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NEWS ITEMS
The Pan-American
Biodeterioration Society
(PABS)
Drs Gerald C. Llewellyn and Charles
O'Rear have called for support amongst
colleagues to set up the above organization, resulting from encouragement
from a number of colleagues and members of the Biodeterioration Society
who were present at the successful
Washington Symposium run by Gerry
Llewellyn and Charles O'Rear. They
can be contacted as follows:

Dr Gerald C Lewellyn, Director,
Bureau of Toxic Substances, Virginia
Department of Health, Madison Building, 109 Governor Street, Richmond
VA 23219, USA. Tel: (804) 786-1763
or
Dr Charles O'Rear; Chairman, Department of Forensic Sciences, George
Washington University, Washington,
DC 20052, USA.

IBRG
Autumn Meeting

1984
The Autumn Meeting of the International Biodeterioration Research
Group (IBRG) was held on 10th-13th
September 1984 at Brune! University,
Uxbridge, UK. It was the largest meeting of the IBRG for some time, 35
members attending from Belgium, Germany, The Netherlands, Spain, Switzerland and the UK. Working Groups at
the meeting were Constructional Materials, Industrial Problems, Metal Working Fluids, Microbial Corrosion, Paints,
and Taxonomy/Ecology. A new Working Group on Plastics came into official
existence and started a work programme involving 17 co-operating laboratories to compare results of the new
proposed DIN Standard plastics test.
IBRG welcomes new members, and full
details of membership and current activities are available from:Dr D. Allsopp, IBRG SecretaryGeneral, Culture Collection and Indust-

rial Services, CMI, Ferry Lane, Kew,
Surrey, TW9 3AF, UK. Tel. 01-9404086.

Princes Risborough Courses
The Princes Risborough Laboratory
of the Building Research Establishment
are running two day courses on The
Control of Insects and Rot in Buildings
covering anatomy of timber, drying,
Mycology, Entomology, preservation
and environmental and safety aspects of
preservation and remedial treatments.
For details and bookings contact Mrs
Diane Cooper, Building Research
Establishment, Princes Risborough
Laboratory, Princes Risborough,
Aylesbury, Bucks, HP17 9PX, Telephone: (08444) 3101. The next courses
are on 19-20 March, 17-18 September
and 29-30 October 1985.

Biotechnology and Patents
The British Technology Group, 101
Newington Causeway, London, SEl
6BU, UK, have issued a booklet (undated) of six pages with the above title.
Sections are entitled: The nature of
patents, Basic requirements for patentability, Novelty, Inventiveness, Utility,
Industrial applicability, Sufficiency of
the patent specification, Patenting in
biotechnology, Plant patents and plant
variety rights, Patent procedure, and
Rewarding the inventor. A valuable
booklet.

European Biotechnology
Information Project
(EBIP)
EBIP has been set up with the help of
funds from the Commission of the
European Communities to try to deter-

1

mine what sources of information in
biotechnology are available in the countries of the European Economic Community, and also what information is
needed by those working in the field of
biotechnology in business or research.
EBIP hopes to determine particular
problem areas and its approach will be
to investigate and produce guides to
information sources in Europe, to
assess the needs of practitioners by
visits and discussions and to provide an
enquiry and referral service. EBIP may
be contacted to obtain the EBIP Newsletter and for information about EBIP
Guides and Services by telephoning
01-379 6488 or by writing to EBIP,
British Library Science Reference Library (A!dwych), 9 Kean Street, London
WC2B 4AT, UK.

Biotechnical Services Portsmouth Polytechnic
Marine Exposure Tests
Marine exposure facilities are provided by two rafts located in a tidal
channel in Langstone Harbour, within
easy reach of the Hayling Marine
Laboratory. The local waters are ideal
for the testing of anti-fouling paints;
they are fully marine and unpolluted
with good water movement and offer an
extensive fouling season with the settlement of a wide variety of organisms
including diatoms and green, brown and
red macroalgae, barnacles, tube worms,
bryozoans and sponges.
Bioassay and Toxicological Studies
Facilities for bioassays and toxicological tests are provided at the Marine
Laboratory, Hayling Island. These include piped running seawater, indoor
and outdoor culture tanks, controlled
environment growth chambers, radial
flow attachment strength chambers and
microscopical instrumentation.
PoUution and Environmental Studies
Facilities and technical expertise is
available for coastal pollution and environmental studies.

Bulletin News Items

2
Fungal Diseases of Marine Organisms
Facilities are available for the identification of fungal diseases of marine
organisms, e.g., fish, Crustacea and
molluscs.
Scanning, Transmission and Analytical
Electron Microscopy
Electron microscope facilities are
provided by the Central Electron
Microscope Unit of Portsmouth
Polytechnic which is based in the Department of Biological Sciences under
the management of Dr. S. T. Moss. The
unit comprises three transmission and
two scanning electron microscopes. The
high resolution scanning electron microscope is equipped for both wavelength
and energy dispersive X-ray analysis,
backscattered electron imaging for
topography and compositional distribution and a cryo-stage for examination of
frozen hydrated specimens. The laboratory also provides full facilities for
conventional and cryogenic specimen
preparation and a photographic laboratory.
For further information, contact:
Dr. R. L. Fletcher, Department of
Biological Sciences, Portsmouth
Polytechnic, Marine Laboratory, Ferry

Road, Hay ling Island, Hampshire POll
ODG, England.
Telephone: Hayling Island 5714
or
Professor E. B. Gareth Jones, Department of Biological Sciences, Portsmouth Polytechnic, King Henry I
Street, Portsmouth, Hampshire POl
2DY, England.
Telephone: Portsmouth 827681 Ext
232.

Biodeterioration SocietyStandards Subcommittee
In response to concern by some
members over the quality of some test
procedures used in a number of British
Standards methods for evaluating
mould growth resistance, the Council of
the Society has recently set up a subcommittee to act as a watchdog to
inform members of the drafting of new
procedures and the revision of existing
ones. It is hoped that this will enable
comment to be made if necessary,
either by individuals or via the Society,
to the relevant drafting committee. The
first task of the subcommittee has been
to gather together standard test proce-

dures judged to be of use to those
involved in biodeterioration testing. It
is hoped that members can be kept
informed of further news via these
columns. In addition members are in~
vited to contribute information to the
subcommittee which relates to new or
revised standards in their own areas of
expertise and from their own countries.
We would also like to hear from members who are involved in test procedures
which they feel could be improved
upon. Members who serve on or contri~
bute to standards drafting committees
are particularly encouraged to convey
information. It is hoped that this will
evolve as a useful service to members
and help in improving the quality of test
procedures where these may at present
be considered inadequate. Please send
any information or comments to Dr
Ken Seal, Biotechnology Centre,
Cranfield Institute of Technology,
Cranfield, Bedford, MK43 OAL.

News Items
The Editor-in-Chief will be pleased to
receive items of news and comment,
either addressed to him at the Commonwealth Mycological Institute or to
Bioquest Ltd., St. Peter's College, College Road, Saltley, Birmingham, BS
3TE, England.

FORTHCOMING MEETINGS
XIV International Congress of Micro·
biology will be held at the University of
Manchester, Manchester, England on
7-13 September, 1986 under the auspices of the International Union of
Microbiological Societies.
The programme will be in four parts:
Bacteriology, Mycology, Virology and
Inter-Divisional.
Each part will consist mainly of sym·
posia with invited speakers and submitted poster sessions, workshops and
round-tables. However, there will be
some short oral papers, based on the
symposium topics and selected from
submitted posters. Further details can
be obtained from:
XIV ICM A. F. Yates, Trading Services, UMIST, P.O. Box 88, Sackville
Street, Manchester, M60 1QD, UK.
Biotechnica '85 Hannover Fair, West
Germany. A Congress-cum-exhibition
to be held on 8-10 October, 1985,
covering a wide range of biotechnology.
Further details from:
A. Rustemeyer, Hannover Fairs In-

formation Centre, P.O. Box 283, 240
Sanderstead Road, South Croydon,
Surrey, CR2 OAJ, UK.
Seventh International Conference on
Global Impacts of Applied Microbiology
12-16 August, 1985, Helsinki Finland.
Further information from:
University of Helsinki, Department
of Microbiology, SF-007100 Helsinki
71, Finland.
International Conference on Biologically
Induced Corrosion June 10-12, 1985,
Gaithersburg, Maryland.
Sessions will be held on mechanisms,
case histories, experimental methods
and remedial measures referring to both
natural and artificial environments.
Special emphasis will be placed on
corrosion mechanisms, establishing the
causative link between the simultaneous
observations of corrosion and the presence of micro-organisms, and defining
topics for further research. Conference
proceedings will be published by
NACE. Sponsored by the Research
Committee, National Association of

Corrosion Engineers and The National
Bureau of Standards. Further information from:
National Association of Corrosion
Engineers, P.O. Box 218340, Houston,
Texas 77218, USA.
Tel: 713/492-0535
Advances in Fermentation 1985. It is
planned to hold a 3-day conference on
'Advances in Fermentation', to be held
in London from 23 September to 25
September, 1985.
This is a natural successor to the
Conference on 'Advances in Fermentation' held in 1983. As with the previous
event, it is being arranged at the kind
invitation of Professor H. Baum of the
Department of Biochemistry of the
New King's College London, KQC.
Further information from:
Norman T. Shepherd, Conference
Director, Advances in Fermentation,
c/o Process Biochemistry, TurretWheatland Ltd., Penn House, Penn
Place, Rickmansworth, Herts, England
WD3 1SN.
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Bioexpo 85-2nd International Exhibition of biotechnology as it can be applied
in research, industry and agriculture
Paris, 4-8 June 1985
Organised by the Association for the
Development of the Pasteur Institute,
Biofutur (the monthly European
biotechnology magazine) and SEPPI
(professional exhibition organisers),
Bioexpo 85 is to be held in the Pare des
Expositions at the Porte de Versailles in
Paris. It is supported by the French
Ministries of Agriculture, of Industrial
Redevelopment and External Trade
and of Research and Technology.
Further information from:
Overseas Trade Show Agencies Ltd., 11
Manchester Square, London WlM
5AB.
Tel: 01-486 1951.
4th International Working Conference
on Stored-Product Protection (formerly
Stored-Product Entomology) September 21-26, 1986, Tel Aviv, Israel.
Tentative Topics
1. Biology of stored-product insects,
mites and rodents
2. Storage microftora and mycotoxins
3. Chemical control methods including
fumigation
4. Environmental and physical control
methods
5. Grain storage in warm climates and
futUre developments in stored-product protection
Further information from:
The Secretariat, 4th International
Working Conference on Stored-Product
Protection, P.O. Box 4413, 61044 Tel
Aviv, Israel.
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LABORATORY EVALUATION OF BIOCIDES FOR THE CONTROL OF TRENTEPOHLIA ODORATA
K. H. TAN 1, Y. C. WEE1 and K. K. H0 1
Abstract: Thirty commercial, 9 inorganic and 3 organic compounds were screened for effectiveness against
laboratory-cultured Trentepohlia odorata (L.) Martius using a rapid laboratory method. A limited number of
paint samples containing selective biocides were rapid-tested on glass slides using the same cultured alga. Of
those biocides incorporated into paints, Antifoulant C9211M showed promise, but needs extensive field testing
to evaluate its effectiveness against the a1ga outside the laboratory. The urgent need for rapid methods in the
search for an effective biocide against Trentepohlia odorata is obvious, considering the availability of numerous
potential biocides on the market and the limited research on the control of this organism.

Introduction
Algal fouling of building surfaces has always been a problem in the tropics where high rainfall and sunshine encourage the
proliferation of these organisms. Singapore is no exception. However, the rapid construction activities during the last decade, to
build enough high-rise apartments and office buildings to cater for a population of 2.5 million in a country of only 617.8 sq km
area, has made the situation acute. With so many high-rise buildings dotting the skyline, many of which are confined to new
towns, attention to algal fouling of buildings has been increasing (Wee & Lee 1980).
The fouling organisms belong to two major classes of algae, the Chlorophyceae (green algae) and Cyanophyceae (blue-green
algae). The presence of these organisms results in stains, the colour of which depends on the dominant species. During the initial
stages of fouling Trentepoh/ia odorata predominates. The presence of this green alga, whose cells are normally packed with oil
globules filled with carotene, results in an orange stain. This alga paves the way for the appearance of blue-green algae, whose
mucilage sheaths retain dust blown off roads, thus the development of blackish stains (Wee & Lee 1980, Lee & Wee 1982).
One obvious means of control is to use paints containing an effective biocide. Unfortunately no such paints are available on the
market. Fungicidal paints are available and paint manufacturers claim that these are just as effective. However, in the absence of
specific evaluations using the causal organisms, these claims can only be taken as speculation. In recent years efforts have been
directed towards screening for effective chemicals against blue-green algae (Ngiam eta/. 1973, Ngiam & Yong 1975). But as yet no
suitable paint has been develo.ped, either for the control of blue-green or green algae.
As the problem ofT. odorata fouling in Singapore is rather serious, it is thus necessary to develop rapid methods for screening
potential algicides as well as paints containing these chemicals. This screening exercise was only possible after the organism was
successfully cultured in the laboratory so as to provide a continuous supply of the material (Ho Tan & Wee 1983). This is because
natural supply of the organism is limited as growth under natural conditions is extremely slow.
There are many chemicals available which are purported to be toxic to algae. To test all of them in the field would be a
monumental task, if not impossible. The need for a reasonably reliable rapid-test method is thus of utmost importance. A number
of such methods have been reported, the more common of which include the streaked plate technique of Drisko and Crilly (1974)
whereby the test chemical is incorporated in nutrient agar medium and the alga streaked on the surface; the algal lawn technique
of Wright (1975) where the chemical is applied in Whatman Antibiotic Assay Discs and these placed on the alga grown in solid
nutrient agar; and the liquid culture toxicity test where the organism is placed in nutrient solution containing the chemical (Wright
1975). In an effort to provide exposure conditions similar to those under which biocides are used on construction materials, Grant
and Bravery (1981a, 1981b) devised the vermiculite-bed technique. This technique used pieces of various construction materials
placed on wetted vermiculite beds contained in perspex boxes and inoculated with nutrient medium containing the alga. After a
period of growth, the colonised blocks were then applied with the tested biocides and the results assessed.
With a filamentous organism like T. odorata, whose growth is extremely slow, the liquid culture toxicity test appears the most
suitable. Although the method does not allow for the more realistic assessment of biocide activity under conditions which permit
interaction between substrate, organism and biocide, as in the case of the vermiculite-bed technique (Grant & Bravery 1981a), it
serves its purpose as a rapid screening method.
Work on algal control in the tropics is limited. Drisco and Crilly (1974) assessed 14 biocides and 2 paint pigments, the most
promising 12 of which were formulated into paints and tested on the exterior of a concrete wall at Guam. The problem algae here
were mainly blue-greens, of which Synechocystis sp. was the predominant genus. Nearer home, Yong eta/. (1972), Ngiam eta/.
(1973) and Ngiam & Yong (1975) reported similar work, testing blue-green and green algae as the organisms responsible for the
fouling of walls in Singapore. However, the significance of the most important causal alga, the green T. odorata, which is the first
to appear on walls of buildings in Singapore (Wee & Lee 1980), was not appreciated and thus not tested until now.
Materials and Methods
Samples of Trentepoh/ia odorata (L.) Marti us were collected from walls of buildings and cultured in Bold's medium (Nichols &
Bold 1965) under continuous white fluorescent lighting of 1,200-1,500 lux and room temperature of about 25•c (Ho eta/. 1983).
The chemicals tested consisted of 30 commercially available products, 9 inorganic and 3 organic compounds. Details of the
commercial products are given in Table 1.
These 42 chemicals tested represent those that were readily available at the time screening was started. Emphasis then was on
developing a suitable rapid screening method to evaluate available chemicals for possible incorporation into paints for the control
of the alga. The commercial products were either provided by interested commercial agenci~s directly or indirectly involved in the
1. Department of Botany, National University of Singapore, Kent Ridge, Singapore 0511, Republic of Singapore.
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Table 1.

Details of commercial products tested.

Trade name

% active ingredient (na = % not available)

Acticidc APA
Amical 50
Amical 79
Bcnlate
Antifoulant C9211M
Densil P
Diuron
Dowicil 75

Fluorinated sulfonamide (na)

Gramoxone

Micromite XL
Nopcocide 54DB
Planvate

Skane M-8
Simazine

Terrazole 35WP
Thien
Tribusan
Triconsan
Trichloran
Trifol
Trifoltan
Trifungol
Trikagol
Trimegol-50
Tripomol-80
Tripon
Tritogoi-M

Trigogoi-MZ
Tritoftorol-75
Zineb

Diiodomethyl p-tolylsulfone (75%)
p-chlorophenyl diiodomethylsulfone (75%)

Benomyl (na)
(35% 4, 5-Dichloro-2-n-octyi-3(2H)-isothiazolone + (5% 4-Chloro-2-n-octyl-3(2H)-isothiazolone (40%)
Dithio-2, 2-bis bcnzmethylamide (25%)
3-(3, 4-Dichlorophenyl)-1, 1-dimethylurca (80% powder)
1-(3-chloroally)-3, 5, 7-triazoniadamantane chloride (67.5%)
I, 1-(Dimethyl-4, 4)-bipyridlium-ion (20%)
Organic non-metallic, non phenolic (100%)
Tetrachloroisophthalonitrile (na)
5-ethoxy-3-trichloromethyl-1 ,2,4-thiadiazole (35%)
2-n-octyl-3(2H)-isothiazolone (45%)
2-Chloro-4, 6-bis(ethylamina)-1,3,5-triazine (na)
5-ethoxy-3-trichloromethyl-1 ,2,4-thiadiazole (35%)
Thiadiazine derivative (100%)
Potassium N-hydroxymcthyl-N-methyl dithiocarbamate (na)
N-alkyl dimethyl benzal ammonium chlorides + N-alkyl dimethyl ethyl ammonium chloride (na)
2, 6-dichloro-4-nitroaniline (na)
N-(Trichloromethylthio)-phthalimide (50%)
Neutral Bordeaux (73%) + cufraneb (7%)
Ferric dithiocarbamate (20%)
Zinc dimethyldiothiocarbonate
N -(Trichloromethylthio)-4-cyclohexene-1, 2-dicarboximide (50%)
Tetramethylthiuram-disulphide (80%)
2, 2-dichloroprioponic acid (na)
Manganous ethylene bis-dithiocarbonate (80%)
Zincion & manganese ethylene bis-dithiocarbonate (na)
Zinc ethylene bis-dithiocarbonate (75%)
Zinc ethylene bis-dithiocarbonate (65%)

manufacture of paints or obtained from commercial outlets. The organic and inorganic compounds were mainly those that were
common and easily available. The list of potential chemicals is thus by no means exhaustive. In cases where the chemicals were
supplied with recommended concentrations, these were tested. Otherwise the concentrations were decided by the experimenters.
Two or 3 concentrations of each of the compounds were prepared in aqueous solution. Where the compound was not soluble in
water, alcohol or acetone was used to dissolve it prior to making up the mixture to the required volume with water. In such cases
the concentrations of the alcohol or acetone used was noted and tested on the alga. Only when the solvent at the concentration
used did not cause loss of pigmentation in the cells of the alga was the compound used for testing. The test solutions were
contained in culture bottles, 5 ml of which was used at a time. Five colonies of the alga of approximately comparable size were
removed from the liquid stock culture and inoculated into each of the bottles containing the chemicals. After an incubation period
lasting from 1 to 5 days, 1 colony at a time was removed and placed in a bottle containing sterile Bold's liquid medium. All bottles
containing the alga were gently agitated every morning.
The colonies in Bold's liquid medium were observed daily for 6 days. With time the colour of the cells changed from orange to
green before finally becoming decolourised. When all the cells were decolourised, the colony was considered dead. (This was
confirmed by placing decolourised colonies in fresh liquid medium and observing for 10 days to note their ability to recover.) If
after 6 days all the cells were not decolourised, then the concentration of a particular chemical was considered ineffective. The
number of days the colony was soaked in the chemical prior to its transfer to Bold's medium was noted for each concentration.
Of course the ultimate test of an effective algicide against T. odorata is in field trials, when the chemical is incorporated into the
paint and the latter applied to surfaces of buildings and exposed to the elements. But before this stage is reached, potential
chemicals incorporated into paints have to be tested in the laboratory. This was thus undertaken with selected chemicals and their
effectiveness on the organism tested on glass slides covered over with the treated paints.
A total of 8 biocides were incorporated individually into samples of an acrylic latex paint supplied by Rohm & Haas of
Philadelphia. The concentrations used were those recommended by the manufacturers. These biocides were not selected on the
basis of their effectiveness established during the preliminary screening, but rather on their past performance: these were
presumed to have potential control. Compared against these 8 biocide-containing paint samples were 5 controls: 1 of paint with
the same formulation as the treated paint but without any biocide incorporated and 4 locally available paints. Two sets of each
sample of biocide-containing paint were prepared, one with and the other without the addition of zinc oxide. Details of these
paints are given in Table 2. Two coats of paint (a thinner first and a thicker second coat) were uniformly applied on the surface of
25 x 75 mm glass slides. Eleven slides were thus coated for each paint sample. The painted slides were then air-dried for 24 hours
prior to use. Ten of the painted slides were placed in a coupling dish where they were separated from one another. The dish was
then filled with 90 ml of distilled water so as to totally immerse the slides. The eleventh slide was used as a control and seeded with
the alga without being soaked in water. Every day, for 10 days, a slide was removed from the dish and seeded with the alga. The
water in the dish was changed daily.
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Seeding of the painted slide was done by placing 2 small colonies of the alga on different locations on the slide in 4 drops of
distilled water. The seeded slide was then placed in a petri-dish containing some water at the bottom so as to prevent the slide
from drying. The petri-dish containing the slide with the alga was then exposed to fluorescent lighting of about 1,200 lux intensity
at 25° C. Observations were made daily (for a maximum of 26 days) during which time the 2 colonies were regularly moistened
with distilled water. The number of days for the algal colony to become decolourised was noted.
Table 2.

Paint designation (g biocide per 1 paint)

Biocide

gil

Antifoulant C9211M
Thion
Nopcocide
Amical 79
Skane M-8
Densii-P
Dowicil 75
Micromite XL

7.0
10.0
12.0
7.0
7.0
22.0
1.0
6.0

Table 3. The number of days for the chemicals (commercial) to decolourise Trentepohlia odorata at the different concentrations (ppm). Only 2·3
concentrations per chemical were tested.

Chemical
Acticide APA
Amical 50
Amical 79
Benlate
Antifoulant C9211M
Densil-P
Diuron
Dowicil 75
Gramoxone
Micromite XL
Nopcocide 54DB
Plantvate
Skane M-8
Simazine
Terrazole 35WP
Thion
Tribusan
Triconsan
Trichloran
Trifol
Trifoltan
Trifungol
Trikagol
Trimegol-50
Tripomol-80
Tripon
Tritogol-M
Trigogol·MZ
Tritoftorol-75
Zincb

•

1.0

2.5

5.0

10.0

100

1000

2

3
3

4
2

2000

1
I
1

I
I

5

4

2

I

2
3
1

2

3
2

I
I

•

4

I

I

•
•

3
2

2

2
I

I
I

I
I

5
I

-

1
5
3.5

3
2

•

5
4
3

4

3
2
I

I
2
I

I
I

2
I

3
I
I
3

2

indicates the algal colony still surviving at 6 days

Resu1ts and Discussion

The results of the rapid-screening of the various chemical compounds are tabulated in Tables 3 and 4.
The maximum period the algal colony was immersed in the chemical was 5 days. Those colonies that survived this period were,
in most cases, able to grow again after transferring to Bold's medium. In most instances the alga became decolourised within 6
days. Once the filaments became decolourised, the organism was taken to have been killed. This was easily noted as the filaments
were filled with oil globules containing carotene, and thus conspicuous when alive.
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Table 4. The number of days for the organic and inorganic compounds to decolourise Trentepohlia odorata at the different concentrations (ppm).
Only 2-3 concentrations per chemical were tested.

0.1

Chemical

Calcium hypochlorite
Copper naphthenate
Copper sulphate
2, 4-dinitrophenyl-hydrazine
Lead carbonate
Sodium chloride
Sodium citrate
Sodium hypochlorite
Sodium pentachlorophenate
Stannous chloride
Zinc hydroxycarbonate
Zinc sulphate

2.5

1.0

0.5

5.0

10.0

100

2.5

1.5
3.0

2.0

2000

1000

~

2

2

2

3

•

I
I

•
2

4

•

•
2

3

I

2

3.5

indicates algal colony still surviving at 6 days

Generally, known biocides were the more effective chemicals, especially when they managed to decolourise the filaments at 100
ppm level or lower. These include Benlate, Antifoulant C-9211M, Gramoxone, Micro mite XL, Skane M-8, Tribusan, Triconsan,
Tripomol-80 and Zineb, among others (Table 3). However, it is accepted that it may not be practical to incorporate most of these
effective chemicals into paints for one reason or another. The purpose here, as stated earlier, was to develop a quick and effective
screening method for the many potential chemicals that are available as well as being developed. Again, as there has not been any
screening of chemicals for the control of this organism, any information about effective chemicals will prove useful.
Of the inorganic compounds, calcium hypochlorite was found effective at 5 ppm level. This compound can be used as a wash in
the cleaning of wall surfaces overgrown with the alga. The organic compound sodium pentachlorophenate, which has been used to
control herbaceous weeds, fun~i and even algae, and as a fermentation disinfectant, was effective at 2.5 ppm level. Copper
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Fig.l. Number of days for the biocide-laced paints (An= Antifoulanl C9211M; Sk = Skane M-8; No= Nopcocidc; Am = Amical79; Th = Thion; De=
Densil-P) to bleach cells of Trentepohlia odorata in relation to the number of days the painted slides were soaked in water. Continuous line= with zinc
oxide added; dotted line = without zinc oxide.
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Fig. 2. Number of days for the control paints to bleach cells of Trenlepohlia odorala in relation to the number of days the painted slides were soaked in
water. Cl =paint formulated the same way as those laced with biocides but without any biocide added; C2·C6 = commercially available paints. Continuous
line = with zinc oxide added, dotted line = without zinc oxide.

sulphaie, a commonly used compound to control algae in aquatic habitats, was effective at a low level of 0.1 ppm (Table 4). Its
shortcomings, among which are its toxicity to aquatic life at higher concentrations, its non-degradability leading to accumulation
of the copper salt and its corrosive properties to paint and equipment (Bartsch 1948) leave room for the development of a more
ideal algicide.
Of the 8 biocide-containing paint samples, Micromite XL and Dowicil 75 were ineffective in controlling the alga. The latter is
recommended as an in-can preservative only and because of its high water solubility its ineffectiveness is accepted. Fig. 1 shows
the activity profiles of the other 6 paint samples and Fig. 2 the 6 controls. Of the controls, 5 (C2·6) are commercially available
paints and 1 (C1) formulated the same way as those biocide-containing paints but without any biocide added.
Of the 6 control paint samples, 3 (C1-3) had relatively minimal effect on the organism, which was able to survive longer than 25
days in drops of distilled water placed on a film of the control paints over glass. C1 was specially formulated without the addition
of any biocide. C2 and C3, which were commercially available paints, obviously also had no biocides incorporated. The 3 other
controls (C4-6) showed a different profile in that the paint films had stronger effects on the alga initially, the effect wearing off
with increased length of soaking. The effect of the water obviously resulted in the leaching of the chemicals lethal to the alga,
which in this case may not be conventional biocides, as the activity profiles of these 3 control paints are distinctly different from
those of the 6 biocide-containing paints.
In the cases of the 6 effective paints containing biocides (the only exception being Densil-P, whose effectiveness decreased after
only 2 days of soaking in water), the effectiveness of the chemicals increased with up to 4 days of soaking, after which the
effectiveness wears off. This is seen in the number of days for the algal filaments to become completely decolourised, decreasing
from about 6 days for Antifou!ant C9211M, 10 days for Skane, Nopcocide and Arnica! 79 and 24 days for Thion to about 2 to 5
days in all these cases before increasing once again. Soaking in water, which was to stimulate the effects of rain under field
conditions, helped the added chemical to leach out of the paint film onto the surface where its effects were manifested on the
organism.
The ability of Antifoulant C9211M to exhibit effectiveness against the alga even after 10 days of soaking in water speaks well for
the potential of this chemical in the control of Trentepohlia odorata on buildings. Further tests need to be done to look into the
stability of this chemical under different climatic conditions as well as the rate at which it diffuses from the body of the paint film to
the surface (Hoffmann 1972). This would reveal how suitable it is for use under local conditions. Large scale testing on walls of
buildings also has to be undertaken to observe its effects under field conditions.
The addition of zinc oxide to the paints, which has a known fungicidal property, had no influence on the effectiveness of the
chemicals. In fact, the presence of zinc oxide hardened the paint with storage, thus contributing to its spoilage.
We wish to thank Messrs Rohm & Haas of Philadelphia for supplying the paint samples and Messrs Tri-Products Pte Ltd for the Tri-chemicals
used in the screening tests. Thanks are also due to other companies for the supply of chemicals.
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THE BIODETERIORA TION OF BEECH BY MARINE AND NON-MARINE FUNGI IN RESPONSE TO
TEMPERATURE, pH, LIGHT AND DARK
B. M. HEGARTY 1 and P.M. 1'. CURRAN1
Abstract: The wood-rolling ability of marine and non-marine fungi in response to temperature, pH ,light and
dark was investigated using vermiculite burial and wood block weight loss estimation techniques. Maximum
wood decay by the majority of test fungi was recorded in the IY-25°C range; while additions of Abrams' salts
increased the weight losses produced at optimum temperatures, they had little effect on decay at the extremes
of the temperature range. Results of the pH studies showed that the fungi produced greatest weight losses of
wood in the 5.0-8.0 pH range. Generally, comparable weight losses were recorded for test fungi under light and
dark conditions.

Introduction

Temperature is long recognised as one of the principal environmental factors influencing the vegetative growth and
reproduction of fungi (Barghoorn & Linder 1944, Ritchie 1957!959, Meyers & Simms 1967, Tubaki 1969, Byrne 1971, Jones &
Irvine 1972, Curran & Hegarty 1979, Curran 1980). The effect of temperature on fungal wood-rotting ability is also important as
the activity of wood degrading enzymes is temperature dependent. However, reports on the effect of a range of temperatures on
decay capacity are lacking.
The pH value of a substrate or environment exerts a definite influence on the growth and nutrition of micro-organisms (Sguros
& Simms 1963, Jones & Irvine 1972, Henningsson 1976, Curran 1980). A broad pH tolerance in relation to growth may be a
general characteristic of marine fungi (Sguros eta/. 1973); one of the aims of this study, therefore, was to determine if this pH
tolerance extended to the wood decay capacities of the fungi tested.
While results of studies (Douget 1968, Kirk 1969, Alderman & Jones 1971, Jones & Ward 1973, Curran 1980) on the effect of
light and dark on the physiology of marine fungi vary, few publications (Duncan 1967) are available on light/dark influence on
fungal wood decay.
In the present paper, studies on the effect of temperature, pH,light and dark on the fungal degradation of beech are reported.
Materials and Methods

Eight fungi were used in these studies: Alternaria sp., Cladosporium herbarum (Pers.) Link, Dendryphiel/a salina (Suth.) Pugh
et Nicot, Monodictys pelagica (Johnson) Jones, Stachybotrys atra Corda and Za/erion maritimum (Linder) Anastasiou, all isolated
from Scots pine (Pinus sylvestris L.) submerged in the sea in Galway Bay off the west coast oflreland (Curran 1975), Chaetomium
globosum IMI !6203 and Sordaria fimicola IMI 105390 from the culture collection of the Department of Botany, University
College, Galway.
Preparation of Inoculum

Methods for the preparation of inoculum were those described previously (Curran 1979).

Experimental media

In the preparation of these media, natural seawater (S.W.) and glass distilled water (D.W.) were used and all media were
autoclaved at 15lbs/in 2 for 15 mins. Sixty ml aliquots of each medium were added to the appropriate experimental jars. For the
temperature experiment, 2 media were used: (i) natural seawater with no added nutrients (ii) Abrams' (1950) nutrient solution
(NH4 N03 , 3g; KH 2 .P04, 2.5g; K2H P04, 2g; Mg so•. 7H20, 2g; !litre of seawater). In the pH studies, 2 media were used both
prepared with distilled water: (i) Malt-extract (2.5%) ammonium tartrate (0.03%) medium and (ii) Abrams' nutrient solution,
both buffered from pH 3 to 9 with phosphate buffers (mixtures of 0.2 M 0-phosphoric acid and 0.2 M potassium hydroxide). In
the light and dark experiment, 4 media were used: (i) distilled water, (ii) seawater, both with no added nutrients (iii) Abrams'
medium prepared with distilled water (iv) Abrams' medium prepared with seawater. Media (i) and (ii) were regarded as controls
and results from them are used for comparison with those obtained using nutrient media (iii) and (iv).

Test blocks
Beech (Fagus sylvatica L.) sapwood blocks (5.0 X 2.5 X 0.5 ems) were used in these studies. Methods for the preparation,
impregnation, vermiculite burial and weight loss calculation of the blocks were those described previously (Hegarty & Curran
1984a).
The experimental jars in the temperature experiment were incubated at 5°, 10°, 15°, 20°, 25° and 30°C, for 24 weeks. All other
experimental jars were incubated in constant temperature (20°C ± eC) for 24 weeks. The pH and light jars were exposed to 750
lux. The jars used in the dark study were similarly incubated but were individually wrapped in tinfoil, and, to obtain complete
darkness, were placed in thick black plastic bags.
1Department
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The biodeterioration of beech by marine and non-marine fungi
Results

From Table 1 it is clear that negligible decay was produced at the extremes of temperature in either medium, except in the case
of C. globosum at 30° and 35°C in Abrams' medium. Generally, maximum decay by the fungi occurred in the mid-temperature
(l5°-25°C) range. The addition of Abrams' medium to the experimental jars enhanced wood decay. Alternaria sp. produced its
greatest weight losses (max. 7. 7%) in the 15'-25'C range in both media. Of all the fungi, C. globosurn produced the highest weight
loss (25% at 25'C) in Abrams' medium. C. herbarum, D. salina and S. atra produced negligible (<4%) weight losses at all
temperatures. Except for a 6% weight loss at 25°C in Abrams' medium, S. fimicola also pr_oduced negligible weight losses. M.
pelagica produced its greatest (8%) weight loss in Abrams' medium at 20°C. Z. maritimum produced a 15% weight loss in
Abrams' medium also at 20°C.
Table I. The effect of temperature on the mean percentage weight loss(-) or gain(+) of beech blocks in seawater only •; in Abrams' seawater
10°C

Is"c

2<J'C

zs·c

30°C

35°C

-2.3±0.1

-1.9±0.27
-3.7±0.6

-5.8±0.48
-6.2±0.52

-5.3±0.44
-7.7±1.07

-3.7±0.52
-5.6±1.03

-3.4±0.19
-3.5±0.05

-1.8±0.27
-1.7±0.1

-1.3±0.46
-2.8±0.75

-3.5±0.18
-3.9±0.6

-3.2±0.92
-15.0±1.45

-5.2±0.81
-20.0±0.32

-7.5±0.27
-25.0±0.2

-5.3±0.32
-23.0±1.23

+0.9±0.1
+0.4±0.1

+ 1.0±0.17
-2.6±0.33

-0.8±0.4
-1.1±0.24

+2.1±0.61
-1.0±0.1

+2.0±0.3
+0.8±0.1

+1.7±0.2
+2.3±0.33

soc
Alternaria sp.
Chaetomium globo.sum
Cladosporium herbarum
Dendryphiella salina
Monodictys pelagica
Sordarfu fimicola
Stachybotrys atra
Zalerion maritimum

± Standard error of the mean.

•
"
•
"
•
"
•

"
•
"
•
"
•
"
•
"

~.

0

0

+0.3±0.17

-2.7±0.7

-11.6±1.9

0

0

+ 1.3±0.5

-1.3±0.32
-1.5±0.34

-1.2±0.1
-2.2±0.18

-1.0±0.23
-1.2±0.15

-0.8±0.2
-1.1±0.17

+1.0±0.1

+2.2±0.09
-0.5±0.05
-2.6±0.65

-3.3±0.36
-3.7±0.41

-5.3±0.31
-3.8±0.24

-4.9±0.82
-8.0±0.49

-3.4±0.1
-4.7±0.15

-1.2±0.18
-2.0±0.22

-1.0±0.11
-1.1±0.18

+2.3±0.23
+1.1±0.3

-1.0±0.22
-2.0±0.4

-1.3±0.15
-3.2±0.35

-1.6±0.15
-3.2±0.23

-1.8±0.25
-6.0±1.12

-1.1±0.25
-2.4±0.1

-2.1±0.81

-1.0±0.1
-1.8±0.15

-1.5±0.2
-3.5±1.18

-0.8±0.15
-3.9±0.39

-2.0±0.1
-2.3±0.44

-1.7±0.03
-1.5±0.19

-0.4±0.1
-1.0±0.12

-1.6±0.46
-1.8±0.33

-1.5±0.52
-5.7±1.13

-2.7±0.33
-15.6±2.34

-1.8±0.22
-6.4±0.78

+1.0±0.27
-0.6±0.1

+1.4±0.33
-0.7±0.05

0
0

-1.6±0.19
-1.1±0.27

0

0

0 No change in weight,

Results for the pH studies (Table 2), show that while the test fungi demonstrated a broad pH tolerance, maximum weight losses
were produced in the mid-pH range (5-8). The fungi generally produced greater weight losses of beech in Abrams' medium than
in malt extract medium. Alternaria sp. produced a 6.6% weight loss at pH 6 in Abrams' medium. C. globosum produced a 20%
weight loss of beech at pH 5-8 in Abrams' medium. C. herbarum, D. salina and S. atra produced generally negligible (<4%)
weight losses; the highest being 4.9% produced by S. atra at pH 7 in Abrams' medium. M. pelagicaproduced a 15% weight loss at
pH 6 in Abrams' medium. Except for a 6% weight loss produced at pH 6-8 in Abrams' medium, S. firnicola generally produced
negligible (<4%) weight losses. Z. maritimum produced its highest (7.7%) weight loss at pH 7 in Abrams' medium.
Table 2. The effect of pH on the mean percentage weight loss(-) or gain(+) of beech blocks in malt extract medium D; in Abrams' medium

pH
Alternaria sp.

D

"

Chaetomium globosum

D

Cladosporium herbarum

0

Dendryphiella salina

D

"

"

"

Monodictys pelagica

D

Sordaria fimicola

D

"
"
"

~.

4

5

6

7

8

-0.4±0.28

-1.0±0.05
-2.6±0.35

-2.6±0.13
-5.3±1.4

-0.4±0.18
-6.6±1.31

-4.8±0.32
-5.8±0.62

-3.5±0.23
-5.3±0.89

-2.5±0.14
-2.5±0.18

-1.3±0.62
- 1.4±0.71

-3.1±0.77
-10.0±0.81

-6.0±0.3
-20.0±1.98

-6.5±1.07
-17.4±1.62

-5.0±0.42
-20.0±1.48

-6.5±0.38
-20.0±2.51

-2.9±0.2
-9.0±1.70

0
0

-0.8±0.1
-1.2±0.23

-1.1±0.15
-1.5±0.49

-1.5±0.09
-2.1±0.22

-1.6±0.16
-3.8±0.25

-1.8±0.26
-2.7±0.84

-1.0±0.3
-1.5±0.64

0
0

-2.3±0.3

-1.2±0.1
-2.3±0.47

-2.3±0.1
-2.8±0.44

-2.0±0.22
-1.6±0.17

-1.4±0.18
-1.4±0.47

-1.6±0.17
-1.7±0.55

-1.5±0.44
-4.7±1.73

-4.4±0.38
-14.0±0.05

-6.6±1.12
-15.3±1.86

-6.7±0.62
-12.0±1.13

-5.1±0.49
-9.5±1.07

-3.8±0.18
-4.3±0.3

-2.1±1.05

-2.3±0.18
-5.4±1.53

-3.0±0.27
-6.1±0.52

-3.3±0.06
-6.4±0.42

-2.5±0.25
-6.2±0.71

-2,0±0.17
-2.6±0.44

3

0

-1.0±0.26
-1.3±0.20
0
0

0

0

9

Stachybotrys atra

D

-0.7±0.3
-0.6±0.42

-1.3±0.2
-2.8±0.87

-2.1±0.33
-3.7±1.55

-3.7±0.35
-4.8±1.29

-2.8±0.29
-4.9±0.06

-3.0±0.61
-3.4±0.86

-2.2±0.39
-1.8±0.67

Zaferion maritimum

D

-1.0±0.03
-0.8±0.62

-1.6±0.3
-1.8±0.62

-2.2±0.27
-2.9±0.62

-3.8±0.11
-4.0±0.3

-4.8±0.52
-7.7±1.65

-4.4±0.44
-5.2±0.7

-2.6±0.37
-3.3±0.44

± Standard error of the mean
0 No change in weight
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Fig. 1. The effect of light and dark on the decay of beech by A) Allemaria sp and B) Chaetomiwn globosum. 0,

Light~

•. Dark.

Except for C. globosum (Fig. !B) negligible (<4%) weight losses (and in some cases, weight gains) were produced by the fungi
in the distilled and seawater media without added nutrients in light and dark. The addition of Abrams' medium enhanced wood
decay especially by C. globosum (Fig. !B), M. pelagica (Fig. 3A) and Z. maritimum (Fig. 4B) in the light. Even with Abrams'
medium, negligible ( <4%) weight losses were produced by C. herbarum (Fig. 2A), D. salina (Fig. 2B), S. fimico/a (Fig. 3B) and
S. atra (Fig. 4A) in light and dark. Figs. 1-4 show that generally there was little difference in the weight losses produced by the
fungi in light or dark.
As many of the test block weight losses in this study were low, microscopical examination of sections of test blocks, stained
according to Cartwright (1929), was undertaken to determine whether typical soft-rot attack (cavities in the S2 wall) of the beech
was evident. While hyphae of Alternaria sp., C. herbarum, D. salina, S. fimicola and S. atra were observed in the lumina of wood
cells, there was no evidence of typical-soft rot by these fungi. Soft-rot cavity formation in the S2 layer was evident in test blocks
decayed by C. g/obosum, M. pelagica and Z. maritimum.

Discussion
Although Savory (1955) stated that little soft-rot occurs in timber when no additional nutrients are available, seawater without
any added nutrients was employed in this study to maintain a medium comparable to natural marine conditions and to act as a
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Fig. 2. The effect of light and dark on the decay of beech by A) Cladosporium herbarum and B) Dendryphiella salina. 0, Light; •. Dark.

control. The addition of Abrams' medium to the experimental jars produced greater weight losses at most temperatures than
those produced in the seawater only medium. However, at the extremes of the temperature scale (5° and 35°C), generally low
weight losses were recorded irrespective of the nutrient level of the medium, indicating that at those extremes, fungal attack of
wood is temperature dependant. Cochrane (1958) reported that the effect of optimum temperature on the final dry weight of
certain fungi can be greatly reduced if the nitrogen supply is limited. From these studies, it is clear, that even in the optimum
temperature r~nge (15'-25'C) for wood decay, weight losses were low in the seawater only medium compared to those produced
in the nitrogen-rich Abrams' seawater medium. This was particularly evident for C. g/obosum, M. pelagica and Z. maritimum.
The highest anql!al temperature of seawater in Galway Bay rarely exceeds 17"C. Higher temperature optima for soft-rot were
reported by Duq~an (1965) and Liese (1969), 32'C and 25'-35'C respectively. The fact that fungi can tolerate and grow at
temperatures well below their optimum has been demonstrated by many workers (Meyers & Reynolds 1960, Kohlmeyer 1968
1969, Henningsson 1976, Curran 19771980). In this study, weight losses, while very low, were produced at 5'C by Alternaria sp.,
C. globosum and M. pelagica which indicates that fungi can not only tolerate low temperatures but also degrade wood, however
slj~htly, at temperatures well below their optimum.
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·Fig. 3. The effect of light and dark on the decay of beech by A) Monodiclys pelagica and B) Sordaria fimicola. 0, Light; •· Dark.

Results for the pH studies show that the optimum pH for wood decay was in the 5-8 pH range. Abrams' medium generally
produced higher rates of decay over the whole pH range compared to those produced in malt extract medium. Negligible desy
recorded at pH 3 for each fungus and this possibly reflects acidic pH inactivation of wood degrading enzymes of fungi!!
growth. Conversely, greater weight losses were recorded at the alkaline pH 8 and to a lesser extent at pH 9. Galway Bay seawater
is slightly alkaline (approx. pH 7.6). These results confirm those of earlier studies. Sguros and Simms (1963) found maximum
growth of marine fungi used by them to be produced at marine pH lef~ls. Henningsson (1976) found that fungi tested were alqp
well adapted to tbe alkaline environment of the sea. Curran (1980) recorded considerable growth at pH 8 for 4 of the fungi !'SO<! in
this study (Alternaria sp., D. salina, S. atra and Z. maritimum). Theqsp (1%1) and Becker and Kaune (1966), using unsterile ~pil
burial tests and Kaune (1970) using pure cultures in vermiculite, reported wood decay at high alkalinities (pH 8-9). Butcher (1~68)
found that terrestrial fungi isolated from Pinus radiata stakes tolerated a comparatively wide range (pH 4-9) for growth. Sharp
and Eggins (1970) investigated the influence of pH on tbe ability of fungi to clear cellulose agars and decompose wood; they fouqg
that while most fungi favoured acidic conditions, extreme pH conditions did not affect soft-rot growth in any @~trell}!! w~Y:
Incubation in complete parkness had no pronounced inhibiting effect on the d~~ay abilitY of the fungi testeg, altl)pugh {::,
globosum, M. pe/agica and Z. maritimum produced higher weight losses in the light than in the dark in Abrams' medium. WithoH1
Abrams' media, low (C. globosum) or negligible weight losses were recorded for tbe fungi in tbe light and dark. Few previous
studies have reported on tbe effect of light on fungal wood decay. Duncan (1967) investigated the effect of visible light of low
intensity in short exposure periods (10 mins.) on the decay of Pinus palustris by three basidiomycetes; she reported that a light

was
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Fig. 4. The effect of light and dark on the decay of beech by A) Stachybotrys atra and B) Zalerion maritimum D, Light; •. Dark.

stimulus of even slight intensity and short duration could cause up to twice as much· decay as would be produced in the dark.
Curran (1977) investigated the decay of beech and Scots pine in various media by marine and terrestrial fungi both in the light and
dark and found that darkness did not adversely affect the decay capacity of the test fungi.
From the results (weight losses and microscopical examination) produced throughout this study, it is evident that only 3 fungi
(C. globosum, M. pelagica and Z. maritimum) produced significant soft-rot decay of beech; the remaining 5 fungi (Alternaria sp.,
C. herbarum, D. salina, S. jimicola and S. atra) generally produced negligible weight losses and did not produce typical soft-rot
cavities in beech.
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STUDIES ON SEED MYCOFLORA OF SOME SPICES IN INDIA QUANTITATIVE ESTIMATIONS

QUALITATIVE AND

R. K. SRIVASTAVA 1 and SUDHIR CHANDRA 1
Abstract: Seed samples of coriander, cumin, fennel and fenugreek showed a heavy fungal infestation ranging
from 65 to 100%. The extent of infestation varied with the spices and their varieties. Species of Aspergillus,
Fusarium, Alremaria, Rhizopus, Cladosporium, Chaelomium and Penicillium were the most frequent members
of the seed mycofl.ora.

Introduction
One of the major factors in low production of spices in India is poor seed getmination and early mortality of seedlings resulting
in patchy stands of plants in the field. The mycoftora associated with stored seeds has been shown to be responsible for not only
deteriorating the quality of the seeds and their potential for germination but also for causing diseases of seedlings resultiilg in their
death. Only fragmentary information is available regarding the mycoftora associated with the seeds of spices grown in India. (Mall
1968, 1970; Swarup 1970; Srivastava 1972; Iqbal eta/. 1973; Kanaujia eta/. 1978; Dwivedi eta/. 1982). During the last few years
the authors have made extensive investigations on the myc6flora associated with the stored seeds of some of the important spices
of India. The range of fungal infestation and the quality of fungal forms associated with different varieties of seeds of coriander,
cumin. fennel and fenugreek collected from different places in the country ate reported in this paper.
Materials and Methods
Samples of stored seeds were collected from seed lots in different geographical regions of the country according to the ISTA
(1%6).
A range of samples were collected from different places and were composited and reduced to a submitted sample. A subsample
from the submitted sample was taken as a working sample for that variety. The samples were brought to the laboratory under
aseptic conditions and were stored in sterilized wide mouthed stoppered glass bottles at 4°C. They were screened for their
associated mycoflora within a month.
The seeds sampled were as follows:Coriander (Coriandrum sativum L.) vars. UD-1, UD-20, UD-46, UD-47 and UD-48.
Cumin (Cuminum cyminum L.) vars. RC-1, RC-19, and RC-43.
Fennel (Foeniculum vulgare Mill.) vars. MS, UF-31 and UF-32.
Fenugreek (Trigone/la foenum-graecum L.) vars. NLM, UM-5 and UM-17.
To ensure the isolation of as many fungi as possible in pure cultures both agar plate and blotter methods (ISTA 1966) were
employed for the purpose. In the agar plate method, 100 seeds of each variety were plated in petri dishes (Coming, 100 mm
diameter) containing potato dextrose agar (PDA) medium supplemented with aqueous streptomycin sulphate. In the blotter
method, the same number of seeds were put in petri dishes with three layered sterilized moist blotters. In both methods, 5 seedS
were equispaced in each dish. The dishes were incubated at room temperature (25-28°C} in a chamber provided with daylight
tubes (Philips 40 W) and were examined after 8 days.
In oider to isolate the internal mycoftora seeds were surface distinfected in 2% sodium hypochlorite solution for 10 minutes
before placing them on agar plates or blotters.
Results and Discussion
Range of infestation
Seeds of all the spices showed a heavy fungal infestation ranging from 65 to 100% (Fig. 1). However, the extent of infestation
varied with the spices and their varieties. Such variation may be assigned to the differences in the physico-chemical qualities of
the spices and their varieties. Irrespective of variety, seeds of fenugreek and cumin showed nearly 100% infestation. On the other
hand, out of 5 varieties of coriander only 2 (UD-1 and UD-20) and out of3 varieties of fennel only 1 (UF-32) showed such severe
infestation.
Associated mycoftora
In all, 35 fungi belonging to 26 genera were recorded (Figs. 2-{i). Out of these, species of Alternaria, Fusarium, Rhizopus,
Aspergillus, Chaetomium, Cladosporium, Curvularia and Penicillium were the most frequent and were found to be associated
with the seeds of nearly all the varieties of spices. They exhibited both external and internal association with the seeds. Their
population, however, varied not only with the spices but also with their varieties. External and internal association of species of
Alternaria, Aspergillus, Rhizopus, Penicillium, Fusarium, Chaetomium, Cladosporium and Curvu/aria with the seeds of
coriander, fennel and fenugreek has been reported by others including Anahosur, Fazalnoor and Narayanaswamy, 1972; Iqbal
Singh and Chohan, 1973; Dwivedi, Bhargava and Shukla, 1982. On the other hand, certain fungi such as species of Nigrospora,
Syncephalastrum, Monosporium and Macrophoma which were isolated from the seeds of spices in the present study have not been
recorded earlier.
1

Department of Botany, University of Allahabad, Allahabad -

211002 U.P. India.

© Commonwealth Agricultural Bureaux 1985
19

20

Studies on seed mycofiora of some spices in India

-

INFESTATION

100

w 80
(!)
<{

1- 60

z
w

(.)

a:

40

w 20

Q.

0

0

I

0

=>

'l'
0
=>

10
~

•

0

=>

!f
0

=>

co
~

0

=>

CORIANDER

"'

:t:

..."'"'=>
I

FENNEL

:t:

on

z

:t:

...J

I

=>

FENUGREEK

I

0

a:

"';:; "'~
a:

a:

CUMIN

Fig. 1. Percentage infestation of seeds of different varieties of coriander, fennel, ·fenugreek and cumin.

In addition to the frequent sp.ecies, a few were restricted to only certain varieties of spices. They had mainly external association
and were generally present in low proportions. Species of Trichoderma, Macrophoma and Phoma were associated with the seeds
of certain varieties of coriander, fennel and fenugreek, Sporotrichum and Emericel/a with fennel, Absidia. and cumin,
Monosporium, Drechslera and Bispora with fenugreek, Botryodiplodia and Nigrospora with coriander and fenugreek,
Syncephalastrum and Macrophomina with coriander.
The fungal flora associated with the seeds include not only those species which come in contact with the seeds in the field but
also those which contact them during harvest and transit. During storage, in addition to an increase or decrease in the number of
pre-existing species, some additional species become associated with the seeds, especially when the storage conditions are
inappropriate. The external and internal association of species of Aspergillus and Penicillium with the seeds of spices is of
significance since species of Aspergillus and Penicillium are known to produce toxic metabolites, to cause various changes in seed
constituents and reduction in germinative power (Bilgrami et at. 1979). Some species of Fusarium and Alternaria are known to
cause serious diseases of spices in the field. In view of this the association of species belonging to these genera with the seeds of
spices may be of significance. The effect of seed-borne fungi on the viability of spice seeds and the emergence of the seedlings has
been investigated and the results will be reported elsewhere.

The autho~ are grateful to the Head of the Botany Department, University of Allahabad for providing laboratory facilities and to the Council of Scientific
and Industrial Research, New-Delhi for the financial assistance in the form of Senior Research Fellowship to R.K.S. Thanks are also due to Km. Poonam
Mathur for her help in various ways.
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Fig. 2. External and internal mycoflora associated with the seeds of different varieties of coriander.
Explanation of Figs. 2-6.
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Explanation of Figs. 2-6.
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: Absidia sp.
: Alternaria alternata
: Alternaria tenuissima
: Aspergillus flavus
: Aspergillus fumigatus
: Aspergillus japonicus
: Aspergillus niger
: Aspergillf~:S ochraceus

: Aspergillus rugulosus
: Aspergillus terreus
: Bispora sp.
: Botryodiplodia theobromae

CEP
CHA
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FRO
FS
HEL
MAC

: Cephalosporium sp.

: Chaetomium globosum

: Cunninghamella echinulata
: Curvularia lunata
: Drechslera spicifera
: Emericella sp.
: Fusarium equiseti
: Fusarium oxysporu.m
: Fusarium roseum
: Fusarium so/ani
: Helminthosporium sativum
: Macrophoma sp.
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SYN
TRI
OTH

: Monospodum sp.
: Monilia sp.

: Macrophomina phaseolina
:Mucor sp.
: Nigrospora sp.
: Penicillium sp.
: Phoma sp.
: Rhizopus stolonifer
: Rhizopus arrhizus
: Sporotrichum sp.
: Syncephalastrum racemosum
: Trichoderma sp.
: Other
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Explanation of Figs. 2-6.
ABS
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AFL
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AJA

AN
AOC

: Absidia sp.
: Alternaria alternata
: Alternaria tenuissima
: Aspergillus flavus
: Aspergillus fumigatus
: Aspergillus japonicus
: Aspergillus niger

CEP
CHA
CUN
CUR
DRE
EME

: AspergiJJus ochraceus

FOX
FRO

ASR

: Aspergillus rugulosus

ATE

: Aspergillus terreus
: Bispora sp.
: Botryodiplodia tlzeobromae

BIS

BOT

FEQ

FS
HEL

MAC

: Cephalosporium sp.

: Chaetomium globosum
: Cunninghamel/a echinulata
: Curvularia lunata

: Drechslera spicifera
: Emericella sp.
: Fusarium equiseti
: Fusarium oxysporum
: Fusarium roseum
: Fusarium solani
: Helminthosporium sativum
: Macrophoma sp.

MO
MON
MPH

MUC
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: Monosporium sp.
: Monilia sp.
: Macrophomina phaseolina
:Mucor sp.
: Nigrospora sp.
: Penicillium sp.
: Plzoma sp.
: Rhizopus stolonifer
: Rhizopus arrhizus
: Sporotrichum sp.
: Syncephalastru.m racemosum
: Trichoderma sp.
: Other
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Fig. 6. External and internal mycoftora associated with seeds of different varieties of cumin.
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A LABORATORY EVALUATION OF FUSED BORATE RODS FOR THE TREATMENT OF TIMBER
D. P. BLOW 1 and N. A. SUMMERS2
Abstract: The movement of boron from fused borate rods was studied in both European redwood (Pinus
sylvesrris) and European whitewood (Picea abies). Two methods were Used, the first studied the movement of
boron from borate rods when Water was being taken up via the end grain Of test pieceS (mass transport). The
second examined the diffusion of boi"on from borate rodS in pre-Wetted timber pieces (passive diffusion). The
distribution of moisture and boron within the pieces Was determined. In addition samples were eXposed to
Coniophora puteai1a to establish if surficicnt boron was present to prevent decay at various distances along the
length of test pieces.
The minimum moistUre conten.t required (or boron movement to occur was difficult to establish precisely but
is probably ncar 30%. In generai where moisture contents were in excess of 30% boron was found in quantities
capable of preventing decay.

Introdliction
Although most external joinery in the United Kingdom is now pretreated with wood preservative, n\any buildings older than 10
to 15 years have untreated joinery timbers. Such timbers are at risk from fungal decay if they have low natural resistance and
retnain at moisture contents in excess of about 25%.
External joinery is likely to become wet. Tack (1968) reported that almost half the window frames examined in a survey had a
moisture content of over 30% somewhere in their structure. Ohce Water has penetrated below a watetpfbof surface film, such as
paint, it is effectively trapped thus producing conditions suitable for the initiation of decay. Once the symptoms of advanced decay
have occurred, the affected timber cannot easily be made good. In general either the whole frame or at least part of it will have to
be replaced.
In certain circumstances, for example in housing estates or high rise buiidings, where a small proportion of the joinery is
showing signs of dec3y, it is often advisable to apply preservative treatment to the remaining sound or near sound components.
The surface application of a preserVatiVe to .joihery timber has serious disadvantages including the need to remove the surface
coating of paint or stain prior to treatment, and the difficldty in obtaining adequate penetration of the treating fluid. Details of
how a surface application of preservative is best undertaken are given by BRE (1972).
To avoid the need to remove surface coatings, preservatives can be applied to joinery by pressure injection through drilled
holes. This method has been fairly widely used to increase penetration of treating fluids. Henshaw (1978), Lea (1980) and Taylor
(1978) have examined pressure injection systems and found good penetration into sapwood.
An alternative method for the in situ treatment of joinery is by insertion of fused borate rods intO pre-drilled holes. This method
relies on moisture within the wood to dissolve the plug and to distribute the resultant preservative. Boron compounds have a well
documented history of use in timber preservation. (Bunn 1974, Cockcroft & Levy 1973). However, little detailed information is
available for fused borate rods, in particular on the moisture content required for boron distribution.
Bechgaard eta/. (1980) evaluated the use of cast boric oxide cartridges for the remedial treatment of creosoted European
redwood railway sleepers. Dickinson (1980) has reported on the use of borate rods in Western Hemlock doors and Greaves eta/.
(1982) examined fused preservative rods in Eucalyptus obliqua.
More recently Dicker eta/. (1983) examined borate diffusion techniques for in situ joinery treatment. Good distribution of
boric acid from fused borate rods was found in joinery with a moisture content in excess of 25%.
In the work presented here, the diffusion of boron (as boric acid) from fused borate rods into seasoned European redwood and
European whitewood is compared. For each timber species diffusion was studied in pre-wetted timber (passive diffusion), and in
timber that was taking up water via the end grain (mass transport). Mass transport was included because it was considered to be
representative of the mechanism of water uptake which occurs in a window frame in which rain water and condensation enters the
timber primarily through the end grain at joints. Of particular interest in these studies was the relationship between the movement
of the boron and the moisture content found within the timber.

Materials and Methods
Preparation of test pieces
Six planed lengths, 3 European redwood (Pinus sy/vestris) and 3 European whitewood (Picea abies) with a nominal cross
section of 45 x 45 mm were cut to give six 300 mm matched pieces from each length. A 9 mm diameter hole centred 25 mm from
one end was drilled in each piece to a depth of 30 mm as shown in Fig. 1.

1Fosroc
2

Ltd. Timber Treatments Division, Fieldhouse Lane, Marlow, Bucks. SL7 lLS
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9 mm diam. hole x 30 mm deep

25 mm

/

22.5m~~1-<IS-------}
Fig. 1.

~~============~

5mm

300 mm

The dimensions of a test piece

Numbering of test pieces
All test pieces were marked with a three part reference to enable immediate identification. "P" for European redwood (pine)
or "S" for European whitewood (spruce), denoted timber species. Samples were numbered 1, 2 or 3 indicating the original length
from which a piece was cut. Finally a letter from "A" to "F" was given consecutively to pieces cut from the same length. The
allocation of samples from each length of timber is shown below.

Mass transport peices
A primed, no rod (control) }
B primed, rod inserted

End grain stood
in water for 4 weeks

C primed, no rod (control)}
D primed, rod inserted

End grain stood
in water for 8 weeks

Passive diffusion pieces
E

not primed, pre conditioned to 40%
MC before rod inserted

F

not primed, pre conditioned to 70%
MC before rod inserted

)

Stored in
plastic
bags for
12 weeks

Mass transport - water uptake test (Pieces A-D)
The first four pieces from each length (A,B,C,D,) were given a single coat of white, oil based wood primer. Care was taken to
avoid getting paint in the drilled holes or on the end grain.
One week after painting, fused borate rods (8mm diameter x 25 mm, average weight 2.95 g) were weighed and then inserted
into the drilled holes of pieces marked B and D. The pieces marked A and C were left as untreated controls. All holes were
plugged with a small rubber bung. The 24 pieces were stood on their end grain in petri dishes containing deionized water. The
plugged hole being approximately 8 mm above the water level. During the test, water was replenished as necessary.
After 4 weeks the 6 treated pieces marked B and the 6 untreated pieces marked A were removed from the deionized water. The
remaining 12 pieces marked C and D were left for a total of 8 weeks.
Passive diffusion - pre-wetted timber test (Pieces E & F)
The remaining 2 pieces from each length were wetted to "target" moisture contents of 35-45% for pieces marked E, and
65-75% for pieces marked F. In practice these moisture contents could not be achieved in some instances even using
vacuum/pressure impregnation methods. Details of the moisture contents obtained are shown in Table 1.
The wetted pieces were sealed individually in polythene bags to reduce moisture loss. To prevent mould growth the sealed
pieces were sterilized by gamma radiation (2.5 M rads). One week after sterilization a small hole was cut in each polythene bag to
allow the insertion of a weighed, fused borate rod into the drilled hole of all passive diffusion pieces. The hole was plugged with a
small rubber bung and the hole in the polythene bag sealed with sticky tape.
All 12 pieces were stored for 12 weeks in the laboratory (ca. 20"C).

Conversion and examination of the pieces
After the appropriate periods of time the remains of any borate rods were removed and weighed. 3 mm slices were marked out
as shown in Fig. 2.
The first 3 slices were cut from the 9 mm of timber adjacent to the hole. A gap of 18 mm was left and then a further 3 slices were
cut from the next 9 mm. This process was continued along the piece. All slices were numbered consecutively.
Moisture content and distribution
The first slice from each group of 3 was used to determine moisture content. After being cut it was immediately weighed and
oven dried at 103°C over night then re-weighed. In many instances wet regions could be seen when the slices were held to the
light, where this occurred a record was made.
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Table 1.

Timber
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Estimated initial moisture contents, M/C of test pieces used in
pre-wetted timber test
Piece
No.

PIE
P2E

14

36%
36%
40%
74%
74%
51%

P3E

redwood

PIF
P2F
P3F

75%

S!E
S2E
S3E

40%

SIF
S2F
S3F

75%

whitewood

+

Estimated M/C when
rods inserted

40%

European

European

9mm

Target M/C

40%
44%

29%
70%
71%
73%

18mm

eol

c
H

3iiliii

Fig. 2.

The conversion of a piece to give slices for evaluation

Boron content and distribution
The second 3 mm slice from each group of 3 was sprayed with curcumin boron detecting reagent, this method is described by

BRE (undated). This enabled the distribution of boron to be observed. After drying in the laboratory these slices were then cut
into small pieces and boiled in 50 mls of deionized water for 30 minutes. The extract was filtered and analysed for boron using
Atomic Absorption Spectrophotometry.

Fungal decay
The last slices from each group were used for mycological evaluation using a method similar to that described by Sutter (1978).
The fungus selected for this work was Coniophora puteana FPRL llE. Although not commonly associated with decayed joinery
in the U.K. it is a widely utilized test basidiomycete capable of causing considerable timber degrade in the laboratory. It was used
to provide a severe fungal challenge, not necessarily to reproduce the situation in exposed joinery.

All slices were laboratory dried for approximately 3 weeks by which time an equilibrium moisture content of ca. 11% had been
reached. They were then weighed and their oven dry weights calculated.
'fhe slices were sterilized by gamma radiation (2.5 M rads) and each was aseptically introduced into a 90 mm diameter petri dish

containing C. puteana growing on 2% agar and 4% malt extract. The slices were held just above the growing fungus on a plastic
gauze. Incubation was at 22 ± l"C and 70 ± 5% RH for 6 weeks. After exposure, adhering mycelium was removed and the slices
were oven dried at 103°C and weighed, thus allowing the weight loss of each slice to be calculated. All slices were examined at the
end of exposure for signs of decay.
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Results
The results obtained are tabulated as follows:
Table 2 shows tbe change in weight of fused borate rods during the tests together with examples of moisture content and boron
content at specified distances from the inserted rod.
Tables 3-6 show the final moisture contents of slices taken from along the length of untreated pieces, and weight losses obtained
w~eq

slices were exposed to C. puteana.

Table 2.

The % weight change of fused borate rods during the test period and the average boric acid loading and moisture content 30 mm & 84
mm from the rod

Piece No.

Test Conditions

kg!m 3 boric acid

% rnlm loss
in weight

% moisture content

30 mm

84 rnm

30 mm

84 mm

58.3
83.3
+3.3

8.8
17.7
0

4.o•

9.5
0

84
57
15

76
18
9

83.8
92.0
+6.3

6.8
8.0
0

9.0
12.0
0

74
91
16

65
58

1.9
1.3
0.9

0
0
0

32
23
30

32
23
27

2.0
2.4
0.5

73
70
34

85
59
32

of rod

(+ = weight
gain)
Redwood
PIB

!'2B

4 weeks
standing

PJB

in water

PID
ll2D

8 weeks
standing

pjp

in water

PIE
PZE
P3j::

wetted to

40% MIC

+6.8
4.5
28.4

PIF
PZF
f3F

Prewetted to
70% MIC

34.0
54.2
2.1

7.2
10.0
1.0

4 weeks

+3.8

~~.tr

in water

21.4

0
7.8
0.9

~ID
~20

8 weeks
standing
in water

+7.4
83.6
53.1

0
9.1

Pre-

33.0
+2.0
+10.1
93.0
20.7
68.9

Pre-

Whitewood
SIB
SiB

S3D
&IE
S2E
S3!J
SIF
S2F
S3F
!

..,...__.1!-o

wetted to

40% MJC
Prewetted to

70% MIC

H.tf

Boron found in location of wet area of slice.

-=- Exact moisture contents not available but probably near 10%.

-o
0
0.9
0
8.8

-1034
40

15
33

l.t•

9
38
20

38
17

1.8
2.1
0

0.6
0
0

29
31
25

29
30
22

4.4
5.5
9.3

2.3
3.8
2.1

47
47

36
63
60

t.t•

10

II
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European redwood controls water uptake test- moisture contents at the end of 4 weeks and % weight loss due to fungal degrade in
petri dish test.

Distance

PIA

P2A

P3A

from hole

0-9 mm
27-36
54-63
81-90
108-117
135-144
162-171
189-198
216-225
243-252
Table 4.

MIC%

Wt loss%

MIC%

Wt loss%

M/C%

Wt loss%

114
110
129
128
109
168
94
97
95
67

19.1
21.2
17.7
17.7

65
54
40
23
17
10

14.5

21
17
17
17
15
17

2.4

European redwood controls uptake test- moisture contents at the end of 8 weeks and %weight loss due to fungal degrade in petri dish
test.

PIC

Distance
from hole

0·9 mm
27-36
54-63
81-90
108-117
135-144
162-171
189-198
216-225
243-252
Table 5.

P2C

P3C

MIC%

Wt loss%

MIC%

Wt loss %

MIC%

Wt loss%

128
125
117
107
91
84
69
63
55
38

24.3

146
129
110

31.6

18
15
16
16
16
15

17.5

24
14
12
11

European whitewood controls water uptake test- moisture contents at the end of 4 weeks and% weight loss due to fungal degrade in
petri dish test.

Distance

S1A

S2A

53 A

from hole

0-9 mm
27-36
54-63
81-90
108-117
135-144
162-171
189-198
216-225
243-252

Table 6.

MIC%

Wt loss%

MIC%

Wt loss %

MIC%

Wt Joss %

15
15
14

22.1

71
37
27
24
23
21
22
21
18
15

25.0

62
40
37
33
34
32
29
27
24
20

22.3

European whitewood controls water uptake test- moisture contents at end of8 weeks and% weight loss due to fungal degrade in petri
dish test.

Distance

S2C

SIC

S3C

from hole

0-9 mm

27-36
54-63
81-90
108-117
135-144
162-171
189-198
216-225
243-252

MIC%

Wt loss%

MIC%

Wt loss%

MIC%

Wt loss %

14
15
16

43.2

77
37
33
28
26
23
22
20
15
11

37.0

39
27
19
21
19
18
15
11
13
11

35.1

32

A laboratory evaluation offused borate rods

Figures 3-8 give details of the information obtained from treated pieces. The first small diagram for each piece shows either the
heartwood/sapwood boundary in redwood or the approximate orientation of growth rings in whitewood. The position of the
drilled hole into which the rod was inserted is also indicated. Adjacent to the first diagram are a series of squares representing
slices taken from increasing distances from the hole. The distance from the hole is indicated at the bottom of these Figures. The
top row shows where moisture could be detected visually and the overall moisture content percent of each slice established by
weighing and oven drying the appropriate slice is given below.
The second row of squares represent the slices used for boron analysis. Where boron was detected with spray reagent this is
shown shaded. Below each square is the overall boric acid loading, calculated by assuming a specific gravity for timber of 0.5 and
that 1 g boron is equivalent to 5.72 g boric acid. Some sections from untreated pieces were analysed for boron but none was
detected.
The third row of squares represented the slices exposed to attack by C. puteana. Shaded areas indicate where decay was
observed at the end of the test. Below each square is the percent weight loss recorded for the slice.
Key to Figures 3-8
Boron detected with spay reagent
Boron not detected

Position of Heartwood/Sapwood boundary in Redwood

.........
···..:•-:_•!

Orientation of growth rings in Whitewood

''' '''
' '
'·•

::"b···.~;

B

Position of drilled hole

Area where visible moisture seen when held to light
No visible moisture seen

+

Area of decayed timber
Area of sound timber

Not Tested

Plus sign in front of weight loss value indicates weight gain

Discussion

The results in Table 2 and Fig. 3-8 give information about the movement of boron by mass transport (pieces B and D) and
passive diffusion (pieces E and F). Dealing firstly with the mass transport results, when painted pieces were stood on end in water,
the water penetration along the length was variable, between pieces from different lengths, along the length of a piece and within
slices cut from a piece. In Piece PlB, the whole length (300 mm) was penetrated after 4 weeks. In Piece P2B the water reached
circa 100 mm after 4 weeks and in the matched Piece P2D circa 170 mm after 8 weeks. Pieces P3B and P3D were almost entirely
heartwood and the moisture content did not exceed 20% in any slice examined even after 8 weeks.
The whitewood pieces did not "wet up" as freely as the redwood. Pieces S1B and S1D never reached 20% moisture content in
any slice during the test period. There was evidence of complete penetration in S2D and S3B but the moisture contents achieved
were not as high as those in redwood sapwood.
When the moisture content slices were cut, it was evident that moisture was not evenly distributed. Areas of high moisture were
clearly visible, thus the overall moisture content figure as shown in Fig. 3-8 do not accurately record the moisture content of the
area of slice through which water was moving. This latter observation is borne out by the fact that the areas of the slices which
showed the presence of boron when treated with spray reagent corresponded closely to the areas of high moisture content in
adjacent slices.
This overall pattern was also shown when a matched slice was exposed to fungal attack. In general decay did not occur in those
areas shown to contain boron by the spray reagent.
Considering the results obtained in pieces E & F. Since movement of boron occurred in timber that was pre-wetted and stored
wet, boron distribution must have been by diffusion. After 12 weeks the diffusion of effective concentrations of boron through
redwood sapwood was restricted to about 35 mm at 40% moisture content and approximately 150 mm at 70%. Pre-wetting pine
heartwood allowed some movement of boron but not sufficient to prevent decay at a distance of 60 mm from the fused borate rod.
The pre-wetting of whitewood resulted in enhanced movement of boron in most instances when compared with the mass
transport test results. However after 12 weeks diffusion, significant decay could occur at distances between 50 and 90 mm from the
inserted rod.
Due to the inter-related nature of boric acid movement, moisture content and decay, it is important that all three aspects are
considered relative to one another and not in isolation.
Two other observations may be made which relate to both the mass transport and passive diffusion tests.
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results after 4 weeks standing in water
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Moisture Content
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Weight Loss
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93%

84%
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76%

91%

50%
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65%

49%
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1.0

0

0.5%

22.0%

........·.·......
DDDDDDDD~ .......:..:...
2.3%

2.6%
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+2.1%
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+3.1%
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painted - results after 8 weeks standing in water
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0%
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0%
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pre weued 40% moisture content - results after 12 weeks

31%

32%

31%
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29%

13%
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0

D [j ~ ~;=.~U; ~~·/·~ t.{=J: B EJ B B
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Fig. 3.
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P2 B -

painted - results after 4 weeks standing in water
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painted - results after 8 weeks standing in water
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Fig. 4 The distribution of Moisture, Boric Acid + decay in pieces from European. Redwood length 2.
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P3B -

painted - results after 4 weeks standing in water
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painted - results after 4 weeks standing in water
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painted - results after 4 weeks standing in water
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SJ B -

painted - results after 4 weeks standing in water
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It was noted tha t when the s pray reagent was used on slices take n immediately adjacent to the rod there was often an area ,
approximating to the shape of the rod . that gave a negative reaction . There was no apparent reason why this area should not be
penetra ted by boro n, in fact , crystals could be clearly seen in some instances within the negative reactio n area. Fig. 9 shows a slice
where this phenomenon was observed. AAS analysis of a sample taken from completely within the negative area of the slice
shown in Fig. 9 was found to contain very high amounts of boron (equivalent to 110 kg boric acidlm3). Where slices adjacent to
t he plug showed a boron distribution similar to that shown in Fig. 9, it was assumed that boro n was prese nt in the central region
a nd such regions are shown as positive in Figs 3 to 8. The unreliability of curcumin for the detection of boron has been reported by
Edlund (1982) in wood that had been attacked by fungi.
In the main, however, the spray reage nt provide d a usefu l gu ide to the distribut ion of boron and the AAS analyses indicated the
quantity of boron fo und wi thin the slice. In some instances where a wea k po itive reactio n was obtained with the spray reagent,
AAS analysis failed to detect boron but o therwise there were no obvious discrepancies. In general terms, there was agreement
between the loss of weight recorded for the rods in Table 2 and the quantities of boron detected within the pieces by AAS
analysis.
A second observation is that in Table 2 it can be seen that small weight gai ns were recorded for some fused boron rods. It was
thought that the increase in weight was due to a s mall uptake of water by the rods and it was noted that on the surface of these
otherwise glassy rods, there was a white powder suggesting that some change had occurred.

Fig. 9: Slict! taken from immediately adjacent to rod and sprayed wllh circumin reagent.

Conclusions
T he amount of boric acid required to prevent fungal decay is generally considered to be 1.5 kg!m 3 (Bechgaard et al. 1980).
These concentrations were achieved in slices having a mo isture content of 30% or more. Where sufficient boro n to prevent decay
was present in slices showing moisture contents below 30% the treated area was confined to localised wetter areas within the ~li ce
thus there is no evidence to show that boron diffusion will take place below the fibre saturation point of redwood or whitewood.
In practice it has bee n shown that exte rnal window joinery can often attain moisture contents of 30% and greater (Tack 1968).
In redwood joinery at 30% moisture conten t and above, sufficient boron to preve nt decay can be expected to travel 150 to 250 mm
in 8 weeks whe n a dynamic flow of water is present. When the mo isture is static diffusion is slower and protection against decay is
achieved up to 150 mm fro m the inserted rod at a moisture content of 75% after 12 weeks.
The ability to take up water was variable in spruce, but where moisture conte nts remain below 25% decay is not likely to be
initiated thus protectio n would not be needed. T he diffusion of boron in wet spruce followed the wate r gradient and those areas of
the cross section , resistant to wate r were not protected against decay.
The authors \1/0uld like to thank the following people for advice and suggestions coocemmg the work . Miss J. M. Taylor (Fosroc), Mr. A. Oliver ( Bucks
College of Further Education) and Dr. D. Dickinson (Imperial College).
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STUDIES ON POLYURETHANE DETERIORATING FUNGI
Part 3. PHYSICO-MECHANICAL AND WEIGHT CHANGES DURING FUNGAL DElERIORATION
R. A. PATHIRANA 1 and K. J. SEAL2
Abstract: Tensile strength, weight losses, and percent ultimate elongation changes were used to monitor the
effects of the growth of 4 fungi on polyester and polyether polyurethane elastomers. A comparison was made
between the use of a basal medium and a complete medium for growth of the fungi in the presence of the
polyurethane samples over 28 days. In addition the effects of including competitive substrates in the medium
were monitored using urea, a polyester (based upon ethylene glycol, butan-1, 4-diol and adipic acid), and
gelatin. The· polyester polyurethanes were significantly more susceptible than the polyether polyurethanes. The
complete medium delayed the utilisation of the susceptible polyurethanes but after 28 days the recorded
changes were similar for both media. The presence of competitive substrates in general decreased the changes
in the properties measured with the exception of gelatin which enhanced the activities of Penicillium cirrinum
and AsjJergillus [umigatus on the polyester polyurethanes.

Introduction
The effects of the growth of fungi on polyurethanes can be measured in terms of a number of different properties. The
importance of any one of these properties depends on the application being considered for the product. As the polyurethanes
tested in this study are commercial elastomers, weight, tensile strength and percent ultimate elongation changes are general
measures of the extent of the degradation. It is also possible to relate these changes to structural alterations in the polymers as a
result of, for example, ester cleavage which results in a reduction in elasticity. The polyester or soft segment of the polymer
determines the elasticity properties whilst the isocyanate and extender portion constitute the hard segment. Structural
deterioration of the hard segment tends to manifest itself in tensile strength changes (see Thorn 1982 for a review of polyurethane
morphology).
Many workers have used mechanical methods to estimate microbial deterioration of polyurethanes (Kaplan eta/. 1968, Hedrick
& Crum 1968, Filip 1978, Martens & Domsch 1981). In this study, percent weight losses, tensile strength and percent ultimate
elongation changes were used to estimate the effects of growth of the test fungi ( Gliocladium roseum, Chaetomium globosum,
Penicillium citrinum and Aspergillus fumigatus,) on two polyester polyurethanes and a polyether polyurethane elastomer in the
presence of either a balanced nutrient agar medium (MEA) or a basal medium (PLA). In addition, an investigation was
conducted to determine the effects of competitive substrates for proteases, esterases and ureases on the mechanical deterioration
of a susceptible polyester polyurethane.

Materials and Methods
A minimal medium (PLA) (0.5% mycological peptone + 0.3% lab lemco powder + 1.5% agar) and a balanced nutrient
medium (MEA) (3.0% malt extract + 0.5% mycological peptone + 1.5% agar) were used. To investigate the effects of
competitive substrates the following were added to PLA:· 0.4% gelatin to make gelatin agar (GA); 0.5% polyester (ethylene
glycoUbutan-1, 4-diol (1:1) adipate) to make polyester agar (PEA); l.S% malt extract to make malt extract agar (MEA); and
0.5% urea to make urea agar (UA). The polyurethane samples were prepared in the following manner. Commercially prepared
thin sheets (30cm x 30cm X O.OScm) of a yellow soft polyester polyurethane elastomer (Shore ASS), a white hard polyester
polyurethane elastomer (Shore A90) and a yellow hard polyether polyurethane elastomer (Shore A90) were obtained for use.
The test pieces were cut with a dumbell shaped die (length= S.Ocm, breadth= 0.35cm, gauge length = 3.0cm), uniquely marked
with permanent ink, and dried over silica gel in a vacuum desiccator (pressure 35cm Hg) for 24 hours to a constant weight
(accurate to 0.1mg). The samples were then sterilised as follows:- the pieces were washed thoroughly in a dilute liquid soap
solution (lml soap in llitre solution), rinsed in several changes of water and dried between two sheets of clean blotting paper. The
dried pieces were placed on racks in a tank containing formalin vapour for 3 hours, removed aseptically into bottles containing
sterile distilled water and then soaked overnight to remove any diffused formalin. This was followed by washing in 6 changes of
sterile distilled water.
The samples were drained and placed in sets of two on the surfaces of poured and set agar plates (25m! medium per plate). The
plates were inoculated with 0.5ml spore suspensions of either Gliocladium roseum, Chaetomium globosum, Penicillium citrinum
or Aspergillus fumigatus and incubated at 30 ± 1°C after sealing them in polythene bags to avoid desiccation. After 10 days (effect
of competitive substrates) or 1, 2, 3 and 4 weeks (comparison of MEA and PLA) the test pieces were very carefully removed,
washed gently in water and soaked overnight to remove any soluble fractions, and finally air-dried for 2 days. Before taking the
final weights samples were dried over silica gel in a vacuum desiccator to a constant weight. For the determination of tensile
strengths and percent ultimate elongations, the samples were then conditioned at 60 ± 3% relative humidity at 20 ± l°C in a
humidity and temperature controlled room for 2 weeks and tensile tests were carried out on an Instron Tensile Tester (model
TMSM) using a crosshead speed of 10cm per minute. The relevant data was displayed on a chart recorder. The chart speed was
10cm per minute.
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Percent weight loss, tensile strength and percent ultimate elongation were calculated using the following equations:-

% weight loss

(initial wt. (g) -

final wt. (g) )

x100%

initial wt. of the samples (g)

tensile strength

force at break
thickness x width

% ultimate elongation

chart length x crosshead speed

X

100%

chart speed x gauge length

Each experiment was done with 6 replicates. Controls were set up without inoculation.

Results

a.

Comparison of MEA and PLA
Figures 1·3 have been constructed to show the effects of media on weight loss and mechanical changes. The results for the white
hard polyester polyurethane shown in the graphs are representative of the effect obtained for the polyester polyurethanes. Each
point on the graphs represents the mean of six replicates.
It can be seen from Fig. 1 that the polyester polyurethanes gave varying final weight losses with different fungi whereas these
losses were insignificant on the polyether polyurethane with Chaetomium globosum producing a slight weight increase on MEA.
The initial weight loss rates between 7 and 14 days incubation on PLA were significantly higher than on MEA with all fungi, but,
the final weight losses (after 28 days incubation) indicated that this gap in the rates had narrowed considerably for Gliocladium
roseum and Aspergillus fumigatus; Chaetomium globosum showed weight losses on MEA which were greater than on PLA. Only
with Penicillium citrinum did the gap between PLA and MEA remain almost unaltered.
Penicillium citrinum showed extremely high weight losses (in the region of 60-70%) with the polyester polyurethanes. The other
fungi gave lower maximum weight losses with polyester polyurethane in the decreasing order Aspergillus fumigatus Gliocladium
roseum Chaetomium globosum. In all cases the higher weight losses were indicated by shrinking and even complete embrittlement
of the elastomer. The degree of fungal growth on different media was also noted. On MEA plates a dense growth was observed on
the medium as well as on the material, but on PLA plates there was a sparse growth on the. medium and a relatively dense growth
on the material. Such a phenomenon has been observed in standard tests by one of us (KJS) when mineral salts media are used in
conjunction with a polyurethane as the sole organic carbon source.
The polyester polyurethanes gave varying degrees of tensile strength losses over the 4 week period with different fungi, (Fig. 2)
whereas with polyether polyurethane, this variation was insignificant. The effects of PLA and MEA media on the changes of
tensile strengths with incubation time supported the observations made with changes in weight losses on the same media.
Penicillium citn"num, kpergillus fumi'gatus and Gliocladium roseum exhibited almost the same magnitudes of tensile strength
losses with the polyester polyurethane samples. These were much higher than the tensile strength losses exhibited by Chaetomium
globosum.
The polyester type polyurethanes exhibited varying degrees of percent ultimate elongation changes (Fig. 3) with different fungi,
whereas for the polyether polyurethane the variations remained insignificant. The percent ultimate elongations of polyester
polyurethanes decreased steadily but not as rapidly as tensile strengths with time of incubation. The effects of PLA and MEA
media on percent ultimate elongations with time of incubation were very similar to those observed with tensile strength losses.
Although Penicillium citrinum, Aspergillus fumigatus and Gliocladium roseum showed slightly varying percent ultimate
elongation results, they could be broadly grouped together. Chaetomium globosum however gave significantly lower changes in
percent ultimate elongations.
A less conclusive result was obtained in a comparison of the mechanical properties between the hard and soft polyester
polyurethanes. It was not possible to demonstrate a preference for either one of the polyester polyurethanes. For example
Aspergillus fumigatus produced greater weight losses in the hard polyurethane than the soft, whilst in the tensile strength and
percent ultimate elongation measurements the differences were very much less clearly defined. Chaetomium globosum when
grown on PLA resulted in a greater reduction in tensile strength of the soft polyester polyurethane than the hard type. Penicillium
citrinum produced very similar weight losses, tensile strength losses and percent ultimate elongations for both types of polyester
polyurethanes. The percent ultimate elongation results for Glioc/adium roseum were not significantly different whereas weight
losses in the hard polyester polyurethane were greater than the soft polyurethane and tensile strength losses were greater in the
soft polyurethane than the hard polyester polyurethane. These results may suggest that there is some attack at sites other than the
polyester moiety. A 70% weight loss brought about by Penicillium cilrinum on the polyester polyurethane would suggest this.
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Table 1. Percent weigqt losses of white hard polyester polyurethane when incubated with test fungi on different media

% Weight loss

Medium/pH

PLA (5.7)
PEA (5.6)
UA (5.7)
GA (5.4)
MEA (5.4)
PEA

= polyester

G roseum

C globosum

P citrinum

A fumigatus

22.61±1.65
11.07±1.30
25.74±2.96
23.99±2.05
4.46±0.30

7.09±0.26
4.60±1.42
5.10±0.34
6.98±0.59
6.28±0.28

46.46±6.17
19.38±1.72
1.85±0.24
60.27±0.91
23.94±1.34

25.56±2.20
17.50±1.89
13.11±2.08
33.83±2.07
13.50±2.28

agar; UA = urea agar; GA = gelatin agar.

b. The effects of competing substrates
Tables 1, 2 and 3 contain the results obtained from weight losses, tensile strengths and percent ultimate elongations respectively
of polyester polyurethane samples incubated with the test fungi on different media for 10 days. As gelatin, polyester, urea and
malt extract supplements were added to the basal medium (PLA), the weight losses, tensile strengths and percent ultimate
elongations on these media were compared with the results on PLA (Tables 4, 5 & 6).
All fungi showed reductions in relative weight losses (Table 4) on polyester medium. On urea medium, Gliocladium roseum
showed an increase and the remainder showed decreases in relative weight losses. A significant decrease in relative weight losses
on urea was observed with Penicillium citn'um. With the addition of gelatin to the medium all fungi except Chaetomium globosum
showed increases in relative weight losses. On :MEA all fungi showed decreases in relative weight losses. In a similar manner the
tensile strengths and percent ultimate elongations on these media were compared with results on PLA (Tables 5 & 6).
A significant increase was observed with both relative tensile strengths and relative percent ultimate elongations of all four test
fungi on MEA and PEA. On urea medium Glioc/adium roseum showed a decrease in relative tensile strength and relative percent
ultimate elongations, whilst the remainder showed an increase in both relative measurements. On gelatin agar, Penicillium
citrinum and Aspergillus fumigatus showed a decrease in both relative measurements whilst Gliocladium roseum and Chaetomium
globosum produced relative increases.
The relatively low rates of degradation on MEA with respect to PLA showed that the sugars in :MEA may have caused
catabolite repression of the polyurethane degrading enzyme system, suggesting that they are inducible enzymes (Stadtman 1970).
The relative increase in degradation rates of the test fungi when gelatin was used in the medium indicated that gelatin stimulated
the production of polyurethane degrading enzymes. The results observed when polyester was used in the medium cannot be
explained as catabolite repression, and may thus be due to competitive inhibition of the polyurethane degrading enzymes by the
polyester present in the medium. This would indicate that polyurethane degrading enzymes can also hydrolyse the polye!'ters and
thus esterases could possibly be potential polyurethane-degrading enzymes or a component of a polyurethane-degrading enzyme
system.

Discussion
Weight tOsses in a water insoluble polymer in a microbial environment are generally caused by extra-cellular enzymes which
split the polymer chains into smaller, water-soluble units to be utilised by the micro-organism or which will be leached off to the
surrounding environment. If this splitting of polymer chains is random, then the breakdown products will tend to be smaller units
which are more likely to be soluble in water, and subsequently transported across the cell membrane. If the splitting occurs from
one end of the chain then only a part of the breakdown products will be small enough to be soluble in water, or metabolised
directly by the cells. These mechanisms suggest that an enzyme system with random attack will contribute more towards weight
losses of a polymer than a similar enzyme system with end group attack in the short term.
Using this hypothesis, the weight losses caused by different fungi can be explained a§ follows: Penicillium citrinum showed
extremely high weight losses (70%) with the polyester polyurethane. Therefore it should possess an extremely effective enzyme
system capable of breaking the polyester polyurethane into small, water-soluble units, similar to the enzyme system with random
splitting described above. The remainder which showed comparatively low weight losses may possess a similar enzyme system but
with a reduced activity or they may have an entirely different system of end group splitting which does not contribute to weight
losses as much as the random splitting system.
The tensile strength losses and percent ultimate elongation changes exhibited by different test fungi can be explained. In a
similar manner tensile strength losses depend on the number of points at which the molecular chains are split in a unit
cross-sectional area and not the amount of soluble units produced by the splittin$ of, for example, one molecular chain. Tensile
strength tends to be related more to the hard segment and its intermolecular bonding along with dispersed filler particles, whilst
elongation relates to the length and tertiary structure of the soft segment. It is not possible from these results to correlate the
changes in the mechanical properties with the mode of enzymatic attack. The suggested 'random splitting enzymes' in Penicillium
citrinum and 'end group splitting enzymes' in Aspergillus fumigatus and Gliocladium roseum which resulted in differing weight
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Table 2. Tensile strengths of white bar!! polyester polyurethane when incubated with test fungi on different media
Tensile strengths glmm2

Medium

PLA
PEA

UA
GA
MEA
PEA = polyester agar; UA
Table 3.

G roseum

C globosum

P citrinum

A fumigalus

285±205
674±142
171±44
327±58
1110±122

3815±255
4320±364
5650±2%
4304±208
5064±383

114±21
1344±152
4295±320
0±0
1016±56

149±70
927±265
565±110
44±25
826±111

urea agar; GA = gelatin agar.

Percent ultimate elongations of white hard polyester polyurethane when incubated with test fungi on different media

Medium

Percent ulitmate elongations

PLA
PEA

UA
GA
MEA
PEA = polyester agar; UA
Table 4.

G roseum

C globosum

P citrinum

A fumigatus

160.9±111.0
282.2± 88.9
38.1± 16.0
176.4± 69.7
454.4± 43.6

965.2±12.9
1021.7±20.0
1109.1±20.1
1099.3±11.4
1110.5±19.8

206.0± 107.4
609.6± 52.4
1010.4± 14.4
0.0± 0.0
524.9± 42.6

80.4± 24.8
485.4±108.7
306.2± 45.2
17.6± 9.9
373.9± 34.4

= urea agar; GA

= gelatin agar.

Relative changes in percent weight losses on different media with respect to percent weight losses on PLA medium

Medium

PLA
PEA

UA
GA
MEA

Relative changes in percent weight losses
G roseum

C globosum

P cilrinum

A fumigatus

0.00
-11.54
+ 3.13
+ 1.38
-18.15

0.00
-2.49
-1.99
-0.11
-0.81

0.00
-27.08
-44.61
+13.81
-22.52

0.00
- 8.06
-12.45
+ 8.27
-12.0~

( +) denotes an increase and (-) denotes a decrease in relative percent weight losses.
Table S.

Relative variation of tensile strengths on different media with respect to tensile strenghts on PLA media
Relative variation of tensile strength (glmm2 )

Medium

PLA
PEA

UA
GA
MEA

G roseum

C globosum

0
+389
-114
+ 42
+825

0
+ 505
+1835
+ 489
+1249

'

'

P cilrinum

A fumigatus

0
+1230
+4181
114
+902

0
+778
+416
-105
+677

( +) denotes an increase and (-) denotes a decrease in relative tensile strengths.
Table 6. Relative variation of percent ultimate elongations on different media with respect to percent ultimate elongations on PLA media
Relative variatioR

Medium

PLA
PEA

UA
GA

MEA

~n

percent ultimate elongation

G roseum

C globosum

P citrinum

A fumigatus

0.0
+121.3
-122.8
+ 15.5
+293.5

0.0
+ 56.5
+144.0
+134.1
+145.3

0.0
+403.6
+804.4
-206.0
+318.9

0.0
+405.0
+225.8
- 62.8
+293.5

(+) denotes an increase and (-) denotes a decrease in relative percent ultimate elongations
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losses, did not show significant variation in tensile strength losses and percentage ultimate elongation changes during degradation.
The level of enzyme activity is probably of greater importance in the loss in tensile strength and percentage ultimate elong_ation
than the type of enzyme produced. The non-specific nature of the esterases and proteases may enable them to catalyse hydrolysis
at a number of different susceptible sites in both the hard and soft segments of the molecule. Chaetomium globosum unlike the
other fungi only indicated that it produced relatively low concentrations of polyurethane degrading enzymes reflected in lower
losses in mechanical properties. As a comparison it produced weight losses which did not differ very much from Gliocladium
roseum whereas the latter gave rise to significantly greater losses in tensile strength and percentage ultimate elongation.
The effects of polyurethane degrading enzymes are reflected by the changes in mechanical properties and weights of the
polymer. To explain these effects, percentage ultimate elongations and weight losses have been calculated at SO% tensile strength
losses for ease of comparison and they are presented in Table 7.

Table 7.

Percentage ultimate elongations, percent weight losses and time taken for test fungi to attain 50% tensile strength loss of white 4ard
polyester polyurethane on MEA and PLA media
Agar
Medium

Time taken

(weeks)

%Ultimate
Elongation

%Weight
Loss

G roseum

MEA
PLA

0.84
0.54

750
670

2.1
8.9

C globosum

MEA
PLA

2.94
2.22

855
825

11.7
7.8

P cilrinum

MEA
PLA

0.80
0.52

805
700

12.0
19.8

A fumigatus

MEA
PLA

0.94
0.54

815
680

4.0
7.8

Fungus

The time taken to attain SO% tensile strength loss shows that G/ioc/adium roseum, Penicillium citrinum and Aspergillus
fumigatus achieved this at early stages in their growth on the substrate when grown under minimal nutrient conditions. The
limited nutrient content induced the fungi to produce polyurethane degrading enzymes with little or no lag period. On MEA
medium there was catabolite repression due to the presence of sugars and the production of 'induced' polyurethane degrading
enzymes were delayed. At the same time there was heavy production of fungal biomass due to the rich medium. Once the sugars
were utilised, the effects of catabolite repression disappeared and the fungi switched to producing large quantities of polyurethane
degrading enzymes with respect to the relatively low amounts of enzymes produced by the relatively low biomass on PLA
medium. This explanation is supported by the similar changes in the properties of the samples after 4 weeks growth on PLA and
MEA.
The ultimate elongations on PLA medium at 50% tensile strength loss were considerably less than on MEA medium. The same
arguments can be used to explain the variations in percent weight losses on PLA and MEA media, in that lower molecular weight
fractions were produced on PLA medium than on MEA medium. The total time taken to achieve 50% tensile strength loss on
MEA medium is greater than on PLA medium because of the lag period which may be due to catabolite repression, when no
polyurethane degrading enzymes were produced.
Chaetomium globosum, on the other hand, took a longer time to achieve 50% tensile strength loss. By this time the initial
advantage on PLA medium was lost and even overtaken probably by the relatively high enzyme activity on MEA medium after
catabolite repression was removed. This is the reason why percent ultimate elongations and percent weight losses at 50% tensile
strength loss are similar or even greater on MEA for this fungus.
The present study indicates the potential complexity of the biodeterioration process of polyurethanes, mainly the polyester
type. For this reason it is impossible to obtain a complete idea of the degradation process using a single test method. It is shown in
this study that use of test methods such as weight losses or mechanical properties as the test method to determine the effects of
biodeterioration produce results which are directly related to biodegradation of the polymer. This is unlike visual assessments of
growth which may not necessarily correlate with degradation (Kaplan eta/. 1968). Therefore, it is necessary to compare the results
of several test methods which cover different parameters.
The polyester type polyurethanes used in this work were significntly more susceptible to fungi than the polyether type
polyurethane. However, it would be wrong to suggest that the polyether polyurethanes are completely resistant. Darby and
Kaplan (1968) demonstrated that five of their polyether polyurethanes allowed moderate growth of fungi. In this case the
diisocyanate source had an effect on susceptibility. Filip observed hypha! penetration of a polyether resilient foam after 70 days in
the presence of Aspergillus niger (Filip 1978). The most susceptible region of·polyester polyurethane is the polyester unit. Fungi
use inducible enzymes to hydrolyse this unit. It is postulated that the splitting of molecular chains takes place via two paths- end
group and random splitting. Gliocladium roseum, Aspergillus fumigatus, and Penicillium citrinum were effective in causing
breakdown of polyester polyurethanes, whilst the least effective of the test fungi was Chaetomium globosum.
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ABSTRACTS
BIODETERIORATION - GENERAL
1 H 1LL, E. C. Microbiological quality assurance. Laboratory Practice (1984) 33 (6) 67 [En]
The 3 day MQA symposium on microbiological quality
assurance in industry held at the University of Sussex, 1984, is
reviewed.

Legislation and Standardization
See also absts. 169, 191, /93, 202

Health, Hygiene and Pathogens

was found that grain with over 0.5% kernel infestation was unijt
for milling, and that wheat flour containing over lO mg uric
acid/100 g (from insect contamination) was unacceptable to
consumers. Storage mites, which required a high relative
humidity in the atmosphere and a high moisture content in their
food, consisted largely of the flour and grain mite [Acarus siro]
and Tyroglyphus putrescentiae [Tyrophagus putrescentiaeJ, of
which the 2nd species was found in foods with a relatively high
protein and fat content such as wheat, oats, barley and flour.
The effect of temperature and humidity (including moisture
content of stored food) on the deterioration of this food is discussed in relation to its effect on insect pest survival and development, and it is pointed out that respiratory exchanges of both
grains and insects in airtight bins result in an oxygen depletion
fatal to the pests.

See also absts. 82, 135, 137-/39, 148-149, 2/9, 225, 228

Techniques

•

Analysis and Sampling
See also abst. 223

FOODSTUFFS - GENERAL
Spoilage and Infestation
See also absts. 74, 150, 240

2 Appropriate use of pesticides for the control of stored product pests in developing countries. A summary report of discussions and recommendations at the GASGA seminar held,
February 17-21 1981, at the Tropical Products Institute (now
TDRI) Storage Department, Slough, England. Tropical Stored
Products Information (1984) No. 47, 4-9 [En]
This is a summary of the discussions and recommendations
at a seminar on the appropriate use of pesticides for the control
of stored-product pests in developing countries, held in Slough,
England, in February 1981. The principal topics discussed
included the use of pesticides at farm and village level; the use of
pesticides in conventional bag storage warehouses in the tropics;
the use of insecticides on exported grains and pulses; the use of
fumigants in large-scale and small-scale stores; the availability
of suitable pesticides in developing countries; the significance
and practical implications of resistance in stored-product
insects; and the suitability of alternative methods of insect control. The conclusions of the meeting were sUmmarised as follows: there was a present and continuing need for the use of
pesticides in the conservation of grain and some other agricultural products; pesticides should only be used against storage
pests when they were needed to complement good storage practice; and insufficient consideration is given to the economics and
technological limitations of using pesticides in relation to the
pest complex, type of structure, climate and the total postharvest system.
Storage
See also absts. 66, 75-76, 99-100, 132, 156-157, 237, 400

3 RAJU, P. The staggering storage losses - causes and
extent. Pesticides (1984) 18 (I) 35-37 [En, 22 ref.] Pesticides
Testing Laboratory, Kovilpatti-627 701, Tirunelveli, Tamil
Nadu, India.
This review of the biotic and abiotic factors that cause
considerable losses of stored foodstuffs in India (about 20% as
compared with 5% in Europe) includes sections on insects and
mites, with special reference to grain damage. The insects most
injurious to stored grain in the Punjab were the Coleoptera
Rhyzopertha dominica (the commonest species), Sitophilus
oryzae, Tribolium castaneum and Trogoderma granarium, but
Sitotroga cerealella, Laemoph/oeus minutus [Cryptolestes
pusil/us] and Liposce/is sp. were also observed occasionally. It

See also absts. 15, 58, 89, 133, 140, 145, 153, 158-159, 238,
405

4 OITAVIANt, F. [New test for rapid identification of pathogenic staphylococci isolated from foods.] Esperienze su un nuovo
test per l'identificazione rapida degli stafilococchi patogeni isolati da alimcnti. Tecnologie Alimentari (1983) 6 (9) 22-28 [It,
en, 23 ref.] CONSAL Soc. di Assistenza & Consulenza per Ia
Microbial. c l'lgicnc nelle Produzioni Alimentari, Via Ca Orecchiona, 36016 Thiene (Vicenza), Italy.
Current methods for detection of pathogenic Staphylococcus aureus sirains in foods are discussed, with reference to the
tube coagulase test and thermonuclease test. The new Staphylozyme test kit (Pool Bioanalysis International, Milan, Italy) for
detection of pathogenic staphylococci on the basis of the
thermonucleasc reaction was tested in field trials on 83
staphylococcal isolates (both coagulase-positive and -negative)
including 21 from cheese and 13 mastitis isolates. The method
reliably identified thermonuclease-positive staphylococci;
results generally agreed welL with the coagulase test. The
method gives confirmation within 4-6 h of primary isolation.
5 DEVENISH, J. A.; CIEBIN, B. W.; BRODSKY, M. H. Automated counting of bacterial colonies on spread agar plates and
non-gridded membrane filters. Journal of Food Protection
(1984) 47 (4) 284-287 [En, 15 ref.] Ontario Min. of Health,
Lab. Services Branch, Box 9000, Terminal A, Toronto, Ontario
MSW IRS, Canada.
The Biotran li automated colony counter was compared
with manual methods for bacterial colony counting on 14 food,
112 raw milk and 124 water samples. Using spread agar plates,
only 24 and 31.6% of Biotran II counts, resp., were within 10
and 20% of corresponding manual counts. Using a non-gridded
membrane filter method (including a yellow acetate filter to
mask background growth), only 20.7 and 34.5% of Biotran II
counts, in the water (river and effluent) samples came within 10
and 20% of manual counts. The Biotran II was considered inaccurate, and suggestions for improvements in the method are
offered.
6 PETERKIN, P. 1.; SHARPE, A. N. Rapid enumeration of
Staphylococcus aureus in foods by direct demonstration of enterotoxigenic colonies on membrane filters by enzyme immunoassay, Applied and Environmental Microbiology (1984) 47 (5)
1047-1053 [En, 22 ref.] Bureau of Microbial Hazards, Health
& Welfare Canada, Tunney's Pasture, Ottawa, Ontario KIA
OL2, Canada.
Based on enzyme-linked immunosorbent assay, a convenient method has been devised for the direct demonstration of
enterotoxin B production by Staphylococcus aureus colonies
grown for 24 h on membrane filters. The problem of falsepositive reactions due to binding of immunoglobulin G to protein A is turned to advantage by conjugating horseradish peroxidase directly to protein A, which then mediates the labelling of
the antitoxin. The test requires 3 h to complete and yields a
purple stain at the site of enterotoxin B-producing colonies, thus
allowing direct enumeration of confirmed S. aureus in foods

52
within 27 h. The method should be applicable to other enter-

otoxins of S. aureus.
7
ROBISON, B. J.
Evaluation of a fluorogenic assay for
detection of Escherichia coli in foods. Applied and Environmental Microbiology (1984) 48 (2) 285-288 [En, 15 ref.] Ross
Lab., Columbus, Ohio 43216, USA.
A ftuorogenic assay procedure was used to detect and confirm the presence of Escherichia coli in food ingredients (soya
protein, artificial flavourings, caseinatcs, whey protein concen-

trates, eggs, rice flour, fructose, dietary fibres, lactic acid, maize
syrup, starches, sodium saccharin and gelatin) and in infant

formulas, dietetic foods, frozen desserts, cereals and dried
soups. Samples were rehydrated in sterile nutrient broth or
buffer, and tested conventionally for gas formation in brilliant
green bile broth. Tubes showing gas formation were streaked on
eosin methylene blue agar, and E. coli colonies confirmed by
biochemical tests. For ftuorogenic assay, samples were incubated in Iaury! sulphate broth containing 4-methylumbelliferyi~-D-glucuronide at I 00 pgfml and a Durham fermentation vial.
The presence of gas or fluorescence after 24 h at 37°C was
recorded. Of 270 food samples analysed, 45% contained
coli forms (indicated by gas formation). There was 94.8% agreement between the 2 methods. All samples containing E. coli by
the conventional procedure were also positive in the fiuorogenic
assay and there were no false-negatives. The conventional
method for detecting E. coli requires S-7 days, whereas the
proposed fluorogenic assay requires only 48 hand it can detect
E. coli in the presence of other coliforms such as Enterobacter
sakazakii. The studies also led to the discovery of E. hermannii
(in maize syrup, caseinate and whey protein) and E. vulneris (in
maize syrup); both these organisms were negative in the
ftuorogenic assay.
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ROTHENBERG, P. J.; STERN, N. J.; WESTHOFF, D. C.
Selected enrichment broths for recovery of Campylobacter jejuni
from foods. Applied and Environmental Microbiology (1984)
48 (I) 78-80 [En, II ref.] Meat Sci. Res. Lab., Anim. Sci. Inst.,
ARS, Beltsville, Maryland 20705, USA.
Enrichment broths described by Doyle and Roman (DR),
Park and Stankiewicz (PS) and DR broth modified by adding
filter-sterilized FBP (0.2% ferrous sulphate, 0.025% sodium
metabisulphite, 0.05% sodium pyruvate), 0.1% sodium Iaury!
sulphate and 0.075% agar were compared for isolating C. jejuni
from chicken carcasses. Isolation rates were direct plating, 40%;
DR broth, 45% at 7 hand 61% at 16 h; PS broth, 53% at 7 hand
60% at 16 h; modified broth, 48% at 7 hand 50% at 16 h. In
addition to having the highest isolation rate, DR broth showed
greatest selectivity. The inoculation method of indigenous bacteria provided a controlled means for comparing isolation
procedures.
12 LACHICA, R. V. Egg yolk-free Baird-Parker medium for
the accelerated enumeration of foodborne Staphylococcus
aureus. Applied and Environmental Microbiology (1984) 48
(4) 870-871 [En, 18 ref., 3 tab.] Unified Food Control Lab.,
Inst. of Nutrition of Central America and Panama, Guatemala
City, Guatemala.
A simplified procedure is described involving the replace·
ment of egg yolk in the Baird-Parker medium with Tween 80
and MgCII. These compounds, along with pyruvate, allow the
recovery o stressed cells of S. aureus on a medium which contains potassium tellurite, LiCI, and glycine as selective agents.
Black colonies are identified as S. aureus by the simplified
thermonuclcase test.

Preservation
8 FARBER, J. M.; SHARPE, A. N. Improved bacterial recovery by membrane filters in the presence of food debris. Applied
and Environmental Microbiology (1984) 48 (2) 441-443 [En,
15 ref.] Bureau of Hazards, Food Directorate, Tunney's Pasture, Ottawa, Ontario KIA OL2, Canada.
Samples of canned foods (carrots, green beans, peaches,
pears, tuna and turkey flakes) and pasteurized low-fat Cottage
cheese (autoclaved before testing) were suspended in 0.1% peptone water at 0.1, 0.01 or 0.001 gjml. The suspensions were
inoculated with Escherichia coli and filtered through Oxoid
Nuftow membrane filters. Since E. coli swarmed on the top
surface of the filters (as packed) but not on the underside, the
food suspensions were filtered onto the bottom side of the filters.
In the absence of food debris, m-FC agar counts of E. coli on the
membrane filters were lower than corresponding surface plate
counts. Recovery of E. coli improved with increasing thickness
of food debris on the filter, and mats thicker than 0.5 pm protected the organism completely.

See also abst. /09
13 SALMOND, C. V.; KROLL, R. G.; BOOTH, I. R. The effect
of food preservatives on pH homeostasis in Escherichia coli.
Journal of General Microbiology (1984) 130 (II) 2845-2850
[En, 12 ref., 5 fig.] Dep. Microbiol., Marischal Coli., Aberdeen
Univ., Aberdeen AB9 lAS, UK.
The effects of cinnamic, propionic, benzoic and sorbic acids
on the growth and intracellular pH of E. coli were investigated.
The data suggest that the potency of weak acids as food preservatives is related to their capacity specifically to reduce the intracellular pH. The data also suggest that although both the
undissociated and dissociated forms of the acid cause the intracellular pH to fall, growth inhibition is due predominantly to the
undissociated acid.

Bacterial toxins
9 COLLINS, C. H.; LYNE, P. M. Miscellaneous foods. In
Microbiological methods. London, UK; Butterworth & Co.
(1984) Ed. 5, 223-229 [En, 5 ref.] Public Health Lab. Service,
Dulwich, London, UK.
Techniques are described for the microbiological sampling
of a range of foods including fruit and vegetables, sugar and
confectionery and flour and bakery products. Excepted microbial contents are given.
10
VASSILIADIS, P.; KALAPOTHAKI, V.; MAVROMMATI, C.;
TRICHOPOULOS, D. A comparison of the original Rappaport
medium (R medium) and the Rappaport-VassiUadis medium (RV
medium) in the isolation of salmonellae from meat products.
Journal of Hygiene (1984) 93 (I) 5!-58 [En, 33 ref.] The
Hellenic Pasteur Inst.t Athens liS 21, Greece.
The original Rappaport medium and five modifications
were compared for recovery of salmonella from meat products
(398 samples), animal feed (7), and sewage (4). Salmonella was
isolated from 111 of the 409 samples with at least one enrichment medium. RV medium (10 ml) inoculated with buffered
peptone water pre-enrichment medium (0.1 ml) and incubated
at 43°C was the most efficient. With this procedure 124 strains
representing 27 serotypes were isolated from 106 of the Ill
positive samples.

See also absts. 6, 135, 139
14 KHALID, A. S.; HARRIGAN, W. F. A study of the effects
of bacterial competitors, sodium chloride and medium on growth
of a toxin-producing Staphylococcus aureus strain. Lebensmittei-Wissenschaft und -Techno/ogie (1984) 17 (3) 137-141 [En,
21 ref.] Dep. of Food Sci., Univ. of Reading, Reading RG6
2AP, UK.
In a multifactorial experiment, Staphylococcus aureus
l96E was grown in UHT milk or nutrient broth containing
NaCI (6.4 or 8% final concn.) and an inoculum of Escherichia
coli, Micrococcus luteus, Corynebacterium bovis, Streptococcus /actis or Lactobacillus plant arum. With the exception of E.
coli, the competing bacteria retarded growth of S. aureus in
both milk and broth, M. /uteus and L. plantarum having the
greatest effect in milk and S. lactis and M. /uteus in broth.
Nearly all the factors investigated acted synergistically to
inhibit and for check growth of S. aureus, variance ratios for the
interactions NaCl X medium, bacteria X medium and bacteria
X NaCI being 47.7, 14.2 and 19.1, resp. No toxin production
was detected, even in controls containing no competing bacteria.
E. coli, S. /actis and L. p/antarum were able to tolerate NaCI
levels up to 6.5%.
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15 TSUJI, K.; MARTIN, P. A.; BUSSEY, D. M. Automation of
chromogenic substrate Limulus amebocyte lysate assay method
for endotoxin by robotic system. Applied and Environmental
Microbiology (1984) 48 (3) 550-555 lEn, 10 ref., 4 fig., 3 tab.]
Control Analytical Res. & Dev., Upjohn Co., Kalamazoo,
Mich. 49001, USA.
The L. amaebocyte lysate (LAL) assay method was automated by a Zymate robotic system. The method can be made
very sensitive, detecting as low as 0.003 endotoxin units per ml
with 30 min of incubation. Opt. conditions for the performance
of the chromogenic substrate LAL assay and stability of the
LAL reagent are discussed.

16 MIDDLEBROOK, J. L.; DORLAND, R. B. Bacterial toxins:
cellular mechanisms of action. Microbiological Reviews (1984)
48 (3) 199-221 [En, 231 ref.] Dep. Basic Toxic Res., U.S. Army
Medical Res. Inst. Infectious Dis., Ft. Detrick, Frederick, Md.
21701, USA.
The elucidation of the cellular mechanisms of action of the
bacterial protein toxins remains a complex problem, as evidenced by the wealth of current and often contradictory literature. Some general patterns have emerged, however, indicating
that these toxins may be conveniently classified as either merna
brane damaging or intracellular acting. The latter are the subject of this review.

21
TAKITANI, S.; ASABE, Y.
Thin-layer chromatographic
analysis of trichothecene mycotoxins. In Trichothecenes.
Chemical, biological and toxicological aspects [edited by Ueno,
Y.j. Tokyo, Japan; Kodansha Ltd. Amsterdam, Netherlands;
Elsevier (1983) 113-120 [En, 34 ref., 2 tab.] Fac. Pharm. Sci.,
Tokyo Univ. Sci., Tokyo 162, Japan.
Methods for clean-up and detection are reviewed and their
disadvantages arc discussed. In general, the detecting method
using 4-(p-nitrobenzyl)pyridine [RMVM 14, 1924] is recommended for TLC analysis of all types of trichothecenes although it
has a defect in colour stability. It is noted that further studies are
needed. The R1 values of some trichothecene mycotoxins are
tabulated.
22 NAOI, Y. Clean-up procedures and GLC analysis. In
Trichothecenes. Chemical, biological and toxicological aspects
[edited by Ueno, Y.j. Tokyo, Japan; Kodansha Ltd. Amsterdam, Netherlands; Elsevier (1983) 121-124 [En. 8 ref., I fig.]
Tokyo Metropolitan Res. Lab. Public Health, Tokyo 160,
Japan.
This discussion is based on a method for the simultaneous
analysis of trichothcccncs, butcnolide, zearalenone and
moniliformin [RMVM 17, 1190]. It is noted that the author and
his colleagues analysed 1238 commercialy sold food samples during 1978-80 and no trichothecene mycotoxins were detected.
However, domestically produced barley and wheat were contaminated with trichothecenes.

Fungal toxins (myeotoxins)

See also absts. 76. 84, 406
17 GORE, J.; ROUGEREAU, A.; PERSON, 0. Th!termination of
five triehothecenes as trimethylsilyl deriYatiYes by gas chromatography. Journal of Chromatography (1984) 291, 404-408
[En, 12 ref.] Dep. of Physiol. & Nutr., Fac. of Pharmacy, 2 Bis
Boulevard Tonnelle, 37000 Tours, France.
Gas chromatography with flame ionization detection was
used to separate and determine 5 trichothecenes (vcrrucarol,
diacetoxyscirpenol, T2atriol, HT2-toxin, T2-toxin) after derivatization with bis-trimethylsilylacetamidc. Details are included
of sample preparation, extraction procedure (from spiked milk)
and gas chromatography. The method proved to be reliable for
the detection of as little as 0.02 JLg trichotheconejinjection at
the highest detector sensitivity. Extraction assay on Sep-Pak C 18
with acetonitrile showed an overall recovery of approx. 54% for
each trichothecene. No important interference from fatty acids
was observed. Analysis time for a batch of 5 trichothecenes is
approx. 17 min. The method is simple and sensitive and permits
detection of about 0.1-1 p.p.m. of each trichothecene in food.
18 GELDERBLOM, W. C. A.; THIEL, P. G.; MERWE, K. J. VAN
DER; MARASAS, W. F. 0.; SPIES, H. S.C. A mutagen produced
by Fusarium moni/iforme. Toxicon (1983) 21 (4) 467-473 [En,
14 ref., 3 fig., 2 tab.] Natn. Res. Inst. Nutritional Dis.,
Tygerberg 7505, S. Africa.
A mutagenic compound produced by F. moniliforme [Gibberellafujikuroi} on maize is described. Spectroscopic data of
the compound are compared with those for fusarin C [RMVM
17, 1333], which it resembles.

19 CHAKRA!JARTI, A. G. Fluorometric assay for aflatoxins.
Bulletin of Environmental Contamination and Toxicology
(1984) 33 (5) 515-517 [En, 5 ref., I tab.] Dep. Natural Sci., S.
Carolina State Coli., Orangeburg, S. Carol. 29117, USA.
A technique is described involving use of a Turner Fluorometer for assay of aflatoxin 8 1 at 0 to I 00 p.p.b. in maize,
following thin layer chromatography.
20 JOFFE, A. Z. Fusarium as field, stored and soil fungi
under semiarid conditions in Israel. In Trichothecenes. Chemical. biological and toxicological aspects [edited by Ueno. Y./.
Tokyo, Japan; Kodansha Ltd. Amsterdam, Netherlands;
Elsevier (1983) 95-111 [En, 58 ref., 5 fig., 3 tab.] Dcp. Bot.,
Hebrew Univ., Jerusalem, Israel.
Studies by the author and his co-workers on the occurrence
and toxicity of F. spp. in Israel are reviewed. The various soils
and field and storage host crops and fruits examined and the F.
spp. isolated from them during 1960-80 are tabulated. A strong
correlation was found between the toxicity of the F. spp. to
rabbit skin and their phytotoxicity to plant seedlings.

23 YOSHIZAWA, T. Red-mold diseases and natural occurrence in Japan. In Trichothecenes. Chemical, biological and
toxicological aspects [edited by Ueno. Y.j. Tokyo, Japan;
Kodansha Ltd. Amsterdam, Netherlands; Elsevier (1983) 195209 [En, 56 ref., 4 fig., 8 tab.] Fac. Agric., Kagawa Univ.,
Kagawa 761-07, Japan.
This is a review of the literature (mostly Japanese) on the
occurrence of these diseases, caused by Fusarium spp. on wheat,
barley, oats,rye, rice and other crops, and of outbreaks of human
and animal (horse, cattle, sheep, pig, goat, fowl) toxicoses associated with them. The geographical distribution of toxinogenic
F. spp. in Japan and the natural occurrence of trichothecene
mycotoxins in Japan are also discussed.

24

VESONDER, R. F. Natural occurrence in North America.
In Trichothecenes. Chemical, biological and toxicological
aspects [edited by Ueno, Y.j. Tokyo, Japan; Kodansha Ltd.
Amsterdam, Netherlands; Elsevier (1983) 210-217 [En, 36 ref.,
5 tab.] Northern Regional Res. Cent., USDA, Peoria, Ill.
61604, USA.
Data on the incidence of trichothecenes, particularly
vomitoxin (dcoxynivalenol), in maize and feedstuffs in USA and
Canada are reviewed.
25 SCOTT, P. M. Trichothecene problems in Canada. In
Trichothecenes. Chemical, biological and toxicological aspects
[edited by Ueno. Y.j. Tokyo, Japan; Kodansha Ltd. Amsterdam, Netherlands; Elsevier (1983) 218-220 [En, 23 ref.] Food
Directorate, Health Protection Branch, Health and Welfare
Canada, Ont. KIA OL2, Canada.
Evidence for the contamination of grains and feeds by
trichothecenes in Canada is reviewed.
26 HINTIKKA, E.-L. Toxicosis and natural occurrence of
trichothecenes in Finland. In Trichothecenes. Chemical, biological and toxicological aspects [edited by Ueno. Y.j. Tokyo,
Japan; Kodansha Ltd. Amsterdam, Netherlands; Elsevier
(1983) 221-228 [En, 30 ref., 3 tab.] State Vet. Med. Inst.,
Helsinki, Finland.
27 SZATHMARY, C. I. Trichothecene toxicoses and natural
occurrence in Hungary. In Trichothecenes. Chemical, biological and toxicological aspects [edited by Ueno. Y.j. Tokyo,
Japan; Kodansha Ltd. Amsterdam, Netherlands; Elsevier
(1983) 229-250 [En, 87 ref., 4 fig., II tab.] DUsseldorf Univ.,
4000 DUsseldorf, German Federal Republic.

28 HALO, B.; KROGH, P. Toxicoses and natural occurrence
in Denmark. [Fusarium]. In Trichothecenes. Chemical, biological and toxicological aspects {edited by Ueno. Y.J. Tokyo,
Japan; Kodansha Ltd. Amsterdam, Netherlands; Elsevier
(1983) 251-253 [En, 13 ref.] Royal Vet. Agric. Univ., Copenhagen, Denmark.
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CIRILLI, G.
Trichothecene problems in Italy, In
29
Trichothecenes. Chemical, biological and toxicological aspects
{edited by Ueno, Y.f. Tokyo, Japan; Kodansha Ltd. Amsterdam, Netherlands; Elsevier (1983) 254-258 [En, 5 ref., I tab.]

Zearalneone and trichothecene mycotoxins have been
detected in maize in France. Research on the pathological
effects of these toxins is reviewed.

Dep. Sci. Food Technol., Univ. Sci. "Marcilio Ficinon, 8-35100

36 GEDEK, B.; BAUER, J.
Trichothecene problems in the
Federal Republic of Germany. In Trichothecenes. Chemical,
biological and toxicological aspects {edited by Ueno, Y.f.
Tokyo, Japan; Kodansha Ltd. Amsterdam, Netherlands;
Elsevier (1983) 301-307 [En, 24 ref., 6 tab.] Vet. Fac., Munich
Univ., Munich 22, German Federal Republic.
Studies on the incidence of Fusarium spp. in feedstuffs, the
incidence of toxinogenic strs., and clinical reports on animal
(pig, fowl, horse 1 cattle) diseases associated with F. toxins are
reviewed. Some unpublished records include reduced sperm
quality of bulls fed oats containing IS p.p.m. deoxynivalenol and
1 _p.p.m. zearalenone and 2 outbreaks of suspected intoxication
of p1gs fed oats containing deoxynivalenol.

Padora, Italy.
30 PATTERSON, D. S. P. Trichothecenes: toxicoses and natural occurrence in Britain. In Trichothecenes. Chemical, biological and toxicological aspects {edited by Ueno, Y.f. Tokyo,
Japan; Kodansha Ltd. Amsterdam, Netherlands; Elsevier
(1983) 259-264 [En, 40 ref.] Cent. Vet. Lab., Wcybridge, Surrey KTIS 3NB, UK.
.
Following a review of the l11erature it is concluded that
trichothecene mycotoxins do not appear to present a major
problem in UK; less than I% of suspected feedstuff samples
examined in recent years have contained detectable quantities
of T-2 toxin.

31 PEPEUNJAK, S. Trichothecene problems in Yugoslavia.
In Trichothecenes. Chemical. biological and toxicological
aspects {edited by Ueno, Y.f. Tokyo, Japan; Kodansha Ltd.
Amsterdam, Netherlands; Elsevier ( 1983) 265-272 [En, 37 ref.,
2 fig., I tab.] Dep. Microbiol., Fac. Pharm. Biochem., Zagreb,
Univ., 41000 Zabrcg, Yugoslavia.
Outbreaks of mycotoxicosis in pigs, horses, cattle and possibly man, and the contamination of cereals (particularly
maize) and smoked meat products with fungi and skin ifritating
factor (? T -2 toxin) are discussed.
32 KRIEK, N. P. J.; MARASAS, W. F. 0. Trichothecene
research in South Africa. In Trichothecenes. Chemical, biologi~
cal and toxicological aspects {edited by Ueno, Y.f. Tokyo,
Japan; Kodansha Ltd. Amsterdam, Netherlands; Elsevter
(1983) 273-284 [En, 37 ref., 13 fig., 3 tab.] Dep. Path., Fac. Vet.
Sci., Univ. Pretoria, Onderstepoort 0110, S. Africa.
The literature is reviewed and in conclusion it is stated that:
3 Fusarium spp. (F. graminearum [Gibberella zeae], F.
sacchari var. subglutinans and F. vertici/lioides) are commonly
associated with feeds and foods in southern Africa; many isolates of these spp. have been shown to be toxic to experimental
animals; the only sp. known to produce a trichothecene in culture is G. zeae which produces deoxynivalenol; deoxynivalenol is
the only mycotoxin known to be produced naturally; and the
only field problem in animals known to be caused by a
trichothecene is ovine stachybotryotoxicosis [Stachybotrys
chartarum].
33 BHAT, R. V.; TULPULE, P. G. Trichothecene problems in
India. In Trichothecenes. Chemical, biological and toxicological aspects {edited by Ueno, Y.J. Tokyo, Japan; Kodansha Ltd.
Amsterdam, Netherlands; Elsevier (1983) 285-289 [En, 20 ref.]
Natn. lnst. Nutr., Jamai Osmania, Hyderabad-500 007, Andbra Pradesh, India.
Trichothecene-producing spp. have been recorded from
cereals in India but their capacity to produce trichothecenes has
not been verified. Information on mycotoxicoses of animals due
to trichothecenes is scanty and no human disease outbreak
attributable to Fusarium toxins has been recorded.
34 TSENG, T.-C.
Natural occurrence of trichothecenes in
Taiwan. In Trichothecenes. Chemical, biological and toxicological aspects {edited by Ueno, Y.J. Tokyo, Japan; Kodansha
Ltd. Amsterdam, Netherlands; Elsevier (1983) 290-296 [En, 23
ref., 1 fig., 4 tab.} Inst. Bot., Academia Sinica, Taipei, Taiwan.
None of 428 rice samples for human consumption from
various districts of Taiwan was found to contain Fusarium
mycotoxins (T-2 toxin, diacetoxyscirpenol, dcoxynivalenol and
zearalenone). Some animal feedstuffs were contaminated with
zearalenone but not other F. mycotoxins. Of 124 samples of
maize imported from USA or S. Africa, 9 (from USA) were
contaminated with T-2 toxin, 8 (7 from USA) with
deoxynivalenol.

35 JEMMAU, M. Trichothecenes and zearalenone problem in
France. In Trichothecenes. Chemical, biological and toxicological aspects {edited by Ueno, Y.f. Tokyo, Japan; Kodansha Ltd.
Amsterdam, Netherlands; Elsevier ( 1983) 297-300 [En, 16 ref.]
I.N.S.E.R.M., Service Mycotoxincs, I.N.R.A., Paris. France.

37 ABBAS, H. K.; MIROCHA, C. J.; SHIER, W. T. Mycotoxins produced from fungi isolated from foodstuffs and soil: comparison of toxicity in fibroblasts and rat feeding tests. Applied
and Environmental Microbiology (1984) 48 (3) 654-661 [En,
32 ref., 2 fig., 5 tab.] Dep. Plant Pathol., Minnesota Univ., St.
Paul, Minn. 55108, USA.
A limited number of studies have been carried out using
comparable assays systems on toxin-producing fungi from
widely differing parts of the world. Thirty-nine fungal isolates
(Fusarium,
Gerlachia,
Myrothecium,
Stachybotrys,
Papulospora spp.) from foods and soil samples from widely
separated parts of the world were tested for toxicity using a
variety of methods. Cytotoxicity values of fungal extracts
obtained with cultured cells, the simJ?lest and least expensive
assay in the study, correlated well With weight loss and food
refusal observed in rat feeding studies, but not with skin toxicity
or uterine growth. Extracts of several fungal isolates inhibited
cell proliferation without killing cells, a characteristic not
observed with any identified toxin studied in the authors'
laboratory.

38 MULLER, H.-M. A survey of methods of decontaminating
mycotoxins. 1. Physical methods. Poultry Adviser (1984) 17
(7) 41-56 [En, refs. on request] lnst. Anim. Nutr., Univ.,
Hohenheim, German Federal Republic.
This review includes discussion of physical methods where
the mycotoxins are removed in their primary form, including
mechanical sorting, dry and wet milling, extraction, adsorption
and filtration, and methods designed to inactivate the mycotoxins in the substrate, including heat and radiation.
39
SHARMANOV, T. SH.; NIKOV, P. S.; FADEEVA, L. M.;
BUKHARBAEVA, A. S.
[Current problems of mycotoxins.]
Voprosy Pitaniya (1984) No. I, 7-12 [Ru, II ref.] Kazakhski!
Fihal lnst. Pitaniya AMN SSSR, Alma-Ata, USSR.
In the trial period of 1980-1982, 1575 samples of food were
examined in 6 regions (oblast') of North and South East
Kazakhstan. Results of spore counts in flour and pasta products, ·
numbers of strains of Aspergillus jlavus,A. niger, A. nidulans
and Penicillium sp. producing aflatoxins in food samples, and
incidence and extent of aflatoxin B 1 contamination in various
foods are tabulated. Milk samples reconstituted from dried
whole milk, packaged in bottles or polyethylene packs contained
aflatoxin Bl in I 0 milk samples (0.1-0.5 p.gfl), 2 of these samples also containing aflatoxin Ml (0.35-0.4p.gfl); the incidence
of aflatoxin Bl was attributed to incorrect storage of the dried
milk.
40

UENO, Y.

[frichothecenes- recent researches and top-

ics.] Proceedings of the Japanese Association of Mycotoxico/ogy ( 1984) No.l9, 2-7 [Ja, 7 ref., I fig., 6 tab.] Fac.
Pharmaceutical Sci., Sci. Univ. Tokyo, Skinjuku-ku, Tokyo
162, Japan.
Recent studies on nivalenal, deoxynivalenol, and other
trichothecene mycotoxins and their occurrence in cereals (in
Canada, etc.) are discussed briefly.
41 YOSHIZAWA, T. [Trichothecenes- detection from foods
and biological samples.} Proceedings of the Japanese Association of Mycotoxico/ogy (1984) No.l9, 8-11 [Ja, 17 ref.] Fac.
Agric., Kagawa Univ., Miki-cho, Kita-gun, Kagawa 761-07,

.Iapan.
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Data on the natural occurrence of various trichothecene
mycotoxins throughout the world and of deoxynivalcnol and
nivalenol in domestic wheat and barley in Japan are tabulated,
42
KAMIMURA, H.
[Trichothecenes - occurrence of
trichotheccnes in agricultural products and frequency of
trichothecene-contaminated kernels.] Proceedings of the Japanese Association of Mycotoxicology (1984) No.l9, 12-15 [Ja, 7
ref., I fig., 2 tab.] Tokyo Metropolitan Res. Lab. Pub!. Health,
Tokyo-160, Japan.
The occurrence o trichothecenes (deoxynivalenol and
nivalenol) in commercial foods (popcorn, maize meal, barley) in
Japan, their stability after heat treatment and the effect of
water soaking on their levels in barley are discussed.
43 HORIE, Y. [Ochratoxin-producing fungi.] Proceedings of
the Japanese Association of Mycotoxicology (1983) No.l8, 2-5
[Ja, 22 ref., 3 tab.] Res. Inst. Chemobiodynamics, Chiba Univ.,
Chiba 280, Japan.
Aspergillus spp. of the A. ochraceus group and Penicillium
spp. found to produce ochratoxin and the results of some surveys
for the presence of A. ochraceus in foods and herbal drugs are
discussed.
44 NAKAZATO, M. [Occurrence of ochratoxin in agricultural products.] Proceedings of the Japanese Association of
Mycotoxicology (1983) No.l8, 6-11 [Ja, 31 ref., 4 tab.] Tokyo
Metropolitan Res. Lab. Public Health, Tokyo 160, Japan.
Data on the natural occurrence of ochratoxin A in cereals
and feeds in various countries, the incidence and levels of
mycotoxins in cereals in USA and the natural occurrence of
ochratoxin A produced by Penicillium viridicatum in foods
(rice and katsuobushi) in Japan are tabulated.
45 NAKAGAWA, T.; KAWAMURA, T.; FUJIMOTO, Y.;TAlSUNO,
T. [Determination ofluteoskyrin in grain by high performance
liquid chromatography (HPLC).] Proceedings of the Japanese
Association of Mycotoxicology (1983) No.l8, 31-34 [Ja, en, 5
ref., 6 fig., I tab.] Yokohama City Inst. Health (1-2-17), Takigashira, Jsogo-ku, Yokohama 235, Japan.
A sensitive analytical method for luteoskyrin and rubrosa
kyrin was developed by using reverse phase HPLC. Luteoskyrin
and rubroskyrin were eluted from ODS column with
CH 3CN:H 20 (40:60) containing 0.5% CH 3COOH. Detection
was efficiently made by visible absorption at 429 nm. Neither
ultraviolet detection at 254 nm nor fluorescence detection gave a
better result. The detection limit was about 10 p.p.b. when the
method was applied to rice samples.
46 EHRLICH, K. C.; LEE, L. S. Mycotoxins in grain dust:
method for analysis of aflatoxins, ochratoxin A, zearalenone,
vomitoxin and secnlonic acid D. Journal of the Association of
Official Analytical Chemists (1984) 67 (5) 963-967 [En, 39
ref., 3 fig., I tab.] USDA, Southern Regional Res. Cent.,
P.O.Box 19687, New Orleans, La. 70179, USA.
Mycotoxins were recovered from grain dust by solvent
extraction. Aflatoxins and ochratoxin A were measured quantitatively by fluorescence on silica thin layer chromatographic
plates. The other mycotoxins were quantitatively determined
after cleanup by reverse phase liquid.chromatography and ultraviolet detection. Recoveries from dust spiked in the parts per
billion (ngfg) range were approx. 80% (SD= 15-29%) for all
mycotoxins.
47 TRENHOLM, H. L.; WARNER, R. M.; FITZPATRICK, D. W.
Rapid, sensith:e liquid chromatographic method for determination of zearalenone and a- and /1-zearalenol in wheat. Journal of
the Association of Official Analytical Chemists (1984) 67 (5)
968-972 [En, 51 ref., 4 fig., I tab.] Agriculture Canada, Animal
Res. Cent., Ottawa, Ont., Canada.
The method incorporates an internal standard, zearalenone
oxime, to assist quantitative determination and automated analysis. The limit of delectability (twice background) is 0.5 ng for
zcaralcnonc and a-zearalenol standards on the fluorescence
detector and 4 ng for P-zearalenol on the UV detector, which is
equivalent to 20 ~g/kg zcaralcnone and 20 ~ gfkg a-zearalenol
and 160 pgfkg fl-zearalenol in feed.

48
TRUCKSESS, M. W.; BRUMLEY, W. C.; NESHEIM, S.
Rapid quantitation and confirmation of aflatoxins in corn and
peanut butter, using a disposable silica gel column, thin layer
chromatography, and gas chromatography/mass spectrometry.
Journal of the Association of Official Analytical Chemists
(1984) 67 (5) 973-975 ]En, 8 ref., 2 fig., I tab.] FDA, Div.
Chern. Physics, Washington, DC 20204, USA.
Afl.atoxins B1, B2, G 1 and G 2 were separated by solvent
extraction and by use of a silica gel column. The aflatoxins were
determined using thin layer chromatography (TLC). Overall
average recovery of aflatoxin B1 from maize was 82%, rind the
limit of determination was 2 ng/ g. Results were confirmed by
mass spectrometry.
49 PRELUSKY, D. B.; TRENHOLM, H. L.; LAWRENCE, G. A.;
ScoTT, P. M. Nontransmission of deoxynh·alenol (vomitoxin)
to milk following oral administration to dairy cows. Journal of
Environmental Science and Health, B (Pesticides, Food Contaminants and Agricultural Wastes) (1984) 19 (7) 593-609
[En] Animal Res. Cent., Agriculture Canada, Ottawa, Canada
KIA OC6.
Little information is available concerning the fate of deoxynivalenol following its ingestion by livestock. Detection of
deoxynivalenol in milk following a single oral dose of 920 mg
deoxynivalenol to each of 2 lactating cows of similar weight
indicated that the milk was only an extremely minor route of
excretion of deoxynivalenol. It is thought unlikely that the
amount of deoxynivalenol which finds its way into milk and milk
products following consumption of Fusarium-contaminated
feeds by dairy cattle represents any type of potential human
health problem.

50 KALA, P. K.; TRIPATHI, R. K.; GUPTA, K. C.; SINGH, A. K.
Effect of some essential oils on growth and aflatoxin production
by Aspergillus parasiticus in stored grains. Pesticid~s (198_4)
18 (6) 43-44 [En, 2 ref., I fig., I tab.] G.B. Pant Umv. Agnc.
Techno!., Pantnagar, Dist. Nainital, UP-Pin: 263145, India.
Essential oils of wild ginger (Zingiber sp.), lemon grass
(Cymbopogonj/exuosus), palmarosa (C. martini) and mentha
(Mentha aryensis, M. citrata) almost completely inhibited the
growth and the production of aflatoxin by A. parasiticus. The
oils of M. piperita caused more than 90% inhibition and C.
nardus more than 80% inhibition in growth and toxin production. The possibility of the use of essential oils as a postharvest
treatment to control fungus growth and aflatoxin production in
stored grains is discussed.
51 STAHR, H. M.; HYDE, W.; MARTIN, P.; DOMOTO, M.;
ZIMMERMAN, J.; 0SWEILER, G. D. Analysis of animal tiss,ues
for T~2 toxin (trichothecene mycotoxins). In Proceedings of the
Third International Symposium of the World Association of
Veterinary Laboratory Diagnosticians, June 13-15, 1983,
Ames, Iowa, USA. Volume I. Columbia, Missouri 65201,
USA; cfo L.G. Morehouse, College of Veterinary Medicine,
UniverSity of Missouri (1983) 315-321 [En, 10 ref., 3 tab.] Vet.
Diagnostic Lab., Iowa State Univ., Ames, Iowa 50011, USA.
A technique is described, including modification of previous methods by inclusion of a silica gel cleanup, for estimation
of T-2 toxin and its metabolites in animal tissue. Using the
technique T -2 toxin was found at 6-35 p.p.m. in the gastrointestinal tract of fowl and cattle fed 2 mg/kg. Hydroxy metabolites
were found in thymus, liver, gallblaCfder, brain and spleen.
52 EHRLICH, K. C.; LILLEHOJ, E. B. Simple method for
isolation of 4-deoxynivalenol from rice inoculated with Fusarium
graminearum. Applied and Environmental Microbiology
(1984) 48 (5) 1053-1054 [En, 10 ref., I fig.] Southern Regional
Res. Cent., USDA, New Orleans, La. 70179, USA.
The new method avoids the loss of material during purification on silica gel by column chromatography. 4-Deoxynivalenol
(DON) and 3-acetyldeoxynivalenol in crude extracts of rice
inoculated with F. graminearum [Gibberel/a zeae] were converted to triacetyldeoxynivalenol; the acetylated product was
easier to purify by silica gel chromatography than DON is.
After hydrolysis and further purification on a charcoal-alumina
column, the 71% pure DON was recovered in yields as high as
450 mg of DON per kg of rice. Subsequent separation on a
Sephadex LH20 column yielded DON that was > 90% pure.
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53 LENNOX, J, E.; MCELROY, l. J. Inhibition of growth and
patulin synthesis in Penicillium expansum by potassium sorbate
and sodium propionate in culture. Applied and Environmental
Microbiology (1984) 48 (5) 1031-1033 [En, 18 ref., I fig., I
tab.] Altoona Campus, Pennsylvania State Univ., Altoona, Pa.
16603, USA.
Potassium sorbate and sodium propionate brought about a
marked inhibition in the growth of P. expansum and a proportionally greater inhibition in the synthesis of patulin by the
mould. At inhibitor concn used commercially in bakery products, propionate inhibited growth less efficiently than sorbate
did but was a more effective inhibitor of patulin synthesis.
54 LEE, Y.-W.; MIROCHA, C. J. Production ofnivalenoland
fusarenone-X by Fusarium tricinctum Fn-28 on n rice substrate.
Applied and Environmental Microbiology (1984) 48 (4) 857858 [En, 7 ref., I fig.] Dep. Pl. Pathol., Minnesota Univ., St.
Paul, Minn. 55108, USA.
F. tricinctum Fn-2B was grown on a rice substrate at room
temp. (22-26•C) for 2 weeks followed by growth at a low temp.
(I O-l2°C) for an additional 2 weeks. A total of 1.5 g of nivalenol and 80 mg of fusarcnon-X were obtained from 2 kg of rice
culture. The methods of production. extraction and purification
are described.
55
GROVE, M. D.; PLATTNER, R. D.; PETERSON, R. E.
Detection of aflatoxin D 1 in ammoniated corn by mass spectrometry-mass spectrometry. Applied and Environmental Microbiology (1984) 48 (4) 887-889 [En, II ref., 2 fig., I tab.]
Northern Regional Res. Cent., USDA, Peoria, Ill. 61604, USA.
Maize cultured with Aspergillus flavus to produce a high
level of aflatoxin was ammoniated at 37°C for 21 days. An
extract of the ammoniated maize was separated by thin layer
chromatography, followed by reversed-phase high-pressure liquid chromatography. Examination of the fractions by tandem
mass spectrometry led to detection of aflatoxin 0 1 as a product
of the maize ammoniation process.
56 KRAVCHENKO, L. V.; TUTEL'YAN, V. A. (Questions of
organizing a system of controlling contamination of food prodw
ucts by mycotoxins.] Voprosy Pitaniya (1982) No.5, 16-23 [Ru,
en, 24 ref., 2 tab.) Ins!. Nutrition, Moscow, USSR.
Data arc presented on levels of food contamination by
aflatoxins, ochratoxins,citrinin, patulin, trichotheccnes and
zearalcnone. The principal features of a programme for collectw
ing data on contamination and devising preventive measures are
described. Max. admissible cones. of aflatoxins in various countries are indicated and assessment of the efficacy of control
measures discussed.
57
BATA, A.; VANYI, A.; LASZTITY, R.
Rapid analytical
method for the quantitative determination of trichothecene toxins in food and feeds. Acta Veterinaria Hungarica (1984) 32
(1/2) 51-56 [En, 8 ref., 5 tab.) Dep. Biochem. & Food Tech.,
Tech. Univ., H-1521 Budapest, Hungary.
A technique involving transesterification of trichothecenes
and estimation using thin layer and gas chromatography is
described. The technique was used to analyse 6 naturally contaminated grain and feed samples, which were found to contain
the following mycotoxins before esterification: T-2 toxin, HT-2
toxin, neosolan10l, diacetoxyscirpenol, monoacetoxyscirpenol;
and T-2 tetraol and scirpentriol after esterification.

ANIMAL FEEDS
58 COLLINS, C. H.; LYNE, P.M. Animal by-products, grass
and silage. In Microbiological methods. London, UK; Butterworth & Co. (1984) Ed. 5, 251-252 [En, 6 ref.) Public
Health Lab. Service, Dulwich, London, UK.
The examination of animal feeds for, in particular, Salmonella is described.
59 DUTTON, M. F.; WESTLAKE, K.; ANDERSON, M. S. The
interaction between additifes, yeasts and patulin production in
grass silage. Mycopatho/ogia (1984) 87 (1/2) 29-33 [En, 10
ref., 5 tab.] Dep. Life Sci., Trent Polytechnic, Nottingham, UK.
Both laboratory-prepared and sterile farm silage was found
to support growth of Paeci/omyces sp. and patulin production.
The formation of patulin was affected by the levels of yea~t

present in the silage, and it was found that there was an inverse
relationship between yeast population levels and patulin concn.
The commercial silage additive, 'Sylade' had a greater lethal
effect on yeast and fungi than 'Add F', the latter allowing the
formation of patulin by P. sp. in the silage.
60
TAMAYO C., R.; CASTRO D., R.; SCHOEBITZ T., R.
[Aflatoxins in animal feedstuffs.] Aftatoxinas en alimentos
destinados a consumo animal. Agro Sur (1984) 12 (I) 65-66
[Es, en, 2 ref.]lnst. Vet. Med., Univ. Austral, Valdivia, Chile.
Of 42 samples from dairy farms, 9 (21.4%) contained
aftatoxins, while Aspergillus flavusf parasiticus was detected in

5.
61
KOHLER, B.; HOERNICKE, E.; FRICK, W.
(Practical
problems in and results of bacteriological, mycological and toxi·
cological examination of feedstuffs as means of ensuring quality.]
Aufgaben fiir die Praxis und Ergebnisse bei der bakteriologischen, mykologischen und toxikologischen Untersuchung von
Futtermitteln als Qualitiitssicherungssystem. Monatshefte Jiir
Veteriniirmedizin (1984) 39 (I) 39-45 [De, en, ru, 40 ref., 4
graphs, 8 tab.] Berirkinstitut fiir Veterinii.rwesen Potsdam, Ger·
man Democratic Republic.
The system of lab. diagnosis in the German Democratic
Repubic is outlined and data obtained are analysed with reference to Salmonella infections, bacterial contamination of feedstuffs and mycological and mycotoxicological (aflatoxins)
studies.
62
SCHUH, M.
Significance of mycotoxins in Austrian
domestic animals. In Proceedings of the Third International
Symposium of the World Association of Veterinary Laboratory
Diagnosticians, June 13·15, 1983, Ames, Iowa, USA. Volume
I. Columbia, Missouri 65201, USA; cfo L.G. Morehouse, College of Veterinary Medicine, University of Missouri (1983)
309-314 [En, 13 ref.] Univ. Vet. Med., Vienna, Austria.
The incidence of cases of mycotoxicoses in farm animals in
Austria is discussed, as well as the incidence of mycotoxin contamination in animal feeds. Forty-six percent of 389 mycotoxinsuspected feed samples were vomitoxin [deoxynivalenol] positive (25-21 500 p.p.b.) and 30% of 516 samples were positive for
zearalenone (5-17500 p.p.b.). Eighty-seven percent of imported
groundnut products were positive for aftatoxins; the highest
level found was approx. 12 p.p.m. Ochratoxin A and citrinin
were also found in feed samples.
KALLELA, K.; ETIALA, E.
The oestrogenic fusarium
63
toxin (zearalenone) in hay as a cause of early abortions in the
cow. Nordisk Veterinaermedicin (1984) 36 (9/10) 305-309
[En, sv, 14 ref.) Coli. Vet. Med., Helsinki 55, Finland.
Investigation of embryonic resorption or early abortion (13 months after insemination) in the herd of an agricultural
research centre in autumn 1981 revealed that the hay contained
10 mg zearalenone per kg dry matter.

64 SANDOR, G. Occurrence of mycotoxins in feeds, animal
organs and secretions. Acta Veterinaria Hungarica (1984) 32
(1/2) 57-69 [En, 16 ref., I fig., 4 tab.) Central Vet. lost., H1149 Budapest, Hungary.
Of 7345 mycotoxin analyses performed during 1977-82,
930 (12.7%) were positive. Most of the samples were associated
with diseased or dead animals. Mycotoxins detected included
zearalenone (from 129 samples including feeds, liver, milk and
faeces), T-2 toxin (from 479 samples including feeds and faeces), diacetoxyscirpenol (from 18 samples including feeds and
faeces), deoxynivalenol (from 13 feed samples), citrinin (from
II feed samples), ochratoxin A (from 235 samples including
feeds and kidney), patulin (from 14 feed samples), rubratoxin B
(from 25 feed samples), a-zearalenol (from 4 faeces samples),
1'1-zearalenol (from 4 faeces samples), diacetylnivalenol (from I
feed sample), HT-2 toxin (from I feed sample), T-2 tetraol
(from 5 faeces and I feed sample) satratoxins G and H (from 7
feed samples) and sterigmatocystin (from 2 feed samples).

GRAIN AND PULSES
See also absts. 46, 54, 252, 259
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65 MUHIHU, S. K. Depth of infestation by Sitotroga cerealella (Olivier) into grain layers of wheat, maize and sorghum.
Tropical Stored Products Information (1984) No. 47, 34-38
[En, es, fr, 12 ref.] National Agricultural Laboratories, PO Box
14733, Nairobi, Kenya.
The depth of infestation of stored wheat, maize and sor·
ghum by Sitotroga cerea/ella (01.) was investigated in the laboratory in Nigeria using columns of grain 4.8 em in diameter to
simulate bulk storage conditions. Infestation was started by the
artificial placement of eggs (80 on maize and 120 on wheat and
sorghum) and, in other replicates, by exposure to 4 pairs of
adults. After 10 weeks at 25°C and 70% RH, counts of damaged
grains at various levels showed that the depth of infestation of
maize ( 12 em) was twice that of sorghum or wheat. Infestation
decreased with depth on all grains, but the pattern of penetration differed between the 3 grain types.
66 WILLIAMS, P. C. Maintaining nutritional and processing
quality in grain crops during handling,storage and transportation. In Post-harvest physiology and crop preservation [edited
by Lieberman, M.j. New York, USA; Plenum Press (1983)
425-444 [En, 29 ref., 7 tab.] Canadian Grain Commission, Winnipeg, Canada.
Grain transportation systems, grain quality, causal agents
of damage, including storage, fungi, insects, moisture, temperature, rodents and transportation and methods of prevention of
damage, including aeration, fumigation, temperature and moisture control, are considered.
TANAKA, T.; HASEGAWA, A.; MATSUKI, Y.; ISHII, K.;
UENO, Y. [Analytical method ofdeoxyniva1enol, nivalenol and
fusarenon-X in cereals.] Proceedings of the Japanese Association of Mycotoxicology (1984) No.19, 34-37 [Ja, en, 5 ref., 2
fig., 2 tab.] Public Health Res. 1nst. Kobe City, 4-6
Minatojimanaka-machi, Chuoh-ku, Kobe 650, Japan.
A simple and sensitive method for chemical analysis of the
3 trichothecene mycotoxins was developed. Extraction of the
toxins with 200 ml of aqueous acetonitrile (acctonitrile:water
150:50) was followed by clean-up using a Florisil column and a
Scp-pak silica cartridge; determination of the toxins was then
carried out using gas chromatography (ECD) and GC-MS
(mass fragmentography). The detection limits for deoxynivalenol, nivalenol and fusarcnon-X were 2, 2 and 4 p.p.b., respectively, when the method was applied to rice, wheat, maize and
soya bean.
67

68 DVAll, G. N. (Content ofaflatoxins in plant foods of the
Georgian SSR.J Voprosy Pitania (1983) No.2, 68-69 [Ru, 11
ref., I tab.] Natadze lnst. Health, Tbilisi, USSR.
Results arc presented of an analysis of 6 J 9 samples of 9
types of food and fodder. Aflatoxins were found in 7 (4%) of 162
samples of maize products, only 1 sample containing aflatoxins
B 1, B2, G 1 and G 2• The max. aflatoxin B content (600 l'g/kg)
was found in maize. Aflatoxin B 1 at 1.4 J.Lg/kg and aflatoxin G 2
at 2.5 l'gfkg was found in 2 of 66 barley samples. Of 125 wheat
samples 2 (1.6%) contained twice the permissible amount of
aflatoxin B1 (5 l'g/kg). Aflatoxin B1 was found in 1 of 66 oat
samples. AHa toxins were not found in 82 Phaseolus vulgaris, 22
pea, 49 soyabean and 5 rye samples.
69 SALGADO, J. M.; BASSO, L. C. [Characterization of toxic
substances produced by isolates of Aspergillus, Penicillium and
Fusarium associated with maize and rice.] Caracteriza~ao de
subst§.ncias t6xicas produzidas por isolados do genero Aspergillus, Penicillium e Fusarium associados ao milho e arroz.
Revista de Microbio/ogia ( 1984) 15 (3) 119-122 [Pt, en, 7 ref.,
2 tab.] Luiz de Queiroz Agric. Coli., Sao Paulo, Brazil.
The incidence of fungi in maize and rice samples is tabulated. The amounts of zearalcnonc, aflatoxin B 1 and ochratoxin
C produced by Fusarium, Aspergillus and Penicillium spp.
respectively were highly toxic to rats.
70 SAUER, D. B.; STOREY, C. L.; WALKER, D. E.
Fungal
populations in US farm-stored grain and their relationship to
moisture,storage time, regions, and insect infestations.
Phytopathology (1984) 74 (9) 1050-1053 [En, 13 ref., 1 fig., 4
tab.] USDA, ARS, US Grain Marketing Res. Lab., Manhattan, Kans. 66502, USA.
When I 00 surface-disinfected kernels were plated from
each of 2557 samples from farm bins in 27 States in 1980,
Aspergillus glaucus was found in 84% of the maize, 70% of the

oat, and 37% of the wheat samples with averages of 26, 20 and
15% of the kernels invaded, respectively. Fungal contamination
varied little in maize from 4 crop years. Wheat from the most
recent (1979) crop year was low in storage fungi and high in
field fungi compared with earlier crop years. Storage fungi averaged higher in samples with higher as-received moisture contents, even though most moisture contents were too low to
permit mould growth. A. glaucus was also higher in northern
than in southern States in the central plains. Other storage fungi
found included A. restrictus and other spp. of A. and Penicillium. A.jlavus was found in an av. 1.2% of all maize kernels and
in < 0.1% of the oats and wheat. Samples heavily invaded by
storage fungi were more likely also to contain insects than were
lightly invaded or uninvaded samples. This report provides the
first extensive documentation of the incidence and extent of
fungal invasion in farm-stored grain in the USA.
Maize

See also absts. 48, 55
71 IBBIJARO, M. F. Groundnut oil as a protectant of maize
from damage by the grain weevil, Sitophilus zeamais Motsch.
Protection Ecology (1984) 6 (4) 267-270 [En, 6 ref.] Department of Agricultural Extension, lbadan University, Nigeria.
Groundnut oil applied to stored maize at 20 mlfkg gave
complete mortality of the adults of Sitophilus zeamais Motsch.
withm 24 h. At 5 or 10 ml oil/kg, 100% mortality was obtained
in 3 and 2 days, respectively, and with I ml/kg, 81% mortality
was obtained after 13 days, as compared with 25% mortality
after 13 days in untreated maize. Eggs were only present in the
maize treated at 1 mljkg, and their density and viability was
significantly reduced as compared with no treatment. The oil
treatment afforded some protection against reinfestation by
adult weevils for 17 weeks; mortality ranged up to 37.5% among
adults placed on maize treated 17 weeks previously at 0.2-0.4
ml oil/kg, and few progeny were produced.
72 BILGRAMI, K. S.; MISRA, R. S.; PRASAD, T.; SINHA, K. K.
Screening of different mricties of maize for aHa toxin production
by Aspergillus parasiticus. Indian Phytopathology (1982) 35
(3) 376-378 (En, 6 ref., I fig.] Post-Grad. Dep. Bot., Bhagalpur
Univ., Bhagalpur 812 007, India.
The 15 cultivars screened by inoculation were grouped into
3 categories on the basis of aflatoxin B1 produced, i.e. resistant
(Him-123, Ganga-2, Ganga-5 and EH-2420); moderately resistant (EH-2310, EH-2380, Hi-starch and Hunis); and susceptible (Vikram, Dcccan-101, Vijay, Early Comp., A 51-54, NLD
and Diara).
Rice

See also absts. 52, 255
73 PRAKASH, A.; PASALU, l. C.; RAO, ]. The pest status of
insects infesting rice stored in Orissa, India. Tropical Stored
Products Information (1984) No. 47, 15-20 [En, cs, fr, 12 ref., 1
fig.J Division of Entomology, Central Rice Research Institute,
Cuttack 753006, India.
The apparent status of 11 species of storage insects· as pests
of 4 cultivars of rice stored in the husk or after milling is
described from observations with spear samples taken at 90, 180
and 270 days during each 9-month storage season in villages,
other storage centres and experimental sites over a period of 5
years in Orissa, India. Pest status was found to vary with storage
period. between the 2 forms of stored rice, and between bulk
containers (of various sizes) and bags.
74 PRAKASH, A. Factors affecting losses due to insects and
their management in rice storage ecosystem. In Insect ecology
and resource management /edited by Goel. S.C.}. Muzaffarnagar, India; Sanatan Dharm College (1983) 50-54 [En, 17 ref.)
Division of Entomology, Central Rice Research Institute, Cuttack-753 006,India.
The factors discussed in this review of losses due to insects
in stored rice (especially in India) include the abiotic factors
atmospheric humidity, grain moisture content, temperature,
light, season and food, and the biotic factors of intra and interspecific competition in insects and interactions between insects
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and other organisms, especially storage fungi. The management
of ecological factors to minimise storage losses is also discussed.

75 SINHA, S. P. Studies on the population behal·iour of rice
weevil, Sitophilus oryzae (Linn.) in different types of containers.
Comparative Physiology and Ecology (1983) 8 ( 4) 354-356
[En, 5 ref, I fig.] Department of Zoology, Anugrah Narayan
College, Patna-800 013, India.
Groups of 5 pairs of adults of Sitophi/us oryzae (L.) were

released in 5 kinds of containers of rice in

Ind~a.

multiplication of the weevils was highest in glass
followe~

The rate of
contain~rs,

by plastic, earthen pucca, tin and earthen kacha, in

that order.
Sorghum, Millet

See also abst. 257
Wheat, Buckwheat
See also absts. 47, 249
76
ABRAMSON, D.; SINHA, R. N.; MILLS, J. T.
Quality
changes in granary-stored wheat at 15 and 19% moisture con-

tent. My~opatho/ogia (1984) 87 (1(2) 115-120 [En, 21 ref., 2
fig.] Agnc. Canada Res. Sta., Wtnnipeg, Man. R3T 2M9,
Canada.
Half-bushel parcels of wheat at 15 and 19% moisture content (MC) were implanted in bulks of dry stored oa~ in a farm
gr~nary for 60 weeks to 010nitor quality changes. Temp., MC,
fat acidity value (FA V), oxygen and carbon dioxide levels,
germination. microfloral incidence and abundance and major
storage mycotoxins (aflatoxins, sterigmatocystin, ochratoxin A,
citrinin, penicillic acid) were monitored at 2·week or 4-week
intervals during storage. Wheat storage at 19% MC was charac·
terized by higher temp., MC,FAV, carbon dioxide level and
microfloral abundance and lower levels of oxygen and germination as compared with 15% M(: wheat; no mycotoxins were
detected at either moisture. Jt is suggested thi.it approx. 19%
MC may represent a critical moisture limit for mycotoxin formation in granary stored wheat, given the indigenous mycoflora.

?7 TRENHOLM, H. L.; HAMILTON, R. M.G.; FRIEND, D. W.;
THOMPSON, B. K.; HARTIN, K. E.
Feeding trials with
vomitoxin (deoxynivalenol)-contaminated wheat: effects on
swine, poultry, and dairy cattle. Journal of the American V~ter
lnary Medical Association (1984) 185 (5) 527-531 [En, 27 ref.]
Anim. Res. Center, Agric. Canada, Ottawa, Ontario KIA OC6,
Canada.
In 1980 and 1981 some wheat in eastern Canada was found
to have become contaminated with deoxynivalenql (DON; upto
8.5 mgjkg) produce4 by Fusarium graminearun;. EJo;:tensivc
fe~ding trials indicated that swine COtJid be given f~ed containing up to 2 mgfkg DON without serious adverse effects. Poultry
tolerated at least 5 "'~{kg of feed, and perforl!l~nce was slightly
better than in contro.s. 10 dairy cattle were fed wheat-oats
concentrate containing l.3 mgjkg DON for 3 weeks at 1% of
body weight. This was increased to 5.8 mgjkg in two cows each
week until all 10 received the increased dose. After 6 weeks at
the higher dose all cows were fe~· at 1.3 mgfkg for a further 3
weeks. FeeQ consumption fell slightly but returned to normal at
the end of the 6th weeks at the higher dose level. Surveys of
Ca,nadian grains over 3 years suggest that DON levels (max. 8.5
mgfkg) were insufficient to cause feed ref~sal, vomiting and
infertility in livestock.
·

by Cal/osobruchus macula/us (F.) and the difficulty of providing protection ;:tgainst such damage at a cost that can be
afforded locally. 79 VIR, S. Varietal preference in cowpea by the pulse beetle,
Cfl/fosobruchus maculatus F~bricius. Science and Culture
(1982, reed. 1984) 48 (10) 346-347 [En, 7 ref.] Division of Plant
Studies, Central Arid Zone Research Institute, Jodhpur342003, Rajastltan, India.
Callosobruchus maculatus (F.) is one of the most destructive pests of stored pulses, and it was thought advisable to screen
seeds of 19 new cultivars of cowpea (Vignq Unguiculata) for
resistance to it before their release to farrnt:_:rs for general cultivation. The results of artificial infestation showed that the
amount of food consumed per larva varied Considerably between
varieties but was not correlated with physical characters SJ.ICh as
seed weight, size, texture or colour, nor did larval development
rate dep6nd on the amount consumed. On the basis of the average larval food consumption and the percentage loss in seed
weight, 6 varieties were less susceptible than the others (the
variety TVU-6 b~ing the least susceptible;), and 4 varieties were
more susceptible than the others (TVU"22 being the most
susceptible).
80

DESROCHES, P.

[Larval development of overcrQwded

Acanthoscelides obtectus Say (CoL, Bruchidac) in seeds of
Phaseolus vulgaris and the importance of spatia-temporal factors.] Developpement larvair~ d'Acanthoscelides obtectus Say
(Col., Bruchidae) en surpeuplement d;tns les graines de Phaseolu,v vulgaris et importan<;:e des factc;urs spatioteml?orels. '
Annates de Ia Societe Enlomologique de France (1983) 19 (4)

405-412 [Fr, en, 19 ref., 7 fig.] Institut de Biocenotique Experimentale des Agrosysti:mes, L.A. CRNS No. 340, Universite
Fran~ois Rabelais, F 37200 Tours, France.
Studies in France on the effects of overpopulation on
Acanthosce/ides obtectus (Say) in s!ored beans (Phaseo/us vulgaris) showed that up to a certain level, there was no markeq
increase in mortality and the response of the population was to
produce adults weighing less than normal. However, wh~n larvae penetrated seeds already infested by older larvqe, the physical ~nd chemical modifications that had been produced by the
older larvae resuJted in consiQer;J.ble mortality ~rnong the
younger larvae p.nd a marked red~ction in the adult weight of
those individuals that survived to complete their development.

81

ABDEL-HAFEZ, S. I. I. Mycoflora of bean, broad bean,
lentil, lupine and pea se~ds in Saudi Arabia. MycopathQlogia
(1984) 88 (1) 45-49 [En, 11 ref., 1 tab.] Dep. Bot., Fac. Sci.,
Assiut Univ., Assiut, Egypt.
The seed-plate method on glucose-Czapek's agar at 28 °C
( ± 2°) was used to isolate 24 gen. and 60 spp. + 2 vars. from
bean (Phaseolus vulgaris), faba bean, lentil, lupin and pea
seeds. The most frequent gen, were Aspergillus (16 spp. + 2
var.), Penicillium (14 spp.), Rhizopus (I sp.) and yeasts, followed by Fusarium (3), Mucor (4) and Drechslera (3). Among
these, A. niger, A. flavus, P. citrinum, R. stolonifer, F.
moniliforme [Gibberella fujikuroi] or F. oxysporum. M.
hiemalis or M. racemosus and D. spicifera [Cochliobolus
spicifer] were the most prevalent spp. ·

FLOUR AND BAKERY PRODUCfS
See also abst. 9
Flour

It~lses

78

VIAUD, 9.

See also absl. 257
[The protection of legumes against br!)chi4s:

Vigna unguiculata and Cal/psobruchus macu/atus (Col.).] La
protection des IC:gumineuses centre les bruches: Vigna unguiculata et Callosobruchus maculatus (Col.). Bulletin de Ia Societe
Entomologique qe France (1983) 88 (3/4) 241-249 [Fr, 22 ref.,
I fig.] Departement de Biologic Appliquee, ENSUT, BP 5085
Dakar University, Senegal.
The author- briefly reviews aspects of the cultivation of
cowpeas (Vigna unguiculata) in the sahelian zone of Africa,
with special reference to the damage caused to the stored crop

Bakery products

See also absl. 53
82 FENTON, P. A.; DOBSON, K. W.; EYRE, A.; MCKENDRICK,
M. W.
Unusually severe food poisoning from \'anilla slices.
Journal of Hygiene (1984) 93 (2) 377-380 [En, 4 ref.] Public
Health Lab., Northern General Hospital, Sheffield, S5 7AU,
UK.
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Thirty-six people suffered from severe vomiting and diar..
rhoea 15 min to 3 h after eating vanilla slices from the same
bakery. Five patients were admitted to hospital and one developed unusual skin lesions after admission. Staphylococcus
aureus was isolated in large numbers from vanilla slices of the
same batch as those giving rise to symptoms, and 5 faecal specimens obtained from affected persons. Bacillus cereus and B.
subtilis were also isolated from the slices. Unbaked custard
provides an ideal environment for bacterial multiplication, especially when (as on this occasion) the ambient temperature is
persistently high.

SUGAR AND CONFECTIONERY
PRODUCfS
See also abst. 9

Sugar

COFFEE, COCOA AND TEA
Coffee
86

TSUBOUCHI, H.; YAMAMOTO, K.; HISADA, K.; SAKABE, Y.

[A survey of occurrence of mycotoxins and toxigenic fungi in
imported green coffee beans.] Proceedings oft he Japanese Association of Mycoto~icology (1984) No.19, 16-21 [Ja, en, 13 ref.,
2 fig., 6 tab.] Nagoya City Health Res. Inst., Nagoya 467,
Japan.
Ochratoxin A was detected at 9.9-46 l'g/kg in 4 of 22
commercial samples of imported green coffee beans examined
during 1982-83 but all samples analyzed were negative for
aflatoxins. Major fungal contaminants of the samples included
Aspergillus glaucus group, A. niger group, A. flavus group, A.
ochraceus group and members of the Mucorales. Nine of the A.
ochraceus group isolates produced high levels of ochratoxin A
on artificial polished rice and ground coffee media (48.3-750
p.gfg on rice and 8.06-130 l'g/g on coffee). Addition of caffeine
(0.1-1 %) on MY-20 agar medium delayed growth of A.
ochraceus str. S-235.100 (a coffee bean isolate) but had little
effect on its ochrato;ldn production.

See also abst. 236

TOBACCO
OILSEEDS, NUTS, VEGETABLE OILS
See also abst. 48

Oilseeds
83 PRASAD, R. B.; THAKUR, M. K.; AFSAR, M. R, Changes
in energy content of linseed due to seed borne fungi. National
Academy of Science Letters (1983) 6 (I) 1-2 [En, 9 ref.] Bhagalpur Univ., India.
The max. loss in caloric value (56.94%) occurred with
Aspergillus niger, followed by A.flavus (41.1 %) and Fusarium
oxysporum (33.35%).

87
DEAll, M. W.
The control of bacterial barn rot of
tobacco lea\'es with streptomycin sulphate. ZimbabWe Journal
of Agricultural Research (1983) 21 (2) 175-177 [En, 2 ref., I
tab.) Tobacco Res. Board, Harare, Zil]lbabwe.
Post-harvest dip applications to cut petioles at 400-110
J.Lg/ml were more effective than pre-harvest drenches over the
whole plant in controlling Erwinia carotovora ssp, carptovora
during colouring.

SPICES
88
MADHYASTHA, M. S.; BHAT, R. V.
Aspergillus
parasiticus growth and aflatoxin production on black and w~ite
pepper and the inhibitory action of their chemical constituents.

Applied pnd Environmental Microbiology (1984) 48 (2) 376379 [En, 23 ref., 2 fig., 3 tab.] Food and Drug Toxicol. Res.
Nuts

See also abst. 256
84
WICKLOW, D. T.
A citreoviridin-producing fungus,
NRRL 13013, from pecan fragments is not Penicillium
charlesii. Mycologia (1984) 76 (5) 943-944 [En, 5 ref.] Northern Regional Res. Cent., Agric. Res. Serv., USDA, Peoria, Ill.
61604, USA.
The author suggests that the citroeviridin-producing fungus isolated from pecan fragments and identified asP. charlesii
[RMVM 11, 1305] is in fact a variant of P. citreoviride.
85
KINDERLERER, J. L.; KELLARD, B.
Ketonic rancidity in
coconut due to xerophilic fungi. Phytochemistry (1984) 23 (12)
2847-2849 [En, 18 ref., I fig., I tab.] Dep. Hotel & Catering,
Sheffield City Polytechnic, Sheffield Sl I WB, UK.
The deterioration occurred after inoculation of desiccated
coconut with Eurotium [Aspergillus] amstelodami, E. [A.]
cheva/ieri, E. [A.] herbariorum and Penicillium citrinum. The
fungi were incuated at low water activity and oxygen tension. A
homologous series of aliphatic methyl ketones and secondary
alcohols C_s-C 11 were isolated and identified in the rancid samples after fungal growth. Evidence is presented that odd numbered methyl ketones (Cs-C 11 ) are denved from even numbered
short chain fatty acids with 1 more C atom than the ketones via
a modified !l-oxidation of the parent fatty acid. Heptan-2-one
and heptan-2-ol are the main reaction products except in A.
herbariorum where even numbered hexan-2-one, hexan-2-ol,
octan-2-one and octan-2-ol were produced. Other moulds grown
in coconut under similar conditions (Aspergillus jlavus and
Chrysosporiumfarinico/a) did not cause ketonic deterioration.

Cent., Nato. lost. Nutrition, Indian Council Meq. Res., JamaiOsmania, Hyderabad-500007, India.
A. parasilicus NRRL 2999 growth and aflatoxin production in black and wl}ite pepper (Piper nigrum) and the penetrati0£1 of black pepper corn over various incubation periods wer~
stydied, as well as the effects of piperine and pepper oil on
growth and aflatoxin productipn. Under lab. conditions, black
and white pepper supported aflatoxin production (62.5 and 44
p.p.b. (ngfg), respectively) over 30 days of incubation. Fungal
growth measured in terms of chitin was considerably less in
white pepper than in black. A histological study showed the
fllngus p~netrating the black pepper corn up to the inner mesocarp and establishing itself in the middle mesocarp. Piperine and
pepper oil inhibited fungal growth and toxin production in a
dose-dependent manner. Thus both types of pepper may be
regarded as poor substrates for fungal growth and aflatoxin
production.

BEVERAGES
89 COLLINS, C. H.; LYNE, P.M. Snft drinks, fruit juices and
alcoholic beverages. In Microbiological methods. London, UK;
Butterworth & Co. (1984) Ed. 5, 239-240 [En, 3 ref.] Public
Health Lab. Service, Dulwich, London, UK.
Methods for microbiological sampling are given,

FRUIT AND VEGETABLE JUICES
See also abst. 89
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FRUIT AND VEGETABLES
See also absts. 9, 24 I
90 GAUR, A.; CHENULU, V. V. Chemical control of postharvest diseases of Citrus reticulata and Solanum tuberosum.
Indian Phytopathology (1982) 35 (4) 628-632 [En, 8 ref., 1 fig.,
1 tab.] Div. Mycol. Pi. Path., IARI, New Delhi 110-012, India.
Bavistin [carbcndazim], sodium mctabisulphite and salicylic acid at 1000 p.p.m. were the most effective of the fungicides tested against Cladosporium sphaerospermum and
Fusarium moni/iforme [Gibberella fujikuroi] on orange and
Pesta/otia [Pesta/otiopsis] versicolor and Rhizoctonia so/ani
on potato.
91 MANDAL, N.C.; DASGUPTA, M. K. Postharvest diseases
of perishables in West Bengal, India. Indian Phytopathology
(1982) 35 (4) 645-649 [En, 5 ref., I tab.] Pl. Path. Lab., Palli
Siksha Sadana (Coli. Agric.), Visva Bharati, Sriniketan 731
236, India.
Six hosts (mango, apple, pear, grapevine, potato and carrot) were inoculated with pairs of pathogenic fungi either simultaneously or one before the other. Six different associations were
observed: (I) no interaction (as on apple between Alternaria
alternaJa and Botryosphaeria obtusa); (2) slight predominance
(of Botryodiplodia Jheobromae over Aspergillus niger on
mango); (3) strong dominance (of A. niger over GeoJrichum
candidurn on pear); (4) aggravation and synergism (between A.
niger and B. theobromae on grape); (5) one predominant but
aggravated by the other (Sclerotium rolfsii by Fusarium
oxysporum on potato); and (6) aggravation in mixed infections
but predominance of the earlier settler (between Rhizopus
oryzae and S. rolfsii on carrot).
92 SALUNKE, D. K.; KADAM, S. S.; DESAI, B. B. Advances in
posthanest biotechnology of fruits and vegetables. Journal of
Maharashtra Agricultural Universities (1984) 9 (2) 198-203
[En, 33 ref.] Mahatma Phule Agric. Univ., Rahuri-413 722,
India.
Fruits and vegetables are perishable commodities. Several
methods such as control of envtronmental conditions surrounding the products, ionizing radiation, use of solar energy, canning, preservation by food additives/preservatives and freezing
are employed to prevent postharvest losses. Recent developments in these areas of research, feasibility of employing these
methods in developing countries like India and further research
strategies to overcome these problems arc discussed.

Pome fruit
93 COMBRINK, J. C.; VISAGIE, T. R.; GROBBELAAR, C. Variation in the incidence and occurrence in different production
areas of core rot of Stnrking apples. Deciduous Fruit Grower
(1984) 34 (3) 88-89 [En, Af, 17 ref.] Fruit and Fruit Technology Research Institute, Stellenbosch, South Africa.
In 2-year trials in 2 Starking orchards in each of2 adjacent
apple-growing districts, fruits were harvested when mature ( 140
days after full bloom) and after storage at -0.5°C for 3 months
the incidence of core rot (mouldy·core) was assessed. The average incidence of this fungal disorder in the 2 areas was 6.8 and
4.1% in the 2 seasons, respectively, a seasonal variation that was
highly significant. Differences within a season between the 2
orchards were less marked. In a survey in several orchards in 4
apple growing areas there was little difference in the incidence
of core rot in freshly harvested apples from the different
districts.
94 KAUL, J. L. Comparative effectiveness of systemic fungicides for control of postharvest fungal rots of apple. Indian
Phytopatlw/ogy (1982) 35 (2) 315-316 [En, 4 ref.] Dep. Mycol.
Plant Path., Himachal Pradesh Krislii Vishva Vidyalaya, Solan
173223, India.
Rots caused by Penicillium expansum, G/omerel/a cingulata, Trichothecium roseum, Monilinia laxa and Rhizopus
stolonifer were most effectively controlled by thiabendazole at
1000 or 500 p.p.m., followed by 1000 p.p.m. carbendazim.

95 SPOTTS, R. A. Effect of a surfactant on control of decay
of Anjou pear with several fungicides. Plant Disease (1984) 68
(10) 860-862 [En, 8 ref., 5 tab.] Oregon State Univ., MidColumbia Exp. Sta., Hood River 97031, USA.
Wounded fruits were immersed for 5 min in 0.35% SOPP
[sodium 2-phenylphenolate], 0.35% SOPP + 0.5% Ortho X-77
(a surfactant), or water at 2, 10 and 20°C. Each solution contained I, 2 or 10 X 103 conidia/ml of Penicillium expansum,
Botrytis cinerea or Mucor piriformis, respectively. SOPP
reduced decay caused by B. cinerea but not that caused by M.
piriformis or P. expansum. Addition of Ortho X-77 to SOPP
increased decay caused by all fungi. Solution temp. did not
affect decay. Addition of Ortho X~77 to captan or iprodione
increased decay caused by P. expansum, and its addition to
captan or etaconazole increased decay caused by B. cinerea.
Addition of Ortho X-77 to cap tan also increased decay caused
by M. piriformis. In 2 packmghouses, treatment of woundinoculated pear fruit with a commercial detergent containing
SOPP before inoculation resulted in increased incidence of
decay. Addition of Ortho X-77 at 0.1, 0.3 and 0.5% a.i. to 1500
p.p.m. a.i. captan increased the incidence of decay and
decreased captan residue on the fruit as measured with bioassay.
Addition of Ortho X-77 to benomyl also reduced fungicide residue on the fruit. SOPP treatments did not reduce fungal spore
germination and appeared to stimulate germ tube growth of M.
piriformis.
96 SCHOEPP, H.; BODMER, M.; SIEGFRIED, W. [Studies on
the occurrence of storage diseases of pome fruits in 1983.) Untersuchungen tiber das Auftreten con Lagerkrankheiten beim
Kernobst im Jahre 1983. Schweizerische Zeitschrift fur Obstund Weinbau (1984) 120 (4) 673-680 [De, 5 ref., 6 fig., 3 tab.]
Eidg. Forschungsanstalt, Wadenswil, Switzerland.
The occurrence of fruit rot fungi on apple and their control
in Switzerland is described.

Stone fruit
97 PUSEY, P. L.; WILSON, C. L. Postharvest biological control of stone fruit brown rot by Bacillus subtilis. Plant Disease
(1984) 68 (9) 753-756 [En, 21 ref., 2col. fig., 4 tab.] Appalachian Fruit Res. Sta., Route 2, Box 45, Kearneysville, W. Va.
25430, USA.
Pseudomonas cepacia, P.jluorescens, B. thuringiensis and
2 isolates of B. subtilis (B-3 and B-1849) were tested in the lab.
for antagonism towards MoniliniafrucJicola on wounded stone
fruit. Peaches, nectarines, apricots, and plums were sprayed
with bacterial suspensions, inoculated 1-2 h later with spores of
M. fructicola, then held in moist chambers at l8-24°C. Only
the B-3 str. of B. subtilis controlled brown rot on all fruit types.
When varying concn of B-3 were tested on peaches, brown rot
development was retarded by to 6 and to 7 CFU/ml. At I08,fruit
did not become infected with M.frucJicola but decayed after 9
days because of other fungi. Str. B-3 reduced decay regardless
of the inoculum level or the isolate of M. frucJicola tested and
was effective at 1-30°. The mechanism of B-3 activity appears to
involve production of an antifungal substance, since the culture
filtrate protected fruit from rot. The filtrate retained activity
after being autoclaved at 15 psi and 120° for 15 min.
98
SOMMER, N. F.; BUCHANAN, J. R.; FORTLAGE, R. J.
Inactivation of pectolytic fungal enzymes in raw apricots to prevent softening of canned fruits. Lebensmittei-Wissenschaft und
-Techno/ogie (1984) 17 (3) 167-170 [En, l3 ref., 3 fig., 2 tab.]
Dep. Pomology, California Univ., Davis, Calif. 95616, USA.
Raw apricots were treated with lye (NaOH) solution to
inactivate fungal pectolytic enzymes that cause softening of the
canned product. Inoculated fruits on several treatments
remained firm for > 3 yrs following canning. Similar fruits
having had ineffective or no treatments were usually soft within
9-12 months. When properly applied, commercial application of
the lye treatment has largely eliminated the softening of canned
apricots.

Tropical and Subtropical fruit

See also abst. 264
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99 HALE, P. W.; MILLER, W. R.; DAVIS, P. L. Film wrapping Valencia oranges for storage. Citrus & Vegetable Magazine (1984) 47 (7) 66-68,80,82 [En, 13 ref.] USDA, Orlando,
Florida, USA.
Valencia oranges harvested on 5 April or 3 May were
waxed with Flavorseal solvent wax or not waxed, and then individually wrapped in 3 types of plastic film or not wrapped. They
were stored at 34°F for 3 months, followed by holding at 70° for
1 week. With all treatments, April-picked fruits had less decay
[unspccifcd] than those harvested later, with no decay being
found in unwaxed fruits wrapped in ECL 60 polyethylene film.
With May-picked fruits, decay was least (3%) with waxed fruits
wrapped in EH 60 polyethylene film and unwaxed fruits
wrapped in ECL 60 film. Weight loss for wrapped fruits was I%
or less, compared with 3-5% for unwrapped fruits; fruit firmness
was also greater with wrapped fruits. Data are also presented on
juice ethanol content and fruit flavour after storage. In general,
flavour ratings were significantly higher for unwaxed and
wrapped fruits (which also had the lowest ethanol content);
those harvested in May had the highest ratings.
100
AGABBIO, M.; CHESSA, 1.; SCHIRRA, M.; ARRAS, G.
[Cold storage of citrus. First experiments in Sardinia on the
storage of oranges of the cultivars Washington Navel, Tarocco
and Valencia Late.] Frigoconscrvazione degli agrumi. Prime
cspcricnze in Sardegna sulla conservazione delle cultivar di
arancio "Washington Navel", "Tarocco" e "Valencia Late".
Studi Sassaresi, Ill (1982) 29,3-24 [It, en, 25 ref.] Universita
di Sassari, Sardinia, Italy.
Data on the morphology and chemical composition of the
fruit throughout two months' storage at 6°C and RH 85% are
presented. Valencia Late was the cv. with the best storage
properties. Of several protective treatments, that with imazalil
at 1500 p.p.m. in wax gave the best protection from attack by
Penicillium digitatum, P. italicum, Botrytis cinerea and
Alternaria spp.
101 DHOOT, L. R.; DESAI, U. T.; RANE, D. A. Studies on the
shelf-life of guava fruits with polythene packaging and chemical
treatments. Journal of Maharashtra Agricultural Universities
(1984) 9 (2) 185-188 [En, 8 ref.] Mahatma Phule Agricultural
University, Rahuri 413 722, India.
Mature fruits of the cv. Sardar (L-49) were dipped for 5
min in solutions of NAA or BA alone or with KMn04 (in all 23
treatments). Some fruits were packed in 150 gauge polyethylene
bags with vents. All fruits were held for up to 12 days. Fruits
treated with NAA at !50 p.p.m. and packed in bags had the best
shelf-life.
102 SRIVASTAVA, V. P. Efficacy of some fungicides and hot
water treatment in control of post harvest decay of mango fruits
(1982). Pesticides (1984) 18 (I) 63-64 [En, 4 ref., I tab.] Hort.
Exp. Training Cent., Basti, India.
The decay of Dashehari mangoes was considerably reduced
by a postharvest dip in 0.1% Bavistin [carbendazim] or 0.2%
captan for 2 min or by hot water treatment (50°C) for 5 min.
103 RAM, V.; VIR, D. Post-harvest chemical treatment for
prevention of Aspergillus jlavus and A. fumigatus on banana
fruits. Pesticides (1984) 18 (I) 65-66 [En, 9 ref., 2 tab.] Div.
Mycol. Pl. Path., IARI, New Delhi-! 10012, India.
Mycotoxins were detected in banana tissues decayed by the
A. spp. Fruit dips in benzimadazolc fungicides, propionic acid
and sodium metabisulphite protected the fruits and extended
their shelf life to 8 days.
104 ADISA, V. A.; FAJOLA, A. 0. Post-harvest fruit rots of
three species of citrus in south western Nigeria. Indian
Phytopathology (1982) 35 (4) 595-603 [En, 18 ref., 4 tab.]
Dep. Bot., Univ. Jbadan, Nigeria.
Rots, of grapefruit, mandarin and orange were caused by
Botryodiplodia theobromae and Aspergillus aculeatus; orange
and grapefruit were rotted by Penicillium digitatum and P.
citrinum, and orange by Choanephora trispora and A. meleus.
B. theobromae was the most important. The results of investigations on the effects of temp., RH, stage or ripening and wounds
on disease development are presented and discussed.

105
KAPOOR, I. J.
Changes in ascorbic acid content of
Macrophoma infected guava fruits. Indian Phytopathology
(1982) 35 (4) 699-700 [En, 9 ref., I tab.] Div. Mycol. Pl. Path.,
JAR!, New Delhi 110 012, India.
The loss in ascorbic acid in guava fruit 10 days after inoculation with M. al/ahabadensis was 99.8% compared with 37.4 in
the healthy controls.
106 WADIA, K. D. R.; MANOHARACHARY, C.
New postharvest diseases of jambolan fruits. Indian Phytopathology
(1982) 35 (4) 707-708 [En, 2 ref., I fig.] Mycol. Pl. Path. Lab.,
Dep. Bot., Sci. Coli., Osmania Univ., Saifabad, Hyderabad 500
004, India.
Previously unrecorded diseases of the fruits of Syzygium
cuminii include anthracnose (Pestalotiopsis palmarum), soft
rot (Penicillium expansum), brown rot (Rhizopus stolonifer),
Fusarium rot (F. semitectum), black rot (Aspergillus niger),
and rots due to Curvularia lunata [Cochliobolus lrmatus] and

Colletotrichum gloeosporioides [Giomerel/a cingulata].
107 RAI, R.N.; ARYA, A.; LAL, B. Pesta/otiopsis rot ofber
(Ziziphus mauritiana). Indian Phytopathology (1982) 35 (4)
709-710 [En, 2 fig.] Dep. Bot., Univ. Allahabad, Allahabad 211
002, India.
P. palma rum was identified causing a severe fruit rot during a survey in Allahabad markets.
108 MOR, H.; STEINLAUF, R.; BARASH, I. Viruslike particles and double-stranded RNA in Geotrichum candidum, the
causal agent of citrus sour rot. Phytopathology (1984) 74 (8)
921-924 [En, 20 ref., 4 fig., I tab.] Dep. Bot., The GeorgeS.
Wise Fac. Life Sci., Tel Aviv Univ., Tel Aviv, Israel.
A single kind of double-stranded RNA with apparent mol.
wt. 3.6 X 106 daltons was detected in isolates of G. candidum by
agarose gel electrophoresis. The dsRNA molecule was present
in 8 of lO isolates of the pathogen but absent in nonpathogenic
isolates of G. candidum. Isodiametric viruslike particles (c. 4
nm) were purified from a pathogenic isolate. The dsRNA molecule of viral origin was identical in molecular size to the dsRNA
obtained directly from cells. Two virus-associated proteins with
estimated molecular wts. of c. 94 000 and 71 000 daltons were
characterized by SDS polyacrylamide electrophoresis.
109 HASSABALLA, I. A.; IBRAHIM, M. M.; ABDEL-AZIZ, A. Z.;
SHARAF, M. M.; EL-KADY, S.M. Effect of gamma radiation,
some growth regulators, Benlate and Vapor-Gard on physical
properties of "Hindi Be-Sinnara" mango fruits during storage.
Annals of Agricultural Science Moshtohor (1984) 20 (2) 279290 [En, ar, 16 ref., 4 tab.] Dep. Hort., Fruit Sect., Fac. Agric.,
Moshtohor, Zagazig Univ., Egypt.
Treatment by 30 Krad gamma rays or growth regulators
increased storage life from 10 to 15 days and the antitranspirant
Vapor-Gard increased it to 20 days. The storage life of fruits
treated with benomyl or 15 Krad was the same as that of the
untreated controls.
110 HASSABALLA, I. A.; IBRAHIM, M. M.; ABDEL-AZIZ, A. Z.;
SHARAF, M. M.; EL-KADY, S.M. Effect of some post-harvest
treatments on chemical properties of"Hindi Be-Sinnara" mango
Annals of Agricultural Science
fruits during storage.
Moshtohor (1984) 20 (2) 291-304 [En, ar, 16 ref., 6 tab.] Dep.
Hart., Fruit Sect., Fac. Agric., Moshtohor, Zagazig Univ.,
Egypt.
Treatment with the antitranspirant Vapor-Gard resulted in
the lowest total soluble solids content. Total acidity was greatest
in fruits treated with Vapor-Gard alone or+ benomyl. Carotenoid contents were significantly increased by all treatments,
most by benomyl and least by Vapor-Gard. Phenolic compounds
in fruits under all treatments decreased during storage. The
highest values of reducing sugars were in Vapor-Gard-treated
fruits but they decreased slowly in all fruits after the first week.
There was a gradual increase in total sugars after 1 and 2 wk
storage followed by a gradual decrease in the 3rd wk.
Ill BABU, K. J.; LAXMINARAYANA, P.; REDDY, S.M. Evaluation of different volatile compounds in the control of fruit-rot
of lemon. Pesticides (1983) 17 (12) 35,38 [En, 10 ref., I tab.]
Bot. Dep., Kakatiya Univ., Warangal, AP, India.
Of 22 compounds tested against rots caused by Col/etotrichum gloeosporioides [Glomerella cingulata] and Aspergillus niger, 17 completely checked infection.
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112 MORALES M., A.; ALVAREZ A., M. [Detection of races
of Penicillium digitatum Sacc. resistant to benzimidazole fungicides.] Detecci6n de razas de Penicillium digitatum Sacc.
resistentes a fungicidas benzimidaz6licos. Simiente (1983) 53
(3/4) 158-162 [Es, en, II ref., 2 tab.] Sch. Agron., Univ. Chile,
Santiago, Chile.
In trials with isolates from lemon at packing plants where
benomyl had been applied and in sites where it had never been
used, the treated str. at 2 places was 4 times more resistant to
benomyl than the untreated, while at I place they were equally
sensitive to max. doses. At all 3 places, both strs. reacted identically to thiabendazole.
113 STEIN, B. E.; FOGUET, J. L.; GONzALEZ, J. L.; CAMPO, S.
A. (Effect of harvesting methods and treatment with 2-nminobutane on post-harvest rots due to Penicillium digitatum
Sacc. on lemons.} Inftuencia de Ia cosecha y del tratamiento con
2-aminobutano sabre las pudriciones post-cosecha por Penicillium digitatum Sacc. en limones. Revista Industrial y Agricola
de Tucuman (1983) 60 (2) 21-28 [Es, en, 10 ref., I tab.] Obispo
Colombres Exp. Sta., Tucuman, Argentina.
Rots were fewer on carefully harvested lemons and on those
treated with 2·aminobutane, as compared with those on fruits
harvested by the conventional method and on untreated fruits.
With careful harvesting and no fungicide, incidence of rots was
similar to that on fruits harvested conventionally and treated
with 2-aminobutane.
114 STEIN, B. E.; FOGUET, J. L.; CAMPO, S. A. [Effect of
temperature and humidity during storage before packing in relation to wounding and infections produced by Penicillium digitatum Sacc. on lemons.] Efecto de Ia temperatura y humedad
durante el estacionamento antes del empaque en relaci6n a Ia
cicatrizaci6n e infecciones producidas par Penicillium digitatum Sacc. en limones. Revista Industrial y Agr(co/a de
Tucuman (1983) 60 (2) 89-93 [Es, en, 4 ref., I tab.] Obispo
Colombrcs Exp. Sta., Tucuman, Argentina.
Infection on wounded lemons kept at Jo•c and RH 9095% in the presence of P. digitatum spores was 2-7%, compared
with 57-100% for those at 24° and RH 75%. There was no
infection on healed wounds.
115

BARQUIN, J. R.; GoNzALEZ, S.; GoNzALEZ, F.; DIERK·
G. [Posthanest treatment of citrus fruits, using systemic fungicides.] Tratamiento de citricos poscosecha,
empleando fungicidas sistemicos. Ciencia y Ticnia en Ia
Agricultura, Protecci6n de Plantas (1980) 3 (2/3) 7-29 [Es, en,
10 ref., I graph, 9 tab.] Pl. Health Res. Inst., Havana, Cuba.
Effectiveness of treatment with MBC (carbendazim) and
TBZ {thiabendazole) against storage rots caused by various
fungi was 71-85%, residues being less than the tolerated
amounts and penetration into the pulp limited.

SMEIER,

116 VAPINDER SINGH; DEVERALL, B. J. Bacillus subti/is as
a control agent against fungal pathogens of citrus fruit. Transactions of the British Mycological Society (1984) 83 (3) 487490 [En, 12 ref., I tab.] Dep. Pl. Path. Agric. Entom., Univ.
Sydney, NSW 2006, Australia.
Several fungal and bacterial antagonists of Alternaria citri
and Geotrichum candidum were isolated from fruit that had
survived incubation under conditions favouring decay. In vitro,
B. subtilis was the most active antagonist and was also active
against Penicillium digitatum. Dipping wounded fruit in suspensions of bacterial cells markedly controlled decay by each of
the 3 fungi. Culture filtrates of B. subtilis were also shown to be
antagonistic to A. citri and G. candidum in vivo and in vitro.
Spores of B. subtilis were readily produced, stored as powders
and then reconstituted to act as potential control agents.

118
RAJAK, R. K.; CHATTERJEE, A.
A new species of
Phomopsis from India causing soft rot disease of sapota. Current Science, India (1984) 53 (6) 323-324 [En, 2 fig.] Dep. Bioi.
Sci., Rani Durgavata, Vishwavidyalaya, Jabalpur 482 001,
India.
A description is given of P. manilkarae, causing a serious
rot of fruits of Mani/kara achras in the market and orchards at
Jabalpur.
119 CHAKRABARTI, N.; NANDI, B. Post-infection changes
of chitin in banana fruits. Current Science, India (1984) 53 (5)
275-277 [En, 6 ref., I tab.] Dep. Bot., Univ. Burdwan, Burdwan
713 104, India.
The presence of fungal infection in plant tissues could be
determined by assaying the fungal chitm, using a technique
based on the alkaline depolymerization and deacetylation of
chitin to glucosamine which on deamination yields aldehydes
which are estimated colorimetrically. Infection of banana fruits
of the cultivars Champa and Kanthali by Botryodiplodia theobromae resulted in a considerable increase in chitin content,
reaching a max. after 6 days.
120
REDDY, S. M.; LAXMINARAYANA, P.
Post-infection
changes in ascorbic acid contents of mango and amla caused by
two fruit-rot fungi. Current Science, India (1984) 53 (17) 927928 [En, 6 ref., I tab.] Dep. Bot., Kakatiya Univ., Warangal
506 009, India.
Infection of mango fruits by Phomopsis mangiferae and
Phyllanthus emblica by Phoma exigua resulted in a very rapid
decrease in vitamin C content compared with the slow decrease
during storage of healthy fruits.
Grapes
MANSOUR, K. M.; EL-TOBSHY, Z. M.; NELSON, K. E.;
B. A.
Effect of in-package SOrgenerator on postharvest decay and quality of Banati grapes. Egyptian Journal
of Horticulture (1984) II (I) 11-18 [En, ar, 12 ref., 2 fig., 6
tab.] Agric. Res. Cent., Giza, Egypt.
Stem drying and browning and berry rot were reduced in
harvested grapes by using Quick Release Grape Guard (S02generating paper sheets impregnated with 1.5 g NaHS03) during holding for 4 days at room temp. (25-27°C) or 4 wk at o•.
The max. duration for inhibition of Aspergillus ni!Jer and Rhizopus sp. in vitro at 20-22° was 2 and 3 wk respectively. In cold
storage S02 inhibited Botrytis cinerea for up to 12 wk.
121

FAHMY,

Melon, Pumpkin, etc.
122 SIDDARAMAIAH, A. L.; KULKARNI, S.; HEGDE, R. K. A
new fruit rot disease of pumpkin from India.
Indian
Phytopathology (1982) 35 (4) 705-707 [En, 2 fig.] Dep. Pl.
Path., Coli. Agric., Dharwad 580 005, India.
Sclerotium rolfsii is reported as the cause of a fruit rot in
the field and in storage. Both ripe and unripe pumpkins were
infected on inoculation.
Tomato, etc.

See also abst. 90
Dried fruit

See also abst. 250
AL-HAKKAK, Z. S.; ALl, S. R.; AHMAD, M. S. H.; ALWholesomeness studies with a full diet of irradiated dates on the insect Ephestia caute/la (Walker): II. Effects
of high doses of gamma radiation. Date Palm Journal (1983) 2
(2) 235-251 [En, ar, 19 ref.] Nuclear Research Centre,
Tuwaitha, Baghdad, Iraq.
In this second part of a study of the effect of rearing Ephestia cautel/a (Wik.) on irradiated dried dates in Iraq [see RAE/A
72, 1231], eggs placed for 30-60 days on a substrate of dates
irradiated at 625-5000 krad hatched and developed normally,
with no significant effect on adult emergence or sex ratio,
although some malformed adults emerged. The average number
of eggs per female and the average hatch rate were similar for
123

MALIKY, S. K.

117 GLAZENER, J. A.; COUEY, H. M.; ALVAREZ, A. Effect
of postharvest treatments on Stemphylium rot of papaya. Plant
Disease (1984) 68 (II) 986-988 [En, 8 ref., 6 tab.] Trop. Fruit
Veg. Res. Lab., USDA, Agric. Res. Serv., Hilo, Hawaii 96720,
USA.
The size of lesions caused by S. lycopersici on pawpaw
fruits [RPP 63, 3474] was affected by type of wounding, fruit
maturity, duration of postharvest hot-water treatment and
duration of cold storage. A hot-water immersion treatment
resulted in larger lesions than a hot-water spray. Susceptibility
to infection increased with increasing maturity.

63
treated and untreated adults and for crosses between them, and
no significant effect on fertility of the F 1 generation could be
detected. The most evident effect of the irradiation was that
treated dates became very soft and sticky, which appeared to be
the cause of a significant delay in pupal development.

Root vegetables
124 OLUTIOLA. P. 0. Growth, sporulation and production of
cellulolytic enzymes by Penicillium sclerotigenum isolated from
rotten yam (Dioscorea spp.). Journal of the Indian Botanical
Society (1983) 62 (3) 226-234 [En, 20 ref., 3 fig., 7tab.] Univ.
Ifc, Ile-Ife, Nigeria.
During culture in liquid synthetic medium containing soluble or insoluble cellulose as the sole C source, the fungus
released cellulolytic enzymes into the medium. Extracts of
infected yam also exhibited cellulolytic activity. Mol. wt. of the
enzyme was c. 95 000 daltons. Mol. exclusion and ion exchange
chromatography separated the enzyme complex into 2 compounds with highest activity at pH 6.5 and 30'C. There was
synergism between the 2 components, in that together they
released more glucose units from insoluble cellulose than could
be predicted from an examination of their activities alone.
125 PLUMBLEY, R. A.; MONTES, A. H.; THOMPSON, A. K.
Benomyl tolerance in a strain of Penicillium sclerotigenum
infecting yams and the use of imazalil as a means of control.
Tropical Agriculture (1984) 61 (3) 182-185 [En, 18 ref., 2 fig.,
3 tab.] Trop. Development Res. Inst., London WCIX 8LU, UK.
A benomyl-tolerant isolate of this mould was obtained
from sea-freighted Jamaican yellow yam (Dioscorea cayenensis). Growth of the isolate on an amended PDA medium
decreased exponentially as the concn of the fungicide was
increased. Although the pathogen could be grown on a medium
containing benomyl at 1000 mgfdm 3, imazalil at 10 mg/dm3
caused complete inhibition. On yam tissue, the reduction of
temp. from 25 to 14 oc caused a decrease in growth which was
further enhanced by treatment with benomyl. but the area of
decay continued to increase with storage ttme. Treatment of
inoculated yam with benomyl resulted in reduced lateral growth
of the fungus but increased penetration. This effect was more
pronounced at 20° than at 14 °. Treatment with imazalil at 500
or 1000 mg/dm3 completely inhibited decay during 28 days of
storage at 20°.

128 WETERER, D. R.; PRITCHARD, M. K. Volatile monitoring as a technique for differentiating between E. carotovora and
C. sepedonicum. American Potato Journal (1984) 61 (6) 345353 [En, es, 9 ref., 2 fig., I tab.] Dep. Pl. Sci., Univ. Manitoba,
Winnipeg, Man. R3T 2N2, Canada.
Total volatile production/unit time was much greater from
soft rot (Erwinla carotovora ssp. carotovora and E. carotovora
ssp. atroseptica) due to more rapid development after infection.
Total volatile production during the period required for the
development of soft rot infection was similar to the output
detected during the longer period required for the development
of the ring rot (Corynebacterium [michiganense pv.]
sepedonicum). The volatile profiles of the 2 pathogens featured
a number of commonly shared metabolites. but one compound
was unique for ring rot infections and 2 for soft rot. There were
also consistent disease-specific changes in the relative concn of
many of the metabolites detected in the volatile profiles.

129 BARTZ, J. A.; KELMAN, A. Bacterial soft rot potential
in washed potato tubers in relation to temperatures of tubers and
water during simulated commercial handling practices. American Potato Journal (1984) 61 (8, I) 485-493 [En, es, 23 ref., 3
tab.] Dep. Pl. Path., Univ. Florida, Gainesville, Fla. 32611,
USA.
The soft rot potential in tubers was affected by differences
in temp. between tubers and suspensions of Erwinia carotovora
sspp. atroseptica and carotovora at the time of inoculation by
immersion. In general disease severity after incubation was
higher when tuber temps. were higher than when they were
equal to or lower than that of the water suspensions. Disease
severity was also greater when tubers were stored at 20-23 °C
compared with 4° or 26-30° for 16-18 h before immersion.
Tubers with a pulp temp. of 8° were more prone to bruising
compared with those at 18° when struck with a pendulum type
bruising instrument. When the injured tubers were inoculated
and incubated, most bruises became infected.

See also abst. 90

130 BARTZ, J. A.; KELMAN, A. Inoculation of potato tubers
with Erwinia caroto~·ora during simulated commercial washing
and fluming practices. American Potato Journal (1984) 61 (8,
I) 495-507 [En, es, 27 ref., I fig., 3 tab.] Dep. Pl. Path., Univ.
Florida, Gainesville, Fla. 32611, USA.
Soft rot potential (av. percentage tuber surface decayed
after a 4-day incubation at 20°C in a mist chamber) was
increased by increased duration of tuber immersion in water;
bacterial populations in the water; hydrostatic pressure on submerged tubers; and concn of a surfactant (Triton X-100) in the
suspensions. A sample from each tuber lot was uniformly moistened with tap water and then incubated to determine a baselevel disease severity. In Russet Burbank tubers from commercial storage severity increased from base level (0.8%) to 76%
when tubers were immersed in 5 X 10 6 cfujml of Erwinia
carotovora ssp. carotovora for 64 min prior to incubation. It was
64% when tubers were immersed in a similar suspension for only
0.1 min but with a hydrostatic pressure of 230 em of water.
Severity values 4- to 5-fold above controls resulted from a 5 min
immersion in 5 X 10 3 cfujml with hydrostatic pressures of 5,
180 or 370 em of water. A 20-fold increase in severity occurred
when Red LaSoda tubers were immersed briefly ( < 5 s) in 5 X
106 cfujml. Rinsing with tap water after inoculation but before
incubation did not affect the subsequent development of decay.
Thus the high potential for the decay in tubers Homed or washed
by water containing E. cannot be reduced by washes or rinses
with clean water.

127 REUST, W.; SCHWARZ, A.; AERNY, J. [Potato storage
trial in a controlled atmosphere.] Essai de conservation des pommes de terre en atmosphere contrOlee. Potato Research (1984)
27 (I) 75-87 [Fr, en, de, 13 ref.] Station federale de recherches
agronomiques de Changins, CH-1260 Nyon, Switzerland.
Tubers of five table and industrial cultivars grown in Switzerland were stored in 2%0 2 and 1, 6 or 12% C0 2 at 8°C and
85-90% RH. Bintje stored best under these conditions,
although losses due to rot (principally Fusarium) were high,
ranging on average from 12% (Bintje) to 61% (Eba). The losses
were highest with high C0 2 concentrations.

131
CAPPELLINI, R. A.; CEPONIS, M. J.; WELLS, J. M.;
LIGHTNER, G. W. Disorders in potato shipments to the New
York market, 1972-1980. Plant Disease (1984) 68 (II) 10181020 [En, 5 ref., 9 tab.] Dep. Pl. Path., Rutgers Univ., New
Brunswick, NJ, USA.
Data are tabulated on diseases and disorders of potato
tubers arriving at the NY market and their places of origin.
Bacterial soft rot [Erwinia carotovora] caused the most damage
followed by Fusarium tuber rot.

126 IKOTUN, T. Production of oxalic acid by Penicillium
oxalicum in culture and infected yarn tissue and interaction with
macerating enzyme. Mycopathologia (1984) 88 (I) 9-14 [En,
31 ref., I fig., I tab.] Dep. Agric. Bioi., Univ. lbadan, Ibadan,
Nigeria.
P. oxalicum produced the greatest amount of oxalic acid in
liquid culture and in infected yam tissue within 2 days of inoculation, whereas production of cell wall-degrading enzymes
peaked 8 days after inoculation. As oxalic acid was produced,
the pH of the culture and of the infected tissues was lowered.
Oxalic acid was not produced simultaneously with the macerating enzyme endo-polygalacturonase, but acted synergistically
with the enzyme by sequestering Ca present in the middle
lamella of yam cells and conditioning the cell wall for
hydrolysis.

Potato
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Green and salad ,·egetables
132 DAMEN, P.M. M. [The possibilities of sea transport of
vegetables to the United States.] De mogelijkhcdcn van zeetransport van groenten naar de Verenigde Staten. Bedrijfsontwikkeling (1984) 15 (2) 152-153 [NJ, I pl.] Sprenger Instituut,
Wagcningen, Netherlands.
The results are given of simulated transport trials with
lettuces and chicory kept in different C0 2 + 0 2 atmospheres in
Foodsource (nitrogen-filled) containers, refrigerated containers
or air freight. With lettuces air transport gave the best results,
followed by nitrogen containers. With chicory all types of simulated transport were satisfactory. Data arc presented on the
incidence of rot and on weight loss.

FISH AND SEAFOOD
133 COLLINS, C. H.; LYNE, P.M. Fish. In Microbiological
methods. London, UK; Butterworth & Co. (1984) Ed. 5, 203206 [En, 6 reF.] Public Health Lab. Service, Dulwich, London,
UK.
Instructions are given for the microbiological sampling of
fish, and the possible microbial content is described.

137 ROWSE, A. J.; FLEET, G. H. Efects of water temperature and slinity on elimination of Salmonella charity and
Escherichia coli from Sydney Rock oysters (Crassostrea commercia/is). Applied and Environmental Microbiology (1984)
48 (5) 1061-1063 [En, 14 ref., 2 tab.] Sch. Food Techno!., New
South Wales Univ., Kensington, NSW 2033, Australia.
The elimination of S. charity and E. coli was examined
during commercial purification of oysters. Both organisms were
rapidly eliminated at l8-22°C. Purification was effected but
slower at 24-27°C and incomplete and inconsistent at temp.
below l7°C. The oysters suffered stress and were not effectively
purified at water salinities of 15-20%0 but were rapidly purified
at 32-47%0 salinity. \Vinter-harvested and summer-harvested
oysters were purified similarly in water at 18-22°C and 32-36%0
salinity.
138 SCHANDEVYL, P.; DYCK, E. VAN; PlOT, P. Halophilic
Vibrio species from seafish in Senegal. Applied and Environmental Microbiology (1984) 48 (!) 236-238 [En, 16 ref., 2 tab.]
Dep. Microbial., lnst. Trop. Med., B-2000 Antwerp, Belgium.
Sucrose-positive and sucrose-negative halophilic Vibrio

species at counts of up to l 0 7/100 g were isolated from muscle
ttssue in 27 and 43%, respectively, of 128 scafish from coastal
waters in Senegal. V. parahaemo/yticus, including 21% ureasepositive strs., was the most common isolate.

MEAT
134 JOHNSON, A. R.; OGRYDZIAK, D. M. Genetic adaptation to elevated carbon dioxide atmospheres by Pseudomonaslike bacterin isolated from rock cod (Sebastes spp.). Applied and
Environmental Microbiology (1984) 48 (3) 486-490 [En, 17
ref., 3 fig., 1 tab.] lnst. Marine Resources, California Univ.,
Davis, Calif. 956I6, USA.
The microorganisms on rock cod fillets stored in a modified
atmosphere (MA, 80% C0 2-20% air) at 4°C for 21 days were
isolated. Only Lactobacillus sp. (71 to 87%) and tan-coloured P.
sp.·like isolates (TAN isolates) were found. The TAN isolates
grew more slowly in MA than in air at 8°C. When TAN isolates
were grown in air at go and then transferred to MA at 8°, there
was an initial decline in viable counts for 10 to 30 h followed by
exponential growth. During this exponential growth phase in
MA, the growth rates of the TAN isolates from MA-stered fish
were significantly greater than those of the TAN isolates from
fresh fish grown under MA for 21 days, it then grew as rapidly
under MA as isolates from MA-stered fish. It is suggested that
the TAN isolates genetically adapt to high levels of C02 •
RAHIM, Z.; SANYAL, S. C.; AZIZ, K. M. S.; HUQ, M. 1.;
A. A. [solation of enterotoxigenic, hemolytic,
and antibiotic-resistant Aeromonas hydrophila strains from
infected fish in Bangladesh. Applied and Environmental
Microbiology (1984) 48 (4) 865-867 [En, 24 ref.] Int. Centre
Diarrhoeal Dis. Res., Bangladesh.
Eight strains of A. hydrophi/a isolated from skin infections
of common freshwater fish in Bangladesh were tested for enterotoxin production, haemolysin production, correlation between
these two activities, and resistance to different drugs, especially
ampicillin. As the strains produced an enterotoxin that was
related to beta-haemolytic activity, production of betahaemolysin may be an indicator of enterotoxicity. Four of the
strains were susceptible to 12.5 JLg of ampicillin per ml; media
containing this antibiotic may not be suitable for their isolation.
135
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136 MAKARIOS·LAHAM, 1.; LEVIN, R. E.
Isolation from
haddock tissue of psychrophilic bacteria with maximum growth
temperature below 20°C. Applied and Environmental Microbiology (1984) 48 (2) 439-440 [En, 10 reF., I fig., 2 tab.] Dep.
Food Sci. and Nutrition, Massachusetts Agric. Exp. Sta., Massachusetts Univ., Amherst, Mass. 01003, USA.
A series of 7 Gram-negative obligately psychrophilic cultures were isolated from a fresh haddock fillet and constituted
8.8% of the total bacterial population on the tissue. All of these
isolates are facultatively anaerobic, ferment dextrose without
gas production, produce trimethylamine, are sensitive to the
vibriostatic agent 0/129, and grow at temps. from 0 to !5°C but
not at 20°.

See also abst. 10
139

MANSFIELD, J. M.; FARKUS, G.; WIENEKE, A. A.; GIL·
J. Studies on the growth and survival of Staphylococcus aureus in corned beef. Journal of Hygiene (1983) 91 (3)
467-478 [En, 15 ref., 6 tab.] Union International Res. Cent., St.
Albans, Herts., UK.
The growth of an enterotoxin A producing str. of S. aureus
in corned beef was investigated. The rate of spread of the organisms was related to the temp. and length of storage of the cans
and the numbers of bacteria inoculated. Cans which had been
stored for > 4 months showed high counts of the bacteria
throughout the meat. It was noted that with the long term
contaminated product counts of S. aureus on some selective
media may give falsely low results. Numbers of S. aureus on
meat inoculated by handling after removal from the can were
initially extremely variable. More uniform distribution and
higher counts were attained only if the meat was exposed for
some hours at ambient temp. or above. The significance of the
results to the investigation of outbreaks of food poisoning suspected of being associated with cans of corned beef is discussed.
BERT, R.

140 COLLINS, C. H.; LYNE, P. M. Meat. In Microbiological methods. London, UK; Butterworth & Co. (I984) Ed. 5,
195-202 [En, 10 ref.] Public Health Lab. Service, Dulwich,
London, UK.
Methods of sampling meat, meat products and poultry are
described. Predominant spoilage organisms arc detailed.

141 DAINTY, R. H.; HIBBARD, C. M.; EDWARDS, R. A. Celllular fatty acids of streptobacterin isolated from vacuum packaged meats. Systematic and Applied Microbiology (1984) 5 (2)
233-240 [En, 15 ref., I fig., 2 tab.] Meat Res. lnst., Langford,
Bristol, UK.
The fatty acid composition of the total cellular lipids of 25
strs. of streptobacteria isolated from vacuum packaged meats
was determmed. On the basis of their tetradecanoic (n-C 14 •1)
and tetradccanoic (n-C 14 :o) contents, 2 separate clusters of org"anisms, corresponding precisely to those adentified in an earlier
taxonomic study, were apparent. The cluster with the lower
content of these 2 acids identified closely with named strs. of
streptobacteria from various sources. The second cluster was
clearly different and could be further subdivided on the presence/absence of cyclopropane fatty acids.
142 BELL, R. G.; LACY, E. M. DE Heat injury and recovery
of Streptococcus faecium associated with the souring of chubpacked luncheon meat. Journal of Applied Bacteriology (1984)
57 (2) 229-236 [En, 27 ref., 4 fig., 1 tab.] Meat Industry Res.
Inst. New Zealand, Hamilton, New Zealand.
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The presence of NaCI in the heating medium provided
some protection from lethal heat damage for cells of a S.
faeciurn str. isolated from luncheon meat whereas the presence
ofNaN02 either alone or in addition to NaCI, had no significant
effect on cell survival. Subsequent recovery and growth of heatdamaged cells was retarded by the presence of NaCL When
NaN0 2 was present in addition to NaCl the inhibitory effect of
the latter was reduced. The resistance of pasteurized chubpacked luncheon meat to streptococcal spoilage during storage
at temp. conducive to microbial growth results from a prolonged
heat-induced salt-maintained pre-grow adjustment phase rather
than to any inherent inhibitory property of the luncheon meat to
the growth of non-heat-damaged S. faecium cells.
143 Hi\NNJNEN, M.-L.; KORKEALA, H.; PAKKALA, I'. Effect
of various gas atmospheres on the growth and sur\tival of
Campylobacter jejuni on beef. Journal of Applied Bacteriology
(1984) 57 (I) 89-94 [En, 23 ref.] Coli. Vet. Med., Dep. Food
Hygiene, Hameentic 57, 00550 Helsinki 55, Finland.
Pieces of fresh beef inoculated with three strains of
Campylobacter jejuni were: (a) vacuum packaged, (b) packaged in an atmosphere of 20% C02 + 80% N 2, or (c) packaged
into sterile Petri dishes in anaerobic cultivation boxes, which
were filled with a gas mixture of 5%02 + 10% C02 + 85% N 2•
The packaging material in the first two treatments was PA
80/PE 100-PE 100/PA 80/PE 100. The survival of
Campylobacter cells was followed at 37°C, 20°C and 4°C for
48 h, 4 days and 25 days, respectively. At 37°C the counts of
two Campylobacter strains increased in each package treatment
for 48 h. At 20°C and at 4°C the counts of the same two strains
decreased by 1 to 2 log units and 0.5 to 1 log unit, respectively,
during storage. The survival of the two strains was about the
same in all package treatments. The third strain was the most
sensitive of the strains studied. At 37°C its numbers increased
only in the optimal gas atmosphere; at 20°C the strain was not
detectable after 24 to 48 h storage and at 4°C after 4 days
storage. The aerobic plate counts were measured for all samples
at the same time as Campylobacter counts. The high indigenous
bacterial numbers of the meat samples did not appear to have a
great effect on the survival or growth of campylobacters.
144 NETIEN, P. VAN; ZEE, H. VANDER; MOSSEL, D. A. A. A
note on catalase enhanced recovery of acid injured cells of Gram
negath:e bacteria and its consequences for the assessment of the
lethality of I.-lactic acid decontamination of raw meat surfaces.
Journal of Applied Bacteriology ( 1984) 57 (I) 169-173 '[En, 22
ref.] Div. Food Microbiol., Fac. Vet. Med., Utrecht Univ.,
Netherlands.
Addition of catalase (150 units/ml) to a rich infusion agar
used for solid medium repair of ~cid injured pathogenic Enterobacteriaceae increased the recovery of such populations by 1-2
log cycles entailing an equal size reduction in the true lethality
of this mode of processing for safety.
145 LAMBERT, J.D.; MAXCY, R. B. Effect of gamma radiation on Campylobacter jejuni. Jouma/ of Food Science (1984)
49 (3) 665-667, 674 [En, 27 ref., 4 fig.] Dep. Food Sci. &
Techno!., Nebraska Univ., Lincoln, Neb. 68583-0919, USA.
Radiation resistance of C. jejuni in broth, ground beef and
ground turkey meat was determined using dose levels from 0200 Krad at -30 ± I0°C, at 0-5° and at 30 ± 10°. Irradiation
at -30° increased radiation resistance of cultures in ground
meats; broth cultures were not greatly influenced by temp. The
effect of culture age on radiation resistance was also evaluated
using cells in various physiological phases. Age did not have a
pronounced effect on radiation resistance. The largest D 10 value
for C. jejuni was 32 Krad, which was less than 0 10 values
commonly reported for Salmonellae.
146 LEAK, F. W.; KEMP, J. D.; LANGLOIS, B. E.; Fox, J. D.
Effect of tumbling and tumbling time on quality and microHora of
dry-cured hams. Journal of Food Science (1984) 49 (3) 695698 [En, 14 ref., I fig., 5 tab.] Dep. Animal Sci., Kentucky
Univ., Lexington, Kty. 40546, USA.
Thirty-two intact hams were studied. Tumbled hams had
higher salt concn, lower moisture percentages and showed more
muscle separation and excessive surface drying. Tumbling significantly accelerated salt and nitrite penetration during the first
2 weeks of curing but had little subsequent effect. Tumbled
hams generally had lower microbial counts; however, after ageing all hams were of acceptable microbial quality.

147 QIAN, G.-S.; YANG, G. C. Rapid extraction and detection of aftatoxins 8 1 and M 1 in beef lh·er. Journal of Agricultural and Food Chemistry (1984) 32 (5) 1071-1073 [En, 4 ref.,
2 fig., I tab.] Div. Chern. & Physics, FDA, Washington DC
20204, USA.
A method for the determination of aflatoxins 8 1 and M 1 in
small samples (I g) of beef liver, using a simple and rapid extraction and clearup procedure, is described. C 1g disposable columns
are used in conjunction with normal-phase high-performance
liquid chromatography with a packed-cell fluorescence detector.
The method is particularly suitable for the analysis of small
autopsy and biopsy specimens, which are not amenable to analysis by published methods due to sample size limitations. Recoveries from liver samples spiked at 0.5 p.p.b. were 96% for 8 1 and
58% for M 1•

DAIRY PRODUCfS
148 MOSSEL, D. A. A. Seventy-five years of longitudinally
integrated microbiological safety assurance in the dairy industry
in the Netherlands. Netherlands Milk and Dairy Journal
(I 983) 37 (4) 240-244 [En] Dep. of the Sci. of Food of Anim.
Origin, Univ. of Utrecht, Utrecht, Netherlands.
A chronological account is given of work in the Netherlands since 1945 on the microbiological safety of milk and milk
products, with particular reference to stability of canned
processed cheese under tropical conditions, sterilization of milk
and milk products, prevention of contamination of dried milk
products and milk chocolate with salmonellae and similar enteropathogens,the problem of bacterial colonization of cream used
in ice cream parlours and confectionery, quality control of fresh
cheese and hard cheese, and the problem of occasional minor
outbreaks of staphyloenterotoxicosis due to consumption of via
(a product similar to custard).
149 NORTHOLT, M. D. Pathogenic micro-organisms in fermented dairy products. Netherlands Milk and Dairy Journal
(1983) 37 (4) 247-248 [En, 4 ref.] Netherlands Inst. for Dairy
Res., Ede, Netherlands.
Growth of salmonellae, Escherichia coli. Mycobacterium
bovis, Brucella abortus, Campylobacter jejuni, Yersinia enterocolitica, Bacillus cereus, Staphylococcus aureus and foodand-mouth disease virus in cheese, butter and yoghurt is discussed. Factors that inhibit growth of pathogens, such as lactic
acid, nisin and other antimicrobial compounds, and anaerobic
conditions, are listed, and the problems of biologicall>' active
amines produced by lactobacilli or faecal streptococci and of
mycotoxins produced by moulds such as Aspergillus versicolor
on cheese arc mentioned. It is stressed that the acidification of
milk by lactic acid bacteria must start without delay and must
proceed undisturbed if growth of pathogens in fermented milk
products is to be properly controlled.
150 VARABIOFF, Y. Spoilage organisms in yoghurt. Dairy
Products (1983) 11 (2) 8-12 [En, 7 ref.] Otto Madsen Dairy
Res. Lab., Brisbane, Australia.
I 00 yoghurt samples (84 reduced fat, 14 skim milk and 2
frozen varieties, comprising 28 different flavours) from 13 manufacturers were obtained from wholesale distributors and
analysed on receipt and after incubation at 7°C until expiry
date 14-29 days later. The% samples with lactic acid bacteria
counts higher than 10 9fg on arrival and after incubation,rcsp.,
were 76 and 56; the corresponding% for samples with more than
103 yeasts/g were 5 and 43%, and with more than I 00 moulds/g
were 0 and 9%. Psychrotrophic bacteria were found in 6 samples
on arrival, but in only 2 after incubation, whilst the number of
samples containing psychrotrophic yeasts and moulds, resp.,
increased from 5 and 1 initially to 12 and 18 after incubation.
151 CHOPRA, A. K.; MATHUR, D. K. Isolation, screening
and characterization of thermophilic Bacillus species isolated
from dairy products. Journal of Applied Bacteriology (1984)
57 (2) 263-271 [En, 26 ref.] Div. of Dairy Microbiol., National
Dairy Res. Inst., Kamal 132001, India.
Proteolytic thermophilic bacterial cultures ( 171 strains)
were isolated from different milk and milk products [raw, pasteurized, flavoured, condensed and dried milks, infant formulas
and khoa]. After screening for proteinase production in a liquid
medium, 50 isolates that exhibited enzyme activity in excess of
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100 units/ml were selected and identified. 29 were Bacillus

stearothermophilus (constituting 58% of the total), 12 were B.
coagu/ans, 5 were B. circulans and 4 were B. lichenifqrmis.
Dried skim milk contributed the max. number of B.
stearothermophi/us (64.7%) followed by raw milk (63.2%) and
pasteurized milk (44.4%). When the culture supernatant liquids
from the selected isolates were heated for 10-30 min at 50~70°C,
5 cultur~s retained 100% proteinase activity after 30 min at
65"C. Proteinase of B. stearothermophilus RM-67 had the
max. heat resistance and retained 87.5% of its activity after 30
min at 70°C.

152 JORDANO SALINAS, R.
[Yoghurt contamination with
yeasts and moulds.] Evoluci6n de Ia contaminaci6n del yogur par
levaduras y mohos. Archivos de Zootecnia (1984) 33 (125) 97103 [Es, en, 19 ref.] Dep. de Higiene, Fac. de Vet., Univ. de
Cordoba, Cordoba, Spain.
Yeasts were detected (>10 colonies/g) in 70 and 20% of
natural yoghurt from 2 Spanish \>rands (50 samples each)
analysed within 24 h of manufacture; none of 50 samples of

strawberry-flavoured yoghurts of each of the same 2 brands
contained yeasts. Moulds were found in sorrw samples of natural
and flavoured yoghurt of both brands. There was no single clear
trend in yeast or mould contaminatio11 within samples stored flt
?"C for up to 40 days.
153 CoLLIN~, C. H.; LYNE, P.M. Milk and dairy products.
In Microbiological merhods. London, UK; Butterworth & Co.
(1984) Ed. 5, 207-222 [En, 18 ref.] Public Health Lab. Service,
Dulwich, London, UK.
Tests for milk used in the UK (statutory and non-statutory)
are described. Methods for examination of other dairy products
including bl,J.tter, cheese and eggs are given. The po~sible microbial content of milk and other dairy products are described.
154 MEGALLA, S. E.; MOHRAN, M.A. Fate of aflatoxin B"l
in fermented dairy products. Mycopatho/ogia (1984) 88 (I) 2729 [En, 12 ref., 2 fig.] Dep. Bot. Dairy Sci., Assiut Univ., Assiut,
Egypt.
· ·Polyacrylamide gel electrophoresis and thin layer <;hromatography (TLC) were applie~ to detect the fate of aftatoxins )l 1
in milk fermented with an active culture of Streptococcus /actis
(ATCC-11454), TLC analysis revealed the formation of 2 fluorescent metabolHes (qfl!!toxin B2a and aflatoxicol) in the milk. It
is suggested that c9nsumption of fermented dairy products
re4uces the chances of toxicity from aftatoxins.
Milk
155 jAKSCH, P.; ZAADHOF, K. J.; TERPLAN, G. [Research on
the lipopolysacchari~e (LPS) content of milk apd milk products
and o~ the suitability Pf the Limulus test for the prediction of
keeping quality of p~steurized milk.] Untcrsuchung Zufll LPSGehalt von Milch un~ Milchprodukten und zur Eignung des
Limulus-Tcsts zur Vorhersage ~~r Haltbarkeit pastel!risiert~r
Konsummilch. De~tsche Mo/kerei"Zeitung (1983) 104
(51/52) 1604-!606, )608-1610 [De, 22 ref.] Lehrstph! fUr
Hygiene & Tec)l. der Milch, Ludwig-M~ximilians-Univ.,
Munich, Germfln Federal Republic.
The background and theory of the Li~ulus test is discussed. Data for lipopolysaccharide contents ([,PS) of [()ilk and
milk products arc given (265 samples). S~nsqry determinations
qf keeping qualitY for 4P samples of past~urized mil~ were
compared with the Limulus clifference titres (24 h at 20°C and
72 hat IO"C) (r; -0.55 and -0.59, resp.), Weihenstepqaner
recontamination titre (r == -0.53) and the pyruvate ditt-~rence
values (r == -:Q.30). No major djfferences were found between
these methods. The Limulus test values were obtained in a
shorter time (24 h) and could be obtained using standard bacteriological laboratory equipment.
156 LANGEVELD, L. P.M. Bacteria and t~e keeping q~ality
pf pasteurized milk. Netherlands Milk and Dairy Journal
(1983) 37 (4) 244-245 [En, 7 ref.] Netherlands Jnst. for Dairy
Res., Ede, Netherlands.
This review discusses the definition of keeping qpality and
factors affecting it, and the estimation of keeping quality by
means of Arrhenius plots or by means of time-temp. indicator
strips.
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MCKELLAR, R. C.; FROEHLICH, D. A.; BUTLER, G.;
CHOLETTE, H.; CAMPBELL, C. The effect of uncooled storage
on proteolysis bitterness and apparent l'iscosity in ultra-hightemperature milk. Canadian Institute of Food Science and
Technology Journal (1984) 17 (I) 14-17 [En, fr, 12 ref.] Food
Res. Inst., Agric. Canada, Ottawa, Ontario KIA OC6, Canada.

Changes in proteolysis, bitterness and apparent viscosity in
2 batches of UHT milk from each of 4 dairies, 2 using the
indirect and 2 the direct method of sterilization, were examined
during storage at 20°C for up to 30 wk. Proteolysis and bitter~
ness increased with time ip milk from all 4 dairies. These
changes were more apparent in milk sterilized by the dire9t
method. Milk sterilized by the indirect method exceeded the
manufacturer's expected shelf-life of 12 w~ while 2 of the 4
batches of directly sterili~ed milk spoiled within this period.
Increases in apparent viscosity and gelatioi} were detect~d in
milk from dairies using the dii'e9t method of sterilization 6-10
wk after significant bitterness had deyeloped. Close correlations
(0.822-0.971) between proteolysis and time were observed for
!ill 4 dairies. Proteolysis correlated well with bitterness (0.7620.862) in milk sterilized by the direct method. Lower but highly
significant (P less than 0.01) correlations (9.477 and 0.507)
were obtained with the other 2 ~airics. Results suggest that rate
of proteolysis could be used to predict shelf-life of UHT milk
sterilized by the direct method.

158 HIRSH, D. C.; MARTIN, L. D. Rapid detection of Salmonella in certified raw milk by using cJJarge-modificd filters and
Felix-01 bacteriophage. Jownal of Food Protection (1984) 47
(5) 388-390 [En, 26 ref.] Dep. of Vet. Microbial. & Immunology, Univ. of California, Davis, California 95616, USA.

S.almonellae wen: removed from 30 ml samples of milk by
filtration through a 61-!llm diam. electropositiY!! filter with pore
size 2-10 ,urn. Bacteria trapped on the filter w~r~ eluted with 25
ml alkaline brain heart infusion broth (pH 10). The broth was
adjusted to pH 7 with cone. HCI, and Brilliant Green dye was
added at 500 !'g/ml. After incubation at 42°C for 16 h (with
shaking), the culture was centrifuged at 10 000 X g, and the
bacteria resuspended in nutrient broth. A portion of this suspension was distributed over the surface of a nutrient agar plate.
After the inoculum had dried, 20-!'1 of Felix-01 bacteriophage
(approx. 10 11 p.f.u.fml) were placed in the centre of the plate. In
the presence of salmonellae, a visible lacuna developed within 6
h at 37"C. Qf 28 strains of salmonella tested, only I (Salmonella dublin) did not grow in the broth containing Brilliant
Green dye. Felix-0 l bacteriophage did not form lacunae on
lawns of non~salJllonella spp. The method enai.;JI~s 5 salmonella
cellsjml of milk to be detected within 24 h.

159 PHILLIPS, J. D.; GRIFFITHS, M. W.; MUIR, D. D. Preincubation test to rapidly identify post-pasteurization contarpination in mi!Jt and single cream. Journal of Food Protection
(1984) 47 (5) 391-393 [En, 8 ref.] Dep. of Milk Utilization,
Hannah Res. lost., Ayr KA6 5HL, UK.

The test consists of mixing 10 ml milk (or 10 g cream) wit~
0.1 ml of a solution containing crystal violet (2 mgfml). nisin
(49 000 U/ml) and penicillin G (20 000 U/ml) to prevent
growth of Gram-positive organisms. After pre· incubation of the
mixture at 21 °C for 25 h. portions were plated onto milk agar
and counted after a further incubation for 25 h at 21 °C.
Psychrotrophie bacteria were determined in the original milk or
cn~am sampl~~ stored at 6°C for 7 days. Comparison of the prcjn(:ubation (P-INC) psychrotroph cpunt with th~t obtained
after storage of pasteurized milk at 6°C for 7 days showed that
there was good agreement between the 2 methods (r ; 0.89).
85% of pasteurized milk samples and 86% of pasteurized single
cream samples tested coul4 be categorized as being acceptable
or unacceptable on the basis of the P-INC test. In 4 of 65 cream
samples there was appreciable growth of a sporeforming organism during the pre-incubation stage. The organism appeared to
be J!acil/us cereus subsp. mycoides, which is resistant to the
inhibitors in the medium. Since this organism is present in low
numbers in pasteurized cream, it would not affect the accuracy
of the P-INC test. [See also DSA 46, 3805; Journal of the
Society of Dairy Technology (1984) 37, 22.]
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Cheese
160 KLETER, G.; LAMMERS, W. L,; Vos, E. A. The influence
of pH and concentration of lactic acid and NaCI on the growth of
Clostridium tyrobutyricum in whey and cheese. II. Experiments
in cheese. Netherlands Milk and Dairy Journal (1984) 38 (I)
31·41 [En, nl, 30 ref.] Lab, of Dairying & Food l'hysics, Agric.
Univ., Wageningen, Netherlands.
Gouda cheese was made from milk inoculated with about
10 Clostridium tyrobutyricum sporesfml, The cheesemaking
procedure was normal except that no nitrate was used and the
ripening temp. was 18 instead of I4°C. Effects of initial NaCI
concn, and of pH, lactic acid concn. and final NaCl concn. (after
brining) in the 10-day-old cheese were similar to their effects in
whey, studied in Part I [DSA 44, 8676]. Addition of calcium
lactate to the milk so as tQ inc;:rease lactic acid concn. in the 10day-old cheese from 2.8 to 4.5% (in moisture) retarded slightly
but did not prevent late blowing due to C. tyrobutyricum. At pH
5.10 and with a normal lactic acid concn. of 2.8% and a final
NaCI concn. of about 3.8%, an initial NaCI concn. of at least
2.9% was neected to prevent late blowing. If the final NaCI
<;OJ'!CJ'!. reac~ed 5%, however, an ip.itial NaCI content of 2.3%
was $l!fficient to avoid this def~ct, Initial NaCI contents over 2%
in~ibiteQ the starter bacteria (Streptococcus cremoris E8) but
slightly lower initial NaCl cont~nts combineQ with lactic p.cid
and final NaCI ~oncn. of abou! 4.5% prevented late blowing
without unaccept~ble effects on the starter.

ANIMAL PROTEIN
Animal fibres

See also abst. 251
Adhesi•es

mgfmg protein, the highest rate exceeding 8 l'g of lignin/mg
protein per hour. The lignin underwent a degradation-dependent binding to the mycelium, and was gradually released on
continued incubation. Random depolymerization of the lignin
occurred simultaneously with its oxidation to C02 • Time
required to reach maxirrial binding, depolymerization and rate
of degradation to C0 2 increased with increasing initial concentration of lignin. Histidine and glutamate, repressors of the
complete oxidation of lignin to cot, also strongly suppressed
mycelial binding and depolymerizatton. Lignin was not bQund,
depolymerized or oxidized to C02 in primary growth-stage cultures. These latter results indicate- that the entire ligninolytic
system is secondary met~bolic.
163 T!EN, M.; KIRK, T. K. Lignin-degrading enzyme from
the hymenomycete Phanerochaete chrysosporium Burds. Science, USA (1983) 221 (461 I) 661-663 [En, 19 ref., I pl. ORS]
FPL, USDA For. Serv., Madison, WI 53705, USA.
Assays of the extracellular fluid of ligninolytic cultures of
this wood-decomposing fungus have shown that it contains an
enzyme that degrades lignin substructure model compounds as
well as spruce anQ. birch lignins. The enzyme has a mol~cular
size of 42 000 daltons and requires H 20 2 for activity.
164 BLANCHETTE, R. A. Screening wood decayed by white
rot fungi for preferentialligpin degradation. Applied and Environmental Microbiology (1984) 48 (3) 647-653 [En, 22 ref., 3
fig., 3 tab.] Dep. Plant Pathol., Minnesota Univ., St. Paul,
Minn. 55108, USA.
Scanning electron microscopy was used to identify 26 white
rot fungi that selectively removed lignin from various conif~rous
a~d hardwood tree speCies. Dclignffied wood from field colic;~·
tions had distinct micromorphological characteristics that we:re
easily differentiated from other types of decay. Chemical analyses of delignified wood indicated that the cells were composed
primarily of cellulose. Only small percentages of lignin and
hemicelh.dose were evident. Delignified wood was not uniformly
distributed throughout the decayed wood S!liDJ?les. The investigation demon~trated tJtat selectiVe delignifi~at1on among white
rot fungi is more prevalent than previously realized.

See also abst. /95
Cellulose

PLANT FIBRES
161 MOUSA, 0. M.; NOMEIR, A.-A. A.; All, H. Y. Fiber
properties of some cotton cultivars inoculated with some
phytopathogenic fungi un~er different leYels ofrelatiYe humidity.
Annals of Agricultural Science, Moshtohor (1984) 20 (2) 2938 [En, ar, 18 ref., 3 tab.] Fac. Agric., Cairo Univ., Egypt.
The 3 cultivars were inoculated with the cellulose-decomposing fungi Aspergillus niger. Rhizopus stolonifer, PeniciiUum oxalicum and Alternaria tenuis [A. alternata] and
exposed to RH 70, 85 or 100% at room temp. for 30 days.
Increases in RH generally resulted in an ipcrease in cellulose
decomposition, resulting in loss~ jn fibre tensile strength, elongation and toughness, and an increase in stiffness. Cellulose
decomposition by A. ni$er and R. sto/onifer was more severe
than by the other 2 fungt. At 70% RH Giza 45 and McNair 308
were~ relatively resistant to A. a/ternata and R. ~tolonifert while
Dcltap,inc 70 had higher resistance only to A. alternatq.
Lignin
162 CHUA, M. G. S.; CHOI, S.; KIRK, T. K.
Mycelium
binding an" depolymE:!rization of synthetic 14C-Iabeled lignin during decomposition by Phanerochaete chrysosporium. Holzforschung (1983) 37 (2) 55-61 [En, de, 24 ref. BLL] FPL, USQA
For. Serv., Madison, WI 53705, USA.
Earlier investigations with the white-rot w()od-decomposing basidiomycete P. chrysosporium elucidated the culture
parameters that influence the decomposition 9f lignin to C0 2•
Optimized ligninolytic cultures produce 14 CQ2 immediately on
introduction of synthetic 14 C-Ii~nins. The pr~sent study
examined, with synthetic (ring-U- 4C)-lignin, the degradative
capacity of such cultures. and the interrelationship between
mycelial binding of the lignin, its depolymerization, and its
complete decomposition t9 C02 • The rate of C02 production
increased with increasing lignin concentration through I

See also abst. 173

TIMBER
165 KAARIK, A.; H~J;NINGSSON, B. (Rot <!a!Dage to wooden
windows - pathogens and control.] Rtitskador i trHffinster skadeorgan!!:!~er och bekffmpning. Skogsfakt(J, Skogsvetenskqp/iga FaktJ/teten, Sveriges lAntbruksuniversitet, T{!knik
och Virke (I 983) No. 2, 4 pp. [Sv, 8 ref., 4 pl.]
Ba~terial

attack

166 NILSSON, T.; HQLT, D. Bacterial attack occurring in
the s, layer of wood fibri'S. Holzforschung ( 1983) 37 (2) I P7"
108 tEn; § ref., I pl. Bj..L] Dep. For. Prod., Swedish Univ.
Agric. Sci., Box 7008, S-750 07 Uppsala, Sweden.
Test blacks of softwood and hardwood were ~xposed in
compost soil in a variety of external locations. Test stakes of
preservative tre~ted finus sylvestris and Fagus sy/vqtica wer~
~!so exposed in th~ l!J.P.Oratory to hot, humid compost ~oil. Sam:·
pies of wood were examined by SEM peri9dically. Decay wa~
shown to have been initiated by a single biiclerium (short ro4
type) eroding throug\t the S 3 layer into the underlying S 2 layer,
where it divides and grows, tunnelling throughou~ ttie s2 layer
and also into the S 1 layer in softwoods. Channals were also
observed extending through the middle lamella from one fibre to
another. Preservative type and lo~Qing did not appear to in~u
ence ba9terial activity; even CCA-!reated pine (12 kgfm 3 1oading) was affected.

Terrestrial fungal attack

See also absts. 227. 244
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167 NILSSON, T.; HENNINGSSON, B. [Soft rot- a destroyer
of wood which is difficult to control.] Soft rot - en
sv~rbekampad trlifiirdarvare. Skogsfakta, Skogsvetenskapliga
Fakulteten, Sveriges Lantbruksuniversitet, Teknik och Virke
(1982) No. I, 4 pp. [Sv, 7 ref., 3 pl.]lnst. Virkcslilra, SLU, 750
07 Uppsala, Sweden.
Reasons are suggested why soft rot fungi can attack
impregnated timber more than white or brown rot fungi.
168 WANG, W. H.; YIN, S.C.; CHEN, S. Y. [A study on the
decay resistance of acetylated wood.] Journal of Nanjing Technological College of Forest Products (1982) No.4, 64-72 [Ch,
en, 7 ref., 3 pl.] Dep. Wood Sci. & Tech., Nanjing Tech. Col!.
For. Prod., China.
Measurements of wt. losses caused by Lenzites trabea in
acetylated and untreated samples of wood of 3 species (Pinus
massoniana, Fraxinus mandshurica and Tilia amurensis),
showed that acetylation transformed the wood from the perishable class to the moderately to very durable. Microscol?ic studies
showed that in acctylated specimens (wt.loss 0-29.8%) cells and
cell walls were not degraded, and fungal hyphae existed only in
the parenchyma and tracheid lumen. In control specimens (wt.
loss 73.8-78.2%) cells and cell walls were degraded, with large
numbers of hyphae and bore holes.
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towards the middle lamella. Occasionally,locally restricted degradation was observed. A change in electron density suggested
an enzymic attack on one of the wood components in the cell
wall. In the initial phase of attack aggregates of osmiophilic
particles were found on the lumen surface as well as around the
hyphae and within the hyphal protoplasm. In later stages of
decay they appeared, though in smaller numbers, in the places
of intensive decay. They were never observed in the cell wall.
Two theories as to their origin are discussed.
173 YEOH, H. H.; TAN, T. K.; TIAN, K. E.
Cellulolytic
enzymes of fungi isolated from wood materials. Mycopathologia (1984) 87 (1/2) 5!-55 [En, 16 ref., 2 fig., I tab.] Bot.
Dep., Natn. Univ. Singapore, Singapore 0511.
Cunninghamel/a spp., Glioc/adium de/iquescens,
Trichoderma harzianum and T. koningii were isolated from
rotten wood chips. When grown on medium containing cellulose, all except C. spp. produced 3 primary enzymes (exoglucanase, endoglucanase and {j-glucosidase) of the cellulase
complex. The patterns for enzyme production, changes in mycelial mass and pH of the induction medium forT. harzianum and
T. koningii were closely similar, and were distingushable from
those of G. de/iquescens.

169 LEA, R. G. Contribution to the testing of wood based
board materials. Document, International Research Group on
Wood Preservation, Working Group II (Fundamentals of Testing} (1982) No. IRG/WP/2176, 9 pp. [En, 9 ref. BLL] BRE,
Princes Risborough Lab., Aylesbury, Bucks., UK.
A paper prepared for the 13th Annual Meeting of the IRG,
<;e~me, Turkey, 24-29 May, 1982. The criteria for the selection
of test fungi are discussed, and the following candidate fungi are
described: Coniophora puteana; Amyloporia {Poria/ xantha;
G/oeophyllum trabeum; Lentinus lepideus; Pleurotus
ostreatus; and Coriolus l-'ersicolor. The soil block test for white
rot fungi (ASTMS D 2017-71) and the testing of homogeneously treated boards arc also described.

174 EAMUS, D.; JENNINGS, D. H. Determination of water,
solute and turgor potentials of mycelium of "Various basidiomycete fungi causing wood decay. Journal of Experimental Botany (1984) 35 (161) 1782-1786 [En, 20 ref., I tab.] Bot. Dcp.,
The University, Liverpool L69 3BX, UK.
Studies on Phallus impudicus, Serpula lacrimans, Phanerochaete velutina and Armillaria me/lea are described. The
results are discussed in relation to translocation in fungi.

170 0TJEN, L.; BLANCHETTE, R. A. Xylobo/usfrustulatus
decay of oak: patterns of selecth:e delignification and subsequent
cellulose remmral. Applied and Environmental Microbiology
( 1984) 47 (4) 670-676 [En, 26 ref., 4 fig., I tab.] Dep. Pl. Path.,
Univ. Minnesota, St. Paul, Minn. 55108, USA.
X. frustulatus caused a distinct pocket rot in decorticated
oak. Polymerization products appeared to accumulate in
advance of delignified wood to form barriers to decay. Medullary ray parenchyma and carlywood vessels were not readily
degraded and remained between pockets of decay. Chemical
analyses indicated that 97% lignin, 96% xylose and 69% mannose were removed from pockets of wood during incipient decay.
Although 53% of the cellulose was removed from these areas,
the remaining white tissues were composed of relatively pure
cellulose. Hyphae became abundant as the released cellulose
was subsequently removed. In the most advanced stages of
decay, hyphae were absent from pockets, and only a sparse
lining of crystals, containing a high concn of Ca, re.mained.

175 REES, G. Appendage-mediated attachment in spores of
lignicolous marine fungi. Document, International Research
Group on Wood Preservation, Working Group IV (Marine
Wood Preservation) (1982) No. IRG/WP/487, 9 pp. [En, 14
ref. BLL] Dep. Sci., Farnborough Coli. Tech., Farnborough,
Hants. GUI4 6SB, UK.
A paper prepared for the 13th Annual Meeting of the IRG,
<;:e!mc, Turkey, 24-29 May 1982. SEM observations of the
appendages to the spores of 16 species of marine fungi arc
reported. The role of the appendages in aiding attachment of the
spores to wood substrata is described.

171
TEYEGAGA, A.; ROY-MACAULEY, H.
Comparatiave
tests of the biodegradation of four West African timber species.
Material und Organismen (1983) 18 (4) 303-311 [En, de, es, fr,
9 ref., 4 tab.] Dep. Bot., Fourah Bay Coil., Sierra Leone Univ.,
Freetown, Sierra Leone.
Experiments with test blocks of the sapwood of 4 West
Africa timber spp. produced different decay rates when exposed
to pure cultures with and without soil contact. These differences
have been attributed to the presence of some soluble reducing
sugars, the distribution of the parenchyma and the pore diameter of the vessels of the 4 wood spp.,

Marine/aquatic fungal attack

176
SUHIRMAN; EATON, R. A.
A preliminary report on
lignicolous marine fungi in the Ja"Va Sea, Indonesia. Document,
International Research Group on Wood Preservation, Working
Group IV (Marine Wood Preservation) (1982) No.
IRG/WP/488, 7 pp. [En, 14 ref. BLL] Portsmouth Polytech.,
Hants., UK.
A paper prepared for the 13th Annual Meeting of the IRG,
<;:e!me, Turkey, 24-29 May 1982. Of the 23 species of marine
fungi reported in the Java sea, 5 were shown to be capable of
producing soft rot: Cirrenalia macrocephala, Culcitalna
achraspora, Humicola alopallonel/a, Nais inornata and
Torpedospora radiata.
.

Insect attack

See also absts. 226, 247, 254, 258, 260
172 MESSNER, K.; STACHELBERGER, H. Transmission electron microscope observations of white rot caused by Trametes
hirsuta with respect to osmiophilic particles. Transactions of
the British Mycological Society (1984) 83 (2) 209-216 [En, 23
ref., 12 fig.] lnstitut Biochemische Technologic Mikrobiologie,
TU-Wicn, 1060 Vienna, Austria.
Transmission electron microscopy revealed that degradation of pinewood cell walls was not limited to the areas around
T. hirsuta [Coriolus hirsutus] hyphae, but occurred over the
entire lumen surface, resulting in a thinning of the cell walls

177 BROWNE, F. G. Bark beetles and ambrosia beetles (Coleoptera, Scolytidae and Platypodidae) intercepted at Japanese
ports, with descriptions of new species, VIII. Kontyu (1984) 52
(I) 150-158 [En]I9, Vivienne Close, Twickenham, Middlesex,
United Kingdom.
Ten new scolytid and 1 new platypodid species found in
timber at Japanese ports are described. Other species collected
are listed according to the countries of origin.
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178
DOPPELREITER, H.
[The residual effcctinncss of
diflubenzuron (Dimilin) against the old house borer (Hy/otrupes
bajulus (L.)) in pine sapwood.] Zur Langzeitwirkung von
Diflubenzuron (Dimilin) gegen den Hausbockkafer (Hylotrupes bajulus (L.)) in Kiefernsplintholz. Material und Organismen (1983) 18 (4) 263-268 [De, en, fr, es, 10 ref.]
Bundcsanstalt filr Forst- und Holzwirtschaft, Institut fiir
Holzbiologie und Holzschutz, D-2050 Hamburg 80, German
Federal Republic.
Evaporative aging of diflubcnzuron (Dimilin) in pine sapwood (Pinus sylvestris) prior to laboratory bioassays in the
German Federal Republic resulted in concentration- and timedependent variations in its effectiveness against newly hatched
larvae of Hylotrupes bajulus (L.). After 12 weeks of wind
tunnel treatment blocks impregnated with 0.20 and 0.50 kg
diflubenzuronfmj' showed a decrease in larval activity of 2.5 and
less than 13%, respectively. Diflubenzuron absorbed at 0.5
kgjm 3 remained I 00% effective. Intensifying the aging process
from 12 to 24 weeks revealed no additional loss in effectiveness.
A similar residual activity of diftubcnzuron in wood was
observed in natural aging tests based on 1-3 years of loft storage. These results indicated the potential of diftubenzuron as a
wood protectant against attack by H. baju/us.
179 Su, N.Y.; FAGE, J.P. LA Estimates of wood-consumption rates by termites. Document, International Research
Group on Wood Preservation, Working Group I (Biological
Problems) (1983) No. IRG/WP/1201, 14 pp. [En, 20 ref.
BLL] Dep. Entomol. Louisiana Agric. Expt. Sta., Louisiana
State Univ. Agric. Cent.,Baton Rouge, LA 70803, USA.
A paper prepared for the 14th Annual Meeting of the IRG,
Surfers Paradise, Queensland, Australia, 9-13 May 1983. The
effects of termite (Coptotermes formosanus) biomass and
experiment duration on the estimation of wood-consumption
rates were examined. Three models were used to calculate mean
standing crop of termites: (a) no mortality, (b) linear mortality,
and (c) non-linear mortality. Model (a) predicted a significantly
lower wood consumption rate than models (b) or (c). After 42
days experimental duration there was n.s.d. in wood consumption predictions between (b) and (c), but these were both greater
than (a). At 56 days all 3 models differed significantly, predictions from (c) being greatest. It is stressed that attention should
be paid to the method of calculating biomass and the optimum
duration of a feeding experiment in order to avoid underestimating wood consumption rates.
180 Su, N.Y.; FAGE, J.P. LA Differences in feeding activity
among colonies of Formosan subterranean termite, Coptotermes
formosanus Shiraki. Document, International Research Group
on Wood Preservation, Working Group I (Biological Problems)
(1983) No. IRG/WP/1202, 6 pp. [En, 18 ref. BLL] Dep.
Entomol., Louisiana Agric. Expt. Sta., Louisiana State Univ.
Agric. Cent., Baton Rouge, LA 70803, USA.
A paper prepared for the 14th Annual Meeting of the IRG,
Surfers Paradise, Queensland, Australia, 9-13 May 1983. Seven
colonies from near Lake Charles, Louisiana, were examined.
Wood consumption rates differed significantly among the colonies (range, 23.8-78.48 mgfg termite daily). There was no significant correlation between size of termite and daily
consumption of wood.
181 LANGSTROM, B.; HELLQVIST, C.; EHNSTROM, B. [Distribution and production of Tomicus piniperda in pine wood
stacks.] FOrdelning och produktion av stOrre mffrgborren i
tallvaltor. Sveriges Skogsvdrdsforbunds Tidskrift (1984) 82
(I) 23-35 [Sv, en, 27 ref.]
Studies in 1978 and 1979 at three sites in central and
southern Sweden showed that egg-gallery density and brood
success were greatest in the uppermost layers of Scots pine
stacks exposed to the sun and mostly in logs covered with rough
bark. Variations in temp. (measured at 3 levels in the stacks)
largely explained the differences in brood success. It is concluded that a high stack would produce fewer beetlesfm 3 than
the same quantity of wood distributed over several small stacks.
182 SHEN, Y. C.; Ll, Z. S.
[Studies on Ch/orophorus
diadema Motsch. and Lyctus linearis Goeze.] Journal of Nanjing Technological College of Forest Products ( 1983) No. I,
135-140 [Ch, en, 4 ref.] Nanjing Tech. Call. For. Prod., China.
Descriptions are given of the biology and damage caused by
these wood borers, pests of locust wood [Robinia pseudoacacia J

widely found in northern Jiangsu. C. diadema damages logs of
diam. 5-10 em, and L. linearis sapwood of freshly felled or
processed wood from under I 0-yr-old trees. Best prevention is
obtained using DDT, dipterex [trichlorphon] or ammonia
water, or by felling trees in the summer. Best control is obtained
using DDT or DDVP [dichlorvos].
183 Su, N.Y.; TAMASHIRO, M.; YATES, J. R. Oral toxicity
of a slow-acting insecticide Amdro® to the Formosan subterranean termite. Document, international Research Group on
Wood Preservation, fVorking Group 1 (Biological Problems)
(1982) No.1RG/WP/1162, 6 pp. [En, 4 ref. BLL] Dep. Ent.,
Louisiana State Univ., Baton Rouge, LA 70803, USA.
A paper prepared for the 13th Annual Meeting of the 1RG,
!;C§me, Turkey, 24-29 May, 1982. The use of toxic baits to
control Coptotermes formosanus requires an insecticide that is
non-repellent and sufficiently slow-acting for poisoned termites
to leave treated areas before dying. Results have shown that
Amdro®, an amidinohydrazone compound, was the only one of
many insecticides screened that exhibited these characteristics.
The oral toxicity (LDSO) of Amdro® to C. formosanus was
estimated at 12.33 pgfg with fiducial limits of 10.33 to 12.62
pgfg, and LD90 was 26.30 pgfg with fiducial limits of 25.75 to
31.74 pgfg.
184 SU, N.Y.; TAMASHIRO, M.; YATES, J. R. Trials on the
field control of the Formosan subterranean termite with Amdro®
bait. Document, International Research Group on Wood Preservation. Working Group I (Biological Problems) (1982) No.
IRG/WP/1163, 10 pp. [En, 8 ref. BLL] Dep. Ent., Louisiana
State Univ., Baton Rouge, LA 70803, USA.
A paper prepared for the 13th Annual Meeting of the IRG,
<;:e§me, Turkey, 24-29 May, 1982. Paper towels treated with
Amdro®, an amidinohyrazone compound, were introduced into
field colonies of Coptotermes formosanus in Hawaii. Applied at
a concn. of 180 ppm, the toxicant bait became ineffective one
month after introduction. At a concn. of more than 6400 ppm,
the baits were eaten initially, but one week after their introduction they were avoided or covered by the termites. The 15 000
p.p.m. baits supressed the activity of one colony but did not
affect the activity of another.
185 FAGE, J.P. LA; ]ONES, M.; LAWRENCE, T. A laboratory
evaluation of the fumigant, sulfuryl fluoride (Vikane~, against
the Formosan termite Coptotermes formosanus Shiraki. Document, International Research Group on Wood Preservation,
Working Group I (Biological Problems) (1982) No.
IRG/WP/1164, 17 pp. [En, 4 ref. BLL] Dep. Ent., Louisiana
State Univ., Baton Rouge, LA 70803, USA.
A paper prepared for the 13th Annual Meeting for the
IRG, <;:e§me, Turkey, 24-29 May, 1982. A series of laboratory
experiments showed that the fumigant sulphuryl fluoride was
effective against small groups of C. Jormosanus exposed to the
gas directly, at temperatures from 20 to 40°C. At 10°C, fumigations were unsuccessful regardless of initial gas concn. Very
high or total mortality was observed at concn. of 0. 79 em 3/litre
or higher. A second series of experiments was designed to evaluate the ability of sulphuryl fluoride to penetrate a 'carton' nest
matrix built by termites. At 30°C, penetration was sufficient to
produce high mortality with gas concn. more than 1.066
cm3/litre. The results suggest that current dosage recommendations for the control of C. formosanus in structures (4 lb/1000
ft3) are too high and should be re-evaluated.
186 FAGE, J.P. LA; Su, N.Y.; JONF.S, M.; LAWRENCE, T. A
rapid method for collecting large numbers of subterranean termites from wood. Document, International Research Group on
Wood Preservation, Working Group I (Biological Problems)
(1982) No. IRG/WP/1165, 5 pp. [En, 8 ref. BLL] Dep. Ent.,
Louisiana State Univ., Baton Rouge, LA 70803, USA.
A paper prepared for the 13th Annual Meeting of the IRG,
<;:esme, Turkey, 24-29 May, 1982. A corrugated fibreboard trap
is described which attracts large numbers of subterranean termites from infested logs. Single-trap collections in excess of 63 g
(wet wt.) for Reticulitermes virginicus and 43 g for
Coptoterrnesformosanus were taken 1-3 days following discovery by the termites. If traps are removed from the source log
shortly after being attacked, termites are collected free from
extraneous soil and cellulosic contamination.
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187 CHINA, INSTITUTE OF WOOD INDUSTRY, CHINESE ACADEMY OF FORESTRY. [Test on natural resistance at some important
Chinese timbers against termites.) Scientia Si/vae Sinicae
(1981) 17 (4) 379-387 [Ch, en, 10 ref.] Wood Preservation Div.,
Inst. Wood. Ind., Chinese Acad. For., Beijing, China.
Laboratory and field tests were carried out to determine the
resistance of 165 species (141 hardwoods and 24 softwoods) to
Reticulitermes chinensis. On the basis of the results, timbers
were divided into 4 groups: not damaged, 13; lightly damaged,
56; moderately damaged, 56; and heavily damaged, 40.
188 SHJ, Z. H.; TAN, S. Q. [A study on lyctid powder-post
beetle (Minthea rugicol/is (Walker)).] Scientia Si/vae Sinicae
( 1981) 17 (4) 406-412 [Ch, en, 7 ref.] Ins!. Trop. For., Chinese
Acad. For., Beijing, China.
The life cycle is described of this serious pest of furniture
and building timber, found south of the Yangtse R. and in
Taiwan. The insect attacks about 80 species and is effectively
controlled by treatment with boric acid (0.08-0.16%) and borax
(0.16-0.32%). Furniture and building timbers can be treated
with BBP (borax 35%, boric acid 30% and sodium
pentachlorophcnate 35%) at 6-8 kgfm 3, which protects for 10
yr. Other preservatives which can be used are sodium fluoride,
DDT and permethrin.

Marine borer attack
189 CRAGG, S.M.; ICELY, J.D. An interim report on studies
of the tolerance by Sphaeroma (Crustacea: lsopoda) of CCAtreated timber. Document, International Research Group on
Wood Preservation. Working Group IV (Marine Wood Preservation) (1982) No. IRGJWP/491, 26 pp. [En, 15 ref., 5 pl.
BLL] For. Prod. Res. Centre, Boroko, Papua New Guinea.
A paper prepared for the 13th Annual Meeting of the IRG,
<;:e,mc, Turkey, 24-29 May 1982. In Papua New Guinea, timber exposed to seawater close to mangrove stands can be
attacked by S. terebrans or S. triste, even if the timber is treated
with CCA. Cu concentrations in the hepatopancreatic caeca
were higher in specimens taken from CCA-treatcd piles than in
specimens from nearby mangroves, and were higher for S. terebrans (35 mg/g of caeca in treated piles) than for S. triste (7
mgjg). As Sphaeroma accumulates Cu in this way, alternative
methods of control are discussed, including the usc of pyrethroids and biological control.
190 RICHARDS, B. R. Marine borers. Proceedings. American Wood-Preservers' Association (1983) No. 79, 191-194 [En,
5 ref. BLL]
Preservation

See also absts. 166, 178, 399
191
UK, BRITISH WOOD PRESERVING ASSOCIATION.
B. W.P.A. code of practice for remedial treatment. London, UK;
British Wood Preserving Association (1983) 5 pp. [En, 23 ref.
PR] BWPA, Premier House, 150 Southampton Row, London
WCIB 5AL, UK.
The draft code recommends a standard for for the in situ
treatment of insect and fungal infestation for the guidance of
companies dealing in remedial treatment.
192
LUSE, I. S.; KREJTUSS, A. E.; KRONBERG, B. ZH.;
VEVERIS, A. G.
[Enzyme action of brown rot fungi on
untreated and Erlit-impregnated Scots pine wood: an IR spectroscopic study.] Khimiya Drevesiny (1984) No. 2, 99-105, 126
[Ru, en, 28 ref. BLL] Inst. Wood Chern., Riga, Latvian SSR.
Small specimens were treated with up to 2.0% of Erlit [see
FPA 7, 131 OJ and exposed to agar cultures of Coniophora puleana, Lent/nus lepideus, Poria vaporaria and Serpula
lacrimans. Changes in the relative intensity of 9 IR absorption
bands were correlated with wt. losses in the different treatments.
Increases in the content of carbonyl (including quinone) and
phenolic functional groups suggest that residual lignin was oxidized by the fungi, especially by S. lacrimans which was the
least active against hcmicelluloses. With increasing concn. of
Erlit, polysaccharide los~ and lignin oxidation both decreased.
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193 UK, BRITISH STANDARDS INSTITUTION. Methods of analysis of wood preservath'eS and treated timber. Part 6. Quantitative analysis of preservative solutions and treated timber
containing pentachlorophenol, pentachlorophenyl laurate, ')'hexachlorocyclobexane and dieldrin. British Standard (1983)
No. BS 5666: Part 6, 8 pp. ISBN 0-580-13548-9 [En, 7 ref.
BLL] BSI, 2 Park St., London WIA 2BS, UK.

194 JOHNSTONE, R. S. Groundline treatments for poles • Wedding Bells S.F. test site layout. Document, International
Research Group on Wood Preservation, Working Group III
(Preservatives and Methods of Treatment) (1983) No.
IRGJWP/3259, 6 pp. [En, BLL] For. Comm. NSW,Australia.
A paper prepared for the 14th Annual Meeting of the IRG,
Surfers Paradise, Queensland, Australia, 9-13 May 1983.
195 JOHNSTONE, R. S. Resistance to soft rot of hardwood
plywood treated with CCA salt. Document, International
Research Group on Wood Preservation, Working Group Ill
(Preservatives and Methods of Treatment) (1983) No.
IRGJWP/3258, 3 pp. [En, 2 pl. BLL] For. Comm. NSW,
Australia.
A paper prepared for the 14th Annual Meeting of the IRG,
Surfers Paradise, Queensland, Australia, 9-13 May 1983. Plywood made from indigenous Australian hardwoods was treated
at an av.loading of 34 kgjm 3 ofCelcure A (CCA) and was field
tested. After 20 years the samples were only slightly attacked by
soft rot and the glue bonds were still intact.
196 JOHNSTONE, R. S.; GARDNER, W. D. Termite and decay
protection- a superficial barrier field test. Document, International Research Group on Wood Preservation, Working Group
III (Preservatives and Methods of Treatment) (1983) No.
IRG/WP/3257, 3 pp. [En, BLL] For. Comm. NSW,Australia.
A paper prepared for the 14th Annual Meeting ofthe IRG,
Surfers Paradise, Queensland, Australia, 9-13 May 1983. Samples of radiata pine, 500X25X25 mm were given various superficial barrier treatments, installed in the ground at two sites in
New South Wales for 5 years, and observed for termite and
fungal attack. The three most effective treatments were Denso
petroleum tape, Koppers hot dip tar enamel, and Arquad 2CJ75
alkyl ammonium compound.
197 GRAY,S. M.; DICKINSON, D. J. CCA modifications and
their effect on soft rot in hardwoods, part 2. Document, International Research Group on Wood Preservation, Working Group
Ill (Preservatives and Methods of Treatment) (1983) No.
IRGJWP/3244, 20 pp. [En, 19 ref. BLL] Imperial Coli. Sci. &
Technol., London, UK.
A paper prepared for the 14th Annual Meeting of the IRG,
Surfers Paradise, Queensland, Australia, 9-13 May 1983. In
further studies [see FPA 7, 1618], small birch and Scots pine
stakes (5X lOX ISO mm) were treated with various concentrations of CCA, CCB and CCB + A, cold-water-leached and
exposed in a soil-bed at 28 °C, 85% RH. Results of strength
testing at intervals for 400 days showed that CCB + A was the
most effective. Results are also presented of the chemical analysis of treated wood and fixation studies. A hypothesis is suggested which takes the results into account and explains the way
in which Cu is fixed (and thus prevents decay) and the interference in this process by As.

198 DAVIS, R.I. Timber preservatives and corrosion. Document, International Research Group on Wood Preservation,
Working Group IJI (Preservatives and Methods of Treatment)
(1983) No. IRG/WP/3228, 5 pp. [En, 3 ref. BLL] Div. Technical Services, Dep. For., Brisbane, Qld., Australia.
A paper prepared for the 14th Annual Meeting of the IRG,
Surfers Paradise, Queensland, Australia, 9-13 May 1983. A
general discussion of corrosion at treatment plants, in the building industry and under laboratory conditions, with particular
reference to the need for standardized test methods.
199 WAZNY, J. [Studies of the fungicidal value of wood
preservatins against soft-rot fungi.} Badanie wartoSci
grzybob6jczej Srodk6w ochrony drewna w stosunku do grzyb6w
rozktadu pleSniowego. Folia Foresta/la Po/onica, B (Drzewnictwo) (1979, pub!. 1980) No. 13, 197-213 [PI, ru, en, 36 ref.]
lnst. lni.. Material6w Drzew., SGGW-AR, Warsaw, Poland.
Wood preservatives of the CCA and CCB type were tested
on beech and Scots pine specimens in unsterilized soil and in
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sterilized soil infected with Chaetomium globosum as part of
international efforts to develop a standard test for fungicidal
effectiveness. Both methods gave similar results. A comparison
of similar tests in unsterilized soil at 9 laboratories in various
countries suggests that the use of soils of native origin does not
guarantee universal comparability.
200
ANUWONGSE, B.
The practice of using concrete on
wood piling for marine use in Thailand. Document, Interna-

tional Research Group on Wood Preservation, Working Group
IV (Marine Wood Preservation) (1982) No. IRGJWP/492, 3
pp. [En, 2 pl. BLL] For. Prod. Res. Div., Royal For. Dep.,
Bangkok 9, Thailand.
A paper prepared for the 13th Annual Meeting of the IRG,
c;e~me, Turkey, 24-29 May 1982. An account is given of the usc
of durable wooden poles, coated in concrete to about 1 m above
the highest tide level, in pile houses and pier constructions in
Thailand that are situated partly or wholly in the sea. The
timber species used are Xylia kerrii, Shorea obtusa, Pentacme
suavis, Hopea odorata and Pterocarpus macrocarpus. Palm
trees arc also used successfully without the concrete treatment.
201 VINDEN, P.; SAVORY,J. G.; DICKINSON, D. J.; LEVY, J. F.
Soil-bed studies. Document, International Research Group on
Wood Preservation, Working Group JJ (Fundamentals of Testing) (1982) No. IRG/WP/2181, 15 pp. [En, 7 ref. BLL] Imperial Coli. Sci. & Techno!., London, UK.
A paper prepared for the 13th Annual Meeting of the IRG,
c;e~me, Turkey, 24-29 May, 1982. Describes the methodology
and some results of using soil-beds (containers of unsterile soil),
maintained in the laboratory under controlled conditions (fungal cellars) for testing preservative-treated wood samples.
202

POITEVIN, M.

[Methods of testing prcscrvati•e treated

wood.] Methodes d'essais des produits de preservation du bois.
Document, International Research Group on Wood Preservation, Working Group II (Fundamentals of Testing) (1982) No.
IRGJWP/2188, 5 pp. [Fr, BLL] Assoc. Franl'aise de Normalisation, CCdex 7. F-92080 Paris La Defense, France.
A paper prepared for the 13th Annual Meeting ofthe IRG,
c;ejme, Turkey, 24-29 May, 1982. A report on the activities of
the CEN (European Standards Commission) Technical Commission 38. Brief details are given of British, French, German
and European standards on testing the effectiveness of wood
protection against insects (Hylotrupes bajulus, Anobium
punctatum, Lyctus brunneus and termites) and fungi (Basidiomycetes and bluestain).
203 RUDDICK, J. N. R.; SMITH, R. S.; BYRNE, T. Laboratory decay test of Burmese in and kanyin treated with three wood
preservatives. Document. International Research Group on

Wood Preservation, Working Group JJI (Preservatives and
Methods of Treatment) (1982) No. IRGJWP/3210, 8 pp. [En,
7 ref. BLL] Forintck Canada Corp., Vancouver, BC V6T IX2,
Canada.
A paper prepared for the 13th Annual Meeting of the IRG,
c;ejme, Turkey, 24-29 May, 1982. Samples of in and kanyin
(Dipterocarpus spp.) were pressure treated with (a) ammoniacal Cu-As (CAA); (b) Arquad C-33 (a waterborne quarternary
ammonium formulation); and (c) tributyltin acetate (TBTA)
dissolved in ethanol. Decay tests were carried out using a
slightly modified version of the A WPA soil block test, involving
3 brown-rot and 3 white-rot fungi. Untreated samples were
moderately susceptible to decay but wt.losses were very variable
and some samples of kanyin (usually the densest and least permeable) were naturally resistant. At the concn. tested, (a) was
the most effective; (c) was successful in controlling all but 2 of
the fungi. It is suggested that the toxic limit for all the fungi
tested might be reached by (c) if used to retentions recommended by the Canadian standard for bis(tributyltin)oxidc.
204

NILSSON, T.; ROWELL, R. M.

Decay patterns observed

in butylene oxide modified ponderosa pine after exposure in
unsterile soil. Document, International Research Group on
Wood Preservation, WorkinK Group JJI (Preservatives and
Methods of Treatment) (1982) No. IRG/WP/3211, 6 pp. [En,
I ref., I pl. BLL] Swedish Univ. Agric. Sci., Uppsala, Sweden.
A paper prcapred for the 13th Annual Meeting for the
IRG, c;e~me, Turkey, 24-29 May, 1982. Small blocks of ponderosa pine, chemically modified with butylene oxide to three different wt. gains were exposed for 6 weeks in unsterile soil.

Severe surface decay, caused by soft rot fungi and tunnelling
bacteria, was observed in untreated controls and in blocks with 8
wt. % gain. The soft rot was restricted to the outer parts of the
radial walls in the latewood tracheids; bacterial attack occurred
both in the radial and tangential walls. In blocks with 15 wt. %
gain, very few soft rot cavities were found; some attack by
tunnelling bacteria was observed in the outermost parts of the
radial walls in the latewood tracheids. Wood blocks with 23.7%
wt. gain showed no signs of attack. The results of staining with
crystal violet indicate that the uneven distribution of cavities
was probably due to incomplete penetration of the modifying
agents into the outer parts of the radial walls in latewood
tracheids.
205 MILANO, S.; NETO, J. A. A. V. E•aluation of the effecth·eness of three microbiocides in the control of sapstains. Docu-

ment. International Research Group on Wood Preservation,
Working Group Ill (Preservatives and Methods of Treatment)
(1982) No. IRGJWP/3212, 13 pp. [En, 5 ref. BLL] Instituto de
Pcsquisas Tecno16gicas, Sao Paulo, Brazil.
A paper prepared for the 13th Annual Meeting of the IRG,
c;e.jme, Turkey, 24-29 May, 1982. Results arc presented on field
tests in Brazil on the effectiveness of 'Busan 30', captan and
folpet against mould and sapstain in Pinus e/liottii. Because of
its effectiveness and low cost and risk to human health, folpet is
recommended as an alternative to PCP for treating pine on the
Brazilian market.
206
NILSSON, T.
Analyses of copper and chromium in
stakes of the four reference timbers. Document, International

Research Group on Wood Preservation, Working Group JJI
(Preservatives and Methods of Treatment) ( 1982) No.
IRG/WP/3213, 6 pp. [En, BLL] Swedish Univ. Agric. Sci.,
Uppsala, Sweden.
A paper prepared for the 13th Annual Meeting of the IRG,
c;c~mc, Turkey, 24-29 May, 1982. The stakes that were field
tested were the CCA-treated reference timbers of the collaborative field experiment (Document No. IRG/WP/367): Alstonia
scholaris; Betula pendula; Fagus sylvatica; and Pinus sylvestris. Results are presented in tables, showing treatment solution
strength, salt loading, % Cu and Cr by wt., and calculated
uptake of Cu and Cr by wt.
207 GJOVIK, L. R. Treatability of southern pine, Douglas
fir, and Engelmann spruce heartwood with ammoniacal copper
arsenate and chromated copper arsenate. Proceedings, American Wood-Preservers' Association (1983) No. 79, 18-30 [En, II
ref., 4 pl. BLL] FPL, USDA For. Serv., Madison, WI 53705,
USA.
Southern pine, Douglas fir and Engelmann spruce heartwood plywood and nominal 2X4 heartwood stakes, incised and
unincised, were pressure-treated with CCA type III and ammoniacal copper arsenate (ACA). In laboratory tests, southern
pine was the most difficult to treat; incising improved both retention and penetration at the higher retentions for pine and spruce;
penetration of ACA into the heartwood of Douglas fir and
spruce was better at higher retentions; and, with the exception of
the low retention for pine 2X4 stakes, ACA provided equal or
better penetration than CCA. In ground contact tests in Wisconsin and Mississippi, all the treated stakes are still performing
well after 7 yr exposure.
208
INGRAM, L. L., JR.; McGINNIS, G. D.; POPE, P. M.;
FEIST, W. C. Effect of coating systems on the vaporization of
pentachlorophenol from treated wood. Proceedings, American
Wood-Preservers' Association (1983) No. 79, 32-41 [En, 5 ref.
BLL] Mississippi For. Prod. Lab., Mississippi State Univ., MS,
USA.
Samples of southern pine were treated with: (a) PCP in
mineral spirits (dip treatment); (b) PCP in P9 type A oil; and (c)
PCP in methylene chloride. Both (b) and (c) were pressure
treatments. The samples were coated with various water-borne
or solvent borne coatings and the vaporization of PCP measured. Generally, the clear film-forming coatings, such as polyurethane and alkyds, were more than 90% effective in reducing
PCP vaporization from (a). Epoxy type, pigmented coatings
were most effected on (b). For treatment (c), all 14 coatings
tested were effective in reducing vaporization of PCP by more
than 90%.
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WEBB, D. A.
Status report on field testing of creosote/sulfur. Proceedings, American Wood-Preservers' Association (1983) No. 79, 123-128 [En, 3 pl. See also FPA 5, 3138.
BLL] Koppers Co., Ltd., Monroeville, PA 15146, USA.

210

MARTIN, H. C.; WATT, J. L.; WAGNER, T. S.

two heat levels on matched gum crossties -

Effect of

update. Proceed-

ings, American Wood-Preservers' Association (1983) No. 79,
42-45 [En, 3 pl. BLL] Consultant, 1938 Carlton Rd. SW, Roanoke, VA 24015, USA.
[See FPA 5, 3129]. A visual inspection (photographs are
presented) of sleepers 20 yr after treatment with creosoteJPCP
indicate that sleepers that were subjected to high temperatures

during vapour drying became sterilized and this, together with
pressure treatment, rendered the sleepers less susceptible to
decay.
211 VASISHTH, R. C. Importance of depositing polymers on
wood-cell walls for wood treatment. Proceedings, American
Wood-Preservers' Association (1983) No. 79, 129-136 [En, 10

ref., 2 pl. BLL] Flecto Co., Inc., Oakland, CA, USA.
The results of several brief studies are outlined indicating
that water-soluble polymers (alkyds) that penetrate wood cell
walls and cure at ambient conditions can be used effectively in
conjunction with wood preservatives. Tests with PCP show that
the polymers can either be added to wood preservative formulations or applied to preservative-treated wood. In addition to
improving dimensional stability, these polymers reduce the
leachability and volatility of biocides and fire-retardants from
the wood.
212 0CHRYMOWYCH, J.; KRESSBACH, J. N. Effectiveness of
the pentachlorophenol/methylene chloride preservative system
as determined by field performance of treated pole diameter
posts. Proceedings, American Wood-Preservers' Association
(1983) No. 79, 46-52 [En, 5 ref., 1 pl. BLL] Western Electric
Co., Inc., 50 Lawrence Rd., Springfield, NJ 07081, USA.
Ten-ft long pole-diam. ponderosa pine and southern pine
posts, commercially treated with PCP /methylene chloride, were
subjected to ground contact exposure at sites in Georgia and
New Jersey. In spite of high PCP retention, especially in the
outer 1J2 inch, notable surface deterioration in the groundline
area was evident in southern pine at 8 1f 2 years and in ponderosa
pine at 12 1J2 years at the Georgia stte. The condition of the
above groundline wood and the interior of the posts at
ground line were good; the surface deterioration is explained by
a localized depletion of active PCP and the absence of the
methylene chloride carrier in this area.
213 MOLDRUP, B. Ail-in-one treatment processes and plant.
Proceedings, American Wood-Preservers' Association ( 1983)
No. 79, 58-62 [En, BLL] Danish Wood Treating Co., Copenhagen, Denmark.
A description is given of European developments to produce a plant to carry out, in one uninterrupted treatment cycle,
impregnation, weather protection and staining of wood.
214 PRESTON, A. F.; MCKAIG, P. A.; WALCHESKI, P. J. The
use of laboratory, fungus cellar and field tests in the development
of wood preservatives. Proceedings, American Wood-Preservers' Association (1983) No. 79,207-212 [En, 23 ref. BLL] lnst.
Wood Res., Michigan Techno!. Univ., Houghton, Ml 49931,
USA.
The performance of 5 wood preservatives and untreated
controls was assessed by 5 methods: (a) brown rot soil-block; (b)
white rot soil-block; (c) unsterile soil soft rot; (d) fungus cellar;
and (e) field test. Performance in (e) was best predicted by (d)
followed by (c), (b) and then (a). In both (d) and (e), the
performance of hardwood stakes was, in all cases, inferior to
that of similarly treated softwood stakes. Relative performance
of the 5 preservatives was the same, irrespective of test method.
215 HARTFORD, W. H. Examination of various penta tests
by log-probability and performance index models. Proceedings,
American Wood-Preservers' Association (1983) No. 79,96-121
[En, 30 ref. BLL] Belmont Abbey Coli., Belmont, NC, USA.
A study was made of 21 400 inspections of 2400 stakes at
Charleston, South Carolina; Orange Park, Florida; and Saucier
Forest, Mississippi, treated with PCP in various petroleum solvents, creosote, methylene chloride or liquified petroleum gas.

The data from Saucier Forest were converted from decay ratings recorded previously [sec FPA 6, 2679] to log scores. The
log-probability method of analysis was generally more useful .
than Performance Index because there were many observations
for each stake, but relatively few different retentions to give
accurate dosage-response functions. Generally, there was a very
good positive correlation between the boiling point of the solvent
and service life of the stakes. The data were used to develope a
·satisfactory service' time for each site and stake size- the time
expected to reach a log score of 70.
216 SUTTER, H.-P.; JONES, E. B. G.; WALCHLI, 0. The
mechanism of copper tolerance in Poria placenta (Fr.) Cke. and
Poria vail/antii (Pers.) Fr. Material und Organismen (1983) 18
(4) 241-262 [En, de, fr, es, 25 ref., 8 fig., 5 tab.] Dep. Biol.,
EidgenBssische Materialpriifungs- u. Versuchsanstalt, St. Gallen, Switzerland.
Thin transverse sections of pine sapwood impregnated with
copper fungicides were placed on 14-day-old mycelial mats on
oatmeal agar and incubated 3-8 wk. Both fungi immobilized
copper by precipitating copper oxalate which was either deposited in the lumen or transported to the wood surface. Up to 90%
and 77% of the original copper present was removed from the
copper sulphate and naphthenate treated sections, respectively.
SEM and energy dispersive X-ray analysis showed copper oxalate crystals deposited in large aggregates and as microcrystalline deposits around the hyphae, forming tube-like envelopes
together with extracellular fungal material. Copper oxalate precipitation is thought to be the most important mechanism of
copper tolerance in the Poria spp. investigated. Intercellular
mechanisms may also be involved.
217 DIROL, D.; ROMEIS, M. (Studies of the fungicidal effectiveness of furmetamide.] Essais d'efficacite fongicide de la
furmetamide. Material und Organismen (1983) 18 (4) 293-301
[Fr, de, en, es, 8 ref., 4 tab.] Cent. Tech. Bois Ameublement,
Paris, France.
When furmetamide (furmecyclox) was tested against Coriolus versicolor on beech (Fagus) wood using 2 methods one
indicated that the product was ineffective, whereas with the
other a threshold of effectiveness was obtained as it was with
other fungus and timber spp. On pretreatement of beech with
various chemicals, H 1S04 alone seemed to render the fungicide
ineffective. Analyses of the active ingredient in pretreated and
untreated samples indicated that fixation of the active ingredient in the cell wall determined the resistance of the pretreated
wood to fungal attack.
218 BUILDING RESEARCH EsTABLISHMENT. Natural finishes
for exterior timber. Building Research Establishment Digest
(1984) No.286, 4 pp. [En, 1 tab.] Princes Rishorough Lab.,
Princes Risborough, Aylesbury, Bucks. HP18 9PX, UK.
Untreated timber exposed to the weather will discolour and
degrade under the influence of physical and biological agencies.
If the natural appearance of exposed timber is to be preserved, it
is necessary to apply some form of surface treatment. The selection, use and maintenance of finishes is discussed, including the
use of preservatives.

TEXTILES
See also abst. 25/
219
MARPLES, R. R.
Contaminated first-aid dressings:
report of a working party of the PHIS. Journal of Hygiene
(1983) 90 (2) 241-252 [En, 8 ref., 4 tab.] Cent. Public Health
Lab., London NW9 5HT, UK.
Of 38 batches of dressings made in India 27 (71%) were
contaminated, compared with 3 of 27 batches made in England
(only contaminated at lowest level of significance). Fungal contaminants, commonly Aspergillus niger, but Penicillium spp.
were also present, were detected in 12 of the batches of Indian
dressings but in none of the British batches. In every case fungal
contamination was significant only in batches with significant
contamination with aerobic spore forming bacilli.
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220 REDHEAD, S. A.; KROEGER, P. Me/anotus textilis, a
new fabric- and wood-inhabiting North American agaric. Mycologia ( 1984) 76 (5) 868-872 [En, 13 ref., II fig.] Biosystematics
Res. lnst., Agric. Canada, Ottawa, Ont., Canada KIA OC6.
A new sp., M. textilis, which occurs on rotting fabrics and
woody litter is described.

HYDROCARBONS, FUElS AND
LUBRICANTS
221 KHAZIPOV, P. KH.; TOLSTIKOV, G. A.; MATYTSI!<A, 0. 1.;
FLEKHTER, B. V.; NOVJTSKAYA, N. N.; TEREKHOVA, E. YA.
ffhe assessment of bactericidal activity of some sulphur-containing compouds for inhibiting sulphate reduction.] Mikrobiologiya
(1983) 52 (5) 857-858 [Ru, en, 3 ref.] Bashkir Res. Inst. Oil
Industry, USSR.
The development of sulphate-reducing bacteria (SRB) in
petroleum-industrial centres and in petroleum layers was investigated. These bacteria may lead to intensified microbiological
corrosion of pipe lines and equipmcnts. Bactericidal activity of
sulphur-containing compounds was assessed in preventing the
growth of sulphate-reducing str. DV-2372. Under lab. conditions sulpholan derivatives and dicyclohexyl sulphides did not
inhibit the process of sulphate reduction. Sulphate reduction
was completely inhibited by copper alkyl sulphinates already
during the first day of tests. Copper alkyl sulphinates can therefore be successfully used in the prevention of SRB in petroleumindustrial centres and in petroleum layers.

PLASTIC POLYMERS
Plastics
222
FRANK, H. K.
[Microbial colonisation of plastics.]
Microbielle besiedlung von kunststoffen. Material und Organismen (1983) 18 (4) 269-275 [De, en, es, fr, 16 ref.] Bundesforschungsanstalt filr Ern1ihrung, Karlsruhe I, German Federal
Republic.
Cases of damage caused by the microbial colonisation of
plastics arc reviewed. Mould growth on electrical instruments as
well as bacterial colonisation of engines and commodities are
mentioned. Apart from the propagation and distribution of the
microorganisms, their discoloration of materials is important.
Their colonisation of sanitary and hygienic equipment as well as
plastic-containing materials used in building construction, such
as jointing and sealant materials, and synthetic plasters, have
often given rise to complaints.

225 MCBRIDE, M. E. Microbial flora of in-use soap products. Applied and Environmental Microbiology ( 1984) 48 (2)
338-341 [En, 12 ref., I fig., 4 tab.] Dep. Derm., Baylor Coli.
Med., Houston, Texas 77030, USA.
A comparison has been made of the in-usc bacterial load of
2 bar soaps with and without antibacterials and 21iquid soaps in
5 different locations over a 1-week period. Of the 25 samples
taken from each soap, 92-96% of samples from bar soaps were
culture positive as compared to 8% of those from liquid soaps.
Bacterial populations on bar soaps were not high compared with
bacterial populations on hands, and the flora was continually
changing without evidence of a carrier state.

METALS
See also abst. 232

CONSTRUCTIONS
See also abst. 230
Structures and Vehicles

See also absts. 165, 188. 254, 260
226
WEIDNER, H.
[On Anacanthotermes ochraceus
(Burmeister) (Isoptera, Hodotermitidae) as a pest of wooden
houses in Arabia, with a list of termite species known from
Arabia, as well as an overview of the dis.tribution of the Palaearctic species of Anacanthotermes.J Uber Anacanthotermes
ochraceus (Burmeister) (Isoptera, Hodotcrmitidae) als
Schffdling an Holzh1iusern in Arabien nebst einer Liste der
bisher aus Arabien bekannten Termitenarten sowie einer
Betrachtung der Verbreitung der Pal1iarktischen Anacanthoterrnes-Artcn. Anzeigerjl'ir Schiidlingskunde, PflanzenschUlz, Umwe/tschutz (1984) 57 (I) 1-7 [De, en, 30 ref., 8 fig.]
Uhlandstrassc 6, D-2000 Hamburg 76, German Federal
Republic.
Records of the damage to wooden houses and of building
activity by Anacantholermes ochraceus (Burrn.) in Saudi Arabia arc reviewed from the literature, and the distribution of the
Palaearctic species of this genus is discussed. The 15 species of
termites known in Arabia are listed.
227 WRIGHT, J. E.; BLUMENFELD, S. N. New South American species of Phellinus (Hymenochaetaceae). Mycotaxon
(1984) 21, 413-425 [En, 13 ref., 21 fig.] Facultad Ciencias
Exactas y Naturales, Univ. Buenos Aires, Argentina.
The 6 new spp. described include P. daeda/iformis isolated
from decayed banister of Tabehuia.

PHARMACEUTICAlS AND COSMETICS

Transport systems

See also abst. 219

See also absts. 210, 221

223 COLLINS, C. H.; LYNE, P. M.
Pharmaceuticals and
cosmetics. In Microbiological methods. London, UK; Butterworth & Co. (1984) Ed. 5, 247-250 [En, 8 ref.] Public
Health Lab. Service, Dulwich, London, UK.
There are no universally approved standards for pharmaceutical products. Methods which may be used for screening are
described.
224 KEAMMERER, D.; MAYHALL, C. G.; HALL, G. 0.; PESKO,
L. J.; THOMAS, R. B. Microbial growth patterns in intravenous
fat emulsions. American Journal of Hospital Pharmacy ( 1983)
40 (10) 1650-1653 [En, 8 ref., 4 fig.] Med. Coli., Virginia
Hasps., Richmond, Va., USA.
The growth characteristics of several bacteria and Candida
albicans were studied in 10% and 20% soyabean oil emulsion
and I 0% safflower oil emulsion, using low concn inocula consistent with touch contamination. C. a/hicans grew best in 10%
safflower oil emulsion.

'228 OJANEN, T. H.; KATILA, M.-L.; MXNTYJARVI, R.; SEP·
PA!<E!<, H.; MUITTARI, A.; KUUSISTO, P.; VIRTANEN, P. Exposure of water consumers to mesophilic actinomycetes. Journal
of Hygiene (1983) 91 (3) 535-541 [En, 29 ref., 4 tab.] Dep.
Clin. Microbial., Univ. Kuopio, Finland.
In autumn 1978 an epidemic of respiratory disease resembling allergic alveolitis occurred in a small Finnish community.
The raw water of the community and the sand filters of the
purification system were heavily contaminated with Streptomyces spp. Exposed persons with and without symptoms as well
as unexposed control persons were tested for antibodies against
5 actinomycete isolates and against Enterobacter agglomerans.
Both the exposed and the control persons had antibodies to
actinomycetcs but the exposed persons had antibodies against
moreS. strs. than the controls. Precipitating antibodies against
E. agglomerans were also found in control persons as well as in
patients. The role of mesophilic actinomycetes and E. agg/omerans in the aetiology of the disease could not be firmly
established.
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FOULING
229
CHARACKLIS, W. G.; COOKSEY, K. E.
Biofilms and
microbial fouling. Advanced in Applied Microbiology (1983)
29,93-138 [En, 174 ref., 3 fig., 2 tab.] Coli. Engineering, Montana State Univ., Bozeman, Mont., USA.
A review under the headings: lntroduction; Biofilrn formation: a process analysis; Properties and composition of biofilms;
Physiological ecology and biochemistry; Effects of biofilms;
Areas of research in need of further study;Surnmary.
230 WHITTAKER, C.; RIDGWAY, H.; OLSON, B. H. Evaluation of cleaning strategies for removal of biofilms from reverseosmosis membranes. Applied and Environmental Microbiology
( 1984) 48 (2) 395-403 [En, 19 ref., 3 fig., 6 tab.] Environmental
Analysis, Program in Social F,.cology, California Univ., Irvine,
Calif. 92717, USA.
An evaluation was made of the efficiency of 5 classes of
chemical cleaning agents for removing biofilm from spirally
wound cellulose acetate reverse-osmosis membrances receiving
influent with high or low levels of combined chlorine. A combi·
nation of anionic and chaotropic agents, and combinations
involving enzyme-containing preparations were most effective.
Membranes receiving influent with high levels of combined
chlorine were easier to clean but more susceptible to struc;::tural
damage from prolonged exposure to combined chlorine. No
treatment or combination of treatments was completely effective or effective at all stages of biofilm development.

these surface polymers was inhibited by specific simple sugars;
this suggests the involvement of specific receptor-ligand binding
sites on the interactive surfaces. Epifluorescent microscopic
evaluation of bacteria-alga interactions in the presence and
absence of the macromolecules that mediate these interactions
showed that the glycoproteins active in these processes were
specific to the microbial sources from which they were obtained.

BIODETERIORATION ORGANISMS
234 SHAW, D. E. Microorganisms in Papua New Guinea.
Research Bulletin, Department of Primary Industry, Papua
New Guinea (1984) No.33, vii+ 344 pp. [En]
Part I includes brief notes on various topics relating to
microorganisms in agricult~re and medicine. Part 2 provides
data on microorganisms recorded on hosts and substrates,
including plants and stored plant products (with plant pathogens arranged by host sp.); fungi; wood; food products; soil and
deteriorated materials. Part 3 comprises special lists including
plant hosts and deteriorating materials with specific types of
microorganisms and vice versa. A bibliography and indexes are
appended.
Bacteria

See also absts. 4-5, 7-8, 10-11, I 3, 87, I 28-130, I 34, I 36,
138, 141-145, 151, 158. 160, 204, 221
Aquatic surface fouling - marine and freshwater
231 LU, R.; XIAO, C.; LIU, Q.; BAI, S.; CHEN, H.; WANG, F.
[A survey of harmful microbes in desalting water systems of
Beijing h~at and power station.] Acta Microbiologica Sinica
(1984) 24 (2) 171-180 [Ch, en, 22 ref., 7 fig., 2 tab.] lnst.
Microbial., Acad. Sinica, Beijing, China.
The main cause of biqfouling was pollution of the water by
organic substances which provided nutrients for microbial
growth. The high pH of the water influenced the bactericidal
efficiency of chlorine. Microbial films of slime-forming bacteria
and fungi (:levelop and plug the desalter and endanger production. Microbial counts increase from Nov. to the following Apr.
The film~ contain Fusarium sp., Phoma sp., Pseudomonas sp.
and Micrococcus sp. Seven strs. of slime-forming bacteria, 10 of
fungi, 1 sulphate-reducing bacterium and 2 strs. of Fe bacteria
were isolated and i9entified from microbial films.
232 ZAIDI, B. R.; BARD, R. F.; TOSTESON, T. R. Microbial
specificity of metallic surfaces exposed to ambient Si;!awater.
Applied and Environmental Microbiology (1984) 48 (3) 519524 [en. 30 ref., 6 tab.] Dep. Marine Sci., Puerto Rico Univ.,
Mayaguez, PR 00708, Puerto Rico.
High-molecular-weight materials associated with the
extracellular matrix and film found on titanium and aluminium
surfaces after exposure to flowing coaijtal seawater were isolated. The material was purified and use<J to produce antibodies.
The antibodies were immobilized on a solid support and
employed to isolate adhesion~enhancing, high-molecular-weight
materi~ls from the laboratory culture media of bacterial strs.
recovered from the respective metallic surfaces during the
cour~e of their exposure to seawater. The adhesion-enhancing
materials produced by th~ surface-associated bacterial strs.
were immunologically relat~d to the extracellular biofouling
matrix material found on the surfaces from which these bacteria
were isolated. The surface selectivity of these bacterial strs.
appeared to be llased on the specificity of the interaction
between adhesion-enhancing macromolecules produced by
these bacteria and the surfaces in question.
233 IMAM, S. H.; BARD, R. F.; TOSTESON, T. R. Specificity
of mqrjne microbial surface interactions. Applied and Environmental Microbiology (1984) 48 (4) 833-839 [En, 42 ref., 9 tab.]
Dep. Marine Sci., Puerto Rico Univ., Mayaguez, Puerto Rico
00708.
The macromolecular surface components involved in intraspecific cell surface interactions of the green microalga Chlorel/a vulgaris and closely associated bacteria were investigated.
The specific surface attachment between this alga and its associated bacteria is mediated by lectin-like macromolecules associated with the surfaces of these cells. The binding activity of

235 BuESCHKENS, D. H.; STILES, M. E. Escherichia coli
variants for gas and indole production at elevated incubation
temperatures. Applied and Environmental Microbiology
(1984) 48 (3) 601-605 [En, 29 ref.] Dep. ofMicrobiol. & Foods
& Nutr., Univ. of Alberta, Edmonton, Alberta T6G 2M8,
Canada.
Two strains of Escherichia coli were subjected to heat and
cold-storage treatments (simulating conditions in food handling) to determine the stability of the faecal E. coli characteristics of gas production from lactose and indole production at
elevated incubation temp. No variants were detected with
repeated sublethal heat treatment. A high incidence of variants
was observed with extended cold storage (at 4 or -l6°C) of the
organisms in liquid and semi-solid media, especially with poor
nutrient composition, and in the absence of cryoprotective
agents. The indole characteristic at elevated temp. was more
stable than the production of gas from lactose. The critical
temperature at which both gas production from lactose and the
indole characteristic were lost was 44.5 °C. It appeared that the
variants resulted from increased temp. sensitivity of the formic
hydrogen lyase an4 tryptophanase enzymes, resp.
236 NYSTRAND, R. Saccharococcus thermophilus gen. nov.,
sp. nm·. isolated from beet sugar extraction. Systematic and
Applied Microbiology (1984) 5 (2) 204-219 [En, 40 ref., 4 fig.,
6 tab.] Gambro Lundia AG, Box 10101, S-220 10 Lund,
Sweden.
A Gram-positive, aerobic, heterotrophic, thermophilic,
non-spore-forming coccus has been found to be the dominating
microorganism in Swedish beet sugar extraction plants. Eight
strs. of this coccus are characterized in terms of their morphology and biochemical reactions. The main metabolite of sucrose
degradation is L-lactic acid. The opt. temp. range is 68-70°C. It
is suggested that the coccus represents a new genus and species,
S. thermophilus. Str. 657 is the type str. and has been deposited
in the Czechoslovak Collection of Microorganisms (Brno) under
the number CCM 3586.
BLICKSTAD, E.; MOLIN, G.
Growth and end-product
237
formation in fermenter cultures of Brochothrix thermosphacta
ATCC 11509T and two psychrotrophic Lactobacillus spp. in
different gaseous atmospheres. Journal of Applied Bacteriology
(1984) 57 (2) 213-220 [En, 31 ref., 2 fig., 3 tab.] Swedish Meat
Res. Inst., S-244 00 Kavlinge, Sweden.
The effects of different gaseous atmospheres were determined on growth rate and end-product formation by B.
thermosphacta, L. viridescens and L. sp. in a complex, glucoserich medium. All 3 strs. originated from meat and meat products. Gaseous atmosphere affects both the growth rate and
metabolism of L. viridescens and B. thermosphacta. The study

75
suggests that a gas-pack should not contain any 0 2 since it may
favour the production of acetic acid, acetoin, short chain fatty
acids and H 20 2• As the lowest growth rates were found in 100%
C02, the best type of gas-pack from a microbiological point of
view, would contain a high COrconcn but no 0 2•
238
PALUMBO, S. A.
Heat injury and repair in
Campylohacter jejuni. Applied and Environmental Microbiology (1984) 48 (3) 477-480 [En, 19 ref., 3 fig., 2 tab.] Eastern
Regional Res. Cent., USDA, Philadelphia, Pa. 19118, USA.
A procedure for detecting and quantitating heat injury in
C. jejuni was developed. The work indicates that C. jejuni can
be injured at 46°C and this injury can be detected by use of a
plating medium containing brilliant green and bile (oxgall). The
3 commonly used antibiotic mixtures appear not to interfere
with the recovery of heat-injured C. jejuni. Repair occurred at
42°C indicating that a 42° enrichment step or a 42° incubation
of plates would not be contraindjcated for isolating C. jejuni
froin heat-processed foods. The salt sensitivity of the organism
was verified at levels of 1.25 to 1.5% during both repair studies
and development of a plating medium.

239 MCCARTER·ZORNER, N.J.: FRANC, G. D.; HARRISON,
M.D.; MICHAUD, J. E.; QUINN, C. E.; SELLS, I. A.; GRAHAM, D.
C.
Soft rot Erwinia bacteria in surface and underground
waters in southern Scotland and in Colorado, United States.
Journal of Applied Bacteriology (1984) 57 (l) 95-105 [En, 24
ref., 2 fig., 5 tab.] Dep. Bot. Pl. Path., Colorado State Univ.,
Fort Collins, Colo. 80523, USA.
An anaerobic liquid enrichment method followed by plating on a selective medium revealed that the soft rot coliform
bacterium E. carotovora ssp. carotovora was generally present
in water from drains. ditches, streams, rivers and lakes (including reservoirs) in mountainous, upland and arable areas of Scotland and Colo. through the year. Many sites were remote from
susceptible or diseased crops. E. carotovor~ ssp. atroseptica was
isolated much less frequently and no E. spp. were isolated from
llnderground waters. E. spp. were also found in rain-water in
Scotland, in winter snow from mountain passes in Colo., and in
sea water from the W. and E. coasts of Scotland and from the
coasts afOre., Calif., Texas, La. and Fla. The significance of the
occurrence of these bacteria in water is discussed in relation to
the control of blackleg and soft rot diseases of potato by production of E.-free stocks.
240 MoNTVILLE, T. J. Characterization of a halo-acid-tolerant variant of Clostridium botulinum B·aphis. Applied and
Environmental Microbiology (1984) 48 (2) 311-316 [En, 32
ref., 3 fig., 2 tab.] Eastern Regional Res. Cent., USDA, Phila·
delphia, Pa. 19118, USA.
C. botulinum B-aphis spores were plated on medium containing 4% salt at pH 6.0. A subculture of one of the cultures
produced was compared with the parent str. for a variety of
traits. After 7 days of incubation at 37°C, the str. from subcultures grew in medium containing 7% NaCl, whereas the parent
str. could not grow in salt concn > 5%. The strs. also differed in
cellular and colonial morphology.

apple. The pericarp appears to behave as an invulnerable barrier
to the pathogen and infection was possible only through an
injured surface.
HYDE, W.; STAHR, H. M.; SOGARD, D.; LERDAL, D.
242
Volatiles analysis for mold detection in feeds and grains. In
Proceedings of the Third International Symposium of the
World Association of Veterinary Laboratory Diagnosticians,
June 13-15, !983, Ames, Iowa, USA. Volume 1. Columbia,
Missouri 65201, USA; cfo L.G. Morehouse, College of Veterinary Medicine, University of Missouri (1983) 323-331 [En, 3
ref., 7 fig., I tab.]lowa State Univ. Vet. Diagnostic Lab., Ames,
Iowa 50011, USA.
A technique is described involving gas chromatography
(GC) and resin trapping for analysis of volatile compounds in
feed and grain headspace gases. The correlation between presence of volatiles and presence of fungi and mycotoxins was
investigated. Preliminary results show a significant correlation
(p <> 0.90) between several GC peaks and concn of mycotoxins
present.
243 ONIONS, A. H. S.; BRIDGE, P. D.; PATERSON, R. R.
Problems and prospects for the taxonomy of Penicillium.
Microbiological Sciences (1984) I (8) 185-189 [En, 37 ref., 2
fig., 2 tab.] Commonw. Mycol. Ins!., Kew, Surrey TW9 3AF,
UK.
244 MACDONALD, M. J.; PATERSON, A.; BRODA, P. Possible
relationship between cyclic AMP and idiophasic metabolism in
the white rot fungus Phanerochaete chrysosporium. Journal of
Bacteriology (1984) 160 (I) 470-472 [En, 13 ref., 2 fig.] Dep.
Biochem. Applied Mol. Bioi., Univ. Manchester Inst. Sci.
Techno!., Manchester M60 IQD, UK.
In P. chrysosporium a 1O-fold increase in intracellular cyclic AMP preceded the onset of lignin degradation and vera try!
alcohol production. Further, addition of L-glutamate during this
period reduced cyclic AMP levels and suppressed ligninolytic
activity.
245 IKOTUN, T. Cell wall,degrading enzymes produced by
Penicillium oxalicum Curie et Tbom. Mycopatho/ogia (1984)
88 (I) 15-21 [En, 35 ref., 5 fig.] Dep. Agric, Bioi., Univ.lbadan,
lbadan, Nigeria.
The fungus produced exo- and endo-polygalacturonases
and an endo-pectate lyase. Cellulase Cx, cellobiase, {3glucosidase, xylanase, galactanase and arabinanase were also
produced in culture and iQ infected yam tissues. The exo-PG
was unstable, with a mol. wt. of c. 38 000 daltons. The endo-PG
and endo-pectate lyase had an opt. pH of 5 and 8.5 and an
isoelectric point at pH 3.6 and 4.9 respectively. Mol. wt. of the
enzymes were c. 28 500 and 30 000 daltons respectively. The end
products of the reaction were oligogalacturqnidcs revealing that
cellulose was degrade;~ to glucose, with cellobiose as an interrpediate product. The end products of the degradation of hemicel·
)uloses were xylose, galactose and arabinose.
Algae and Lichens

Actinomycetes

See also abst. 233

See also abst. 228
Insects
Fungi

See also absts. 81, 83, 85, 90-9/, 94, 97-98, 100, 104, /06,
118-120, 124, 152, /6/-/63, 167, 173, 192, 196, 199,
202-205, 220, 227
241 MALL, S.; MALL, 0. P. Morphology and pathogenicity
of Geotrichum candidum causing sour rot.
Indian
Phytopathology (1982) 35 (4) 562-565 [En, 10 ref., I tab.] Bot.
Dep., Sci. Coli., Vikram Univ., Uijain 456 010, India.
Seven isolates from rotted lemon fruits, 3 from tomato and
2 from soil were compared. All grew best on tomato potato
glucose agar. Citrus isolates failed to grow on glucose asparagine agar. The morphology of the isolates was almost identical.
Soil isolates were nonpathogenic while citrus and tomato isolates caused varying degrees of rot on ripe fruits of orange,
lemon and tomato but none on fruits of Emblica officina/is or

See also absts. 65, 71, 73-75, 78-80, /23, 177, 18/, 187-188,
196, 202, 226, 264, 400, 402
246 AWADALLAH, K. T.; TAWFIK, M. F. S.; ABDELLAH, M. M.
H. Suppression effect of the reduviid predator, Allaeocranum
biannulipes (Montr. et Sign.) on populations of some storedproduct insect pe!!tS. Zeitschrift fiir Angewandte Entornologie
(1984) 97 (3) 249-253 [En, de, 4 ref.] Department of Economic
Entomology, Faculty of Agriculture, Cairo University, Giza,
Egypt.
Predation by the reduviid Peregrinator biannulipes
(Montr. & Sign.) (AIIoeocranum biannulipes) on the storedproduct pests Corcyra cephalonica (Stnt.), Tribolium confusum Duv. and Ephestia kuehniella Zell. (Anagasta
kuehniella) was studied in the laboratory in Egypt at 4 initial
densities of the predator (3, 6, 9 and 12 pairs/vial) and at
15-26°C and 45-60% RH. The effectiveness of the predator in
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suppressing £. kuehniel/a increased gradually with an increase
in its initial density up to 9 pairs/vial, while a reverse trend was
observed in the case of the other 2 species. The predator was
more effective in December-April than in June-October, since
the temperature and humidity during the former period were
more favourable to the predator than the pest, the reverse being
the case during the latter period.
247 AFZAL, M. Inability of swarming alates of the drywood
termite Bijiditermes beesoni (Gardner) (Isoptera: Kalotermitidae) to re-enter the mother colony. Material und Organismen
(I 983) IS (3) 209-213 [En, de, fr, es, 8 ref., I fig.] Department
of Zoology, Punjab University, Lahore, Pakistan.
During observations carried out in Pakistan, it was shown
that members of a colony of Bifiditermes beesoni (Gardner)
prevented swarming alatcs from re-entering the mother colony.
The factors responsible for this agonistic behaviour arc
discussed.
248 GATEHOUSE, A.M. R.; ANSTEE, J. H. The presence and
partial characterization of carbohydrase enzymes in the gut of
Callosobruchus maculatus. Experientia (1983) 39 (9) 10131015 (En, 29 ref., 2 fig.] Department of Botany, Durham University, DH I 3LE, United Kingdom.
Carbohydrase activity was demonstrated in homogenates
of the alimentary tract of adults of the storage pest Ca/losobruchus maculatus (F.): ~-galactosidase more than aglucosidase more than a-galactosidase more than Jj-glucosidase
activity. The effects of pH, temperature and substrate concentration on the first 3 of these are described.
249 SHARMA, Y. Effect of aak, Calotropis procera on the
population build up of Rhizopertha dominica. Journal of
Advanced Zoology (1983) 4 (2) 123-124 [En, 8 ref.] Department of Zoology, Rajasthan University, Jaipur-302004, India.
In laboratory studies in India on the effects of extracts of
the flowers of aak ( Calotropis procera) (alone or in combination
with a chemical insecticide) on the build-up of populations of
Rhyzopertha dominica (F.) in wheat grains that had been
treated with the compounds in sprays, all treatments greatly
inhibited population increase, and the increasing order of effectiveness was aak, HCH (BHC), malathion, aak + HCH and
aak + malathion.
250 AL-AZAWI, A. F.; EL-HAIDARI, H. S.; AL-SAUD, H. M.;
AZIZ, F. M. Effect of reduced atmospheric pressure with different temperatures on Ephestia cautella Walker (Lepidoptera,
Pyralidae), a pest of stored dates in Iraq. Date Palm Journal
(1983) 2 (2) 223-233 [En, ar, 13 ref.] Plant Protection
Department.
Ephestia caute//a Wlk. in all stages was exposed in the
laboratory in Iraq to a vacuum and to temperatures of 35-50°C
and 15-30% RH. Eggs were the most resistant stage and adults
the least, and female pupae and adults were less susceptible than
males. Females surviving heat and vacuum treatment laid an
average of 10.3 eggs each with 31.2% hatch rate, as compared
with 51.4 eggs with 72.5% hatch for females exposed to heat
alone or 157.2 eggs with 83.6% hatch rate for females maintained at the optimum temperatureof25°C. The L T100 for any
stage of E. caute/la was much shorter under both heat and
vacuum treatment than under heat treatment alone. The application of these treatments to control insects infesting stored
dates is discussed.
251
CHAUVIN, G.; VANNIER, G. (Effects of an increase in
ambient temperature on the transpiration of larvae, pupae and
adults of Tinea pel/ionel/a L. (Lepidoptera: Tineidae), placed in
a dry atmosphere.] Effets d'une augmentation de Ia temperature
ambiante sur Ia transpiration des larves, nymphes et adultes de
Tinea pellionella L. (Lepidoptera: Tincidae) places en atmosphere seche. Bollettino di Zoologia (1983) 50 (3/4) 257-262
[Fr, en, 22 ref., 3 fig.] Laboratoire de Biologie Animale, Facultc
des Sciences Biologiques, Campus de Rennes Beaulieu, 35042
Rennes, France.
In the laboratory in France, water loss was measured to
calculate the transpiration rate in larvae, pupae and adults of
the fur and wool pest Tinea pe/lionella (L.) in dry air at temperatures steadily increasing from 20 to 70°C. The transpiration
curve showed one period of low and one period of high rates,
which were separated by a critical temperature of near 50°C for
larvae, 60°C for pupae and 40°C for adults. T. pel/ionel!a

International Biodeterioration 1985 Vol. 21 No. I
showed great ability to minimise water loss in a completely dry
atmosphere; however. the protective case formed by the larvae
from hairs or textile fragments did not protect them from dehydration at temperatures above 20°C.
252 CHAKRAVORTY, S.; DAS, H. C. Seasonal incidence of
the pest-complex of stored grains in a rice-cum wheat godown.
In Insect ecology and resource management [edited by Goe/,
S.C./. Muzaffarnagar, India; Sanatan Dharm College (1983)
71-86 [En, 30 ref., 1 fig.] Department of Zoology, Kalyani
University, Kalyani-741 235, India.
The seasonal incidence of Tribo/ium castaneum (Hbst.),
Sitophi/us oryzae (L.), Rhyzopertha dominica (F.),
Trogoderma granarium Everts and Corcyra cephalonica
(Stnt.) in a godown in West Bengal was studied by exposing
open containers with different varieties of rice and wheat in the
store. The numbers and timings of peak populations varied with
the species of pest and type of food infested.
253 MAR DAN, A. H.; HAREIN, P. K. Susceptibility of malathion-resistant lndianmeal moths, Plodia interpunctella (HUbner) (Lepidoptera: Pyralidae), to a granulosis virus.
Environmental Entomology (1984) 13 (I) 79-80 [En, 10 ref.]
Department of Entomology, Minnesota University, St. Paul,
MN 55108, USA.
A granulosis virus was applied as a lactose coprecipitate at
0-250 mgfkg of diet, in increments of 25 mg, to larvae of a
malathion-resistant strain of Plodia interpunctella (Hb.) (a
pest of stored grain) in the laboratory in the USA. The lst- and
2nd-instar larvae were highly susceptible, 3rd-instar larvae were
intermediate, and 4th- and 5th-instar larvae demonstrated relatively little susceptibility. First-instar offspring from moths that
surviVed treatment suffered 100% mortality in virus-contaminated media.
254 ARNETT, R. H., JR. The false blister beetles of Florida
(Coleoptera: Oedemeridae). Entomology Circular, Division of
Plant Industry, Florida Department of Agriculture and Consumer Services (1984) No. 259, 4 pp. [En, 7 ref., I fig.] Florida
State Collection of Arthropods, PO Box 1269, Gainesville, FL
32602, USA.
An annotated list and a key are given relating to 29 species
of Oedemeridae found in Florida. The adults all feed on pollen
from various flowering plants and exude cantharidin, which
causes blistering on contact with human skin; they can therefore
be a great nuisance at night when they are attracted in large
numbers to lights round swimming pools, tennis courts or openair restaurants. Oxycopis mcdonaldi (Arnett) is cited as a particular pest at holiday resorts, while Nacerdes me/anura (L.) is
common in docks, where it breeds in piles of wet or rotting wood
and spreads to structural timbers, which are tunnelled by the
larvae.
255 COGBURN, R. R.; BURKHOLDER, W. E.; WILLIAMS, H. J.
Field tests with the aggregation pheromone of the lesser grain
borer (Coleoptera: Bostrichidae). Environmental Entomology
(1984) 13 (I) 162-166 [En, 4 ref., 4 fig.] Rice Research, ARS,
USDA, Beaumont, Texas 77706, USA.
The components (S)-( +)-1-methylbutyl (E)-2-methyl-2pentenoate (DL-1) and (S)-( + )-1-methylbutyl (E)-2, 4dimethyl-2-pentenoate (DL-2) of the stored-grain pest
Rhyzopertha dominica (F.) were evaluated for attractancy to
wild populations of the bostrichid near storage bins in the USA
containing infested rice. The components and various mixtures
were equally attractive, but attractancy increased with dosage.
Trap catches around the bins were inversely proportional to the
height of the traps. When the 2 components were exposed, pure
and in various combinations, to natural summer conditions, DL2 lasted about twice as long as DL-1.
256
HAGSTRUM, D. W.
Growth of Ephestia cautella
(Walker) population under conditions found in an empty peanut
warehouse and response to variations in the distribution of larval
food. Environmental Entomology (1984) 13 (I) 171-174 [En,
12 ref., 2 fig.] Insect Attractants, Behavior & Basic Biology
Research Laboratory, ARS, USDA, Gainesville, Florida 32604,
USA.
When empty groundnut warehouse conditions were simulated in the USA, spreading a constant amount of food among
additional locations did not significantly affect the number of
eggs laid by females of Ephestia caute/la (Wik.), but did reduce
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the number of larvae that completed development. Population
growth (females per generation per generation) decreased from
roughly 7-fold to 3-fold as the number of locations increased
from I to 24. The mean number of eggs laid at a location was
proportional to the number of ground nuts at that location. Larval production declined mainly as a result of females laying eggs
at a smaller fraction of locations as the number of locations
increased. These results suggest that overloading existing
residual food resources in empty stores by releasing insects or
providing additional larval food could help in.preventing the
carry-over of residual pest populations.
257 NOORJAHAN, A.; CHOCKALINGAM, S. Impact of food
limitation on fecundity, development and growth of Triholium
castaneum (Herbst). Comparative Physiology and Ecology
(!983) ~ (4) 297-300 [En, 11 ref., 2 fig.] Zoological Research
Laboratory, Thiagarajar College, Madurai-625 009, India.
Groups of 50 adults of Tribolium castaneum (Hbst.) were
confined in the laboratory in India with 1-20 g or an unlimited
amount of ragi flour (Eieusine coracana). Limitation of the
amount of food increased crowding intensity and reduced fecundity, survival and population growth.
258 REDDY, M. V. Some physico-chemical properties of
carton material of the structural-wood destroying Coptotermes
kishori (Roonwall & Chhotani) in relation to the underlying
soils. Comparative Physiology and Ecology (1983) 8 (4) 345348 [En, 11 ref.] North Eastern Hill University, College of
Agriculture, Medziphcma-79 106 Naga!and, India.
Coptotermes kishori Roonwal & Chhotani has recently
been reported to be an important pest of structural timbers in
Nagaland, India. The carton material of the termite was
analysed and compared with underlying soils 0-5, 5-10,
10-15 and !5-20 em deep. The carton material consisted of
frass and fragments of wood and excreta mixed with mineral
salts and was light brown in colour. It was slightly acidic and
had a low content of organic carbon. The percentages of organic
carbon and P 20 5 were lower than in the underlying soils, and the
pH and K20 higher. The colour, pH, percentage of organic
carbon and P 20 5 content were similar to those in the subsoil
(15-20 em layer), indicating that worker termites may have
carried mineral soil from the deeper layers to construct their
carton.
259 MAURY A, K. R.; JAMIL, Z.; DEY, B. Growth-pattern of
Caloglyphus berlesei (Michael) under natural and laboratory
environment. Biological Memoirs (1983) 8 (1/2) 63-69 [En, 4
ref.• 6 fig.] Department of Tuberculosis & Respiratory Diseases,
K.G's Medical College, Lucknow-226 003, India.
Rearing Caloglyphus berlesei (Michael) at 20-32°C and
12-30% RH in the !a bora tor~ in Uttar Pradesh, India, indicated that the optimum condittons were 26°C and 23% RH. At
optimum conditions, eggs had the highest population densities,
followed by larvae, protonymphs, females, tritonymphs and
males, in that order. Observations on annual population trends
in natural habitats, including house dust and stored grain,
showed that peak populations occurred in the rainy season, after
which populations fell continuously to nil in summer.
260 AKHTAR, M.S. Wood destroying termites (Isoptera) of
Pakistan: key to the most important species, their distribution
and pattern of attack. Material und Organismen (1983) 18 (4)
277-291 [En, de, fr, es, 14 ref., 5 fig.] Department of Zoology,
Punjab University, New Campus, Lahore, Pakistan.
Eleven species of termites have been recorded damaging
woodwork in buildings in Pakistan. They are Anacanthotermes
vagans (Hagen), Coptotermes heimi (Wasm.), Heterotermes
indica/a (Wasm.), Odontotermes obesus (Ramb.), 0. distans
K. & N. Hlmgr. (parvidens K. & N. Hlmgr.), Microtermes
obesi Hlmgr., M. unicolor Snyder, Microcerotermes ba/uchistanicus Ahmad, M. heimi Wasm. and M. tenuignathus Hlmgr.
A key is provided to all these species, based on the soldier and
worker castes. Information is given on the harmfulness, feeding
habits and distribution in Pakistan of each species. Their distribution and foraging patterns arc discussed.
261 MONDAL, K. A. M. S. H. A method of determining the
larval instars of Tribolium castaneum Herbst (Coleoptera:
Tenebrionidae). Laboratory Practice (1984) 33 (!0) 120-121
[En, 11 ref., 1 tab.] Dep. Agric. Biol., Newcastle Univ., Newcastle-upon-Tyne, UK.

A simple method to determine different larval instars ofT.
castaneum on a large scale is described. The second, third,
fourth, fifth and sixth instar larvae may be obtained from a T.
castaneum larval culture on the 3rd, 6th, 9th, 12th and 16th day
from hatching respectively, while the newly hatched -larvae may
be used as first instar.
Rodents

See also abst. 403
262 BRADFIELD, A. A. G.; GILL, J. E. Laboratory trials of
five rodenticides for the control of Mesocricetus auratus
Waterhouse. Journal of Hygiene (1984) 93 (2) 389-394 [En, 8
ref.] Minist. Agric. Fisheries & Food, Tolworth Lab., Hook
Rise South, Tolworth, Surbiton, Surrey, UK.
The sp. proved to be resistant to warfarin (up to 0.5%) and
difenacoum (0.005%) in bait. Brodifacoum (0.005%) gave complete mortality after 3 days' feeding. Calciferol (0.1 %), though
toxic, was significantly unpalatable. Zinc phosphide (5.0%)
presented in a choice test for 2 days against unpoisoned feed
gave 100% mortality and appears to be the most suitable for
these compounds for the control of M. auratus in the field.
263 ROTHERT, H. [New test guidelines for testing rodenticides against house mice and Norway rats and their effects on the
clearance procedure by the Biologische Bundesanstalt (BBA).)
Neue Prilfungsrichtlinien zur Priifung von Rodentiziden gegen
Hausmiiuse und Wanderrattcn und ihre Auswirkungen auf die
Zu!assungsprax.is bei der Biologischen Bundesanstalt (BBA).
Nachrichtenblatt des Deutschen Pjlanzenschutzdienstes (1984)
36 (5) 68-70 [De, en, 20 ref.] Bioi. Bundcsanstalt Land.- u.
Forstwirtschaft, Fachgruppc Zoo!. Mittelprilfung, Braunschweig, German Federal Republic.
A review is given of the 1984 W. German guidelines for
testing rodenticide efficiency. Reasons arc given for important
modifications of earlier guidelines, including the difficulty in
preparing a guideline for testing rodenticidcs against black rats.

TECHNIQUES
See also absts. /55, /69, 20/, 213-214, 407

CONTROL
See also obsts. 2. 71, 87, 94, 100, 123, /82, 221. 249, 253,
255-256, 262-263, 400. 402-403
264
A shortage of weapons in the war on fruit flies.
Citrograph (1984) 69 (7) 164-165, 167 [En, 1 fig.]
The proposal to ban the use of ethylene dibromide (EDB)
for the control of fruit flies on harvested citrus fruit in the USA
from l September 1984 is discussed critically, and it is reported
that although alternative methods have apparently met some
degree of success in Florida. that has not been the case in
California. Tests with methyl bromide have invariably resulted
in severe damage to the fruit, and cold treatment has caused
some rind injury. Attempts to control the Mexican fruit fly
[Anastrepho ludens (Lw.)] are reviewed.

BIODEGRADATION- GENERAL
265 SONITHER, R.; GOULD, P. The Biotechnology Unit.
Water & Waste Treatment (1984) 27 (!) !8-20 [En] Lab. of the
Govt. Chemist, London, UK.
The work of the unit since its inception in 1982 is described,
with particular emphasis on waste treatment processes.
Legislation and Standardization

See also abst. 273
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Economics

See also abst. 301

Specific Plants and Practices
266 DEAKYNE, C. W.; PATEL, M.A.; KRICHTEN, D. J. Pilot
plant demonstration of biological phosphorus removal. Journal
of the Water Pollution Control Federation (1984) 56 (7) 867873 [En, 3 ref., 6 fig., 3 tab.] Whitman, Requardt & Associates,
2315 St. Paul St., Baltimore, Md. 21218, USA.
Phosphorus removal using the patented AfO process (Air
Products and Chcmicals,lnc.) was evaluated tn the Patapsco
Plant, Baltimore to see if the State limitations for effluent phosphorus (2 mg/litre monthly average, 3 mg/litre weekly average)
could be met. In treatment of a predominantly industrial wastewater, the process achieved effiuent phosphorus concn of 2.2
mg/litrc or lower.

There is concern regarding the pathogenic nature of sewage
sludges and its use as an agricultural fertilizer. An EEC proposal for a council directive on the use of sewage sludge in agricul·
ture indicates that sludge shOUld be stabilized before being used
in agriculture and that non-stabilised sludge may be_uscd only if
it is immediately injected or worked into the soil. The range of
pathogens which exist in sewage is described.
Analysis and Sampling

See also absts. 272. 289

ENVIRONMENTAL POLLUTION
Water pollution

Hygiene and Pathogens

See also absts. 294, 315

See also absts. 272, 279. 298, 3/9-320

272 COLLINS, C. H.; LYNE, P.M. Water. In Microbiological methods. London, UK; Butterworth & Co. (1984) Ed. 5,
253-260 [En, 7 ref.] Public Health Lab. Service, Dulwich,
London, UK.
The sampling and microbiological examination of stored
and river water is described. From the public health point of
view, the coliform test is the most important.

267

SEVERIN, B. F.; SUIDAN, M. T.; RITTMANN, B. E.; ENGEL·

BRECHT, R. S. Inacth·ation kinetics in a flow-through UV reactor. Journal Water Pollution Control Federation (1984) 56 (2)
164-169 [En, 19 ref., 2 fig., 2 tab.] Tennessee Eastman Co., Box
511, Kingsport, Tenn. 37662, USA.
The inactivation of Escherichia coli, bacterial virus f2 and
Candida parapsi/osis in a batch UV reactor and in a completely
mixed flow-through reactor were examined. Results indicate
that mixed second-order kinetics are not generally applicable as
a means of scaling between reactor systems with different mixing regimes.
268 CLARK, C. S. Health effects associated with wastewater
treatment and disposal [Review}. Journal oft he Water Pollution
Control Federation (1984) 56 (6) 624-627 [En, 23 ref.] Ins!.
Environ. Health, Kettering Lab., Cincinnati Univ., Cincinnati,
Ohio 45267-0056, USA.
Research on associated health effects published during
1983 is reviewed.
269 SORBER, C. A.; MOORE, B. E.; JOHNSON, D. E.; HARDING,
H. J.; THOMAS, R. E. Microbiological aerosols from the application of liquid sludge to land. Journal oft he Water Pollution
Control Federation (1984) 56 (7) 830-836 [En, 10 ref., 6 tab.]
Univ. Texas at Austin, Coli. Engineering, Austin, Texas 787171080, USA.
The primary objective of the study was to determine if the
use of tank trucks and high-volume spray guns to apply liquid
sludge to land resulted in the formation of microbial aerosols
containing pathogenic organisms. Four sites were studied,
sludge and aerosol samping being carried out. It is concluded
that in general, microbiological aerosols generated in the application of sludge to land as described in this study do not seem to
represent a serious threat to human health for individuals
located more than 100 m downwind of the sludge application
site. Data suggest that microbiological concentration of aerosols
are significantly less than those at wastewater spray application
sites.
270 WHITBY, G. E.; PALMATEER, G.; COOK, w. G.; MAAR·
SCHALKERWEERD, J.; HUBER, D.; FLOOD, K. Ultraviolet disinfection of secondary effluent. Journal of the Water Pollution
Control Federation (1984) 56 (7) 844-850 [En, 27 ref., 5 fig., 9
tab.] Trojan Technologies Inc., 845 Consortium Court, London,
Ont., Canada.
The operational aspects are assessed and the efficiency
monitored, of a full-scale UV device designed specifically for
disinfecting water to eliminate pathogenic microorganisms.
Ultraviolet radiation is more cost-competitive than ozonation
because of lower installation and operating costs. It can reduce
bacterial concn to safe levels without introducing a toxicant to
fish in the receiving waters.
271 LEWIS-JONES, R.; KIFF, R. J. A growing awareness of
sewage pathogens. Water & Waste Treatment ( 1984) 27 (2) 45
[En] Pollution Res. Unit, Manchester Univ., UK.

273 WOODWARD, G. M. Pollution control in the Humber
Estuary. Water Pollution Control (1984) 83 (1) 82-90 [En, 2
ref., 4 fig., 3 tab.] Severn-Trent Water Authority, UK.
UK entry into the EEC with the consequential need to
comply with a number of Directives focusing attention on estuaries and the imminent implementation of Part II of the Control
of Pollution Act 1974 have been the major factors in increasing
awareness of estuarial pollution control. The most serious pollution in the Humber Estuary is the depletion of dissolved oxygen
in the area around Trent Falls. This problem will not be solved
until the polluted Yorkshire rivers achieve their river quality
objectives and several of the major direct discharges arc brought
under control following implementation of the Control of Pollution Act 197 4.
274 BOTHA, G. R. Research related to water pollution control in South Africa. Water Pollution Control (1984) 83 (2)
184-190 [En, 17 ref.] Natn. Ins!. for Water Res., CSIR, Pretoria, South Africa.
An overview of some recent and current research projects is
given. Textile, pulp and paper and mining industry effluents are
some of the industrial effluents currently receiving attention.
Other work includes the utilisation of sewage sludge by land
application and composting.
Freshwater pollution

See also absts. 327, 363
275 KIDSON, R. J.; MORGAN, D. Maitnenance of drinking
water quality: the essential decisions. Water Pollution Control
(1984) 83 (I) 23-30 [En, 2 fig., 3 tab.] Severn-Trent Water
Authority, UK.
A conceptual framework is provided for the assessment of
bacterial risk. Recommendations on priorities in the manage·
ment of water supply systems, including environmental surveillance, are given.
276
HAYES, C. R.; GREENE, L. A.
The evaluation of
eutrophication impact in public water supply resenoirs in East
Anglin. Water Pollution Control (1984) 83 (1) 42-51 [En, 12
ref., 4 tab.] Anglian Water Authority, UK.
Some of the problems caused in water treatment and sup··
ply arising from nutrient enrichment are identified. The causes
and effect of eutrophication are reviewed. Possible control
options are suggested and longterm evaluation being developed
in the Anglian Water Authority are summarized.

'
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Marine pollution

See also abst. 358

SOLID WASTE TREATMENT AND
DISPOSAL
See also abst. 306

LIQUID WASTE TREATMENT AND
DISPOSAL
See also abst. 268
VENOSA, A. D.; PETRASEK, A. C.; BROWN, D.; SPARKS, H.
D. M.
Disinfection of secondary effluent with
ozonefUV. Journal Water Pollution Control Federation
(1984) 56 (2) 137-142 [En, 16 ref., 8 fig., 5 tab.] EPA, Office of
Res. & Dev., Municipal Environ. Res. Lab., Cincinnati, Ohio
45268, USA.
The effect of the combination of UV light and ozone was
studied to determine whether they would be sufficiently better
than either disinfectant alone for the treatment of municipal
wastewater effluents. The amount of applied ozone needed to
achieve a fecal coliform limitation of 14/100 ml could be
reduced as much as 80% if UV light either preceded or followed
ozone addition. Simultaneous application of the 2 disinfecting
agents was not additive.
277

L.;

ALLEN,

278 VENOSA, A. D.; RAM, N. Disinfection [Review]. Journal of the Water Pollution Control Federation (1984) 56 (6)
602-614 [En, 177 ref.] EPA, 26 West St. Clair St., Cincinnati,
Ohio 45268, USA.
Research on disinfection of wastewater published during
1983 is reviewed.
Physical waste treatment

See also absts. 267, 270. 319
279 SEVERIN, B. F.; SU!DAN, M. T.; ENGELBRECHT, R. S.
Mixing effects in UV disinfection. Journal of the Water Pollution Control Federation (1984) 56 (7) 881-888 [En, 10 ref., 12
fig.] Tennessee Eastman Co., Kingsport, Tenn. 37662, USA.
Methods for quantifying mixing effects in single-lamp,
annular reactors with non-uniform UV intensity fields through
the usc of series-event inactivation kinetics are described. Data
are presented for the inactivation of Escherichia coli and f2
bacterial virus in a mixed flow-through annular reactor. Evidence presented shows that simple dye tracer studies arc not
adequate to provide complete understanding of the mixing
regimes in rapid reactions.

BIOLOGICAL WASTE TREATMENT

the feed medium contributed to reducing the biofilm loss rate,
the slow loss of biofilm activity was explained primarily by
organic supplementation from nitrification and bacterial adaptation to oligotrophic conditions.
Cornposting

See also abst. 274
282 BIDDLESTONE, A. J.; GRAY, K. R.; COOPER, D. J. Composting with straw - an alternath·e stabilisation technique for
slurries. Water & Waste Treatment Journal (1984) 27 (9) 5152, 55-56 [En, 5 ref., 2 fig., 2 tab.] Wolfston Compost Studies
Group, Birmingham Univ., Birmingham, UK.
Work at the University of Birmingham has sought a reliable method for the com posting treatment of organic_ sludges and
slurries with straw. Promising results were obtained on a smallscale farm unit but the scale-up and mechanisation of the technique caused considerable problems. In a joint university-industry project the problems have been overcome with the
development of a rotating disc processor. The machine shows
promise in the treatment of a wide variety of liquid and solid
wastes.
Biological filtration

See also absts. 365, 398
283 HAUSER, J. R. Use of water hyacinth aquatic treatment
systems for ammonia control and eftluent polishing. Journal
Water Pollution Control Federation (1984) 56 (3) 219-225
[En, 4 ref., 2 fig., 3 tab.] Dewante & Stowell Inc., 1910 S. St.,
Sacramento, Calif. 95814, USA.
A pilot-scale testing of water hyacinth aquatic treatment
systems is described. The ease of disinfection of secondary effluent and water hyacinth aquatic system effluent was compared
using chlorine. The effect of harvesting on effluent quality was
evaluated and mosquito development monitored. The systems
substantially reduced ammonia concn and total nitrogen reductions in the warm season were approx. 55 and 70% for the
nonaerated ponds and the aerated pond respectively. Routine
harvesting was not required but was necessary, together with
aeration, to minimize excessive organic loading due to winter
die-back of hyacinths. Mosquito development was adequately
controlled by mosquitofish.
284 RUSTEN, B. Wastewater treatment with aerated submerged biological filters. Journal Water Pollution Control Federation (1984) 56 (5) 424-431 [En, 19 ref., 15 fig., 3 tab.]
Foundation for Scientific and Industrial Res., Trondheim Univ.,
Norway.
There are no aerated submerged biological filter(also
known as contact aeration systems) in Norway. Many biodisk
plants have been built but they have had some mechanical
problems. It was decided to do some pilot-scale experiments to
compare filter media with different specific surfaces, find the air
requirement and measure the treatment efficiency and sludge
production at different organic loads. Results showed an aerated
submerged biological filter with a high surface area filter media
to be a simple and compact treatment process and a good alternative to other biological treatment processes.

See also absts. 314, 364, 388
Activated sludge treatment
280 PAUSE, S. M.; SW!TZENBAUM, M. S. Biological fixedfilm systems [Review]. Journal of the Water Pollution Control
Federation (1984) 56 (6) 577-580 [En, 36 ref.] ERT, Concord,
Mass., USA.
Developments in biological fixed-film systems published
during 1983 are reviewed.
281
RITTMANN, B. E.; BRUNNER, C. W. Tho nonstoadystate-biofilm process for advanced organics removal. Journal of
the Water Pollution Control Federation (1984) 56 (7) 874-880
[En, 12 ref., 9 fig., 3 tab.] Newmark Civil Eng. Lab., 208 North
Romine, Urbana, Ill. 61801, USA.
The process was investigated using an experimental biofilm
reactor system. The nonstcady-state-biofilm process was able to
sustain good(> 85%) removal of trace-level substrate for 1 year
without reactivation. Although background organic matcrinl in

See also absts. 305, 326, 351, 392, 395
285 J0RGENSENt K. P. Determination of the enzyme activity
of activated sludge by methylene blue reduction. Journal Water
Pollution Control Federation (1984) 56 (I) 89-93 [En, 8 ref., 8
fig., I tab.] Dep. Applied Biochem., Technical Univ. of Denmark, DK-2800, Lyngby, Denmark.
A method for determining dehydrogenase activity as a
measure of activated sludge activity was developed which had
several advantages over the TTC (2,3, 5-triphenyltetrazolium
chloride) method. The determination is simple and rapid, needing no expensive equipment. The response to poisoning by toxic
components is in accordance with the response of the oxygen
uptake rate. The inconvenience of the method is primarily the
evacuation step in the procedure.
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286 SCHULTZ, J. R.; KEINATH, T. M. Powdered activated
carbon treatment process mechanisms. Journal Water Pollution Control Federation (1984) 56 (2) 143-151 [En, 38 ref., 7
fig., 4 tab.] Civil Eng. Dep., Utah Univ., Salt Lake City, Utah
84112, USA.
The significance of enhanced bioactivity, bioregeneration,
desorption and metabolic end product adsorption in a labora-

tory-scale reactor, adding powdered activated carbon to the
aeration basin of an activated sludge system {PACT process),
was examined. The reactor was maintained with a phenol substrate. Radiotraccr methodology and a desorption-extraction

procedure that measures adsorbed phenol were used to discriminate between the various mechanisms. The hypothesis that PAC
addition enhances the rate or extent of phenol biodegradation
was refuted but bioregeneration does occur and was essentially
complete for the phenol substrate.

287 ALLEMAN, J. E.; KENNEDY, M.S.; MINES, R. 0.; WEBER,
A. S.; SHERRARD, J. H. Activated sludge [Review]. Journal of
the Water Pollution Control Federation (1984) 56 (6) 568-577
[En, 150 ref.]
Information on activated sludge published during 1983 is
reviewed.
288 STROM, P. F.; JENKINS, D. Identification and significance of filamentous microorganisms in activated sludge. Journal of the Water Pollution Control Federation (1984) 56 (5)
449-459 [En, 20 ref., 18 fig., 6 tab.] Dep. Environ. Sci., Cook
Coli., Rutgers Univ., New Brunswick, NJ 08903, USA.

A correlation was established between the type(s) of filamentous microorganism observed and the wastewater characteristics and operating conditions which contributed to a
particular bulking episode. The implication of the findings with
regard to the development of a rational approach to bulking
control are discussed.
289 RICHARDS, S. R.; HASTWELL, C.; DAVIES, M. The comparative examination of 14 activated-sludge plants using enzymatic techniques. Water Pollution Control (1984) 83 (3) 300313 [En, 46 ref., 13 fig., 5 tab.] Dep. Bioi., York Univ., York,

UK.
Municipal plants with different configurations and operational regimes were examined to see if there is a general relationship for activated sludge between enzyme activities, the
biochemical composition of the sludge, the respiration rate and
the plant operating regime. Alternatively enzyme activities
might be a function of the composition of the bacterial population developed on the incoming feed. It is concluded that aglucosidase, arylsulphatase, L-alanine amino peptidase and protease have potential for use as simple assessors of overall sludge
activity. Further work is required to obtain more accurate data.
290 LAU, A. 0.; STROM, P. F.; JENKINS, D. The competitive
growth of Hoc-forming and filamentous bacteria: a model for
activated sludge bulking. Journal of the Water Pollution Control Federation (1984) 56 (I) 52-61 [En, 26 ref., 10 fig., 3 tab.]
Univ. California at Berkeley, Coli. Engineering, Richmond
Field Sta., Richmond, Calif. 94804, USA.
A mathematical model incorporating simultaneous diffusion of carbonaceous substrate (glucose) and dissolved oxygen

(DO) through a floc and the accompanying growth of 2 microorganisms is developed. The model is used to predict the effects of
the bulk liquid concn of the two substrates, floc size and floc
shape on the volume-average growth rate of the filamentous
bacteria (Sphaerotilus nalans) and the floc former ( Citrobacter

sp.) in floes. In general low bulk DO concn, high bulk glucose
concn, large floc sizes and spherical floc shapes tended to favour

S. natans and could thus lead to bulking.
Ponds, Lagoons, Oxidation ditches

See also absts. 302. 320, 322
291

BRYANT,

C. W.

Lagoons, ponds, and aerobic digestion

[Review]. Journal of the Water Pollution Control Federation
(1984) 56 (6) 580-582 [En, 27 ref.] Dep. Civil Eng., Arizona
Univ., Tucson, Ariz. 85721, USA.
Developments in lagoons, ponds and aerobic digestion published during 1983 are reviewed.

292 LEGENDRE, P.; BALEUX, B.; TROUSSELLIER, M. Dynamics of pollution-indicator and heterotrophic bacteria in sewage
treatment lagoons. Applied and Environmental Microbiology
(1984) 48 (3) 586-593 [En, 25 ref., 5 fig., I tab.] Dep. Sci. Bioi.,
Montreal Univ., Montreal, Que., Canada.
Bacteria in the sewage treatment lagoons of an urban wastewater centre were sampled biweekly for 26 months at 8 stations. Robust statistical methods of time-series analysis were
used to study successional steps and rhythmic behaviour with
time. The aerobic heterotrophic bacterial community showed 2
types of temporal evolution: in the first 4 stations, it seems
mainly controlled by the nutrient support capacity of the sewage
input, whereas in the remaining part of the lagoon it seems likely
that the pollution-indicator bacteria arc gradually replaced by
other bacterial types that arc better adapted to this environment. On the other hand, the pollution-indicator bacteria
showed an annual cycle which increased in amplitude at distances further from the wastewater source.

NOVAK, J. T.; EICHELBERGER, M. P.; BANERJII, S. K.;
J. Stabilization of sludge from an oxidation ditch.
Journal of the Water Pollution Control Federation (1984) 56
(8) 950-954 [En, 6 ref., II fig., 2 tab.] Dep. Civil Eng., Virginia
Polytech. lnst. & State Univ., Blacksburg, Va. 24061, USA.

293

YAUN,

The stability of sludge from an oxidation ditch operated
over a range of sludge ages was evaluated. The stability data
was used to determine if waste sludge from high sludge age or
extended air processes could be directly land applied. It was
found that waste sludge became more stable as sludge age
increased, and specific oxygen uptake rate is an excellent indicator of putrescibility. However the sludge is unacceptable for
direct land application because of poor organism reductions.
294 FANUKO, N. The influence of experimental sewage pollution on lagoon phytoplankton. Marine Pollution Bulletin
(1984) 15 (5) 195-198 [En, 12 ref., 5 fig.] Marine Res. and
Training Cent., Piran, 66 330 Piran, JLA 65, Yugoslavia.
In a sewage pollution experiment in the lagoon system at
Strunjan, Yugoslavia,an artificially polluted lagoon showed significantly lower chlorophyll a biomass and cell density, and the
relationship between these 2 variables was altered.
Anaerobic digestion

See also absts. 323-324, 377
295 SCHROA, G.; JEWELL, W. J. High rate conversions of
soluble organics with a thermophilic anaerobic attached film
expanded bed. Journal Water Pollution Control Federation
(1984) 56 (3) 226-232 [En, 10 ref., 10 fig., 5 tab.] Dep. Agric.
Eng., Cornell Univ., Riley-Robb Hall, Ithaca, NY 14853, USA.
Developments in anaerobic digestion have led to the anaer-

obic attached-film expanded bed (AAFEB) process which
accumulates large quantities of microbial biomass which
enables it to efficiently convert dilute substrates (such as wastewater) to biogas with minimum sludge yields. A summary of the
characteristics of an AAFEB treating a soluble substrate at
55°C is reported for the first time.

FANNIN, K. F.; CONRAD, J. R.; SRIVASTAVA, V.; JERGER,
D. E.; CHYNOWETH, D. P. Anaerobic processes [Review].
Journal of the Water Pollution Control Federation (1984) 56
(6) 586-593 [En, 74 ref., I tab.] Life's Resources, Inc., 705
Bilby Rd., Box 65, Addison, Mich. 49220, USA.
296

Research on anaerobic digestion processes published during 1983 is reviewed, focussing on the extent to which process
improvements can reduce energy requirements relative to thermodynamic limits.
297 HARVEY, M.; FORSBERG, C. W.; BEVERIDGE, T. J.; POS,
J.; OGILVIE, J. R. Mcthanogenic activity and structural characteristics of the microbial biofilm on a needle-punched polyester
suppnrt. Applied and Environmental Microbiology (1984) 48
(3) 633-638 [En, 22 ref., 11 fig., 2 tab.] Sch. Eng., Univ.
Guelph, ·Guelph, Ont., Canada.
In a downflow stationary fixed film anaerobic reactor
receiving a swine waste influent, few bacteria were observed to
be tightly adherent to the surfaces of the needle-punched polyester support material. However, there was a morphologically
complex, dense population of bacteria trapped within the
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matrix. Frequently large microcolonies of a uniform morphological type of bacteria were observed. Mineral deposition became
more extensive as the biofilm matured and completely
entrapped cells. The entrapped cells appeared to autolyze and
many were partially degraded. It is suggested that further
impregnation of the matrix with minerals and apparent cell
death may eventually have a deleterious effect on the methanogenic activity of the biofilm.
298

WINTER,

J.

Anaerobic waste stabilization [Review}.

Biotechnology Advances ( 1984) 2 (I) 75-99 [En, 110 ref., 3 fig.,
5 tab.J Dep. Microbial., Regensburg Univ., Universitatstr. 31,
D-8400 Rcgcnsburg, German Federal Republic.
The present knowledge of the microbiology, physiology and
regulation of anaerobic digestion in conventional or advanced
processes is reviewed. The stabilization of waste at mesophilic
and thermophilic temp. is compared and the process stability as
well as the inactivation of pathogens is discussed. Areas of
future research for a better understanding of the biochemistry,
the physiology and the regulation of the degradation of pollutants are suggested.
299 BOONE, D. R. · Mixed-culture fermentor for simulating
methanogenic digesters. Applied and Environmental Microbiology (1984) 48 (I) 122-126 [En, 16 ref., 2 fig., 2 tab.]
Biotcchnol. Dcp., Alberta Res. Council, Edmonton, Alta. T6G
2C2, Canada.
A continuous-, mixed-culture fermenter was developed to
mimic an anaerobic digester degrading animal waste. When
degradation rates of methanogenic precursors (H 2, C02 and
acetate) equalled those measured in the digester, propionate
degradation was inhibited. When the H 2 turnover rate was lowered by decreasing addition of Hrgenerating substrates or by
allowing a portion of H 2 degradation to occur in an isolated
compartment, propionate degradation in the fermenter
resumed. The possibility is discussed that in digesters, much of
the H 2 is produced and degraded within microenvironments
associated with particles. Tn this case, the gross turnover rate of
H 2 measured in digesters is an average, and specific
microenvironments within the digester may have different rates
of turnover.
300
ROBINSON, R. W.; AKIN, D. E.; NORDSTEDT, R. A.;
THOMAS, M. V.; ALDRICH, H. C. Light and electron microscope examinations of methane producing biofilms from anaerobic fixed-bed reactors.
Applied and Environmental
Microbiology (1984) 48 (I) 127-136 [En, 43 ref., 21 fig.] Dep.
Microbial. Cell Sci., Florida Univ., Gainesville, Fla. 32611,
USA.
By using light, UV, scanning and transmission electron
microscopy to examine biofilms, the distribution of a diverse
microbial population composed of bacteria and a few yeasts was
determined. A large number of methanogenic bacteria were
identified by their fluorescence under 420 nm of radiation.

WASTE DISPOSAL (BIOLOGICAL
ASPECTS)
301 DAVIS, R. D. Sludge disposal- keeping it safe. Water
& Waste Treatment Journal (1984) 27 (9) 38, 40, 42 [En, 8
ref., 1 fig., 2 tab.] Water Res. Cent., UK.
Results of a 1980-81 Department of the Environment survey show that of the 1.22 million tonnes of dry solids produced
39% was used in agriculture and 31% dispersed at sea. Potential
environmental hazards associated with existing and newer
sludge disposal options are discussed and the cost implications
of stricter controls are briefly considered.

Fish farming
302 CLOETE, T. E.; TOERIEN, D. F.; PIETERSE, A. J. H. The'
bacteriological quality of water and fish of a pond system for the
treatment of cattle feedlot effluent. Agricultural Wastes (1984)
9 (I) 1-15 [En, 18 ref.] Inst. Environ. Sci., Orange Free State
Univ., Bloemfontein, South Africa 9300.
A cattle feedlot waste system consisting of a high-rate algal
pond and a fish pond was regularly sampled for bacteriological
analyses. High numbers of aerobic and anaerobic bacteria and
potential pathogens (e.g. Salmonella spp.) were present in the
waste water. The waste treatment system reduced all bacterial
groups by more than 99.6%. The skin, gills and intestines of the
wa:-.tc-grown fish housed large numbers of bacteria.including
potential pathogens. However, similar bacterial numbers,
including potential pathogens, were associated with the skins,
gills and intestines of naturally-grown fish, which suggests that
the health risk involved in the consumption of waste-grown fish
might not be substantially differen: to that of natural fish
populations. In both cases the tissues and blood appeared to be
sterile, which would contribute to a much reduced health risk.
Land treatment and Irrigation

See also absts. 269, 27/, 274, 333-334
303 DEMIRJIAN, Y. A.; WESTMAN, T. R.; JosHI, A. M.; Ror,
D. J.; BUHL, R. V.; CLARK, W. R. Land treatment of contaminated sludge with wastewater irrigation. Journal Water Pollution Control Federation (1984) 56 (4) 370-377 [En, 14 ref., I
fig., II tab.] Muskegon County Wastewater Management System, 8301 White Rd., Muskegon, Mich. 49442, USA.
The primary purpose of the study was to determine the fate
of organic priority pollutants and additional man-made organics
in sludge applied to wastewater-irrigated soils. Heavy metals
were also monitored to determine their behaviour under these
conditions. Many industrial chemicals were present in the
sludge but most of the organic compounds degraded, with the
exception of 2, 11-dichloroazobenzene. Zinc concn increased
slighly in the groundwaler but at least 50% of this could be
related to either present or past irrigations. Efforts are being
made to reduce the zinc in the influent.
304 ABERNATHY, A. R.; ZIRSCHKY, J.; BORUP, M. B. Land
application of wastewater [Review}. Journal oft he Water Pollution Control Federation (1984) 56 (6) 620-621 [En, 27 ref.]
Environ. Systems Eng., 501 Rhodes Res. Cent., Clemson Univ.,
Clemson, S. Carol. 29631, USA.
Research on land application of wastewater published during 1983 is reviewed.
Landfill
KEENAN, J. D.; STEINER, R. L.; FUNGAROLI, A. A.
305
Landfill leachate treatment. Journal Water Pollution Control
Federation (1984) 56 (l) 27-33 [En, 9 ref., 1 fig., 7 tab.] Dep.
Civil and Urban Eng., Pennsylvania Univ., Philadelphia, Pa.
19174, USA.
The landfill leachate was characterized by high organic
strength and large day-to-day variations. It was found that raw
leachate must be pre-treated to render it amenable to activated
sludge processing. Activated sludge treatment of the effiucnt
from the chemical/physical units was successful. The reduction
in ammania-N afforded by the ammonia stripping lagoon provides conditions suitable for the growth of activated sludge
microorganisms.
306 BROWER, G. R. Solid wastes and water quality. Journal of the Water Pollution Control Federation (1984) 56 (6)
686-688 [En, 23 ref.] George Brower Consulting Engineers,
3313 South Circle Drive, Knoxville, Tenn. 37920, USA.
Research into the leachate from landfill sites and its treatment, published in 1983, is reviewed.

Disposal into natural waters

Biological upgrading to feedstuffs

See also abst. 382

See also absts. 318, 340-341, 374, 378, 381
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307 ALl, R.; ZAIDI, Z. H. Fungal mass produced by growth
or Aspergillusjlavipes on rotten fruits and vegetables- a cheap
source of protein. Pakistan Journal ofScientific and Industrial
Research (1984) 27 (I) 47-50 [En, 10 ref., 2 fig., 4 tab.] HEJ
Res. lnst. Chern., Univ. K;arachi, Karachi 32, Pakistan.
Growth of A. f/avipes on a new substrate of rotten fruits
and vegetables was more economical than on Czapek's synthetic
medium. The resultant fungal mass was analyzed for the presence of protein and amino acids, and the cell-free broth for other
metabolites. The results of preliminary studies are reported.
308 KAHLDN, S. S.; PARVEEN, N. Protein enrichment of
wheat straw with non-toxic fungus P/eurotus ostreatus. Journal
of Research. Punjab Agricultural University (1983) 20 (3) 327331 [En, 17 ref.] Dep. Microbiology, Punjab Agricultural
Univ., Ludhiana, India.
Wheat straw was treated with solid substrate fermentation
using the non-toxic fungus Pleurotus ostreatus. The method is
cheaper and simpler than the usual submerged fermentation.
Best results were obtained with incubatjon for 21 days at 30°C
using ammonium sulphate and calcium nitrate as source of
nitrogen. Treatment increased the crude protein content Qf the
straw, and the breaking down of lignin and cellulose increased
the digestibility in vitro of the straw.
309 STAFFORD, E. A.; TACON, A. Q, J. Nutritive value of the
earthworm, Dendrodrilus subrubicundus, grown on domestic
sewage, in trout diets. Agricultural Wastes (1984) 9 (4) 249266 [En, 32 ref.]lnst. Aquaculture, Stirling Univ., Stirling FK9
4LA, UK.
garth worms (Dendrodrilus subrubicundus) were collected
from the trickling filter beds of a domestic sewage works and
freeze dried. The resulting 'worm meal', which comprised 65%
crude protein and 10% lipid was evaluated as a fish meal
replacer, substituting 0, 10, 50 or I 00% of the herring me:li
protein in a semi-syntheti~ diet for rainbow trout. The experiment was conducted over a period of 50 days during which time
the performance of fish fed on these 4 diets was evp.luated on the
basis pf fish growth and feed utilization efficiency. At low levels
of di~tgry inclusiQn (I 0% protein replacement) there was no loss
in fish performance, at higher levels (50 and I 00% protein
replacement) a decrease in performanc;:e occurred. During the
experimental period, concentrations of Ca, K, Na, Mg and the
trice elements Fe, Zp, Mn, Cu. Pb, Co and Cd were monitored
in the fish carcass apd selected fish tissues. Some evidence of
uptake an9 accumulation of Fe, Zn, Cu,Pb and ~d W!lS no tee!. in
fish fed Qn the diet containing the highest dietary inclusion of
'worm me;:tl'.

.Piological upgrading

~

other

See a/so absts. 300, 317, 321, 325, 370-371. 373, 377. 380
310 TERRELL, S. L.; BERNARD, A.; BAILEY, R. B. Ethanol
from whey: continuous fermentation with a catabolite repression~
resistant Saccharo1flYces cerevisiae mutant. Applied and Environmental Microbiology (1984) 48 (3) 577-580 [En, 15 ref.]
Biotech. Branch, ~olar Energy Res. ln>t., Golden, Colorado
80401, USA.
An alternative method for the conversion of cheese whey
lactose into ethanol has been demonstrated. With the help of
conHnuOl.~~·culture technology•.a catabolite repression-resistant
mutant of Saccharomyces cerevisiae completely fermented
equimolar mixtures of glucose and galactose into ethanol. The
first step in this process was a computer-controlled fed-batch
operation based on the C0 2 evolution rate of the culture. In the
absence of inhibitory ethanol concentrations. this step allowed
high biomass con~entrations to be obtained before continuous
fermentation. The continuous anaerobic process successfully
incorporated a cell-recycle system to optimize the fermentor
productivity. Under conditions permitting a low residual sugar
concn. ("'I%), max. productivity (13.6 g/1 per h) was gained
from 15% substrate in the continuous feed at a dilution rate of
0.2/h. Complete fermentation of highly cone. feed solutions
(20%) was also demonstrated, but only with greatly diminished
fermentor productivity (5.5 g/1 per h).

311
KOSTER, I. W .; LETIIKGA, G. The influence of ammonium-nitrogen on the specific activity of pelletized methanogenic
sludge. Agricultural Wastes (1984) 9 (3) 205-216 [En, 22 ref.,
4 fig., 3 tab.] Agric. Univ., Dep. of Water Pollution Control, De
Dreijen 12, 6703 BC Wagcningen, Netherlands.
The inftucn~~ of ammonium-nitrogen concentrations in the
range 680-2601 mgflitre on the specific activity of pelletized
methanogenic sludge was investigated in batch experiments. A
discontinuous linear negative correlation was found between
ammpnium-nitrogen concentration and methane production
rate. The slope of the discontinuous correlation changeQ sharply
at an ammonium-nitrogen conc~ntration in the range 16001700 mgflitre. The reversibility of the effect of ammoniumnitrogen was shown in a continuously fed experiment using an
Upfiow Anaerobic Sludge Blanket reactor. Some evidence was
gathere9 for the hypothesis that acetate-consuming methanogenic bacteria ar~ more strongly affected by ammoniumnitrogen than hydrog~n-consuming methanogenic bacteria. In
gradually increasing ammonium-nitrogen concentration the
methanogenic sludge can adapt to ammonium-nitrogen concentrations above 1700 mg/litrc without the occurrenc~ of a lagphase.

312 WANG, Y,-T.; SUITHAN, M. T.; PFEFFER, J. T. Anaerobic biodegradation of indo!!! to methane. Applied and Environmental Microbiology (1984) 48 (5) 1058-1060 [En, 10 ref., I
fig., 2 tab.] Dep. Civil Eng., Illinois Univ., Urbana, Ill. 61801,
USA.
Methane gas was produced from a laboratory, granular
activated carbOn, anaerobic filter treating a synthetically prepared mixture of polycyclic N·aromatic ~ompounds. The
bio~~gradability of the individudal polycyclic N·aromatic compound present in the mixture was investigated. Experimental
results obtained from test bottles containing mcthanogenic
enrichment cultures suggested that indole was degraded to
methane and carbon dioxide under strict anaerobic conditions.
Materials recm·ery
See also abst. 353

MUNICIPAL WASTES
See also abst. 309
313 CALCUTI, T.; Moss, J. Sewage sludge treatment and
dis)l!lsal- the way ahead. Water Pollution Colllro/ (1984) 83
(2) 163-171 [En, 2 ijg., 4 tab.] Water Res. Cent., UK.
The present situation regarding sewage treatment and disposal in the UK is described. In the next few years there is a
need to ensure that the substantial sums devoted to the treatment and disposal of sewage continue to be used to maximum
effect and that future environmental policy has a sound scientific basis and provides good environmental value for money.
The authors consider that an integrated approach is required to
tackle the issues involved.
pquid wastes
See also absts. 271. 277, 289, 365

INDUSTRIAL WASTES
See also abst. 312
314
BUSCHE, A. W. Chemical reactpr design theory and
biological treatment of industrial wastes - is there a gap?
Journal Water Pollution Control Federation (1984) 56 (3) 215218 [En, 22 ref., 6 fig.] Environ. Eng. Consultant, Suite C258,
6211 W. Northwest Hwy., Dallas, Texas 75225, USA.
This paper addresses issues arising from the application of
chemical reactor design theory for first order reactions to aerobic biological wastewater treatment (activated sludge). It is
concluded that biological continuous stirred-tank reactors des·
ignated by chemical reactor theory will have a greater treatment
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capacity tl:lan anticipated if oxygen transfer, nutrients and final
clarifiers are not limiting. Owners of treatment systems
designed by chemical reactor theory are unlikely to complain if
they find a higher capacity than anticipated and paid for. It is
suggested that a rational basis for det~rmining reactor perform~
ance is the Effluent Refractory Assessment test.
315 TOMS, R. Controls over chemicals, chemh;al pollution
and measures to pre,·ent it. Water & Waste Treatment (1984)
27 (I) 22-24 [En] Wessex Water Authority, UK.
Pollution of water by chemicals is a subject which I 5 years
ago w~s. increasing and causing concern. Since then both industry and the water authoritieS have cqme to understand the
pioblems and to take corrective action both to contain the situa.,.
tion and to look ahead to nr~vent future problems arising. The
growth of European and International interest in the environ~
ment has rn~ant that controls over chemicals are b~coming more
stringent and A great deal more monitoring of chemicals in the
environment will bo necessary.
Liqpid wastes

See also absts. 274, 327, 388

AGRICULTURAL WASTES
See (llso

t;~bst.
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31~
HILTON, B. ~.; 0LESZKIEWICZ, J. A.; SPARLING, A. B.
Agricultural wastes~ Journal of the Water Pollution Control
Federation (1984) 56 (6) 637-642 [En, 80 ref.] Dep. (;ivil Eng.,
Manitoqa Univ., Winnipeg, Man., Can~da.
Research on the treatment of agricultural wa~tes, published in 1983, is revieweg.
·

317 ANON. Green energy -the prQs and cons of biomass!
OECD Observer (1984) No. 128,33-31 [\'n, 1 tab.]
The present use of biomass, incluQing agricultural wastes,
to provide e.nergy. is review~d. Implications for the third world
ant;l the prol;llems of forccastil"!g the future trt;n~s in biomass
production qre discussed.
·
318 ABOU-ZEID, A.-Z. A.; ASHY, M. A.
Production of
citric acid: a review. Agricultural Wastes (1984) 9 (1) 51-76
[En, 41 ref.] Dep. Chern., King Abdulaziz Univ., Jeddah, Sapdi
Arabia.
Fermentation of hydrocarbons, carbohydrates and agricultural wastes to produced ci~ric;:: acid and suggested pathways for
the reactions that may occur qre reviewed. Asperg{l/us niger has
been widely used in the process although many other spp. hav~
been co11sidered as citric acid prodtu;:~rs. It is essential to proyide
the organisms With vitamins and other micronutrients. Tr~at
ment of agricultural wastes such as black-strap molas~~ with
ferrocyanide improves the yield of citric acid.
Animal wastes

See also absts. 282, 299
319 BOHM, R.; KUHLMANN, R. H.; STRAUCH, D. The effect
of microwave treatment on viruses in liquid maQure. Agricultural Wastes ( 1984) 9 (2) 147-154 [En, 5 ref., 3 fig., 3 tab.] Inst.
f. Tiermedizin u. Tierhygiene, Univ. Hohenheim, 460, Postfach
700 562, [)-7000 Stuttgart 70, German Federal Republic.
Liquid manure (LM) was heated iq a I kW /2450 Mf!z
microwave How heater in order to inactivate several types of fre~
suspended viruses. Two 20 litre reservoirs, one containing steril~
water and the other contaminated liquid manure under steady
stirring, were connected with the energy transmitter by a 2-way
valve and rubber tubes. The flow rate could be regulated by a
peristaltic pump to I 00-530 ml per min. The DNA-containing
HCC virus and RNA-containing Reovirus typ~ 1 and ECBO
LCR-4 virus were chosen as test organisms. The model experiments were carried out with a mixture of bovine and swine liquid
manures artificially contaminated to give a virus content of
about 104 PFU/ml. It was found that HCC virus could no

longer be isolated from the microwave-treated LM if a temperature of 63-70
had been reached. The less resistant ECBO
LCR-4 virus was inactivated at temperatures 58-62 °C and the
Reovirus was even inactivated at temperatures 55-58 °C. In all
experiments the average holding time of the virus in the UHF
field was less than I sec. The mechanisms of the inactivation and
possibilities for the improvement of this technique arc discussed.

oc

Cattle waste

See also ahs(s. 302, 39 I
320
CLOETE, T. E.; ToE~IEN, D. F.; PtETERsE, A. J. H.
Some enterobacterial isolates from a pond system for the treatment of cattle feedlot effluent. Agricultural Wastes (1984) 9 (2)
79-86 [En, 15 ref.] Ins!. Envir. Sci., Univ. Orange Free State,
PO Box 339, Bloemfontein, South Africa 9300.
One hundred bacterial isolates from cattle feedlot effluents
were isolate-d. on MacConkey Agar and phenotypically c;:h~rac
terized (with the API ~OE microtube system). Identities were
assigned according to !1 Profile Index or following mnnerical
classification. Escherichia coli (24), Citrobacter freundii (14),
Enterobacter spp. (7), Salmonella spp. (3) and Proteus spp. (3)
were enterobacterial isolates. Pseudomonas spp. (21). Aeromonas hydrophila (18) and FlavQpacterium spp. (5) were also
isolated. Th~ types of enterobacteria encountered in a cattle
feedlot cffiu~nt in- ~outh Africa corresponded well with those in
similar effiuents in thr;:; USA.
Lo, K. V.; WHITEHEAD, A. J.; LIAo, P. fl.; B!lLLEY, N. R.
production from ~creened dairy manure using a fixedfilm reactor. 4gricultural Wastes (1984) 9 (3) 175"188 [En, 11
ref., 2 fig., 3 tab.] Dep. Bio-Resource Epgng, Brit[sh Columbia
Univ., Vancouver, British Columbia V6T 1W~. Canada.
A labqratory sc"!:le comparison of 2 anaerobic digester
design,s- conventional and fixed film- WAS performed. Screened,
1: I manurejwater slurry was f~rmept~d in 4 litr~ re!actors at 30
°C with intermittent mixing. F~t;d material (4.0% Total Solids,
2.8% VS) was added once a day at loading rates reprcscnti~g
hydrauli~ retention times (HRT) of 16-1 days. For HRT~ less
than 1 day (i.e. 1 h), all of the waste was drained (once each
hour) and the digt;ster r~filled with fresh feeP,, Maximum methane l'roductivity in !itre gasf(litre digester.day) of 6.33
litrej(litre.day) was obtained frpm the fixed-film reactor at a
loading rate of 672g VS.(litre.day) (1 h HRT). Anaerobic
digestion efficiency (litre gas/g VS added) was highest in (he
fixed-film reactor operated at a 3.6 qay HRT, when COD and
VS red~etions reached 38.4% and 27.6%, rcsp. At HRT of less
tha;!l 6 days. the conventional digester would not sustain a high
gas-production r~te beci}use of bacterifll biomass washout. Data
indicate that the incre~sed gas production capaQ!!ity of the fixed
film loading rat~, g VS/(m 2.day), and methane productivity,
litre CH 4 /(m 2.day), were not attained within the HRT range
studi~d. Averag~ biogas methane content from the fixed-film ·
reactor (68.6%) was slightly higher than from the conventional
dig<;<!er (63.5%). Results indicate that a high potential re<!qction of required digester yolunw is possible ~hrciugh applj9ation
of the fixed-film concept.
3~1

M~thane

~~2
TOERIEI'I, D. F.; CLOETE, T. E.; PIET~RSE, A. J. H.
Potential bac~~rial-algal interactions of a poqd system for the
treatment of cattle feedlot effluent. Agriculturgl Wastes (19~4)
9 (3) 159-173 [En, 39 ref., I fig., 4 tab.]lnst. for Envir. Sci.,
Orange Fre~ State Univ., PO Box 339, Bloemfontein, South
Africa 9300.
Qu_alitative and quantitative laboratory investigations of
bacterial-algal interrelationships were carried out using Gramnegative rod-shaped bacteria and an alga (Scen{!desmus quadri,
cauda) isolated from a pond system treating cattle feedlot ~ffiu
ent. The results suggested that most bacterial groups, including
Flavobacterium, Citrobacter, Salmonella, Aeromonas, Enterobacter, Proteus and Escherichia spp., could inhibit the algal
growth rate by 5-79%. Utilization of these values in a model of
algal growth in ponds suggested that such inhibition could result
in decreased algal standing crops over a wide range of pond
retention times and in pond failure. Inhibition of algae by bacterial activity may be a major reason for the overloading of algal
ponds.
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Pig waste
323 POELS, J.; ASSCHE, P. VAN; VERSTRAETE, W. Effects of
disinfectants and antibiotics on the anaerobic digestion of piggory waste. Agricultural Wastes (1984) 9 (4) 239-247 [En, 8
ref.) Fac. Agric. Sci., Ghent State Univ., Coupure 653, 9000
Gent, Belgium.
The disinfectants Tego 51, Dcttol, NnOCI and Creolin,
and the antibiotics, chlortetracyclin, tylosin, erythromycin,
chloramphenicol, bacitracin and virginiamycin were tested at
different concentrations. At concentrations normally used in
practice, no inhibitory effect on methanisation process was
detected. However, high concentrations of the antimicrobial
agents, Dettol, Creolin, bacitracin and virginiamycin, markedly
inhibited biogas production.
324 CALLANDER, 1. J.; BARFORD, J.P. Improved anaerobic
digestion of pig manure using a tower fermenter. Agricultural
Wastes (1984) II (1) 1-24 [En, 36 ref., 10 fig., 7 tab.] Dep.
Chern. Engng, Sydney Univ., New South Wales, Australia.
The design of an adapted tower for the anaerobic digestion
of pig manure is described. The search for an effective flocculating agent and the performance of the tower in terms of biomass
and substrate solids retention, gas yield and digestion stability,
arc presented. The tower was operated successfully with levels
of active biomass and fibre 2.9 and 3.9 times, respectively, those
predicted for a completely mixed digester, and increased gas
yields from 0.31 to 0.47 litres gasjg VS. It is concluded that the
tower and a closely related process offer significant improvements in performance compared with completely mixed designs.
325 FERRARA, R.; BARBERIS, R.; ]ODICE, R.; VICENZINO, E.
Influence of kinetics of hydrolysis, acidogenesis nnd methanogenesis on enhancement of the production of biogas from
animal excreta. Agricultural Wastes (1984) II (2) 79-90 [En,
10 ref., 6 fig., 1 tab.) lstituto per le Piantc da Legno e
l'Ambiente, Corso Casale 476, 10132 Torino, Italy.
To determine the rate-limiting step of the anaerobic process, kinetics of some metabolic steps were considered:
polysaccharide hydrolysis, acideogenesis and methanogenesis.
Known quantities of substrates, microcrystalline cellulose
(MC), carboxymethylcellulose (CMC), hemicellulose (HC),
glucose (G) and acetate (A), were added to a 12 litre digester,
fed daily with pig sludges. In the following hours yield and
composition of the biogas produced were measured together
with microbial flora, adenosine triphosphate (ATP), glucose
and volatile fatty acids (VFA). Results showed that the rate of
biogas production from addition of glucose and acetate is very
high. The rate was 140 litres/kg VS per hat the 8th hour for
glucose; the biogas yield in 8 h was 72% of the maximum theoretical value. HC, CMC and MC gave lower biogas productions.
The addition of a readily fermentable substance gave a temporary decrease in the microbial biomass. Results show that
acidogenesis and methanogenesis are not rate-limiting steps in
biogas production. The hydrolysis rates of pure polysaccharides
are slower than those of the acidogenic and methanogenic steps.
The pure polysaccharides are almost completely converted to
biogas and it appears that the presence of lignin limits the
conversion of polysaccharides in natural fibres.

SPECIFIC WASTE MATERIALS
See also absts. 307, 312, 360
326 HICKMAN, G. T.; NOVAK, J. T. Acclimation of activated sludge to pentachlorophenol. Journal Water Pollution
Control Federation (1984) 56 (4).364-369 [En, 29 ref., 9 fig.]
Camp Dresser & McKee, 7630 Little River Turnpike, Annandale, Va. 22003, USA.
Five bench-scale reactors were used to determine if activated sludge could acclimate to low levels of pentachlorophenol
(PCP) so that PCP would have no inhibitory effect on dextrose
removal. The activated sludge was allowed to adjust to using
dextrose before PCP was added to the feed. A control reactor
was maintained to which no PCP was added. In batch experiments these activated sludges were subjected to shock loads of
PCP and the resulting specific uptake rates measured. It was
found that acclimation can offer protection from shock loads of
PCP and acclimation of activated sludge to PCP also provides

protection from shock loads of related priority pollutants. Complete (> 95%) removal of the introduced PCP was accomplished during the study, but was not maintained.
327 LYONS, C. D.; KATZ, S.; BARTHA, R. Mechanisms and
pathways of aniline elimination from aquatic environments.
Applied and Environmental Microbiology (1984) 48 (3) 491496 [En, 36 ref., 4 fig., 3 tab.) Dcp. Biochem. Microbiol., Cook
Col!., Rutgers Univ., New Brunswick, NJ 08903, USA.
The fate of aniline was evaluated using unpolluted and
polluted pond water as model environments. Biodegradation
was the most significant mechanism for removing aniline, being
accelerated by 0.1% sewage sludge inoculum. A gas chromatographic-mass spectrometric analysis of biodegradation
intermediates revealed that the major pathway of aniline
biodegradation in pond water involved oxidative deamination to
catechol which was further metabolized through intermediates
to C0 2•
328 GRISHCHENKOV, V. G.; fEDECHKINA, I. E.; BASKUNOV, B.
P.; ANISIMOVA, L. A.; BORONIN, A. M.; GOLOVLEVA, L. A.
(Degradation of 3-chlorobenzoic acid by a strain of
Pseudomonas putida.] Mikrobiologiya (1983) 52 (5) 771-776
[Ru, en, 20 ref., 1 graph, 1 tab.] lnst. Biochem. Physiol.
Microorgan., Moscow, USSR.
Str. 87 of P. putida, capable of assimilating 3chlorobenzoic acid as a sole source of carbon and energy (3
Cba+), was isolated from cultivated soil samples. Mitomycin C
treatment eliminated the 3Cba+ phenotype in 1% of cells in the
population. The 3Cba+ phenotype was transferred at a low frequency in the process of conjugation to cells of other P. spp.
Determinants localized on the plasmid are presumed to be
responsible for the capacity to assimilate the 3-chlorobenzoic .
acid. A scheme is proposed for the oxidation of this acid on the
basis of investigation of the products of its degradation. Analysis
of the activity of enzymes catalysing cleavage of the aromatic
cycle and investigation of their induction showed the presence of
2 catechol 1,2-dioxygenases in strs. with the 3Cba+ phenotype.
One of these was encoded by chromosomal genes while the otehr
was encoded by plasmid genes, dete~mining the capacity of the
culture to cleave the chlorinated pyrocatechol.
INMAN, J. C.; STRACHAN, S. D.; SOMMERS, L. E.; NEL·
The decomposition of phthalate esters in soil.
Journal of Environmental Science and Health, B (Pesticides,
Food Contaminants and Agricultural Wastes) (1984) 19 (2)
245-257 [En, 16 ref., 1 fig., 3 tab.] Dep. Agronomy, Purdue
Univ., Wast Lafayette, Ind. 47907, USA.
Factors affecting the decomposition of carboxyl-labelled
14
( C) fhthalic acid (PA), monobutyl phthalate (MBP), and
dibuty phthalate (DBP) were studied in soil incubation experiments conducted under laboratory conditions. A lag phase of 10
to 20 days occurred before soil microbes initiated metabolism of
MBP and DBP while PA was rapidly decomposed. Approx. 90%
of DBP added to soils at rates of 0.1 to 0.4% was decomposed
within 80 days under both aerobic and anaerobic conditions.
Decomposition of DBP was enhanced in soils by increasing soil
pH from 5.2 to 7.0, by adding organic matter and by raising the
temp. from 23 ° to 30°C. The addition of DBP in sewage sludge
or waste materials to soils should not pose a long-term persistence problem.
329

SON, D. W.

330 SHELTON, D. R.; TIEDJE, J. M. Isolation and partial
characterization of bacteria in an anaerobic consortium that
mineralizes 3-chlorobenzoic acid. App_lied and Environmental
Microbiology (1984) 48 (4) 840-848 [En, 21 ref., 8 fig., 2 tab.]
Dep. Crop and Soils Sci., Michigan State Univ., East Lansing,
Mich. 48824, USA.
A methanogenic consortium able to usc 3-chlorobenzoic
acid as its sole energy and carbon source was enriched from
anaerobic sewage sludge. Seven bacteria were isolated from the
consortium. Of these, a mutualism among at least the
dechlorinating, benzoate-oxidizing and two methane~forming
members was apparently required for utilization of the 3chlorobenzoate substrate.
331
ANSON, J. G.; MACKINNON, G.
Novel Pseudomonas
plasmid inmlved in aniline degradation. Applied and Environmental Microbiology (1984) 48 (4) 868-869 [En, 22 ref., I fig.,
1 tab.] Biotechnol. Cent., Cranfield Inst. Techno!., Cranfield,
Bedford, UK.
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A plasmid of c. 100 kilobases was detected in a P. sp. which
was isolated from soil by growth on aniline as the sole carbon
and energy source. The plasmid was shown to be involved in
aniline metabolism.
332 MARKS, T. S.; SMITH, A. R. W.; QUIRK, A. V. Degradation of 4-chlorobenzoic acid by Arthrobacter sp. Applied and
Environmental Microbiology (1984) 48 (5) 1020·1025 [En, 18
ref., 3 fig., 2 tab.] Microbic! Techno!. Lab., PHLS Cent. for
Applied Microbic!. and Res., Porton Down, Wiltshire, UK.
A mixed population, enriched and established in a defined
medium, from a sewage sludge inoculum was capable of complete mineralization of 4-chlorobenzoate. An organism, identified as A. sp., was isolated from the consortium and shown to be
capable of utilizing 4-chlorobenzoate as the sole carbon and
energy source in pure culture. The degradative ability of the
organism was substantially increased by strain improvement
through continuous culture and by repeated batchwtse subculture in fermenters and shake flasks. The mechanism of the
dehalogenation process remains uncertain but cell extracts have
been prepared and some of the initial studies of the system are
described.
333 HUTCHINS, S. R.; TOMSON, M. B.; WILSON, J. T.; WARD,
C. H. Microbial removal of wastewater organic compounds as
a function of input concentration in soil columns. Applied and
Environmental Microbiology (1984) 48 (5) 1039-1045 [En, 26
ref., 7 fig., I tab.] Dep. Environ. Sci. & Eng., Nato. Cent.
Ground Water Res., Rice Univ., Houston,Texas 77251, USA.
The fate of 6 organic compounds during rapid infiltration
of primary wastewater through soil columns was studied.
Microbial adaptation was evident for benzophenone, 2methylnaphthalene and p-(1, I ,3, 3-tetramethylbutyl)phenol, as
indicated by increased removal efficiencies during successive
inundation cycles, especially at higher input concn. Microbial
activity and adaptation were confirmed for several of the compounds by using isotopes and measuring the extent of mineralization in batch tests with soil from one of the columns.
334 HUTCHINS, S. R.; TOMSON, M. B.; WILSON, J. T.; WARD,
C. H. Anaerobic inhibition of trace organic compound removal
during rapid infiltration of wastewater. Applied and Environmental Microbiology (1984) 48 (5) 1046-1048 [En, 13 ref., 5
fig.] Dep. Environ. Sci. & Eng., Nato. Cent. Ground Water
Res., Rice Univ., houston,Texas 77251, USA.
When soil columns were operated aerobically on a floodingdrying schedule in a previous study, good removals were
observed for several organic comp9unds at 1-1000 J.l.g/litre in
primary wastewater. In this study, fractional breakthroughs of
most compounds increased substantially once operating parameters were modified and the soil became anaerobic. These results
imply that microbial removal of trace organic compounds can be
inhibited in anaerobic conditions developing during rapid infiltration of wastewater.

Cellulosic wastes

See also absts. 164, 282, 396-397
335 RUYET, P. LE; DUBOURGUIER, H. C.; ALBAGNAC, G.
Thermophilic fermentation of cellulose and xylan by methanogenic enrichment cultures: preliminary characterization of
main species. Systematic and Applied Microbiology (1984) 5
(2) 247-253 [En, 20 ref., 2 tab.]lnst. National de Ia Recherche
Agronomique, Sta. de Technologic Alimentaire, Villeneuve
d'Ascq, France.
From enrichment cultures on cellulose and xylan at 65°C,
39 thermophilic strs. of strict anaerobes displaying the main
morphological characteristics of the genus Clostridium, and
producing acetate, ethanol and lactate, were purified. The isolates were divided into 3 groups according to their fermentative
activities in pure culture or in association with a hydrogenoxidizing methanogen. Group I included 4 strs. belonging to the
sp. C. thermocellum. It was not possible to assign strs. from
Group II and lii to any previously described spp. of
Clostridium.

336 DOELLE, H. W. Microbial cultures in the utilization of
cellulosic materials [Review]. Biotechnology Advances (1984) 2
(!) 1-19 [En, 87 ref.] Dep. Microbic!., Queensland Univ., St.
Lucia, Qd. 4067, Australia.
The most recent microbial developments in saccharification
of cellulose and cellulase formation are reviewed. A new
genetic-immunochemical approach investigating the mechanism of adhesion of bacterial cellulase to cellulose during cellulose conversion is highlighted. New developments and recent
reviews in hemicellulose and lignin degradation arc also
covered.
337 GRETHLEIN, H. E. Pretreatment for enhanced hydrolysis of cellulosic biomass [Review]. Biotechnology Advances
(1984) 2 (I) 43·62 [En, 86 ref.] Thayer Sch. Eng., Dartmouth
Coli., Hanover, NH 03755, USA.
A number of physical and chemical pretreatment methods
for cellulosic substrates which enhance their hydrolysis by cellulase or consumption by microorganisms are reviewed. While the
emphasis is on the literature of the last two yearS, some earlier
work is cited which has influenced the work in the pretreatment
field.
338 GOND~, P.; BLONDIN, B.; LECLERC, M.; RATOMAHENINA,
R.; ARNAUD, A.; GALZY, P. Fermentation of cellodextrins by
different yeast strains. Applied and Environmental Microbiology (1984) 48 (2) 265-269 [En, 8 ref., 5 fig., 2 tab.] Chaire de
Genetique et Microbiologie ENSA-INRA, 34060 Montpelier
Cedex, France.
The fermentation of cellodextrins by 8 yeast spp. capable of
fermenting cellobiose was monitored. Only 2 of these spp.,
Torulopsis [Candida] molischiana and T. [C.] wickerhamii
were able to ferment ,8-glucosides with a degree of polymerization between 1 and 6. These 2 spp. showed exocellular /3glucosidase activity. Four other spp. were able to ferment cellotriose, and the last 2 spp. only fermented cellobiose. These latter
6 spp. produced a /l-glucosidase capable of attacking cellodextrins, but this enzyme was endocellular.
339 GIULIANO, C.; KHAN, A. W. Cellulase and sugar formation by Bacteroides celluloso/vens, a newly isolated cellulolytic
anaerobe. Applied and Environmental Microbiology (1984) 48
(2) 446-448 [En, 19 ref., 3 fig., 2 tab.] National Res. Council of
Canada, Ottawa, Ont., Canada.
B. ce/luloso/vens has the ability to produce cellulase and to
degrade cellulose to cellobiose and glucose. It does not utilize
glucose, and it lacks fJ-glucosidase activity. This anaerobe
appears to degrade cellulose to cellobiose by cellulase action,
and the presence of cells appears necessary for the formation of
glucose.
340 BISHT, N. S.; HARSH, N. S. K. Cultivation of Pleurotus
ostreatus (Jacq.) Fr. by utilizing Lantana camara and waste
paper. Agricultural Wastes (1984) 11 (2) 99-103 [En, 10 ref., I
fig., 1 tab.] Dep. Bot., D.S.B. Col!., Kumaun Univ., Naini Tal,
India.
L. camara is a weed which has overrun large areas in India
and has developed into a serious nuisance. Plants were chopped
and soaked or boiled in water and mixed with waste paper to
provide a substrate for the growth of P. ostreatus. This was
shown to be an economic method of cultivation, at least in those
places where L. spp. occupy large areas as an unwanted plant.
341 EL-REFAI, A.-M. H.; ATALLA, M. M.; EL·SAFTY, H. A.
Microbial formation of cellulases and proteins from some cellulosic residues. Agricultural Wastes (1984) 11 (2) 105-113
[En, 29 ref., 3 tab.] Microbial and Enzyme Chern. Res. Unit,
National Res. Cent., Dokki, Cairo, Egypt.
Several lignocellulosic residues were analysed for their contents of cellulose, hemicellulose, lignin. protein, moisture and
ash. Sugar-beet bagasse (BB) had the highest a-cellulose content and the lowest lignin content. Nineteen different aerobic
microbial cultures were isolated from BB samples, and these
exhibited different capacities to degrade the BB cellulose and
lignin as well as to produce protein (SCP). An isolate of Penicilliumfuniculosum 6B produced potently cellulolytic enzymes in
the culture filtrate. In addition, the same fungus exhibited a
marked ligninolytic activity and good SCP production when
grown on BB-containing media.
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342 HAMISSA, F. A.; ISMAELL, A. A. Improvement of cellulase production by Trichoderma viride 253. Agricultural
Wastes (1984) 11 (2) 149-153 [En, 12 ref., I tab.] Lab. Microbial Chern., National Res. Cent., Dokki, Cairo, Egypt.
A local str. ofT. viride 253 was subjected to treatment with
UV irradiation and N-methyl-N-nitroso-guanidinc. The clear
zone assay method using rose-bengal-containing medium
revealed the production of 183 different mutants, of which 3
were more active. The most active mutant, T. viride 253 Ml6
was superior from the standpoint of protein and cellulase production, to the parent culture. This work is part of a project to
utilize sugar-cane bagasse for feeding purposes.
343 FARO, H. M. DE; MAIORANO, A. E.; HISS, H. [Comparatife study of the production of cellulolytic enzymes by
Trichoderma viride and Myrothecium verrucaria.] Estudo comparative entre Trichoderma viride e Myrothecium verrucaria
na produtr5.o de enzimas cclluloliticas. Revisla de Microbio/ogia (1984) 15 (3) 123-126 [Pt, en, 10 ref., I graph, 2 tab.]
Inst. Indust. Res., Sao Bernardo do Campo, SP, Brazil.
In studies with M. verrucaria and 4 strs. ofT. viride,2 strs.
ofT. viride had the max. final enzyme activity and the max. rate
of cellulase production. The cellulases produced by these 2 strs.
were the least adsorbed by cellulose.
BOYER, M. H.; CHAMBOST, J. P.; MAGNAN, M.; CATJ.
Carboxymethyl-cellulase from Erwinia
chrysanthemi. I. Production and regulation of extracellular
carboxymethyl-cellulase. Journal of Biotechnology (1984) 1
(3/4) 229-239 [En, 30 ref., 4 fig., 4 tab.] Lab. de Chimie Bacterienne, C.N.R.S., B.P. 71, 13277 Marseille Cedex 9,France.
E. chrysanthemi str. 3665 growing aerobically in a mineral
salts medium containing various carbon sources constitutively
secreted low levels of carboxymethylcellulase activity. Increased
production of this activity was triggered by conditions which
reduced the growth rate. The results obtained with continuous
culture suggested that this production was controlled by a mechanism similar to catabolite repression. However, other factors
might be implicated in the regulation of cellulase production.
344

TAN~O.

RUYET, P. LE; DUBOURGUIER, H. C.; ALBAGNAC, G.
345
Homoacetogenic fermentation of cellulose by n coculture of
Clostridium thermocellum and Acetogenium kivui. Applied
and Environmental Microbiology (1984) 48 (4) 893-894 [En,
16 ref., I fig., I tab.] lnst. Natn. de Ia Recherche Agronomique,
Station de Techno!. Alimentaire, 59651 Villeneuve d'Ascq
Cedex, France.
Interrelationships between methanogens and fermentative
or hydrolytic bacteria are well documented but such cocultures
do not allow a complete fermentation shift to a peculiar metabolite. A new stable association between C. thermocellum and A.
kivui is described which converts I mol of cellulose (an
hydroglucose equivalent) into 2.7 mol of acetate.
346 SLEAT, R.; MAH, R. A.; ROBINSON, R. Isolation and
characterization of an anaerobic, cellulolytic bacterium, Clostridium cellulovorans sp.nov. Applied and Environmental
Microbiology (1984) 48 (I) 88-93 [En, 24 ref., 7 fig., I tab.]
Div. Environ. Occupational Health Sci., California Univ., Los
Angeles, Calif. 90024, USA.
A new anaerobic, mesophilic, spore-forming cellulolytic
bacterium is described. Cellulose is cleared within 24 to 48 h
around colonies formed in cellulose agar roll tubes. Cells stain
Gram-negative and are nonmotile rods which form oblong
spores either centrally or subterminally in a clostridium swelling. H 2, C02 , acetate, butyrate, formate and lactate are produced during fermentation of cellulose or cellobiose. The name
C. ce//ulovorans is proposed. The type str. is 743B (ATCC
35296).
BOYER, M. H.; CHAMBOST, J. .P.; MAGNAN, M.; CAT·
J.
Carboxymethyl-cellulase from Erwinia
chrysanthemi. II. Purification and partial characterization of an
endo-~-1,4-glucanase. Journal of Biotechnology (1984) 1 (3/4)
241-252 [En, 21 ref., 7 fig., 2 tab.] Lab. de Chimie Bacterienne,
C.N.R.S., B.P. 71, 13277 Marseille Cedex 9,France.
The extracellular carboxymethyl-cellulase of E.
chrysanthemi had a marked tendency to form aggregates when
concentration and for storage time of culture supernatant were
increased. An unconcentrated glycerol culture supernatant was
submitted to ion exchange chromatography. One major endo-P347
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1,4-glucanase was isolated with a high degree of purity and
partially characterised. The enzyme rapidly decreased the viscosity of carboxymethyl-cellulase with a slow increase in the
reducing sugars produced. It had a significant capacity to
hydrolyse amorphous cellulose such as phosphoric acid-swollen
cellobiose. It exhibited a very low activity on microcrystalline
cellulose.

Starch
348 LALUCE, C.; MATIOON, J. R. Development of rapidly
fermenting strains of Saccharomyces diastaticus for direct conversion of starch and dextrins to ethanol. Applied and Environmental Microbiology (1984) 48 (I) 17-25 [En, 18 ref., 8 fig., 3
tab.] Dep. Appl. Chern., Chern. Inst., Stale Univ. Sao Paulo,
Araraquara, Sao Paulo, Brazil.
Alcoholic fermentation, growth and glucoamylase production by 12 strs. of S. diastaticus were compared by using starch
and dextrins as substrates. Haploid, starch-fermenting strs.
were prepared and a series of hybrids constructed and compared
for efficiency of direct starch fermentation. A rapidly fermenting haploid str. contained 2 unlinked genes controlling formation of extracellular amylase. A convenient method for
detecting these genes in replica plates containing large numbers
of meiotic progeny was developed.
349
FEDERICI, F.
Glucoamylase production by Aureobasidiumpullulans. Mycologia (1984) 76 (4) 643-649 [En, 16
ref., 5 fig., 2 tab.] Istituto di Biologia Vegetale, Perugia Univ.,
Bg.XX Giugno 74, 1-06100 Perugia, Italy.
A. pullulans converts starch into biomass by the production of glucoamylase (I ,4-a-D-glucan glucohydrolase EC
3.2.1.3) only. The enzyme synthesis did not appear to depend on
substrate induction; maximal enzyme activity, however,
occurred after 48 h growth in YNB medium containing soluble
starch as the sole carbon source.

Plastics
350
SHIMAO, M.; FuKUTA, 1.; KATO, N.; SAKAZAWA, C.
Mixed continuous cultures of polyvinyl alcohol-utilizing symbionts Pseudomonas putida VMlSA and Pseudomonas sp. strain
VM15C. Applied and Environmental Microbiology (1984) 48
(4) 751-754 [En, 24 ref., 3 fig.] Dep. Environmental Chern. and
Technol., Tottori Univ., Tottori 680, Japan.
Stable mixed continuous cultures of P. sp. str. VMI5C and
P. putida VM I SA, Ihe former of which produced a polyvinyl
alcohol (PV A)-degrading enzyme and the latter of which produced an essential growth factor for PYA utilization by str.
VM15C, were established with PV A as the sole source of carbon
and energy with chemostat cultivation. A high extent of PYA
degradation was achieved at dilution rates of less than 0.030/h.
The predominant str. in the cultures was the primary
metabolizer of PYA, str. VMISC. Results indicated that the
growth-limiting substrate for str. VM15C in the mixed continu·
ous culture is the growth factor produced by str. VM15A.

Metals
351 PATIERSON, J. W.; KODUKULA, P. S. Metals distributions in activated sludge systems. Journal of the Water Pollution Control Federation (1984) 56 (5) 432-441 [En, 36 ref., 2
fig., 12 tab.] Illinois lnst. Techno!., liT Center, Chicago, Ill.
60616, USA.
Models developed to predict the distribution of metals in
activated sludge system process streams are described. The data
used to develop the models were obtained through extended
pilot studies. The models accurately predict the distribution of
process stream metals between the soluble and solids phases.
There is evidence that solids-bound metals are disproportionately distributed between settleable and non-settleable solids in
both raw wastewater and activated sludge mixed liquor and
model I allows for this and accurately predicts metals removal
across treatment train unit processes.
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SUGIO, T.; DOMATSU, C.; TANO, T.; IMAI, K. Role of
ferrous ions in synthetic cobaltous sulfide leaching of ThiobacilJus ferrooxidans. Applied and Environmental Microbiolop
352

(1984) 48 (3) 461-467 [En, 21 ref., 8 fig., I tab.] Dep. Agnc.
Chern., Okayama Univ., Okayama 700, Japan.
The pure str. of T. ferrooxidans could not grow on CoSsalts medium in the absence of ferrous ions (Fe2 +J.- However, in
CoS-salts medium supplemented with 18 mM Fe+, the str. utilized both Fe2+ and the sulphur moiety in CoS for growth,
resulting in an enhanced solubilization of Co2+. Cell powth on
sulphur-salts medium was strongly inhibited by Co2 , and this
inhibition was completely protected by Fe 2+. Cobalt-resistant
cells, obtained by subculturing the str. in medium supplemented
with both fe2+ and Co2+, brought a marked decrease in the
amount of Fe2+ absolutely required for cell growth on CoS-salts
medium. As one mechanism of protection by Fe2+, it is proposed
that the str. utilises one part of Fe2+ externally added to CoSsalts medium to synthesise the cobalt-resistant system. A similar
protective effect by Fe2+ was also observed for cell inhibition by
stannous, nickel, silver and mercuric ions.
353 BABENKO, Yu. S.; DOLGIKH, L. M.; SEREBRYANAYA, M.
Z. fBacterial degradation of primary-oxidized manganese ores
from the Nikopol deposit.] Mikrobiologiya (1983) 52 (5) 851856 [Ru, 10 ref., 4 graphs, 3 tab.] Dnepropetrovsk Univ.,
USSR.
Heterotrophic microorganisms belonging to the
Achromobacter genus have the ability to transform manganese
(Mn) ores of the Nikopol deposit, having different mineral composition. Str. 182 of A. de/icatulus. used in the experiment,
decomposed psilomelane, psilomelane-pyrolusite and psilomelane-manganite orcs with selective removal of Mn. Manganite
ores are characterized by degradation of the entire ore grain
with simultaneous Mn transition into solution. The rate of Mn
leaching was highest in bacterial degradation of ores containing
a mixture of psilomelanes and pyrolusite. Other elements such
as silicon, calcium, phosphorus and aluminium were leached at
the same time as Mn but the rate of their transition into solution
depended on their content in investigated samples.
Hydrocarbons, Petroleum
354 COWAN, B. W.; STOVER, E. L. Petroleum processing
and synthetic fuels. Journal of the Water Pollution Control
Federation (1984) 56 (6) 651-654 [En, 62 ref.] Environ. Eng.
Consultants, Inc., 3602 North Star Dr., Stillwater, Okla.
74075,USA.
Research on the treatment of wastewaters containing
petroleum industry waste, published in 1983, is reviewed.
355 ISMAILOV, N. M. [fhe effect of petroleum pollutions on
the nitrogen cycle in the soil.] Mikrobiologiya (1983) 52 (No.6)
1003-1007 [Ru, en, 19 ref., I gra~h, 2 tab.]
The effect of petroleum pollutiOns on the activity of microorganisms involved in the nitrogen cycle in the grey-brown soil
in the Apsheron Peninsula was investigated. The soil was artificially poured over with petroleum and the polluted soil samples
were investigated for the presence and activity of microorganisms after 3, 9, 12, 15 and 22 months. Nitrifying microorganisms were the most sensitive to petroleum pollution. The
activity of these microorganisms decreased partly due to the
presence in the soil of organic compounds in the form of petroleum hydrocarbons and partly due to their oxidized products.
The amount and activity of microorganisms involved in the
processes of nitrogen fixation, ammonification and denitrification increased. Decreased activity of nitrifying microorganisms
(bacteria and some Fusarium spp.) favoured the process of the
nitrogen cycle. Twelve months after the introduction of petroleum into the soil 65% of its amount underwent biodegradation,
27% was completely mineralized and the remainder represented
the oxidized products.
New type of oxygenase
356 BABU, J. P.; BROWN, L. R.
involved in the metabolism of propane and isobutane. Applied
and Environmental Microbiology (I 984) 48 (2) 260-264 [En,
26 ref., 2 fig., 5 tab.] Dep. Bioi. Sci., Mississippi State Univ.,
Miss. 39762, USA.
Nocardia paraffinicum, a hydrocarbon-degrading microorganism, was used in a study of propane and isobutane metaolism. A 2:1 ratio of hydrocarbon to oxygen consumption was

observed, suggesting that the oxygenase in N. paraffinicum,
unlike the conventional mono- or dioxygenases, requires 2
hydrocarbon-binding sites for each of the oxygen-binding sites
and is therefore an intermolecular dioxygenase. The newly
described oxygenase, which catalyzes the reaction of 2 molecules of propane with 1 molecule of oxygen to yield 2 molecules
of a C 3 alcohol,is proposed as the initial oxidation step of the
hydrocarbon substrate.
357
FUSEY, P.; OUDOT, J.
Relative influence of physical
removal and biodegradation in the depuration of petroleum-contaminated seashore sediments. Marine Pollution Bulletin
(1984) 15 (4) 136-141 [En, 8 ref., II fig., 4 tab.] Laboratoirede
Cryptogamic, Museum National d'Histoire Naturelle, 75005
Paris, France.
Two field experiments were conducted for a 21-month
period to monitor the fate of an Arabian light crude oil spread
on the surface of seashore sediments at low energy sites. A
tentative semi-quantitative graphic model is proposed to evaluate the relative parts of physical removal and of biodegradation
in the decontamination of oil-polluted seashore sediments. The
model establishes interrelations between the residual concn of
total hydrocarbons (sum of saturates and aromatics), the age of
the pollution and the biodegradation stage, defined by gas-chromatography. The biodegradation stage was directly related to
the residual level of the oil contamination in the sediments.
358
WEST, P. A.; OKPOKWASILI, G. C.; BRAYTON, P. R.;
GRIMES, D. J.; COLWELL, R. R. Numerical taxonomy of phenanthrene-degrading bacteria isolated from the Chesapeake Bay.
Applied and Environmental Microbiology (I 984) 48 (5) 988993 [En, 22 ref., I fig., 2 tab.] Dep. Microbial., Maryland Univ.,
College Park, Md. 20742, USA.
Phenanthrene-degrading bacteria were isolated from Chesapeake Bay samples by the use of a solid medium which had
been overlaid with an ethanol solution of phenanthrene before
inoculation. Eighteen representative strs. of phenanthrenedegrading bacteria with 21 type and reference bacteria were
examined for 123 characteristics representing physiological,
biochemical and nutritional properties. Relationships between
strs. were computed with several similarity coefficients.

BIOCIDES
Agricultural biocides

See also abst. 331
359 GROSSENBACHER, H.; HORN, C.; COOK, A. M.; HOTTER,
R. 2-chloro-4-amino-1,3,5-triazine-6(SH)-one: a new intermediate in the biodegradation of chlorinated s-triazines. Applied
and Environmental Microbiology (1984) 48 (2) 451-453 [En,
16 ref.] lnst. of Microbial., Federal lost. of Techno!., 8092
Zurich, Switzerland.
Pseudomonas sp. strain A grew with 2-chloro-1,3,5-triazine-4, 6-diamine (a product of the fungal dealkylation of
simazine) as the sole and growth-limiting source of nitrogen.
The substrate was used quantitatively and concomitantly with
growth and excretion of 2-chloro-4-amino-1,3, 5-triazine6(5H)-one. The reaction yielded I mol of organic product and I
mol NH 4 /mol substrate.
360
LUDWIG, W.; EBERSP!iCHER, J.; LINGENS, F.; STACK·
EBRANDT, E. 16 S Ribosomal RNA studies on the relationship
of a chloridazon-degrading Grnm-negath·e eubncterium. Systematic and Applied Microbiology (t984) 5 (2) 241-246 [En,
24 ref., I fig., 2 tab.] Lehrstuhl filr Mikrobiol., Technische
Univ., Miinchen, German Federal Republic.
The phylogenetic position of a chloridazon-degrading bacterium was evaluated by oligonucleotide cataloguing of its 165 r
RNA. The herbicide-degrading organism lacks close relationship to any bacterium investigated so far with this method.
Phylogenetically the organism tested is a member of Group I of
phototrophic purple non-sulphur bacteria. The isolated position
of the organiSm together with the use of unusual carbon sources
favour the description of a new genus, for which the name
Phenylobacterium will be proposed.
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361 GOLOVLEVA, L.A.; POLYAKOVA, A. B.; PERTSOVA, R.N.;
FINKELSHTEIN, Z. I. The fate of methoxychlor in soils and
transformation by soil microorganisms. Journal of Environmental Science and Health, B (Pesticides, Food Contaminants
and Agricultural Wastes) ( 1984) 19 (6) 523-538 [En, 7 ref., 4
fig., I tab.Jinst. Biochem. Physiol. of Microorganisms, USSR
Acad. Sci., Pushchino, Moscow,USSR.
Methoxychlor residues were present even 18 months after
the soil treatment. Saprophytes, fungi and actinomycetes were
unaffected by varying concn of methoxychlor. but Azotobacter
was susceptible. Soil strs. isolated did not utilize methoxychlor
as a sole carbon source except for 9 cultures belonging to the
genera Bacillus. Acinetobacter and Rhodococcus which carried
out the complete dechlorination, demethylation and splitting of
one of the aromatic rings of methoxychlor. Anaerobic conditions were more favourable for methoxychlor biodegradation by
soil and pure microbial cultures.
362 VENKATESWARLU, K.; SETHUNATHAN, N. Degradation
of carbofuran by Az.ospiril/um lipoferum and Streptomyces spp.
isolated from flooded alluvial soil. Bulletin of Environmental
Contamination and Toxicology (1984) 33 (5) 556-560 [En, 10
ref., I tab.] Lab. Soil Microbiol., Central Rice Res. lnst., Cut·
tack· 753 006, Orissa, India.
Carbofuran degradation by soil microorganisms was investigated. THe metabolic pathway in the degradation of ring14C-carbofuran by a bacterium (Azospirillum lipoferum) and
two actinomycetes (Streptomyces spp.) is reported.
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internal carbon sources for denitrification was evaluated and an
attempt made to achieve carbon oxidation, nitrification and
denitrification of municipal wastewater in a single submerged
filter. The pilot plant operated successfully when the primary
wastewater effluent was aerated intermittently to produce alternately aerobic and anoxic conditions.
366 PRAKASAM, T. B.S. Denitrification [Review]. Journal
of the Water Pollution Control Federation (1984) 56 (6) 582586 [En, 47 ref.] Res. & Control Lab., Metro. Sanitary District
of Greater Chicago, Cicero, Ill. 60650, USA.
Research on denitrification published during 1983 is
reviewed.

PHOSPHORUS
See also abst. 266

RADIOACfiVE WASTE
See also abst. 390

SPECIFIC INDUSTRIES
PHENOlS
See also absts. 286. 333-334, 393-394

Food industry

363 SPAIN, J. C.; VELD, P. A. VAN; MONTI, C. A.; PRITCH·
ARD, P. H.; CRIPE, C. R.
Comparison of p-nitrophenol
biodegradation in field and laboratory test systems. Applied and
Environmental Microbiology (1984) 48 (5) 944-950 [En, II
ref., 10 fig., I tab.] Dep. Bioi., Georgia State Univ., Atlanta, Ga.
30303, USA.
After a 6-day acclimation period, p·nitrophenol (PNP) was
biodegraded rapidly in a freshwater pond. When the pond was
treated with PNP a second time, biodegradation began immediately. The acclimation periods in laboratory test systems in
shake flasks containing sediment were similar to that in the
pond. The acclimation period was threefold longer in shake
flasks without sediment. PNP was biodegraded more slowly by
microbial communities acclimated in the laboratory than it was
in the pond. The number of bacteria able to mineralize PNP
increased by 3 orders of magnitude in the pond during the
acclimation periods.

367 WHEATON, F. W.; BRINSFIELD, R. B.; LOMAX, K. M.;
GEIGER, E. L. Blue crab processing plant effluent treatment.
Journal of the Water Pallution Control Federation (1984) 56
(5) 482-487 [En, 4 ref., 4 fig., 6 tab.] Maryland Univ., Dep.
Agric. Eng., Coli. Agric., College Park, Md. 20742, USA.
Initial laboratory studies quantified the wastewater characteristics. The retort effluent had very high BOD 5, in the range of
4000 to 24 000 mg/1. Total and fecal coliform counts were high
enough to require disinfection to meet discharge guidelines. An
aerated biological treatment system was installed to treat plant
wastewater. Retention time averaged 2 days. Water quality
results indicate the pilot system will not provide sufficient treatment to meet discharge regulation limits for total suspended
solids and BOD 5.

NITROGEN
See also abst. 389
364 GERSBERG, R. M.; ELKINS, B. V.; GOLDMAN, C. R. Use
of artificial wetlands to remove nitrogen from wastewater. Journal Water Pollution Control Federation (1984) 56 (2) 152·156
[En, 16 ref., 5 fig., I tab.] Ecological Res. Associates, Davis,
Calif., USA.
Studies with demonstration-scale (820 m 2) artificial wetlands which removed nitrogen from secondary wastewater effluents, are described. Methanol or lower-cost alternatives such as
mulched plant biomass or blended primary effluent, were used
as the carbon sources to drive the denitrification process. Two
beds were planted with bulrushes (Scirpus spp.) and 2 beds were
planted with cattails (Typha spp.). High nitrogen removal efli·
ciencies were achieved.
365 !IDA, X.; TERANISHI, A. Nitrogen removal from municipal wastewater by a single submerged filter. Journal Water
Pollution Control Federation (1984) 56 (3) 251-258 [En, 7 ref.,
5 fig., 5 tab.] Dep. Civil Eng., Kobe Univ., Nadaku, Kobe,
Japan 657.
Attached combined systems for biological nitrificationdenitrification have been given little attention. An attached
combined sludge system for nitrogen removal that required

368 LITCHFIELD, J. H. Meat, fish, and poultry processing
wastes [Reviewj. Journal of the Water Pollution Control Federation (1984) 56 (6) 628-631 [En, 50 ref.] Battelle-Columbus
Laboratories, 505 King Ave., Columbus, Ohio 43201, USA.
Research into treatment of these wastes published during
1983 is reviewed.
369 MORRELL, R. A.; SCHMIDT, H. E. Fruit, vegetable, and
grain processing wastes [Review]. Journal of the Water Pollution Control Federqtion (1984) 56 (6) 631-632 [En]889 North
Orange Ave., Orlando, Fla, 32801, USA.
Research into treatment of these wastes published during
1983 is reviewed.
370 CALZADA, J. F.; PORRES, E. DE; YURRITA, A.; ARRIOLA,
M. C. DE; MICHE6, F. DE; ROLZ, C.; MENCHO, J. F. Biogas
production from coffee pulp juice: one- and two-phase systems.
Agricultural Wastes (1984) 9 (3) 217·230 [En] Applied Res.
Div., Central American Res. Inst. for Industry, PO Box 1552,
Guatemala.
Experiments with 1- and 2-phase anaerobic systems were
performed. Loading rates for the 1-phase methanogenic reactor
ranged from 0.5·3 g VS/(litre.day),with hydraulic retention
times of 10 days. When separated acidogenic and methanogenic
digesters were used, the first phase was operated at 0.5 days
HRT and a load of 56 g VS/(litre.day), while the retention
times for the second phase ranged from I 0-5 days, with loads of
0.6·2.4 g VS/(litre.day). Results show that a 2-phase anaerobic
digestion system is better for treating coffee pulp juice than a 1phase unit. Hydraulic retention times of 0.5 days for the
acidogenic phase and 8 days for the methanogenic seem to
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produce stable conditions, when daily VS loads are of the order
of 55 gflitre and 1.8 gflitre, resp.
371 ABDEL-FAITAH, A. F.; ABOU-ZEID, A.-Z. A.; FARID, M.
A. Production of ethyl alcohol by Saccharomyces cerevisiae,
including utilization of onion juice. Agricultural Wastes (1984)
9 (2) 101-llO [En, 26 ref., 5 tab.] Lab. Microbial Chern.,
National Res. Centre, Dokki, Cairo, Egypt.
The effect of 9 different synthetic culture media was investigated. Different cultural conditions were investigated using
one basal synthetic medium. In Egypt a lot of fleshy onion skins
remain from the industrial preparation of dehydrated onions.
Therefore the effect of adding onion juice to the medium was
also investigated. In higher concn (200 g/litre onion sugars), the
onion juice alone produced a good yield. of ethanol alcohol.
Fermentation industry
CHIESA, S. C.; MANNING, J. F., JR.
Fermentation
372
industry [Review]. Journal of the Water Pollution Control Federation (1984) 56 (6) 633-636 [En, 44 ref.] Dcp. Civil & Mineral Eng., Minnesota Univ., Minneapolis, Minn. 55455, USA.
Research into treatment of wastewaters from the fermentation industry, published in 1983, is reviewed.
Dairies

See also abst. 3/0
373 KING, V. A. E.; ZALL, R. R. Ethanol fermentation of
whey using polyacrylamide and K-carrageenan entrapped yeasts.
Journal of General and Applied Microbiology (1983) 29 (5)
379-393 [En, 28 ref.] Dep. of Food Sci., Cornell Univ., Ithaca,
New York 14853, USA.
Viable Kluyveromyces fragilis yeast cells were successfully
entrapped in polyacrylamide (PA) and <-carrageenan (KC) gel
beads. Small amounts of prccultured yeast cells were mixed
with specific concn. of gel solutions and beads of uniform size
were manufactured by a gelation process. For both batch (BF)
and continuous fermentation (CF) systems, cells grew well in
the gel. In BF trials there was no significant shift in the pH
profile for either PA or KC immobilized systems. CF was carried out in a column with an initial packed gel height of 13 em
but with different dilution rates using 10% lactose solutions
reconstituted from dried sweet whey. Ethanol production rate
was high and stable under steady-state conditions. Max. productivity of 7.8 g 1- 1 h- 1 at a dilution rate of 0.800/h for PA
immobilized cells and 13.3 g 1- 1 h- 1 at 0.679/h for KC immobilized cells was obtained.
374 FODA, M.S. New microbial potentials for production of
fungal enzymes and proteins from whey. Egyptian Journal of
Microbiology (1983) 18 (1/2) 151-160 [En, ar, 17 ref.] Microbial Chern. Lab., National Res. Cent., Dokki, Cairo, Egypt.
Active cultures of Aspergillus jlavus, A. niger, A.
ochraceus and A. terreus, selected for their whey-utilizing and
salt tolerant characteristics, were incubated in buffaloes' sweet
rennet whey supplemented with 0, 5, 10, 15 or 20% NaCl, and
incubated statically at 28°C for 7-9 days. Yield ofa114 s~p. was
max. (20.6-30.1 gfl on dry wt. basis) in whey contaimng 5%
· NaCI, and none showed appreciable growth in whey with 20%
NaCI. Total N and total protein in the mycelium were always
lower in salted than unsalted whey. A.jlavus and A. ochraceus
had highest proteolytic activities (~.~-g tyrosine releasedfml culture) in 10% salted whey (2.53 and 3.62 resp.), whilst A. niger
and A. terreus had max. activities in unsalted whey (2.28 and
1.36 resp.). Highest ,8-o-galactosidase activities were produced
by A. niger in unsalted whey and by A. ochraceus in 5% salted
whey; these 2 organisms also showed considerable milk-clotting
activity in whey containing 0-10% NaCl. No significant Lasparaginase or L-glutaminase activity was detected in the 4
organiSJ!lS tested.
375 SCHWARTZ, R. D.; BODIE, E. A. Production of viscous
dextran-containing whey-sucrose broths by Leuconostoc
mesenteroides ATCC 14935. Applied and Environmental
Microbiology (1984) 48 (3) 678-679 [En, 6 ref.] Stauffer
Chern. Co., Richmond, California 94804, USA.

Leuconostoc mesenteroides ATCC 14935 was grown in
shaken anaerobic culture at 25-27°C in a medium containing
4% Teklac (a spray-dried sweet whey), 10% sucrose (added
aseptically), 0.1% K2HP0 4 and 0.05% yeast extract. Within 46
h, a viscosity of > 500 cP was achieved and 95% of the sucrose
and 40% of the lactose was utilized. The spray-dried broth,
reconstituted at 10% wfv in deionized water, was a typical
pseudoplastic polymer showing an increase in viscosity as shear
rate decreased. When combined with fermented whey contain·
ing xanthan gums (produced by Xanthomonas campestris)
there was a 40% increase in viscosity above that of the combined
individual viscosities of the 2 wheys. Viscous wheys may find a
use as thickeners or stabilizers in foods such as ice cream, salad
dressings and meringues.
376 PICO, R. F.; GROENEWOLD, J. C. Dairy wastes [Review].
Journal of the Water Pollution Control Federation (1984) 56
(6) 636-637 [En, 14 ref.] Kraft Inc., 801 Waukegan Rd.,
Glenview, Ill. 60025, USA.
Research on management of dairy wastes published in
1983 is reviewed.
377 SINGH, K. K.; VERMA, J. Methanogenesis with cheese
industry waste water. National Academy of Science Letters,
India (1983) 6 (8) 275-277 [En, 9 ref., 3 tab.] Dep. Microbiol.,
G.B. Pant Univ. Agric. Techno!., Pantnagar, India.
Whey was found to be a good supplementing material for
increased methane production by anaerobic fermentation.
Methane content of biogas was enhanced at 55°C, when whey
(pH-neutral) was used in the fermentation of 10% (wfv) cattle
dung slurry.
MARWAHA, S. S.; SETHI, R. P.
Utilization of dairy
378
waste for vitamin 8 11 fermentation. Agricultural Wastes (1984)
9 (2) 111-130 [En, 31 ref.] Dep. Microbiology, Punjab Agricultural Univ., Ludhiana (Punjab), India.
Whey samples collected from the Composite Milk Plant,
Ludhiana between May 1980 and July 1981 had high lactose
(2.80-6.11 %), protein (0.325-0.485%), fat (0.10-0.25%) and
lactic acid (0.14-0.40%) contents resulting in a high Biochemical Oxygen Demand (BOD; 24.8-59.1 X 10 3 mg/litre). Propionibacterium shermanii 566 synthesized 5.76 mg vitamin B12 per litre whey containing 4% lactose supplemented with 0.5%
(NH 4)aHP04 , when fermentation was carried out at 30°C
under anaerobiosis for the first half (84 h) followed by aerobiosis for the second half of the fermentation (84 h). The metabolite started accumulating at the end of the maximum growth
phase (4th day) and lasted until the curve reached a plateau
(7th day). Growth of P. shermanii 566 also reduced the BOD of
the whey by more than 90%, thereby decreasing the BOD of the
milk plant effluents. The vitamin B-12 enriched fermented whey
could replace animal protein as a vitamin B-12 source in poultry
diets. The technology developed is a worthwhile attempt to utilize whey for vitamin B-12 production and also to reduce the
water pollution problem.
379 ABDEL-FAITAH, A. F.; ISMAIL, A.-M.S. Production of
a rennin-like enzyme by Absidia cylindrospora. Agricultural
Wastes (1984) 11 (2) 125-131 [En, 7 ref., 4 tab.] Lab. Microbial Chern., National Res. Cent., Dokki, Cairo, Egypt.
The production of rennin-like enzyme by A. cylindrospora
was investigated in different culture media including media
using milk whey and corn-steep. Emphasis was directed toward
the production of an extracellular enzyme preparation possessing high milk-clotting activity and feeble proteolytic action.
Corn-steep liquor as a nitrogen source and control of the initial
pH value were most effective for the production by A. cylindrospora of milk-clotting enzyme possessing good rennin
properties.
380
GOODMAN, A. E.; STRZELECKI, A. T.; ROGERS, P. L.
Formation of ethanol from lactose by Zymomonas mobilis.
Journal of Biotechnology (1984) I (3/4) 219-228 [En, 31 ref., 2
tab.] Sch. Biotechnol., Univ. New South Wales, Kensington,
NSW 2033, Australia.
The lastose transposon Tn951, on the lncP plasmid RPI,
was introduced into a str. of Z. mobilis. The lac Z gene was
expressed and 13-galactosidasc was produced. The synthesis of (3galactosidase was induced by either isopropyl-,8-o-thiogalactopyranoside or lactose, and was not sensitive to catabolite
repression. Cells of Z. mnhi/i.r; containing Tn951 were unable to
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form colonies on lactose plates, but in liquid medium produced
ethanol from lactose as the sole carbon source. The anginal str.
of Z. mobilis without Tn951 produced little or no (3galactosidase and was unable to produce ethanol from lactose in

liquid medium.
Sugar refineries
ARZAMASTSEV, A. A.; BODROV, V. 1.; POPOV, N. S.
381
[The kinetics of the growth of Pseudomonas species on molasses
mash.] Mikrobiologiya (1983) 52 (No.6) 929-934 [Ru, en, 14
ref., 6 graphs] lnst. Chern. Meehan. Engineering, Moscow,
USSR.
The kinetics of the growth of P. ch/ororapchis. P.fragi, P.
liquefaciens and P. fluorescens on molasses mash was investigated. This made it possible to determine the kinetic parameters
and their dependence on temp, and pH of culture liquid in the
process of obtaining fodder protein biomass of these microorganisms. Max. growth rate of P. spp. tested and their utilization of
substrates was at 30' [C]. At 15 and 45' the growth rate of
microorganisms was very low. Max. growth rate was observed at
pH 8.7 (at 29-30°). Practically no increase in the biomass was
seen at pH 4.08 and 5.14. The working range of temps. for P.
spp. varied between 25 and 35' and of pH between 8 and 10.

Textile industry
386 JUDKINS, J. F., JR. Textile wastewater, Journal of the
Water Pollution Control Federation (1984) 56 (6) 642 [En, 13
ref.] Paul B. Krebs & Assoc., Inc., 2100 River Haven Dr.,
Birmingham, Ala. 35244, USA.
Research on the treatment of textile wastewater, published
in 1983, is reviewed.
Tanneries
SHAMMAS, N. K.
Environmental impact of tannery
387
wastes in the less de,·eloped countries. Water & Waste Treat·
ment Journal (1984) 27 (7) 26-28,31 [En, 17 ref., 5 tab.] Civil
Eng. Dep., King Saud Univ., Saudi Arabia.
Two representative tanneries in the Lebanon were studied.
No tannery in the Lebanon is known to be treating its waste
prior to discharge. Waste from the tanneries was analysed. It
was found that the chromium content of the chrome tan liquor
could be reduced by 99.9% by mixing with the lime-bearing
wastewater from the washin~ processes.

Mining industry

See also abst. 353
Pharmaceutical industry
Coke industry
382
GRIMES, D. J.; SINGLETON, F. L.; COLWELL, R. R.
Allogenic succession of marine ba~terial communities in response
to pharmaceutical waste. Journal of Appli~d Bacteriology
(1984) 57 (2) 247-261 [En, 46 ref., 5 fig., 4 tab.] Dep.
Microbial., Univ. Maryland, College Park, Md, 20742, USA.
Vibrio spp. predominated in the c_:ulturable bacterial community of surfn~e waters at the site of disposal for nearly I 0 yrs
of pharmaceuticql wastes. Pseudomonas spp., reported to be
common in this area and surrounding waters a decade earlier,
were virtually absent from all samples examined during a 3 yr
stuPy involving 9 cruises. Using cultures isolated from surface
w~ter samples collected at the dump-site, la])oratory experi·
ments confirmed that pharmaceutical waste can enrich for V.
spp., in preference to P. spp., with growth of the strs. proportional to the amount of waste added.
Chemical industry
383 SIEGRIST, T. W. Chemicals and allied products. Journal of the Water Pollution Control Federation (1984) 56 (6)
667-677 [En, 109 ref.] Union Carbide Corp., Box 8361, S.
Charleston, W.Va. 25303, USA.
Resear~h on the treatment of wastewater polluted with
chemicals and allied products, publishe}d in 1983, is reviewed.
Pulp and Paper industry
384 GILLESPIE, W. J. Pulp and paper effluent management
[Review]. Journal of the Water Pollution Control Federation
(1984) 56 (6) 643-647 [En, 53 ref.] NCASl, 260 Madison Ave.,
New York, NY 10016, USA.
Research on the management of pulp and paper effluent,
published in 1983, is reviewed.
385 AMBERG, H. R. Sludge dewatering and disposal in the
pulp and paper industry. Journal of the Water Pollution Control Federation (1984) 56 (8) 962-969 [En, 6 ref., 2 fig., 9 tab.]
Crown Zellerbach Corp., 904 N.W. Drake St., Camas, Wash.
98607, USA.
Severaf systems commonly used in the pulp and paper
industry to dewater and dispose of primary and secoildary
sludges produced by the various treatment systems are su!Tima·
rized. The examples cited are taken from Crown Zellerbach
mills. The kH to minimizing sludge disposal costs is the
dewatering technology used. About 87% of pulp and paper mill
sludges produced are landfilled and 13% are disposed of by
incineration, composting, sale and land application.

See also abst. 358
388 MELCER, H.; NUTI, S.; MARVA!", 1.; SUTTON, P. Combined treatment of co~e plant wastewater and blast furnace
blowdown water jn a .:oupled biological fluidized bed system.
Journal Water Pollution Control Federation (1984) 5§ (2) 192198 [En, 14 ref., 3 fig, 9 tab.] WastcwaterTechnol. Cent., P.O.
Box 5050, Burlington, Ont., Canada.
The last phase of a programme to determine the feasibility
of applying predcnitrification-nitrification technology to coke
plant wastewater is reported. Results of the/ilot-scale evaluations of the coupled biological flui~ized be system indicated
that t})~ process is technically feasible. Estimated capital and
annual d1rect opera~ing costs are given.
Two-stage
389 Nurr, S. 0.; MELCER, H.; PRIES, J. H.
biological fluidized bed treatment of coke plant wastewater for
nitrogen control. Journal of the Water Pollution Control Federation (1984) 56 (7) 851-857 [En, 26 ref., 4 fig., 6 tab.]
Canviro Consultants Ltd., 178 Louisa St., Kit~hcncr, Ont.,
Canada.
-To assess the technical f~asibility of treating coke plant
wastewaters in a two-stage fluidized bed system operated in the
denitrification-nitrification m9de, a pilot·scale investigation was
carried out. Complete nitrification and denitrification of undi·
luted wastewater was achieved without the addition of powdered activated carbon. The removal efficiency of total cyanide
in the process depended on the fraction of the total cyanide in
the wastewater which was biodegradable. Flow distribution was
a critical factor in achieving high biomass concn in the nitrification reactor.
Power generation
390 CHU, T. J.; lWANSKI, M. L. Power industry wastes.
Journal of the Water Pollution Control Federation (1984) 56
(6) 655-664 [En, l6l ref., I tab.] Environ. Quality Staff, Knoxville, Tenn. 37902, USA.
Research into the treatment of power industry wastes,
including radioactive wastes, published in 1983, is reviewed.

BIODEGRADATION ORGANISMS
Microorganisms

See also abst. 288
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Bacteria

they grew rapidly in media containing 0.4% yeast extract and
0.2% sodium acetate or benzoate. The max. growth temp.

See also absts, 279, 290, 292, 320, 328, 33/-332, 335, 339,
344-346, 350, 352-353, 359-360, 362, 375, 38/

ranged from 39 to 45°C. Six aliphatic acids, 4 aromatic acids
and 5 phenols were used as sole carbon and energy sources by
the 11 strs. Carbohydrates and amino acids (except for glycine)
were not used as carbon and energy sources. Nitrate (but not
nitrite) was used anaerobically as a respiratory electron
acceptor. Nitrous oxide was used and reduced to N 2 by only 3
strs.

391 DELLINGER, C. A.; FERRY, J. G. Effect of monensin on
growth and methanogenesis of Methanobacteriumformicicum.
Applied and Environmental Microbiology (1984) 48 (3) 680682 [En, 14 ref., 3 fig.] Dep. Anaerobic MicrobiaL, Virginia
Polytech. Ins!. & State Univ., Blacksburg,Va. 24061, USA.
Monensin is added to ruminant diets to improve the efficiency of feed utilization. Dietary monensin also inhibits methanogenesis from cattle wastes. It was found that monensin
inhibited methanogenesis from formate but not from H2-C02 by
resting-cell suspensions of M. formicicum. The antibiotic
severely inhibited growth on formate. The lag phase of H 2-C02grown cultures was prolonged by monensin, but these cultures
recovered from the initial inhibition. The recovery did not result
from the development of a monensin-resistant population or
inactivation of the antibiotic.
DORONINA, N. V.; GOVORUKHINA, N. 1.; TROTSENKO,
[Blastobacter aminooxidans, a new bacterial species
~rowing autotrophically on methylated amine~.] Mikrobiologiya
(1983) 52 (5) 709-715 [Ru, 17 ref., 2 fig., 1 tab.] Ins!. Biochem.
PhysioL Microorgan., Moscow, USSR.
Budding bacteria capable of autotrophic growth in the
atmosphere of H 2 + 0 2 + C0 2 or in media with methylated
arnines were isolated from activated sludge. They are Gramnegative, immotile, yellow pleomorphic rods; they have protrusions but do not form rosettes. TIJey were identified as B. aminooxidans. This new sp. oxidizes trimethylarpine by
dehydrogenase yielding dimethylaminc and formaldehyde.
Dimethylamine is o~idized by mono-oxygenase to methylamine
and formaldehyde. Methylamine is oxidized by dehydrogenase
to ammonia and formaldehyde. The primary C02 acceptor
(ribulose diphosphate) is regen~rated by transaldolase and
transketolase. The cells do not contain 2-keto-3-deoxy-6phosphogluconate
aldolase
and
6-phosphogluconate
dehydrogenase. Fructosediphosphate aldolase and glyceraldehyde phosphate dehydrogenase play an important role in the
metabolism of phsophotrioses. B. aminooxidans has enzymes of
the citric acid cycl~ and the glyoxylate shunt. It ~ssimilates
NH/ by reductive amination of a-ketoglutarate, pyruvate and
glyoxylate as well as via the glutama~e cycle.
392

YU. A.

393 PICHINOTY, F.; ASSELI>/EAU, J. [Morphology and cytology of Bacillus benzoeJJorans a new filamentous, sheath~d
mesophilic species which degrades ¥arious aromatic acids and
plJenols.] M9rphologie et cytologic de Bacillus benzoevorans,
une nouvelle espece filamenteuse, engainCe et mesophile, degradant divers acides aromatiques et phenols. Annates de Microbio/ogie, B (1984) 135 (2) 199-207 [Fr, en, 13 ref., 5 fig., 2 tab.]
Dep. Bioi., UER Scientifique de Luminy, 13288 Marseille
Cedex 2, France.
When cultivated on solid medium or in stationary liquid
medium, most of the II studied strs. of B. benzoevorans grew as
unbranched, flexible, immotile filaments of undefined length
and 1.8 p:m diam. They were enclosed in a sheath giving an
overall diam. of 3.6 p:m. When cultivated in vigorously shakeQ
liquid medium, several strs. grew as separate rods which hqp
rounded ends and were motile by means of peritrichous flagella.
This pleomorphism was due to an adaptation an~ not to mutatign. The Gram reaction was variable but the Gram type was
positive. In stationary liquid medium, the culture had a myceli~l
aspect and a thick pellicle formed at the surface. Colonies were
circular, flat, opaque, whitish, mat and compact; they had irregular edges, spread out on the ~urfac~ and did not adhere to the
agar.
394 PICHINOTY, F.; ASSELINEAU, J.; MANDEL, M. [Biochemical characterisation of Bacillus benzoevorans sp. nov.,a
new filamentous, sheathed mesophilic species which degrades
various aromatic acids and phenols.] Caracterisation
biochimique de Bacillus benzoevorans, SP.· nov., une nouvelle
espee filamenteuse, engainCe et mesophile, dCgradant divers
acidcs aromatiques et phenols. Annates de Microbiologie, B
(1984) 135 (2) 209-217 [Fr, en, 18 ref., 3 tab.] Dep. BioL, UER
Scientifique de Luminy, 13288 Marseille Cedex 2, France.
The 11 strs. studied were prototrophic and did not grow in
media containing only I% Bacto-peptone or Bacto-tryptone;

395 LAU, A. 0.; STROM, P. F.; JENKINS, D. Growth kinetics
of Sphaerotilus natans and a Hoc former in pure and dual contin~
uous culture. Journal of the Water Pollution Control Federation (1984) 56 (I) 41-51 [En, 26 ref., 13 fig., 8 tab.] Univ.
California at Berkeley, Coli. Engineering, Richmond Field Sta.,
Richmond, Calif. 94804, USA.
The filamentous bacterium S. natans and a flQC-forming
bacterium ( CitrQbacter sp.) were grown on a glucose-mineral
salts medium in pure continuous culture and their Monad
kinetic coefficients determined. In dual continuous culture it was
generally possible to select between the 2 organisms by manipulating the dilution rate and dissolved oxygen concn (DO). S.
natans predominated at low DO with low to moderate dilution
rate, and the floc former at high DO or high dilution rate.
During times when both organisms were present in the culture
in sufficient numbers, they formed associations reminiscent of
activat~d sludge floc.
Actinomycetes

See also absts. 356, 362
396

MCCARTHY, A. J.; BRODA, P. Screening for ligninacth10mycetes and characterisation of their activity
against [ 'q lig~in-labelled wheat lignocellulose, Journal of
General Microbiology (1984) 130 (11) 2905-2913 [En, 28 ref.,
I fig., 2 tab.] Dep. Biochem., Univ. Manchester lnst. Sgi.
Techno!., P.O,Box 88, Manchester M60 IQD, UK.
A seQimentation chamber and Andersen sampler wer~ used
to isolate a range of actinomycetes on selective and non-selective
medi~. The occurrenc~ of different actinomyc~te groups natural
substrates was compared and strs. were screened for the ability
to degrade ball-milled straw or to grow on lignin-related phenolic compounds. Evidence for ligninolytic activity in representatives of several genera was obtained by assaying 14 C02
evolution from [ 14C] lignin-labelled wheat cellulose.
degradin~

Fungi

See also absts. 308, 3/0, 318, 338, 340-343, 348-349, 371,
374, 379
397
RUBIDGE, T.
Extracellular cellulase activity from
Tricho!lerma viride grown in the presence of glucose. Transactions oft he British Mycological Society (I 984) 83 (3) 522-524
[En, 7 ref., I tab.] Biodeterioration Lab., Materials Quality
Assuran~e Directorate, Royal Arsenal East, Woolwich, I.-onQon
SEI8 6TD, UK.
T. viride produces both an extracellular cellulase activity in
the presence of insoluble cellulose and a similar activity during
growth in the presence of glucose. The latter activity was
detected pp.ly ~fter precipitation from the culture filtrate. Its
function is ciisc:ussed with particl!:lar reference to the mechanism
of enzyme induction.
Higher Plants

See also abst. 283
Higher Animals

See also abst. 309
398 HARTENSTEIN, R.; KAPLAN, D. L.; NEUHAUSER, ]!. F.
Earthworms and trickling filters. Journal Water Pollution Control Federation (1984) 56 (3) 294-298 [En, 9 ref., 4 fig., 1 tab.]
CoiL Environ. Sci. & Forestry, Syracuse, NY 13210, USA.

92
The potential for using earthworms, Eisenia foetida or
Eudrilus eugeniae to improve trickling filter efficiency was evaluated using a variety of trickling filter media. Activated sludge
was introduced into cylinders sealed at the bottom with bolting
cloth to simultaneously allow for drainage and prevent the
escape of earthworms. Both earthworm spp. grew rapidly and
reproduced prodigiously in the trickling filters and could maintain or expand their populations once introduced. Further
research is needed but it is suggested a clearer effiuent might
result as well as a reduction in pathogenic microorganisms.

CONFERENCES
See also absts. I. 148-/49, /56, 175-176, 179-/80, /83-/86,
/89, /94-/98. 200
399
USA, AMERICAN WOOD-PRESERVERS' ASSOCIATION.
Seventy ninth annual meeting held at the Crown Center Hotel,
Kansas City, Missouri, April17-20, 1983. Proceedings, American Wood-Preservers' Association (1983) No. 79,401 pp. [En,
many ref., many pl. BLL] AWPA, PO Box 849, Stevensville,
MD 21666, USA.
400 GASGA Seminar. The appropriate use of pesticides for
the control of stored products pests in developing countries,
Slough, 17th-20th February 1981. Slough, UK; Overseas Development Administration ( 1983 ?) 202 pp. [En]
Topics discussed included the use of pesticides and fumigants, the significance and practical implications of resistance in
stored products insects and the suitability of alternative methods of insect control. Recommendations are given, which
include the need for a wider understanding of current postharvest pest control problems in developing countries, and suggest topics for research and development.
401
TRINCI, A. P. J.; RYLEY, J. F. (EDITORS)
Mode of
action of antifungal agents. Cambridge, UK; Cambridge University Press (1984) x + 405 pp. ISBN 0·521-26171·6 [En,
British Mycological Society Symposium 9]

BOOKS
402 BANKS, H. J. Assessment of sealant systems for treatment of concrete grain storage bins to permit their use with
fumigants or controlled atmospheres: laboratory and full scale
tests. Canberra, Australia; CSIRO Division of Entomology
(1984) 38 pp.ISBN 0-643-03622-9 [En, 16 ref., 4 fig., 250 X
177 mm] CSIRO Division of Entomology, GPO Box 1700,
Canberra, ACT 2601, Australia.
Several trials on bins of capacity 180-3000 t were carried
out in Australia to determine whether it was possible to seal old,
porous and cracked concrete cells adequately to permit their use
with fumigants and controlled atmospheres against stored-grain
insects. It was found possible to seal large free-standing bins to
exceed a pressure test described, using an external application of
either a solvent-based sprayable PVC or a thickened acrylic
emulsion system. Using a laboratory procedure developed for
testing paints and varnishes, some candidate sealants were
tested, and it was tentatively concluded that a silo sealant system should pass at least the following tests if it were to perform
well: bend test at 0 and 23 °C, an adhesion-to-concrete test, an
elongation test and an impact test. Most of the systems tested
led to an increase in the kinematic angle of friction between
wheat and concrete panels, but some led to a significant and
possibly structurally dangerous decrease.
403 MEEHAN, A. P. Rats and mice. Their biology and control. East Grinstead, UK; Rentokil Ltd. (1984) 383 pp. ISBN
0-906564-05·0 [En, 1308 ref., 144 fig., 76 tab.] Rentokil Ltd.,
Felcourt, East Grinstead, W.Sussex, UK.
Brief reviews of some aspects of the biology of rats and
mice relevant to control are given, including reproduction,
movement, awareness of the environment and food and feeding
behaviour. The significance of rats and mice is discussed in
respect of their economic importance and disease carrying
potential. The rodenticides available to control them are
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detailed along with physical, mechanical and non-toxic chemical methods for use where rodenticides cannot be used. The final
chapter describes the practicalities of rodent control.
404 HElM, R. [Fungi of Europe. Generalities. Ascomycetes.
Basidiomycetes.] Champignons d'Europe. Generalites. AscOJllYcCtes. Basidiomycetes. Paris, France; Societe Nouvelle des Editions Boubee (1984) 641 pp. ISBN 2-85004-042-8 [Fr, 387 fig.
(56 col.) See RAM 36, 788]
The general part of this new edition includes chapters on
toxic fungi (125-143) and fungi parasitic on trees and destroying wood (149-160). The descriptive part contains taxonomic
accounts of fungi in the different groups.
405 COLLINS, C. H.; LYNE, P.M. Microbiological methods.
London, UK; Butterworth & Co. (1984) Ed. 5, x + 448 pp.
ISBN 0-408· 70957-X [En, Sec RMVM 12, 608, Price £ 16]
Technical methods for the examination and identification
of bacteria, moulds and yeasts and the microbiological examination of pathological materials and foodstuffs are described.
Chapters on particular foodstuffs and materials are abstracted
elsewhere.
406 UENO, Y. (EDITOR) Trichothecenes. Chemical, biological and toxicological aspects. Tokyo, Japan; Kodansha Ltd.
Amsterdam, Netherlanos; Elsevier (1983) xiii + 313 pp. ISBN
0-444-99661-3 [En, Developments in food science 4. ISBN 4-{)6200341-4 (Japan)]
This book brings together all aspects of the trichotheccne
problem, including an historical account, the chemistry of compounds, their mycology, analysis, toxicology and biochemistry,
and the toxicoses, their natural occurrence and control. Individual chapters are abstracted elsewhere.
407 BLOCK, S. S. Disinfection, sterilization and presenation. Philadelphia, Pa., USA; Lea & Febiger (1983) Ed.3, xviii
+ I 053 pp. ISBN 0-8121-0863·9 [En, many ref., ill us., Price
$96.25]
Relevant chapters in this updated and enlarged edition
(RPP 48, 695] arc abstracted separately.
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CAB PUBLICATIONS AND SERVICES

GENERAL INFORMATION
CAB is an international non-profit organization contro1led by governments of the British Commonwealth of Nations.
Its main function is to provide a world-wide information service in agriculture and forestry, and related areas of applied
biology, sociology, economics, engineering and medicine. Two other services are responsible for pest and disease identification, and the application of biocontrol techniques to pest management.
CAB is best known for its abstract journals covering each of the main agricultural disciplines (for full list of titles see
back cover). The wide range of other CAB publications includes annotated bibliographies, reviews, authoritative books
and reference works, and specialized aids to the management of pests and diseases.

Abstract Journals
The 46 abstract journals. which cover specific agricultural disciplines, specialist crops or products, or particular animals
are all derived from the CAB Abstracts database. In 1985 input to the database will amount to approximately 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 DlMDI (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 subfiles, 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 firm order.

Current Awareness Service
CAB is also able to supply regular updates of records rece~tly 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 'lnfonnation on Agriculture' in Oxford, designed to give information officers and librarians, particularly from
developing countries, a sound background in agricultural information practice. In addition, there are many one.day
workshops in the USA, Europe and elsewhere, facilities for on-the-job training at the CAB input centres, and tailormade courses on data preparation for organizations supplying input for the database.

ORDERING INFORMATION
Journals

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

The Leading World Information
Service in Agricultural Sciences
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International Biodeteriorationl
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