sensitivity analyses of these 3 process options indicate 
that microbial protein production for animal food applications is 
the most attractive, followed by methane then ethanol, the last 
being quite uneconomical at present. Research emphasis seems 
to be placed in the reverse order. 

1423 WEBB, L. J. Anaerobic biological treatment of waste
waters from the pulp and paper industry. Biotechnology 
Advances (1984) 2 (2) 273-299 [En, 84 ref., 4 fig., 3 tab.] 
PIRA, Leatherhead, Surrey KT22 7RU, UK. 

Anaerobic treatment of organic wastewaters from pulping 
and papermaking produces a valuable by-product, methane gas 
(together with carbon dioxide), rather than negatively-valued 
surplus solids as in conventional aerobic processes. Other bene
fits are counterbalanced to some extent by a number of potential 
operating problems such as slow start-up and sensitivity to toxic 
materials and shock loads. The pros and cons of anaerobic treat
ment are discussed in the light of previous laboratory, pilot and 
full-scale experience with pulp and paper industry wastes. 

1424 JOYCE, T. W.; CHANG, H.-M.; CAMPBELL, A. G., JR.; 
GERRARD, E. D.; KIRK, T. K. A continuous biological process 
to decolorize bleach plant effluents. Biotechnology Advances 
(1984) 2 (2) 301-308 [En, 13 ref., 2 fig.] North Carolina State 
Univ., Raleigh, N. Carol., USA. 

Biological wastewater treatment systems, based on bacte
ria, are largely ineffective in the removal of colour. Phatzer
ochaete chrysosporium was utilized in a novel waste treatment 
scheme named the MyCOR Process. The waste stream from the 
first extraction stage of the bleach plant is sent to the MyCOR 
Process reactor, a rotating biological contactor, for decolouriza
tion. Under optimal conditions up to 2000 colour 
units/litre/day can be removed from the waste stream. The use 
of a pure culture of fungus in a secondary metabolic state has 
not been attempted previously in a waste treatment scheme. 
Minor equipment modification and close operator attention may 
therefore be required. 

1425 STRANGER-JOHANNESSEN, M. The role of microorga
nisms in the formation of pitch deposits in pulp and paper mills. 
Biotechnology Advances (1984) 2 (2) 319-327 [En, 13 ref.] 
Cent. lnst. Ind. Res., Oslo, Norway. 

Pitch deposits from pulp and paper mills were all found to 
contain large amounts of microorganisms. Sterile resin emul
sions prepared from pitch deposits remained stable over long 
periods. After inoculation with microorganisms the emulsions 
were destabilised and the resins completely precipitated as 
sticky lumps. Various bacteria and fungi arc capable of agglom
erating the resins. Resins from fresh wood were precipitated at a 
faster rate than aged resins. Problems of pitch formation can be 
considerably reduced when microbial growth is kept under con
trol in the production system. To be effective, the control mea
sures, e.g. slimicidcs, must be applied at the right place and 
time, and in the correct concentrations. Practical cases of the 
appropriate application of biocides in pulp and paper mill sys
tems arc discussed. 

1426 NORRMAN, J.; NARBcVOLD, R. Anaerobic treatability 
of waste waters from pulp and paper industries. Biotechnology 
Advances (1984) 2 (2) 329-345 [En, 13 ref., 5 fig., 6 tab.] 
BioSystcm Eng. Pte. Ltd., Woodlands East Ind. Est., Singapore 
2775. 

A black liquor evaporator condensate from a Kraft mill 
and a waste water from production of corrugating medium were 
anaerobically treated on a laboratory scale. The composition of 
the waste waters was determined before and after treatment in 
fixed bed ractors. Toxicity studies showed that both waste 
waters were highly toxic and a slight decrease in toxicity was 
achieved by anaerobic treatment. Despite the toxicity efficient 
anaerobic treatment was obtained. Kinetic studies showed that 
condensate was more easily degraded anaerobically than corru
gating medium waste water. 



1427 SALKINOJA-SALONEN, M.; APAJALAHTI, J.; SILAKOSKI, 
L.; HAKl.iliNEN, R. Anaerobic Huidiscd bed for the purification 
of effluents from chemical and mechanical pulping. Biotech no/· 
ogy Advances ( 1984) 2 (2) 357-375 [En, 54 ref., 4 fig., 2 tab.] 
Dep. Gen. Microbial., Helsinki Univ., Finland. 

When wastewaters arc treated anaerobically, escape of vol
atile pollutants to the atmosphere. which always occurs during 
aerobic treatment, is avoided, and much less sludge is produced 
than in an aerobic process. Results obtained at bench and 
semitechnical scale for various wastewaters from the pulp and 
paper industry show that there arc several wastewater streams 
where 60 to 90% of the dissolved organic pollutants (measured 
as CODcr or TOC) was biodegraded within 4 to 24 h. 

See also abst. 1336 

\Vater treatment plants 

Seealsoabs/.1372 

Mining industry 

1428 THAKUR, D. N.; SAROJ, K. K.; GUPTA, A. Presence of 
acidophilic iron and sulphur oxidising micro-organisms in ura
nium mine sludge of Jaduguda. Science and Culture (1984) 50 
(6) 203-205 [En, II ref., 2 fig.] Cent. Mining Res. Sta., 
Dhanbad, Bihar, India. 

Results indicate that the uranium sludge does not contain 
much of a population of sulphur-oxidising bacteria of a Thi
obacil/us thiooxidans type but it contains appreciable amounts 
of the iron-oxidising bacteria of a T.ferrooxidans type. Results 
also show that reculturing not only improves the biocatalytic 
activity but also improves the biogenic multiplication rate. 

1429 GENTINA, J. C.; ACEVEDO, F. Microbial ore leaching 
in developing countries. Trends in Biotechnology (1985) 3 (4) 
86-89 [En, 31 rer., 4 lab.] Sch. Biocchm. Eng., Univ. Cat61ica 
de Valparaiso, Valparaiso, Chile. 

Microbial leaching processes arc being considered as an 
economical and technically viable alternative for processing 
low-grade ores and wastewaters in developing countries. The 
research and development programmes in developing countries 
aim to design appropriate low level technologies for the large 
scale exploitation of local mines. Projects in Peru, Bolivia, India, 
Portugal, Brazil and Chile are described. 

Power generation 

1430 LU, F.; CROSS, W. H.; CHIAN, E. S. K.; POHLAND, F. G.; 
GAO, H. Nitrification of anaerobically treated coal gasifier 
effluent. Journal of the Water Pollution Control Federation 
( 1984) 56 (9) 1050-1058 [En, 24 ref., 5 fig., 4 tab.] Sch. Civil 
Eng., Georgia lnst. Technol., Atlanta, Ga. 30332, USA. 

A single-stage, completely mixed activated sludge unit was 
evaluated for removal of high concn of ammonia from the efflu
ent. Performance of the single stage system was affected by the 
presence of inhibitors (m- and p-crcsol), but the inhibition could 
be reduced by the usc of activated carbon. 

BIODEGRADATION ORGANISMS 

Microorganisms 

See also abst. 1380 

Bacteria 

See also absts. 1380. 1397. 1407. 1415 
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1431 PETITDEMANGE, A.; fOND, 0.; RAVEL, G.; 
PETITDEMANGE, H.; GAY, R. Screening of cellulolytic anaer
obic bacteria, cellulolytic co-fermentations with methanic and 
acetobutylic fermentation. Part 1. Fermentation of celulose by a 
co-culture of Clostridium cel/ulolyticum and Clostridi11m 
acetobutylicum. In Anaerobic digestion and carbohydrate 
hydrolysis of waste. Proceedings of the information symposium 
under the EEC piogramme on recycling of urban and industrial 
waste, Luxembourg, 8-/0 May 1984. London, UK; Elsevier 
Applied Science Publishers Ltd. ( 1984) 223-234 [En, 8 ref., 5 
fig., 2 tab.] Lab. de Chimie Biologique I, Univ. de Nancy I, B.P. 
239/F-54506 Vandoevre-les-Nancy Ccdex, France. 

The co-culture was produced with a view to direct single
stage conversion of cellulose to the solvents acetone and butanol. 
It was hoped that the cellulolytic bacterium would provide the 
glucolytic bacterium with the cellobiose and glucose which its 
metabolism requires. The co-culture is effective but as yet only 
the first acid phase of acetone-butanol fermentation has been 
observed. 

1432 BACHMAN, J. S.; PETITDEMANGE, E.; PROST, C. 
Screening of cellulolytic anaerobic bacteria, cellulolytic co-fer
mentations with methanic and acetobutylic fermentation. Part 2. 
Influence of an enriched inoculum with selected anaerobic bacte
ria (cellulolytic or methanogenic) on the methane fermentation of 
cellulolytic material by a wild microbial population. In Anaer
obic digestion and carbohydrate hydrolysis of l'tlaste. Proceed
ings oft he information symposium under the EEC programme 
on recycling of urban and industrial waste, Luxembourg, 8-10 
May 1984. London, UK; Elsevier Applied Science Publishers 
Ltd. ( 1984) 235-244 [En, 9 ref., 2 fig., 3 tab.] Lab. des Sciences 
du Genie Chimique, CNRS-ENSIC, I Rue Grandville, 54042 
Nancy Cedex, France. 

Methane fermentation of two substrates, pure cellulose and 
oat straw, is carried out in batches in the presence of a wild 
microbial population and a medium more or Jess rich in nutri
ents. It is shown that adding a supplementary, pure, cellulolytic 
strain has no positive effect. On the contrary, adding a pure 
methanogenicstrain is beneficial whatever the substrate used. A 
mixed inoculum with Clostridium cellulolyticum and Metha
nosarcina barkeri is also favourable. 

Actinomycetes 

See also abst. 1406 

Fungi 

See also absts. 1392, 1414, 1418-1419, 1424 

1433 GARRISON, R. G.; MIRIKITANI, F. K.; HENRY, D. P.; 
EVANS, B. J.; ARNOLD, W. N. Ultrastructure of Candida 
ingens: a yeast that can assimilate ,.·olatile fatty acids. 
Microbios (1985) 42 (168) 77-89 [En, 15 ref., 4 fig., 2 tab.] Res. 
Service, Veterans Admin. Mcd. Cent., Kansas City, MO 64128, 
USA. 

C. ingens has many agro-industrial uses, including removal 
of volatile fatty acids from fermented animal wastes, mixing of 
harvested, dried cells with new fodder to provide recyclable N, 
C and P and removal of lactic acids and non-protein N from 
milk wheys. The ultrastructure of this yeast grown on a defined 
liquid medium, containing volatile fatty acids or glucose, is 
described. 

Algae and Lichens 

See also abst. 1377 

Higher Animals 

See also abst. 1378 
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1434 WEIDNER, H. (Stored products protection at the XVII. 
International Congress for Entomology 1984.] Vorratsschutz 
auf dem XVII. lntcrnationalen Kongress fUr Entomology 1984. 
Zeitschrift fiir Pjlanzenkrankheiten und Pjlanzenschutz 
(1985) 92 (2) 209·220 [De. 74 ref.] Uhlandstr. 6, Hamburg. 
German Federal Republic. 

This paper reviews papers and posters on stored products 
protection given at this congress in Hamburg, 20-26 Aug. 1984. 
Topics, covered are insect and mite problems in various coun
tries, insect biology and ecology. and control and prevention of 
pests by hydrogen phosphide fumigation, pyrcthroid insecticides 
(also insecticide resistance), insect growth regulators, dietary 
poisons, pheromones, antifeedants, physical methods ( ')'-radia
tion, light and solar heating) and biological methods (plant oils, 
usc of resistant cereal cultivars, microbiological control and 
parasitoids). 

BOOKS 
1435 METI.ITSKII, L. V.; SAL'KOVA, E. G.; VOLKIND, N. L.; 
BONDAREV, V. 1.; YANYUK, V. Y A Controlled atmosphere 
storage of fruits. Rotterdam, Netherlands; A.A. Balkema 
(1983) 150 pp. ISBN 90·6191-413-2 [En, many ref., many fig., 
Price £8.00] 

In this book originally published in 1972 (No. 9 in the 
Russian Translations Series), the biochemical principles of con
trolled atmosphere storage arc outlined, based on experiences 
acquired in the Soviet Union and abroad. The prospects of 
storing fruits in selectively permeable packing materials are 
examined. Recommendations arc made on storage methods. 

1436 WORTHING, C. R. (EDITOR); WALKER, S. B. (ASSISTANT 
EDiTOR) The pesticide manual. A world compendium. Croy
don, UK; British Crop Protection Council (1983. pub!. 1984) 
Ed. 7. xvii + 695 pp. ISBN 0-901436-77-1 (En, many ref., 
many fig., 235 X 182 mm, Price £30, Obtainable from Com
monwealth Agricultural Bureaux, Farnham Royal, Slough SL2 
3BN, UK.] Glasshouse Crops Research Institute, Rustington, 
Littlehampton, W. Sussex, BN 16 3PU, UK. 

This 7th edition of the Manual contains basic information 
on chemicals and microbial agents used as active components of 
products for the control of crop pests and diseases, weeds, pests 
in public health and ectoparasitcs of livestock, and of synergists 
and herbicide safeners. The main section contains information 
on approximately 590 chemicals and microbial agents that are 
in commercial usc or have reached the stage of submission to 
registration authorities. Each is described under 6 separate 
headings: nomenclature and development, properties, uses, toxi
cology, formulations and analysis. There is also a 32-page 
appendix giving brief details of a further 300 compounds that 
were formerly marketed or widely reported but are no longer of 
importance in the Manual's subject areas. Four indexes give 
access to the information, from Wisswcsser Line-Formulae, 
molecular formulae, code numbers, and chemical. common and 
trivial names and trade marks. 

This latest edition of the Manual has been produced by 
computer techniques, and the information it contains is also 
available online, as the Pesticide Databank. This not only con
tains all the information in the printed version, but will be 
updated 4 times a year with corrections, new information on 
existing compounds and details of new compounds. Full details 
of compounds from the appendix will also be included. 

1437 GRUENWEDEL, D. W.; WHITAKER, J. R. (EDITORS) 
Food analysis. Principles and techniques. Vol. 3. Biological tech~ 
niques. New York, USA; Marcel Dekker, Inc. (1985) 395pp. 
ISBN 0·8247·7183-4 [En. many ref.] Coli. of Agric. & Envi
ronmental Sci., Univ. of California, Davis, California, USA. 

The opening chapter of this vol. deals with the whole 
animal as an analytical tool for digestibility assays, toxicological 
evaluation, etc. This is followed by a chapter on use of bacteria. 
fungi, protozoa and yeasts for determining protein quality, vita
mins, mutagen-carcinogens, mycotoxins and antimicrobial sub
stances in foods, a chapter on analysis of foods for 
microorganisms or their products by non-culture methods such 
as radiometry, microcalorimctry, electrical impedance mea
surement, bioassay methods and A TP measurement, and a very 
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long chapter on cell and tissue culture methods used in food 
research. The concluding chapters deal with immunochemical 
techniques and the analytical uses of enzymes (e.g. the use of 
catalase and reductase to detect bacterial contamination of 
milk). There is a detailed subject index. 

1438 Hsu, W.-H.; CHEN, S.-K.; CHANG, P.-P.; YUAN, G.-F.; 
Su, T.; HUA, J.; LEE, F.-L.; CHU, W.-S.; LIU, S.-M.; CHEN, Y.
L. (EDITORS) Catalogue of strains. Hsinchu, Taiwan; Food 
Industry Research and Development Institute ( 1984) xxv + I 00 
pp. [En, ch] Food Industry Res. & Dev. lnst., Hsinchu 300, 
Taiwan. 

1439 CAMPBELL, R. Plant microbiology. London, UK; 
Edward Arnold Ltd (1985) iv + 191 pp. ISBN 0·7131-2892-5 
[En, Price £8.50] Dep. Bot.. Univ. Bristol, UK. 

In this handbook, designed to provide students of botany, 
zoology, microbiology, agriculture and horticulture with an 
overall impression of microorganisms on or near plants, chap
ters are devoted to microorganisms as saprotrophs and plant 
pathogens; microbiology of flowers, seeds and fruit; microbi
ology of living leaves; of stems; of roots; and decomposition of 
plant litter, including agricultural and industrial fermentations .. 
Future prospects for plant microbiology arc discussed and there 
is an index. 

1440 ASLAM, M.; KHAN, A. H. Post-harvest loss reduction 
in fruits and yegetables: a review with special reference to Paki~ 
stan. Through improved understanding of spoilage mechanism 
and control measures. ( 1983) 89 pp. [En. 32 ref., 9 pl.] Pakistan 
Acad. Sci., Islamabad, Pakistan. From Abstracts on Tropical 
Agriculture /0, 51168. 

Current knowledge on postharvest systems of perishable 
crops is reviewed with particular reference to its relevance and 
application in developing countries,cspecially Pakistan, to 
reduce wastage. Chapters deal with basic physiology of fruits 
and vegetables, physiological disorders in harvested fruits and 
vegetables, microbial diseases, environmental control, control of 
postharvest diseases, packaging, transportation and cold stores. 
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Osmoplastic, wood preservatives 1323 
Osmosalts, wood preservatives 1323 
Oxidation ditches, nitrification 1385 
Oysters, Salmonella 1233 
Ozone 

activated sludge, treatment 1384 
grapes, storage 1212 

Pakistan, food grains, storage, bibliogra
phies 1140 

Paper, utilization, edible fungi 1392 
Paper mill sludge, utilization, single cell 

protein, Canada 1422 
Papermill sludge, utilization, economics 

1422 
Papua New Guine~ marine structures, 

Coral/ana 1313 
Para/ipsa gularis 

stored products pests 1352 
taxonomy 1352 

Particleboards 
fungi, resistance, testing 1292 
insects, resistance, testing 1292 

Pasteurization, milk, keeping quality 1267 
Pathogens 

milk products, reviews 1254 
poultry meat, processing 1248 

Pawpaws 
Aspergillus jlavus 1182 
Aspergillus niger 1182 
Dacus dorsalis 

hot water treatment 1196 
microwave radiation 1196 

Fusarium equiseti 1203 
Paxillus panuoides, electron microscopy 

1343 
PCP, wood preservatives 1323-1324, 1326 
Peaches 

prstorage treatment, chlorine dioxide 
1190 

Rhizopus stolomfer 1191 
Pears 

Botrytis, control 1185 
fungi, postharvest decay 1183 
Penicillium, control 1185 
prestorage treatment, fungicides 1186 
storage diseases, control 1185 

Peas, fungi, postharvest decay 1183 
Penicillium 

cellulolytic microorganisms 1346 
feeds 1133 
pears, control 1185 
potassium sorbate 1090 
yoghurt 1255 

Penicillium camemberlii 
cyclopiazonic acid, cheeses 1286 
mycotoxins 1093 

Penicillium citreoviride, cellulolytic micro
organisms 1346 

Penicillium cyclopium, mangoes, control 
1201 

Penicillium digitatum 
grapefruits 1204, 1208 
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limes, fungicides 1198 
mandarins, fungicides 1198 
oranges 1204 
Phy/lanthus emblica, phenols 1202 

Penicillium frequentans, whey, utilization 
1417 

Penicillium roquefortii, roquefortines, 
cheeses 1286 

Permethrin 
beans, Acanthoscelides obtectus 1167 
control, insect {Jests 1349 
wood preservatiVes 132r 

Pestalotiopsis mangiferae, Terminalia 
be/erica 1206 

Pestalotiopsis versicolor, fruits 1183 
Pesticides, books 1436 
Phagocarpus purmundus, wood, Nether

lands 1308 
Plranerochaete clrrysosporium 

biodeterioration, lignin 1290 
enzymes, ligninase 1399 
lignin, biodegradation 1403, 1409 
pulp mill effluent, colour 1424 

Phaseolus vulgaris, Acanthoscelides obtec
tus, control 1164 

Phenols, industrial wastes, treatment, 
reviews 1395 

Phlebia gigantea, Pinus, wood anatomy 
1299 

Phlebia radiata, Pinus, wood anatomy 
1299 

Phosphine 
application methods, perforated tubing 

1148 
control, stored products pests 1368 
insect pests, raisins 1219 
maize, insect pests 1148 

Phosphorothioie acid, control, stored prod
ucts pests 1368 

Phoxim 
control 

Callosobruchus chinensls 1163 
stored products pests· 1368 

Phyllanthus embliea 
fungi 

phenols 1202 
postharvest decay 1183 

Picea, Hylotrupes bojulus, resistance 1311 
Picea abies, Xyloterus lineatus 1309 
Pigeon peas, Callosobruchus chinensis, 

control 1163 
Pineapple bran, fungi, storage 1207 
Pinus 

fungi, preservation 1324-1325 
Hy/otrupes bajulus, resistance 1311 
Phlebia gigamea. wood anatomy 1299 
Phlebia radiata, wood anatomy 1299 
Schizophyllum commune, wood anat-

omy 1299 
stain fungi, preservation 1324 

Piper guineense, insecticidal properties 
1367 

Piper nigrum, insecticidal properties 1367 
Pirimiphos-methyl 

cereals, persistence 1369 
control, stored products pests 1368 
repellency, Tribolium castaneum 1348 
Sitophi/us, maize 1147 
Sitotroga cereale/la, maize 1147 

Pistachios, aflatoxins, detection 1174 
Pitch 

control, pulp and paper industry, bio
cides 1425 

pulp and paper industry, microorga
nisms 1425 

Plant extracts 
antifungal properties 1091 
control 

aflatoxins 1110 
Aspergillus ftavus 1110 
Aspergillus parasiticus, afl.atoxins 

1115 
Plants, waste water treatment 1380 
Plastics 

Coptotermes acinaciformis 1330 
Coptotermes formosanus 1330 

P1atypodidae, timbers, Japan, interceptions 
1353 

Pleurotus ostreatus 
lignin, biodegradation 1408 
utilization, wastes 1392 
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Pleurotus roseopilatus, wood 1301 
Plodia interpuncte/la 

raisins 
control 1218, 1220 
protective atmospheres \217 

Plywood 
fungi, resistance, testing 1292 
insects, resistance, testing 1292 

Podocarpus, Hy/orrupes bajulus, resistance 
I 311 

Po/yporus occidcntalis, wood 1300-1301 
Populus, preservation, PCP 1326 
Populus tremuloides, Fames igniarius, 

wood chemistry 1295 
Poria, wood 1301 
Poria placenta 

electron microscopy 1343 
wood 1302 

Poria tenuis, wood preservatives, activity 
1329 

Porotermes adamsoni 
Eucalyptus, Australia 1310 
timbers, Australia 1310 

Post harvest decay 
fruits, developing countries, books 1440 
vegetables, developing countries, books 

1440 
Posts 

fungi. preservation 1325 
preservation 1323 

PCP 1326 
Potassium metabisulphite, Fusarium 

so/ani, onions 1222 
Potassium sorbate 

Aspergillus 1090 
Penkillium I 090 

Potato waste, anaerobic treatment 1386 
Potatoes 

Erwinia carotovora ssp. atroseplica. 
varietal reactions 1227 

fungi, postharvest decay 1183 
Poultry, Campy/obacter jejuni, enteritis 

1081 
Poultry manure, digestion 1396 
Poultry meat 

bacteria 1247 
Campylobacter jejuni 1238 
culture media, bacteria I 089 
processing, pathogens 1248 
Salmonella, isolation 1246 

Prawns, microbial contamination 1236 
Preservation 

Pinus 
fungi 1324-1325 
stain fungi 1324 

posts, fungi 1325 
Preservathe treated wood, testing 131 8 
Preservatives, food, potassium sorbate 1090 
Prostephunus truncutus, maize, Africa 

1357 
Protecthe atmospheres, insect pests, raisins 

1219 
Proteinases, milk, psychrotrophic bacteria 

1273 
Prunus bukharensis, Trichoderma viride 

1182 
Pseudal/escheria boydii, physiology I 298 
Pseudomonas 

control, viruses 1335 
fish, histamine 1235 
milk, lipase 1276 

Pseudomonas aeruginosa, liquid diets I 331 
Psychrotrophic bacteria 

milk 1265-1266 
aeration 1273 
lipase 1273 
proteinases 1273 

Ptinus clavipes, cereals, USA 1143 
Pulp and paper industry 

biofouling, control 1336 
effluents, treatment, chlorine 1420 
pitch, control, biocides 1425 
waste water, anaerobic treatment 1423 
waste waters, anaerobic treatment 

1426-1427 
Pulp mill effluent 

biodegradation, genetic engineering 
1421 

colour, Phanerochaete chrysosporium 
1424 
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Pyrethrins 
control, Callosobruchus chinensis 1163 
pest control, rice 11'54 

Pyrus sinensis, Fusarium so/ani 1181 
Quinoline, biodegradation 1398 
Raisins 

Carpophilus, control 1220 
Drosophila, control 1220 
Epheslia figu/ilella, control 1220 
Oryzaephilus surinamensis, control 

1220 
pest control 

fumigants 1219 
methyl bromide 1218 
phosphine 1218 
protective atmospheres 1217-1219 

Plod/a imerpunctel/a, control 1220 
Rel'iews 

aflatoxins II 05 
industrial wastes, treatment 1395 
milk products 

pasteurization, microwave treatment 
1256 

pathogens 1254 
mycotoxins, feeds 1137 
ochratoxins 

feeds 1109 
foods 1109 

pasteurization, microwave treatment 
1256 

windows, preservation 1327 
Rhizopertha dominica 

rice, calcium si!icophosphates 1364 
wheat, emigration I 159 

Rhizopus, feeds 1133 
Rhizopus oryzae 

Artocarpus /akoocha 1182 
fruits I 183 
vegetables 1183 

Rhizopus rhi'l.opodiformis, fruits 1183 
Rhizopus stolonifer 

fruits 1183 
peaches 1191 

Rhyzopertha dominica, control, insecticides 
1349 

Rice 
biodeterioration 1157 
Corcyra cepha/onica 1155 
insect pests, calcium silicophosphates 

1364 
moisture content 1157 
pest control 

fungicides 1154 
insecticides 1154 

Sitotroga cerealella, varietal suscepti· 
bility 1156 

storage losses, Nepal 1086 
Tarsonemus 

interactions 
fungi 1153 
nematodes 1153 

T·2toxin 1116 
Rigidoporus ulmarius, wood 1300 
Rodenticides, books 1436 
Saccharomyces cerevisiae, spores, germina· 

tion 1347 
Saccharomyces lactis, whey, fermentation 

1414 
Saline water, waste water treatment 1388 
Salmonella 

dried skim milk, detection 1251 
eggs, culture media 1249 
feeds II 30, 1240 

control 1341 
culture media 1131 

fish 1231 
isolation 

chicken meat 1246 
culture media 1374 
polluted water 1374 
poultry meat 1246 

meat 1240 
oysters 1233 
sewage sludge, land application 1390 
shellfish 123 I 

Salmonella heidelberg 
cocoa 1337 
dried milk 1337 
dry feeds 1337 

Salmonella montevideo 
cocoa 1337 

dried milk 1337 
dry feeds 1337 

Schiz.ophyllum commune 
coconuts 1176 
Pinus, wood anatomy 1299 

Scolytidae, timbers, Japan, interceptions 
1353 

Seafood, Vibrio 1230 
Serpula lacrimans 

biology I 344 
wood 1302 

Sewage sludge 
composting 1379 
land application, Salmonella 1390 

Shellfish 
culture media, bacteria I 089 
microbial contamination 1236 
microbial count 

hypochlorite 1234 
sodium bisulphite 1234 

Salmonella 1231, 1233 
Vibrio 1230 

Shrimps, microbial contamination 1236 
Single cell protein, paper mill sludge, utili· 

zation, Canada 1422 
Sitophilus, maize, pirimiphos·methyl 1147 
Sitophilus oryz.ae 

control, black pepper 1367 
rice, calcium silicophosphates 1364 
wheat 

emigration 1159 
plant extracts 1367 

Sitophilus zeamais 
control 

bendiocarb 1369 
diazinon 1369 
fcnthion 1369 
insecticides 1349 
pirimiphos-mcthyl 1369 

Sitotroga cereulellu 
maize, pirimiphos·mcthyl I 147 
rice, varietal susceptibility 1156 

Sludges, Oligochaeta 1378 
Sodium bisulphite, shellfish, microbial 

count 1234 
Sodium chloride, bacteria, meat 1243 
Sodium nitrite, bacteria, meat 1243 
Solid waste, fermentation 1376 
Sorghum 

fungi 
varietal reactions 1158 
yield losses 1158 

Soyabean oil, beans, Acanthoscelides 
obtectus 1167 

Soyabean products, microbial flora 1168 
Soyabeans, toxinogcnic fungi 1171 
Spices 

aflatoxins 1114 
fungi, plant extracts 1091 

Spondias mangifera, fungi, postharvest 
decay 1183 

Sporotrichum pulverulentum 
lignocellulose, biodegradation 1404 
wood 1302 

Stachybotrys atra, feeds, mycotoxins 1132 
Stain fungi 

Pinus, preservation 1324 
timbers, preservatives, testing 1318 

Standards, USSR, infant formulae, micro-
bial flora 1080 

Staphylococcus 
dried fish, Nigeria 1241 
dried meat, Nigeria 1241 
water, culture media 1082 

Staphylococcus aureus 
foods, thcrmonuclcase, determination 

1087 
liquid diets 1331 
milk, enterotoxins 1264, 1281 
shellfish 1236 
survival, meat 1244 

Starch, conversion, ethanol 1410 
Storage, maize, Malawi 1149 
Storage decay, onions, controlled atmos· 

phere storage 1224 
Storage losses, Nepal 1086 
Stored products pests 

control I 084 
bibliographies 1371 
conferences 1434 
USSR 1368 



Subject Index 

Para/ipsa gularis 1352 
Straw 

Klebsiella pneumoniae, fermentation 
1393 

methane production 1432 
Strawberries, Ceratitis capitola, methyl 

bromide 1210 
Streams, monitoring, effluents 1375 
Streptococcus, milk products 1250 
Streptococcus aga/actiae, milk, detection 

1268 
Streptococcus thermophilus, yoghurt, 

flavours 1261 
Streptomyces, lignocellulose, biodegrada

tion 1406 
Structural timbers, lsoptcra, preservation 

1315 
Structural wood 

Cryptotermes angustinotus. China 
1307 

Cryptotermes pingyangensis, China 
1306 

Sucrose, bacteria, meat I 243 
Sulphate-reducing bacteria, enumeration 

1342 
Sulphite liquor, utilization, Candida uti/is 

1419 
Sultanas (see Raisins) 
SunHower oil, control, Acanthoscelides 

obtectus 1164 
Surfactants, marine fouling 1333 
Sweet potatoes, Cylas formicarius, control 

1223 
Tangors, Geolrichum candidum, control 

1193 
Tanzania, maize, Prostephanus truncatus 

1357 
Tarsonemus 

rice 
interactions 

fungi 1153 
nematodes 1153 

Techniques, lsoptcra, trapping 1366 
Tenebrio obscurus, cereals, USA 1143 
Tephritidae, fruits, quarantine 1180 
Teredo, marine structures, preservation 

1294 
Terminalia be/erica, Pestalotiopsis 

mangiferae 1206 
Thermophilic bacteria, xylan, biodegrada

tion 1401 
Thiophanatc-methyl, control, Fusarium 

oxysporum 1184 
Thiram 

control •. 
Alternaria alternata 1184 
Fusarium oxysporum 1184 

Thuja occidentalis, decay fungi, resistance 
1296 

Tiabendazole. prestorage treatment, fruit 
1186 

Timbers 
Cryptotermes luodianis 1354 
decay, bibliographies 1332 
fouling 

Balanus 1294 
Hydroides 1294 

fungi, Malaysia 1293 
Hylotrupes bajulus, resistance 1311 
insects, Malaysia 1293 
lsoptera 

Central African Republic 1312 
resistance 1362 

Lyctidac, Malaysia 1293 
marine borers, Malaysia 1293 

marine borers, preservation 1314,1294 
Platypodidae, Japan, interceptions 1353 
Porotermes adamsoni, Australia 1310 
preservation 1323, 1328 

PCP 1326 
reviews 1327 

preservatives, testing 1319 
Scolytidac, Japan, interceptions 1353 
stain fungi, preservatives, testing 1318 
Xyloterus lineatus 1309 

Togo, maize, Prostephanus truncatus 1357 
Tomatoes 

Bacillus fructodestruens, vitamin C 
1216 

Dacus tryon/, control 1215 

fungi, postharvest decay 1183 
Toxinogenic fungi, soyabeans 1171 
Trametes corrugata, wood 1301 
Trametes hispida, wood preservatives, 

activity 1329 
Trametes ~ersicolor, wood 1302 
Tribolium castaneum 

cereal products, Zimbabwe 1361 
cereals, Zimbabwe 1361 
control, black pepper 1367 
lindane, resistance 1370 
raisins, protective atmospheres 1217 
repellents, pirimiphos-methyl 1348 
resistance, lindane 1358 
rice, calcium silicophosphates 1364 
sterilization, gamma radiation 1356 
wheat, emigration 1159 

Tribolium confusum 
fenitrothion, resistance 1360 
lindane, resistance 1360 

Trichlorfon, control, insect pests 1349 
Trichlormetaphos-3, control, stored prod

ucts pests 1368 
Trichoderma 

cellulase, production 1405 
wood chips, hydrolysis 1405 

Trichoderma aureoviriJe, cellulolytic 
microorganisms 1346 

Trichoderma hamatum, cellulolytic micro
organisms 1305 

Trichoderma harzianum, cellulolytic micro
organisms 1346 

Trichoderma reesei, cellulose, hydrolysis 
1402 

Trichoderma viride 
bagasse, fermentation 1418 
Prunus bukharensis 1182 

Tridemorph, control, Alternaria alternata 
1184 

Trogoderma granarium 
ecology 1355 
rice, calcium silicophosphatcs 1364 

Uganda, maize, Prostephanus truncatus 
1357 

UK. milk, aflatoxins 1283 
Ullral·iolet radiation, maize, aflatoxins 

1117 
Uranium, mine spoil, bacterial leaching 

1428 
USA 

foods, mites, interceptions 1365 
maize, insect pests 1142 
oats, insect pests 1142 
wheat, insect pests 1142 

USSR, stored products pests, control 1368 
Vegetables 

Alternaria a/ternata, control 1184 
Fusarium oxysporum. control 1184 
post harvest decay, developing coun-

tries, books 1440 
storage, controlled atmosphere storage 

1179 
Vibrio, mussels 1230 
Vigna angularis, Callosobruchus chinensis, 

emigration 1166 
Vinclozolin 

fungi, pears 1185 
prcstoragc treatment, fruit 1186 

Viruses 
feeds, health hazards 1135 
Pseudomonas. control 1335 

Volatile fatty acids, removal, Candida 
ingens 1433 

Volvariel/a bakeri, utilization, wastes 1392 
Waste water 

algae, models 1377 
nitrogen cycle, models 1377 
pulp and paper industry, anaerobic 

treatment 1423 
Waste water treatment 

filters, activated carbon 1398 
microorganisms 1380 
plants 1380 
saline water 1388 
workers, health 1372 

Waste waters, pulp and paper industry, 
anaerobic treatment 1426-1427 

Water 
Klebsiella 1340 
Staphylococcus, culture media I 082 

Water filters, faecal coliforms 1373 
Wheat 

Alternaria altemata, quality 1161 
Aspergillus jlavus 1162 

{II) 

Fusarium cu/morum, mycotoxins 1120 
insect pests 

control 1142 
emigration 1159 
plant extracts 1367 
USA 1142 

ochratoxins, inactivation 1094 
pest control, aeration 1160 
storage losses, Nepal 1086 

Wheat straw, fungi 1289 
Whey 

ethanol, production 1416 
fatty acids, production 1417 
fermentation 

Candida uti/is 1414 
Lactobacillus acidophil us 1415 
Lactobacillus bu/garicus 1415 
Saccharomyces /actis 1414 

lactic acid, production 1415 
lipids, production 1417 
utilization 

Aspergillus nidulans 1417 
Fusarium lycopersicum 1417 
Penicillium frequentans 1417 

Whipped cream, bacterial count 1253 
Windows 

preservation 1328 
reviews 1327 

Wines, yeasts, mutagens 1178 
Wood 

biodeterioration, soil 1304 
Daedalea confragosa 1300 
decay fungi, resistance 1296 
Favolus brasiliensis 1300 
Fames igniarius, wood chemistry 1295 
Phagocarpus purmundus, Netherlands 

1308 
Pleurotus roseopilatus 1301 
Polyporus occidentalis 1300·1301 
Poria 1301 
Poria placenta 1302 
Rigidoporus ulmarius 1300 
Serpula lacrimans 1302 
Sporotrichum pu/verulentum 1302 
Trametes corrugata 1301 
Trametes versicolor 1302 

Wood ash, control, Acanthoscelides obtec
tus 1164 

Wood borers 
Picea abies 1309 
resistance 131 1 

Wood chips 
hydrolysis 

Clostridium thermocellum 1405 
Trichoderma 1405 

Wood destroying fungi, identification, pro-· 
teins 1303 

Wood preservatives 
alkylammonium compounds 1316, 1325 
B compounds 1316 
CCA 1294 
chloropicrin 1314 
Cr compounds 1324 
creosote 1294 
Cu compounds 1325 
Cu-Cr-As 1316·1317, 1323 
Cu·Cr-P 1317 
cypermcthrin 1322 
HCH 1319 
mctham-sodium 1314 
methyl isothiocyanate 1314 
naphthenates 1324 
organotin compounds 1320 
Osmoplastic 1323 
Osmosalts 1323 
PCP 1323-1324, 1326 
permcthrin 1321 

Wood shat·ings, fungi 1305 
Xylan, biodegradation 1401 
Xyloterus lineatus, Picea abies 1309 
Yams, storage decay, control 1226 
Yeasts 

infant formulae, ethanol, production 
1280 

wines, mutagens 1178 

• 
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Yersinia, milk 1271 
Yersinia enteroco/itica 

meat, control 1242 
shellfish 1236 

Yoghurt 
Enterobacteriaceae 1260 
fungi 1255 
pasteurization, microwave treatment, 

reviews 1256 
Streptococcus thermophilus, flavours 

1261 
Zimbabwe 

Tribolium casraneum 
cereal products 1361 
cereals 1361 

Ziziphus jujuba 
Chaeromium globosum 1181 
fungi, postharvest decay 1183 

Ziziphus mauritiana, fungi, postharvest 
decay 1183 
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COMMONWEALTH AGRICULTURAL BUREAUX 

Culture Collection and Industrial Services 

COMMONWEALTH MYCOLOGICAL INSTITUTE 

The Culture Collection & Industrial Services Division of CMI offers World 
Services to Industry, Biotechnology, Science and Agriculture. 

INDUSTRIAL TESTING, INVESTIGATIONS & CONSULTANCY 

NAl'LAS ftEG. NO. 0353 

Microbial Testing of Materials- according to British and foreign standards. Tropical 
storage/large component facility available. 

Industriallnvestigations- confidential consultancy and contract studies in mycology, 
biodeterioration and biotechnology, for UK and overseas. 

Identification Service -world service provided by 16 specialist taxonomists at CMI, a 
unique back-up to our Industrial laboratory. 

Biodeterioration Centre - extensive reprint collection, information service. Non
microbial biological investigations/testing can be arranged. 

CULTURE COLLECTION 

Culture Collection - over 11,000 isolates are held and new and biotechnological 
isolates are being added, computerised catalogue 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 A11thority under the Budapest 
Treaty (1977). Safe Deposit service also available. 

Biochemistry Laboratory - for checking and ascertaining metabolic data on fungal 
strains. 

TRAINING AND RESEARCH 

Short Courses - on biotechnological topics, industrial training of laboratory staff. 
Courses overseas can be arranged. 

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. Kelley, 
Industrial SeiVices Officer? 
Commonwealth Mycological Institute (PRO.DPT.557) 
Ferry Lane, Kew, SurreyTW9 3AF, UK. 
Telephone 01-940 4086 Telex: 847964 COMAGG G. Telecom Gold: DIALCOM: 84: CAU009. 



COMMONWEALTH AGRICULTURAL BUREAUX 

CAB Thesaurus 
compiled by G ERIC TID BURY 

The first edition of the CAB Thesaurus, has been eagerly awaited by all 
those concerned with processing and using agricultural information, whether 
their interests are primarily indexing, searching or documentation. 

Approximately 48,000 entries on plant sciences, animal sciences, micro
biology, parasitology, economics and the other subjects dealt with by CAB 
are arranged in hierarchies. 

An invaluable aid for those wishing to retrieve information from the CAB 
database. 

210 x. 297mm. linen linish, approx. l200pp. in two volumes, A·l and J.z (Nov. 1983) ISBN 0 85198 540 8 

Price, postage included ... UK & Member Countries £52.50 
Non-member Countries USS 105.00 

Obtainable from: 

Commonwealth Agricultural Bureaux (Central Sales) 
Farnham House, Farnham Royal, Slough SL2 3BN, UK. 
Tel: Farnham Common (02814) 2662 Telex: 847964 Cables: Comag, Slough 

COMMONWEALTH AGRICULTURAL BUREAUX 

CAB Serials Checklist 
A valuable reference tool for all CAB users and an absolute 
must for agricultural libraries everywhere. 

• Lists approximately 10,000 serial titles systematically scanned 
and abstracted by CAB 

• Shows at a glance which CAB units abstract each title 

• Provides a quick, easy-to-use guide to sources of photocopies 

210 x 297mm, laminated covers, 182pp., (August 1983) ISBN 0 85198 518 1 

Price.postage included 

Obtainable from 

... UK & Member Countries £16.00 
Non-member Countries US$ 31.50 

Commonwealth Agricultural Bureaux (Central Sales) 
Farnham House, Farnham Royal, Slough SL2 3BN, UK. 
Tel: Farnham Common (02814) 2662 Telex: 847964 Cables: Co mag, Stough. 



DrD Allsopp 

·COMMONWEALTH AGRICULTURAL BUREAUX 

Training Course 

COMMONWEALTH MYCOLOGICAL INSTITUTE (CMI) 

The CMI MIRCEN for MYCOLOGY announces a 

UNEP/UNESCO/ICRO sponsored course on 

MICROBIAL BIODETERIORA TION 
& MYCOLOGICAL INTERACTION 

4- 8 November 1985 at Kew, UK 

The course will cover many asp.ects of the biodeterioration of 
materials with special emphasis on the role of fungi as deteriogens. 
Many examples will be drawn from the field of museum conservation. 

This course is intended for young people from developing countries 
who are studying some aspect of applied biology. 

There are TEN sponsored places available for such students. 
TUITION, ACCOMMODATION, MEALS, VISITS and LOCAL 
TRAVEL on the course are FREE OF CHARGE. 

For further details, apply to Dr D Allsopp. 

The CMI MIRCEN for MYCOLOGY is a co-operating institution in 
the UK BIOTECHNOLOGY MIRCEN network, centred upon the 
Institute for Biotechnological Studies (IBS) sponsored by the 
Polytechnic of Central London, University College London and the 
University of Kent at Canterbury. 

Commonwealth Mycological Institute 
Ferry Lane, Kew, SurreyTW9 3AF, UK 
Tel: 01-9404086 



Consultant Biologists to Industry 

ENTOMOLOGY MICROBIOLOGY BIOTECHNOLOGY ECOLOGY 

BIODETERIORA TION BIODEGRADATION 

BIOQUEST LTD 
STPETER'S COLLEGE 
COLLEGE ROAD, SAL TLEY 
BIRMINGHAM 88 3TE 

Telephone: 021-328 5950 

G. A VERST BSc MSc MIBiol 

H.O.W. EGGINS BSc PhD FIBiol 

J.W. HOPTON MScTech PhD F/Biol 

R.A. JOHNSON BSc PhD 

ROBERT LEE MSc PhD DIC M/Biol MBIM 

JOAN M. MAW BScM/Biol 

ANNE PAGE BSc 

R. NEIL SMITH BSc PhD M/Biol 

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

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 identi
fication, 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 150 000 
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. It 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 15 
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 finn order. 

Current·Awareness Service 

CAB is also able to supply regular updates of records recently 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 tailor
made courses on data preparation for organizations supplying input for the database. 

ORDERING INFORMATION 

Journals 
Subscriptions should be. fully paid by I 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 
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ABSTRACT JOURNALS AND SERIAL PUBLICATIONS- 1985 

Animal Science and Production forestry 
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Ammal Breedmg Abstr<tcts 
DaH)' Sl.:tCn~.:e t\bstroH:ts 
I ndcx of Current Re~con-.:h on Ptg-> 
Nutnuon Abstracts & Rev1ews 

Series B- Livestock Feed' & Fccdmg 
P1g News & lnform<~tion 
Poultry Ab~tr.!Ch 
Sm:111 An1mul Ab,tr:tcts 

Veterinary Science and Parao;itic Dhca\e<; 
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An1mal D1sease Occurrence 
llelmintholog•cal Abstr<~cts . 

Series A- Animal & llumun llelmmthology 
Index Vctcrinarius 
Protozoological Abstracts 
Rev1ew of Applied Entomology 

M Forest Products Abstntcts 
M Forestry Abstn•cts 

Crop Protection 
Q Biocontrol News & Information 
Q Bulletin of Entomological Research 1 

H Distnbut1on Maps of Pests 
H D1stnbutio,l Maps of Plant Diseases 
Q llelminthological Abstracts 

Series B- Plant Nematology 
M Review of Applied Entomology 

Series A - Agncultur:•l 
M Review of Plant Pilthology 
M Weed Abstmcts 

Economics, Development and Sociology 
Q leisure, Recreation & Tourism Abstracts 

~1 
Senes B- Medic<~ I & Veterinury 

Rev1ew of Medical & Vctennilfy Mycology 
Vetcrmary Bulletin 

o
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Rum! Development Abstracts 
Rural Extension, EducatiOn & Tmining Abstracts 

M World Ag.ricultural Economics & Rural Sociology Abstracts 

Crop Science and Production 
M Callan & Tropical F1brcs Abstnu.:ts 
M Crop Physiology Abstracts 
QM Filbil Bean Abstracls 

F1cld Crop Abstr;u:ts 
M llerb:~ge Abstracts 
M llorticultural Abstracts 
Q Irrigation & DrounilgC Ab~tracts 
1\ Lentil Abstmch 
B Mmze AbstriiCts 
M Orn••ment;ll llorticulturc 
M Plant Qreedmg Abstr:n;ts 
M Plant Growth Regulator Abstrilds 
M Pot;IIO Abstracts 
M RICC Abstrm:ts 
M Seed Abstr<~cts 
M S01ls & Fert•hzcrs 
M Sorghum & Milich AbslriiCt~ 
M Soyube;•n Ab~twcts 
M Trop•cal Oil Seeds Abstnu;ts 
B Wheal, Barley & Tntlc;de AbstriiCIS 

II.= Annual 8 = Bt·monthly 

I Pnmary journal 
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Machinery and Buildings 
M Agricultur;ll Engineering Abstructs 

food and Nutrition 
M Food Science & TechnolOgy Abstracts 

(published by the International Food Information Service- IFISJ 
M Nulrition Abstracts & Reviews 

Series A -Human & Experimental 

Biotechnology 
Q lntern:lliomtl Biodeterioration2 

Taxonomy 
1-1 Bibliogmphy of Systematic Mycology 
Q Bulletin of Zoological Nomenc\ature1 

H Descnptions of P;tthogcnic Fungi & B:tcteria 
A Descnplions of Plant V1ruses 
H Index of Fungi 

Ag'riculture In General 
T SPAN I (publisher J.G R Stevens) 

H = Jhllf-yeurly M =Monthly T = Three issues/year Q = Quarterly 
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