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‘Introduction

This bibliography on vesicular-arbuscular mycorrhizal associations was motivat-
ed by thelack of a single, comprehensive bibliographic source in a rapidly growing
research area. The potential benefits of VA associations on food and tree crops
offersan exciting challenge to agricultural researchers. Yet, precisely because it is
a growing field, keeping abreast of new developments is increasingly difficult. It is
hoped that this bibliography will be a tool to assist in that effort.

The bibliography contains 1235 references with abstracts and summaries of
articles that appeared in the literature from 1970 to 1982. The author’s personal
collection forms the basis of the compilation. Various indexes, for example
Biological Abstracts, Soil and Fertilizer Abstracts, Herbage Abstracts, and Field
Crops Abstracts, were also consulted.

The bibliography is divided into ten sections based on subject content. Within
each section the abstracts are arranged by year of publication, with the most
recent publications listed first. At the end, an author index is included. Maria del
Rosario Henao, of CIAT’s Data Services Unit, collaborated in its production.

There may be still other publications—unknown or unavailable. The author will
greatly appreciate receiving a reprint of any paper that is not included in this
bibliography.

In most cases, the full text of the articles listed in this bibliography are availablein
photocopy from CIAT’s library. Those references that have an asterisk (*) are
NOT available. '

Photocopies can be requested by indicating the access number that appears at
the upper left corner of the reference. Send your reqiests to:

Library and Documentation Services
Photocopies Section
CIAT
Apartado Aereo 6713
Cali, Colombia

Payment can be made by check (in Colombian pesos, or in US dollars payable on
‘aUS-affiliated bank) made out vo CIAT. Payment in CIAT coupons, AGRINTER
coupons, or UNESCO coupons is also acceptable. Payment should be made in
advance. For any paper not listed in this bibliography, the contributor will be
entitled to an equal number of pages of free photacopies.

\\



GENERAL

0001 ABBOTT, L.K.; ROBSON, A.D. The role
of vesicular-arbuscular mycorrhizal fungi in
arriculture and the selection of fungi for inocu-
lation, Aust. J. Agric. Res. 33, 389-408. 1982.
Vesicular arbuscu’ar (VA) mycorrhizas are roots
infected with particular soil fungi which form
symbiotic associations. It is often assumed that
VA mycorrhizal fungi could be used to increase the
efficiency of phosphate fertilizers in agricul ture.
Our principal concern is the question: 'Can the
symbiosis be exploited cn a large scale?!.
VA mycorrhizas increase rutrient uptake, and hence
lant growth, by shortening the distance that
mitrients must diffuse through soil to th2 root.
Mycorrhizal roots do not appear to have a lower
thrushold concentrution of nutrients for absorp-
tion from solution than do non-mycorrhizal roots.
Most soils contain VA mycorrhizas. Hence, for
plant growth to respond to inoculation with VA
nycorrhizal fungi, agricultural soils must have
either a low incidence of indigenous VA mycorrhizal
fungi or alternmatively, species which are less
effective than the inoculant fungi in their ability
to stimulate nutrient uptake by plants. The dis-
tribution of species of VA mycorrhizal fungi
varies with climatic and edaphic environment, as
well as with land use. However, the factors which
control their distribution are poorly understood.
Differences among VA mycorrhizal fungi in their
ability to incrzase nutrient uptake appear to be due
to differences in their ability to form mycorrhizas
rapidly and extensively. The importance of other

differences among the fungi, such as in the absorption
of nutrients from solution or in the distribution and

anount of esternal mycelium, has yet to be clearly
demonstyated.
Inoculant VA mycorrhizal fungi must be capable

of persisting in soils at a high inoculum potential,

as well as being able to increase nutrient uptake.

Until now, little attention has been paid to charac-

teristics which enable the fungi to persist after
inoculation.

We are critical of many of the methods employed in
experiments aimed at selacting 'efficient! VA
mycorrhizal fungi.
can only achieved by meant of comparisons performed
in untreated field soils, with phosphorus suppiy
limiting plant growth. .
Because the form of inoculum can affect the relativ
abilities of VA mycorrhizal fungi to infect and
improve plant growth, appropriate irocula are
needed for each agricultural situation.
of many species of fungi in various types of
inocula requires further study so that procedures
can be developed for introducing particular fungi
into agricultural soils.

This review emphasizes many gaps in our knowledge.
example, we need more information on how and to
what extent species or strains of VA mycorrhizal

For jvactical purposes, selection

The survival

I'Académie d'Agriculture de France (1982) 68 (5) 390-397
[Fr, 8 ref, 1 tab.) Officc de la Recherche Scientifique et
Technique Outre-Mer, Paris, France.

The physiological and ecological importance of some
mycorrhizal interactions is discussed on the basis of results
obtained in New Caledonia and Senegal.

*» 0004 LN ., J.M. Microbe plant interactionse
the rhizospere. In: Burns, R.G.; Slater, J.H.
eds. Dxpt. Microbial Ecology. Blackwell Scich-
tific Publications (Oxford) pp. 395-411. 1982.

*# 0005 MENGEL, K.; KIRKBY, E.A. Principles of
plant nutrition, Bern, Switzerland, International
Potash Institute, 1982. pp.293-408,

#0006 MILLER, 0.K. 1982, Mycorrhizae, mycor-
rhizal fungi and fungal biomass in subalpine
tundra at Eagle Summit Alaska, Holarctic Ecology,
5:125-134 (1982).

#0007 POWELL, C.L. Microbe plant inter-
actions- mycorrhizae. In: DBurms, R.G.; SIANR,
J.H. eds. Experimental microbial ecology
Blackwell Scientific Publications (Oxford)

Pp. 431-446. 1982.

0008 RICHARDS, P.W. The enviroment

In: Jordan, C.F. Ed. Tropical ecology.
Stroudsburg, Penn, Hutchinson Ross, pp.246-25h
1982,

* 0009 SCHENCK, N.C. Potential to increase
production of edible bean on low phosphatic tro-
pical soils. In: First Rep. on Trop. Agric.
Res. under P1-89-808 Section 406. pp. 19.
1982.

#0010 StRULLU, D.-G. [Mycorrhizas. 1. Mycorrhizal

— association.] Les mycorhizes. 1. L'association mycorhizienne.

Comptes Rendus des Séances de I'Académie d’Agriculture de
France (1982) 68 (5) 344-360 [Fr, 62 ref, 2 fig.) Lab. Pl
Biol., Univ. Angers, France.

Topics discussed in this review include: partners in the
symbiosis (plants, fungi); organization of mycorrhizal
complexes  (ecto- and endomycorrhizas);, and ~ relations
between the partners (infrastructure of the interface and
functioning of mycorrhizal symbiosis).

#0011 Tacon, F. Le  [Mycorrhizas. I1. Prospects offered
by the use of mycorrhizes in forestry.] Les mycorhizes. 1L
Perspectives offertes par rutilisation des mycorhizes en
sylviculture. Comptes Rendus des Séances de I'Académie
d'Agriculture de France (1982) 68 (5) 361-379 (Fr, 28 ref., |
fig., 2 tab.] INRA, CNRF, Champenoux, Seichamps, France.

Topics discussed in this review include the role of
mycorrhizas in the behaviour of forest trees, ecology of
symbiotic forest fungi, mycorrhization in forest nurseries
(inoculation techniques), behaviour of seedlings inoculated in
the nursery after planting, and sclection of symbiotic fungi.

#0012 UK, ROTHAMSTED. Experimental Station
Report for 1981, Part. I Harpenden (1982)

For vyesicular-arbuscular mycorrhiza pp. 209-212.

#0073 YOsT, R.S., FOX, R.L.; MURDOCH, C.L. ;

fungi differ in their ability to increase plant growth HABIE, M. Alleviating phosphorus stress in crops:

We know even less about their beneficial effects

in years followirg that of field inoculation. The
ecology of indigenous VA mycorrhiral fungi in field
soils has also Leen largely neglected. These and
other deficiencies preclude any immediate .
recammendations for large-scale Znoculation with
selected VA mycorrhizal fungi.

# 0002 FRANCE, ACADEMIE D'AGRICULTURE DE FRANCE
[Mycorrhiza.y Les mycorhizes. Comptes Rendus des Séances
de I'Acadé.aie d"Agricultuze de France (1982) 68 (5) 341-3.7
[Fr, 127 ref. Special Issue)

# 0003 HUGUENIN, B. [Mycorrhizas, 1V, Mycorrhizas
and the tropical worid.] Les mycorhizes. 1V, Les mycorhizes
et le monde tropical. Comples Rendus des Séances de

Quantifying the mycorrhizal effects. In: First
report on Trop. Agric. Res. under P1-85-808,
Section 406, pp. 52-54 1982,

#0014 BERINGER, J. E.  Mycorrhizas and nitrogen-fixing
symbloses. Reference Book, Ministry of Agriculture, Fisheries
and Food, UK (1981) No.341, 62-69 [En, 18 ref)
Rothamsted Exp. Sta., Harpenden, Herts ALS 2JQ, UK.

The significance of rhizobium-legume and other N-fixing
associations and of mycorrhizas in UK agdculture is
discussed.

#0015 Daviss, F. T, Jr. How to make the most of
mycorrhizal fungl. American Nurseryman (1981) 152 (11)
9,38,40,42,44 [En, 5 ref,, 4 fig.) Texas A & M Univ., College
Station, USA.

Use of selected mycorrhizal fungi can improve plant
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growth in the nursery production area and increase survival
raizs after planting, with lower energy requirements and
production costs. Mycorrhizal types, inoculum and
technological problems are discussed.

0016 EZETA, F.N.; CARVALHO, [.C.L. DE 1981.
Micorrizas, uma simbjose indispensdvel para o
crescimento da mandioca. (Mycorrhizae, an assen-
tial symbiosis for cassava development). Cru:

das Almas-BA, Brasil, Bmpresa Brasileira de Pes-
Miga Agropecudria.  Centro Nacional de Pesquisa
de Mandioca e Fruticultura. Pesquisa em andamento
no.5. 2p. Port.

The ability of cassava to grow and produce on
low-fertility soils is briefly described. This
characteristic has been attributed by investi-
gators in physiology and nutrition to the
efficient mycorrhizae in cassava which allow P
and other nutrients to be extracted from very
poor soils. Cuwrrent research seeks to determine
soil conditions that favor mycorrhiza formation
and fungi species of greaver affinity to form
.mycorrhiza in cassava.

0017 FurLAN, V.; FORTIN, J. A. First international
directory of mycorrhizae researchers. Quebec, Canada;
Université Laval. (1981) viii + 104 pp. [En, Price $6] Fac.
For., Univ. Laval, Ste-Foy, Quebec GIK 7P4, Canada.

Researchers are listed by country, major and minor
research interests and by name.

0018 HALL, I.R.; ABBOT, L.K. FPhotographic -
slide collection illustrating feature of the
endogonaceae. 3rd Revision November 1981,

0019 HAYMAN, D.S. Mycorrhiza and its significance in
horticulture. Plantsman (1981) 2 (4) 214-224 [En, 4 ref, 3
fig.] Rothamsted Exp. Sta., Harpenden, Herts., UK.

The main types of mycorrhiza are described with
especial reference to vesicular-arbuscular mycorrhiza and
their cffect on the phosphate nutrition of the host and other
host functions. The use of mycorrhizal inoculum to improve
rlanl growth is deseribed and several examples given where it
has been successful in the field and glasshouse. Practical
methods for handling and isolating mycorrhizal fungi are
briefly described.

0020 Soils and plant nutrition. Host speclficity, In
Cassava program, annual report 1980 Cali, Colombia;CIAT
(1981) 69 [En]

In pot experiments to investigate host specificity, maize,
bean f;’hascolus vulgaris), Vigna unguiculata, rice,
Andropogon gayanus, Stylosanthes guianensis and cassava cv.
CM 91-3 plants were grown without or with inoculation with
cassava roots infected with mycorrhiza and with P added at
0, 100 or 200 kg/ha. DM production in rice was not affected
by inoculation, but was greater with no P and markedly
greater with 100 kg P/ha with than without inoculation in all
other spp. Inoculation had no cflect on DM production of A.
gayanus or maize when 500 kg P/ha was added. Cassava was
the sp. most dependant, taken over all P rates, on
mycorthiza, followed by S. guianensis, but their dependance
was reversed without added P; with 100 kg P/ha &
guianensis, A. gayanus and V. unguiculata were more
dependant on mycorrhiza than was cassava. Cassava when
infected with mycorrhiza was more tolerant of low sojl P
than were all the other spp.

0021 JaLaLl B. L; THAREA, M. L. Progress report

nn the ICAR project on studies on the plant growth

responses to vesicular-arbuscular mycorrhiza 1979-80, Hissar,

. ;r;dint;) ]Hnrynna Agricultural University. (19817) 42 pp. {En,
tab.

Results of studics on the effects of Glomus sp. on
chickpea [Cicer arietinum], wheat and pearl millet
[Pennisetum  typhoides] grown in the infertile soils of
Haryana, India are presented.

0022 Lores, E. S.; SIQUEIRA,” J. O.  Vesicular-
arbuscular mycorrhizas — their polential in phosphate
nutrition in tropical reglons. In The soil/root system in
relation to Brazilian agriculture [edited by Russell, r.S,; Igue,
K.; Mchta, Y.R.] Londrina, Brazil; Fundagio Instituto
Agrondmico do Parani (1981) 225-242 [En, pt, 65 rel]
Instituto Agronémico de Campinas, SP, Brazil,

Factors influencing the association of vesicular-
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2

arbuscular  mycoithizas -with plant roots, specificity with
regard to effectivity and the effectivencss of inoculation of

* Glomus spp. in sterilized and unsterilized soils, and under

®

tropical agriculture are discussed.

0023 MOSSE, B.; HAYMAN, D.S. Mycorrhiza.
In: Satchell, J.E. ed. Production ecology

of an english cak wood. Springerverlag, Berlin.
1981.

0024 MOSSE, B. Vesicular-arbuscular mycor-
rhiza research for tropical agriculture., Hawaii
Inst. Trop. Agric. and Human Resources. Univ.
of Hawaii, Res. Bull. 194. 82p. 1981,
This report discusses some technical aspects of
work with mycorrhiza, including methods of
establishing pot cultures of different endophyte
species, methods of incculation and types of
inoculum, and methods of evaluating soil itfectivity
and degree of mycorrhizal infection. Practical
suggestions for the advanzement of mycorrhizal
research in tropical soils are also discussed. Roots of
most plants form vesicular-arbuscular (VA)
mycorrhizal associations with a group of
phycomycetous soil fungi belonging to the
Endogonaceae. Th= fungi cannot be cultured on
synthetic media. Spores of these fungi in the soil can
be multiplied in association with a host plant.
Infection is confined to the primary cortex and is
both inter and intracellular; the intracellular
haustorial structures (arbuscules) are short-lived. VA
mycorrhiza may have particular significance for
tropical agriculture because P, even more than N, is
often the nutrient most limiting growth in tropical
soils.

0025 PirnzyNshI, K. A. Interactions between fungl
and plants through the ages. Canadian Journal of Botany
(1981) 59 (10) 1824-1827 (En, fr, 11 ref]) Paleobiology
Division, National Muscums of Canada, Ottawa Onl., Canada
KI1A OMS.

Most modern vascular plants form cither endo- or ecto-
mycorrhizal symbioses with fungi. Each condition has
probably arisen in different groups of plants, at different
times during their evolution, and with different consequences:
the origin of vascular plants, the evolution of arborescent and
herbaccous habits, and the differences in composition of
forests are speculatively linked with mycotrophism.

0026 SPRENT, J.C. Nitrogen fixation In:
Paleg, L.G. Aspinall, D. Eds. The physiclogy

and biochemistry of drought resistance in plants
New York, Academic Press, 1981 . pp. 131-143.

0027 TRAPPE, J. M. Mycorrhizae and productivity of
arfd and semiarid rangelands. In Advances in Food-
Producing Systems for Arid and Semiarid Lands, Pant A
[Manassah, J.T., Driskey, EJ. (Editors)] London, UK;
Academic Press (1981) 581-599 [En, 85 ref.] Dep. of Bot. and
PL. Path., Oregon State Univ., Corvallis, OR 97331, USA.
The role of mycorrhizac in rangeland ccosystems is
reviewed. A list of plants in which mycorrhizal associations
have been found is presented and incindes 32 grasses and 29
legumes.

0028 _ AZCON-G DE AGUILAR, C.  BARFA, J.M.
1980. Micorrizas.  Investigacién y Ciencia.
Vol.u7 8-16.

0029 BOWEN, G.D. Mycorrhizal roules in tropical
plants und eco-~ystems. In: Tropical Mycorrhiza
Research (Ed. by P. Mikola) Oxford Univ. Press
Oxford, England. pp.165-190 (1980).

0030 BrowN, S.; STERNE, R. Mycorrhizal fungl -

beneficial infection. Arkansas Farm Research (1380) 29 (6_) 7

{ljin, 2 fig.] Univ. Arkansas Agric. Exp. Sta., Fayetteville,
SA.

A brier’ account of the role of vesicular-arbuscular
mycorrhizae in cotton production.

0031 SAFIR, G. R.  Veslcular-arbuscular mycorrhizae
and crop productivity, 231-252 [En, spprox. 100 ref.] I'v):

In: . .CaRrLsON, P. S. (EDITOR) The blology of crop
productivity, London, UK; Academic Press, Inc (London)
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Ltd. (1980) 471 pp. ISBN 0-12-159850-0 [En, Piice £33.00)

Coatributions on nitrogen fixation, nitrogen metabolism,
drought tolerance and mycorrhizae are noted in the four
following records.

0032 HaymaN, D. S. Mycorrhiza and crop
production. Nature, UK (1980) 287 (5782) 847-848 [En, §
ref.] Rothamsted Experimental Station, Harpenden, UK.

An asccount and discussion of the nature of vesicular-
arbuscular mycorrhizal fungi, their relationship and value to
plants, and research on harnessing their advantages. Study
should be focused on ficld situations where mycorrhizal

benefits seem most probable, for example on wide expanses of

tropical fervolateritic soils which are deficient in and/or fix
phosphate, and soils fumigated to remove plant pathogens
(c.g. Californian peach and citrus nurseries).

#0033 1ver, J. G; Corey, R. B; WiLpL, S. A.
Mycorrhizae: facts and fallacies. Journal of Arboriculture
(1980) 6 (8) 213-220 [En, 32 ref,, 10 fig.) Univ. Wisconsin,
Madison, JSA.

The ephemeral nature of mycorrhizal short roots
influenced in their development by radiation, soil drainage
and eradicants is described. The need to investigate
environmental conditions (including nutrient supply and
absence of toxins from the soil) before inoculating soil, seed,
or stock with mycorrhizal fungi is noted, with special
reference to Pinus spp.

0034 JANOS, D.P. Myccrrhizae influence tro-
pical succession. Tropical Succession: 56-95.1980.
Most vascular plants depend to some extent on
vesicular-arbuscular (V-A) mycorrhizae for mine-
ral uptake, although a few species do not. Some

mycotrophic plants cannot grow without mycorrhizae;

others grow better without mycorrhizae in fertile
soil, but benefit frem mycorrhizae in poor soils.
Thus, the mycorrhizal fungus content and the
fertility of soil influence the ocurrence of
plant species. Because V-A mycorrhizal fungi
depend on mycotrophic plants for carbon, and
because they produce few spores which may survive
only a short time in the lowland humid tropics,
plant cammunity composition in turn affects

the myccrrhizal fungus content of soil. This
influences the further course of plant succes-
sion by affecting which species of plants can
subsequently occur in the community.

Poor soils may favor altermate stable communities
If mycorrhizal fungi are present, obligately
mycotrophic species are the bext competitores and
should dominate camunities. They support an
aboundance of mycorrhizal fungi, ensuring the
continued superiority of obligate mycotrophs.

If mycorrhizal fungl are absent, non-mycorrhizal
species will comprise the community. Even if
mycorrhizal fungi are subsequently introduced,
thece plants will not support them, favoring
persistence of the non-mycorrhizal species. On
fertile soils, facuitative mycotrophs are most
comon. They will support infection if mycor-
rhizal fungi are available when the soils age and
fertility declines, paving the way for their
replacement by obligate mycotrophs. If mycor-
rhizal fungi ae unavailable, facultatively
mycotrophic species will be replaced by non-
mycorrhizal plants. Non-micorrhizal plants

may also derive competitive advantage where
-mycorrhizal fungi are present, from not needing
tc await ifection to start growing. Thus,
pioneer species are often non-mycorrhizal. Seral
species tend to be facultative mycotrophs, and
most lowland trepi~11 forest trees tend to be
obligately mycotrophic. Ectomycorrhizal
individuals are likely to occur in abundance in
nutrient-starved or disturbed hibitats, although
ectorycorrhizal species are rare in the lowland
tropics. Ectamycorrhizal associates may influ-
ence tropical succession by lowering populations,
of V-A mycorrhizal fungi.

Rest Available Document

#0042

0035 JEHNE, W. Endomycorrhizas and the
productivity of tropical- . pastures: the potential for
improvement and its practical realization. Tropical
Grasslands (1980) 14 (3) 202-209 [En, 158 ref.] Div. of Trop.
Crops and Pastures, St. Lucia, Qld., Australia 4067.

The potential of managing mycorrhizal symbiosis is
examined as part of an alternative strategy in the P nutrition
of pastares, energy and biomass crops in minimal input
agriculture. The ability of endomycorrhizas to stimulate the
nutrient uptake and growth of plants is reviewed. Increased
tolerance of endomycorrhizal plants to environmental stress,
disease and ecxtreme soil conditions, their role in soil
development and their rclevance to the groduclivily and
stability of tropical pastures is discussed. The feasibility and
limitations of inoculating endomycorrhizas into soil is
examined in relation to endomycorrhizas which naturally
occur in most soils. Field studies have confirmed sustained
responses in  pasturc growth due to endomycorrhizal
inoculation, but inoculation alone may not be effective ur.less
soil conditions are also conducive to effective symbiosis.

0036 _HONGOS asociados en micorriza benefi
cian el sistema radicular. Agricultura de las
Americas 29(6):28-29. 1980.

0037 MARX, D.H.Role of mycorrhizae in fores-
tation of surface mines. Proc. ‘Irees for Reclama-
tion, sponsored by Interstate Mining Compact
Cammission, and USDA Forest Service, lLexington,
Kentucky October 27-28, 1980. pp. 108-116.

A brief introduction to ecto and endamycorrhizae
and their importance to plants is presented.
Recent findings confirm the significance of ecto-
mycorrhizae, particularly those formed by Pisoli-
thus tinotorius in nurseries, to survival and
growth of pine seedlings on stripmined lands.
Cammercial inoculum of this fungus may be avail-
able in 1981. Recent research shows that edomycor-
rhizal fungi affect growth of grasses and certain
hardwood trees on coal spoils.

0038 MExAL, J. G. Aspects of mycorrhizal inoculation
In relation to reforestation. New Zealand Journal of Forestry
Science (1980) 10 (1) 208-217 [En, 33 ref, 3 fig., 2 tab)]
Weyerhacuser Company, Southern For. Res. Cent, Hot
Springs, Arkansas, USA.

Included in this discussion are the type of inoculation
and response of the host to inoculation. The direct impact of
a mycorrhizal inoculation programme depends on the
symbionts seclected and site characteristics. Inoculation
generally improves survival and growth following planting
out. This advantage may be a function of the larger seedling
size resulting from inoculation rather than from transplanting
fungal inoculum to the forested site. Current problems and
the future direction of any inoculation programine are
outlined.

0039 MIKOLA, P., ed. Tropical mycorrhiza re-
search, Oxford, England. Oxford Univ. Press.
1980. 270p.

0040  MOSSE, B.; HAYMAN, D.S. Mycorrhiza in
agricultural plants. Tn: Tropical Mycorrhiza
Reseavch (Ed. by P. Mikola) Oxford Univ., Press
Oxford, England. pp.213-230 (1980).

0041 . MYSTERIOUS Mycorrhiza. Centerpoint.
(AVRDC) 1980. 5,6. Fall 1980

NUHAMARA, T.S. Mycorrhiza: problems

and prospects in Indonesia. BIOTROP Newsletter

(Indonesia) no.3u-35, p.4-5, 1980, :
Mycorrhizac are a symbiotic association between

the roots of higher plants (high symbiont) and a

specific root-inhabiting fungus (low symbiont). In

indonesia mycorrhizae have always been associated

with forestry, and are usually related to Pinus

merkusii. Based on their structure and mode of

infection, mycorrhizae can be classified into ecto,

ectendo and endo-inycorrhizae. Most of the

agricultural crops are associated with

endo-mycorrhizae, while n:5st of the forest trees are

linked with ecto-mycorrhizae. A brief description is.

given of the problems and prospects of mycorrhizal



similar but less marked. G. margarita in sterilized soil
infected lettuce considerably less than other crops.

0043 Ocamro, J. A. [VA mycorrhizae, I, General
aspects.} Micorrizas VA. 1. Caracteristicas generales. Anales
de Edafologia y Agrebiologia (1980) 39 (1/2) 351-365 [Es, en,
Review, 86 rcf] Departamento de Microbiologia, Estacién
Experimental def Zaidin, Granada, Spain,

The morphology of mycorrhizal hyphae, arbuzules and
vesicles, the life cycle of the nost/endophyte association, the
taxonomy of the fungus and the occurrence of mycorrhizae
within the plant kingdom are reviewed.

0044 Ra), D. 1. B. Role of vesicular-arbuscular
mycorrhizu in crop production, Tobacco Research (1980) 6
(1) 10-12 [En] Dep. of Agric. Microbiol., Univ. of Agric. Sci.,
GKVK Campus, Bangalore 560 065, Karnatakn, India.

0045 RHODES L.H. The use of mycorrhizae
in crop production systems. C(utlook on Agricul-
ture (UK) 10(6):275-281. 1980,

The role and function of mycorrhiza in plant
production is rcviewed. Attention is paid 10 types of
mycorrhizae, especially the vesicular-arbuscular (VA)
types, nutrient uptake by VA forms, mycorrhizal
-dependency of plants; association with root
pathogens, and interaction with fertilizer use. Factors
detrimental 1o VA mycorrhizac are discussed. The
selection and production of mycorrhizal inocula are
bricfly reported.

0046 SHAMSUDDIN, M.N. Prospects of mycorrhizal
inoculation of tin-tailings of Malaysia. In: Tro-
pical Mycorrhiza Research (Ed. by P. Mikola) Ox-

ford Univ. Press Oxford, England. pp.242-244 (1980)

0047 ST Joun, T. V. Root size, root hairs and
mycorrhizal infection: a re-examination of Baylis's hypothesis
with tropical trees, New Phytologist (1980) 84 (3) 483.487
[En, 6 ref, 1 tab.] Instituto Nacional de Pesquisas da
Amazonia, Manaus, Brazil. .

A series of 89 Brazilian forest spp., for which root
characteristics and vesicular arbuscular mycorrhizal condition
were known, was used to test an aspect of the magnolioid
root hypothesis. A non-paranietric statistical test showcd a
significant association between magnolioid roots and h=avy

=

mycorrhizal infection, while spp. with graminioic-like
intermediate roots tended to be uninfected.
*0048 Tzean, S.-S.; Huang, Y.-S. [Endomycon hizal
fungl -~ the ‘beneficinl partner of plants.] NIU

Phytopathologist & Entomologist (1980) No.7, 27-30 [Ch, 6
ref.] Inst. of Bot., Academia Sinica, Taipei, Taiwan.
The endomycorrhizal fungi and their relationship with
lants is briefly discussed with illvstrations of the mycorrhiza
An maize and their effect on - rowth.

0049  Asppor, L. K.; ROBSON, A. D.; PARKER, C. A. -
Double symbiosis in legumes — the role of mycorrhizas. 176-
181 (En, 18 ref)

In: - BROUGHTON, W. J; JouN, C. K.; RAJARAO, J. C,;
LM, B. (EDITORS)  Soil microbiology and plant nutrition.
Kuala Lumpur, Malaya; University of Malaya Press. (1979)
640pp. [En]

0050 Coorer, K. M. Mycorrhizas: their influence -
past, present and future. Roval New Zealand Institute of
Horticulture Annual Journal (1979) No. 7, 113-126 [En, 31
ref,, 3 fig., 2 pl.} DSIR, Auckland, New Zealand.

A briefl review. Members of the Orchidaceac and
Ericaceae, onions, citrus and other mycorrhizal plants are
mentioned.

*

*

« 0051 Fip, Z. [Mutual relationships between soll
micro-organisms and plants - a review, ]
Wechselbezichungen  zwischen  Mikroorganismea  und

Pflanzen-cine  Ubersicht. Zeitschrift fiir Pflanzenernihrung
und Bodenkunde (1979) 142 (4) 547-554 [De, en, Review, 33
ref] Institut fiir landwirtschaftliche Mikrobiologic der Justus-
Liebig-Universitit Gicssen, Senckenbergstr. 3, 6300 Giessen,
German Federal Republic,

The topics considered are: the rhizosphere: mycorrhizae;
N-fixing micro-organisms; plant pathogens.

0052 ITALY, BOTANICAL SOCIETY OF ITALY Abstracts
of papers presented at the Third Annual Meeting of the
Section of Cytology of the Botanical Soclety of Italy,

*

Trieste, June 1978, Caryologia (1979) 32 (1) 119-132 [En]

Abstracts of sixteen: papers are presented, the following
two of which deal with mycorrhizae:

Light and electron microscope features of the vesicular-
arbuscular -::ycorrhiza in Vitis roots.

Prelimi..ary data on the cytological organization of
Calluna vulgaris mycorrhiza.

#0053 MAHONEY, M. P.; NEMEC, S. Rescarching the
super soils to improve plant nutrition. Citrus & Vegetable
Magazine (1975) 43 (4) 8, 21 [En] USDA, Orlando, Florida,
USA.

A bricf outline of the role of mycorrhizac in plant
ntrition, including improved root systems and enhanced
water and P uptake. Citrus seedlings inoculated with Glomus
ctunicatus in a greenhouse and transplanted to the field grew
1.9-fold taller than snion-iroculated piants in methyl bromide-
treated sites. Sour orange and Cleopatra mandarin rootstocks
were more responsive than Carrizo citrange and Cleopatra
mandarin. . .

0054 MoawaD, M. [Use of  vesicular-arbuscular
mycorrhiza in tropical agriculture.] Nutzung der vesikulir-
arbuskuliren  Mykorrhiza im  tropischen  Pflanzenbau.
Angewandte Botanik (1979) 53 (1/2) 99-109 [De, en, 24 ref.
8 fig, 1 tab] Inst. fiir Tropischen und Subtropischen
Pllanzenbau, Univ. Gottingen, German Federal Republic,

The ability of the mycorrhiza to make phosphorus from
insoluble phosphates available to plants offers a possible way
to overcome the problem of phosphorus nutrition in acid soils
in the humid tropics. The factors influencing efficacy of the
mycorrhiza, soil temp. and pH, water regime, light intensity,
host  specificity, and measures for practical econontic
application of these symbiotic fungi ere discussed.

0055 MOORE, P. D. Mycorrhizal assoclatlons, Nature,
UK (1979) 282 (5741) 780 (En] Department of Plant
Sciences, King's College, London, UK.

Grinies’  hypothesis that mycorrhizal  associations,
particularly of an ectotrophic type, are to be expected
amongst plant species adapted (0 nutrisnt stresses s
| discussed.

0056 MORANDI, D.; GIANINAZZI, S.;
GIANINAZZI-PEARSON, V. Interet de 1'endemycorhi-
zation dans la reprise et la croissance du
Prasmboisier issu de multiplication vegetative
in vitro. Interest of using endomycorrhizae for
the establishment and growth of axenically pro-
pagated rasberry plants after transplanting.

Ann. Amelior. Plantes 1979. 29(6) 623-630.
Vegetative propagation in axenic culture is more
and more widely used to rapidly produce high
quality, healthylplants. However, such plants
risk to be highly susceptible to different stres-
ses occurring during their transplant into the
soil. Since VA endomycorrhizas play o vital
role in plant nutrition and survival, their
infuence on the establishment and growth of axe-
nically porpagated raspberry plants after trans-
planting was studied. In all experiments, and
independent of the culture conditions (growth
room, galsshouse). growth of raspberry plants
was better when they were inociulated with a
mycorrhizal fungusat the.moment of transplant
from the culture tubes into so0il; mycorrhizal
infection levels were high (80-90 p. 100 roots
infected) and the mycorrhizal raspberries were
more vigourous (Fig.l) and more uniform in size
than nonmycorrhizal controls. Shoot dry weight
production of the variety "Bois Blanc" trans-
planted into an acid soil was increased by 71p.
100 when inoculated with Glamus tenuis; for
the variety "Na si} cdltivated in a neutral
soil, shoot dry weight increases were 53 p. 1.0
ard 130 p. 100 after inoculationwith G. mosseae
and G. fasciculatus respectively. Increas
NK fertilisation improved this mycorrhizal .
effect and growth stimulations, as compared to
normycorrhizal controls, were + 209 p. 100 for a
first crop and + 174 p.100 for a second crop
(regrowth after cutting first crop) of the




variety "Nagymirosi" infected by G. fasciculatus.

These results clearly demostrate the potential

interest of using endomycorrhizae to improve

the establisment and grewth of axenically pro-

pagated raspberries after trunsplanting,

0057 Mycorrhizne in  horticultural crops  (1972-1978).

Commonwealth Agricultural Burcaux Annotated

Bibliography, Plant Series (1979) No. C 16/79, 18 pp. {En}]
The bibliography contains 109 abstracts sclected from

Horticultural Abstracts vols. 43-49(5).

0058 REDHEAD, J.F. Soil mycorrhiza in re- .
lation to soil fertility and productivity.

ICRAF, 1979, Nairobi. pp. 175-204. Soil
Research in Agroforestry . 1979.

All tropical trees that have so far been studied
grow in association with mycorrhizal fungi and
all important tropical food crops are mycorrhizal
Further studies are needed in savanna types of
vegetation. The vesicular-arbuscular mycorrhizal
association formed by specics of Endogonaceae is
universal.

Apart from the important genus Pinus and some
‘species in the families Myrtacsae{Some Eucalyptus
spp.). Caesalpiniaceae and Dipterocarpaceac, re-
cords of ectotropical mycorrhizal associations
are infrequent for tropical plants. The mycor-
thizal association is essential for the growth

of some genera under field conditions, e.g. Citrus

and Pinus, but information is lacking for* most

other important genera. There is a need to study
natural mycorrhizal associations and, thruugh
experiment, match the fungi and higher plants
most suited to each other under particular ecolo-
gical environments. Agroforestry research should

iconsider the tripartite relationship soil/plant/

ungus rather than only the soil/plant relationship.

Selected fungal inocula should be multiplied and
tested in crop plants under tropical conditions,
both in the nursery and the field. Research is

also needed to monitor the effect of soil sterilants #0062

and fungicides on the mycorrhizal relationship.
Facilities and staff training in these arcas
should be strengthened so that more emphasis

can be given to this work in tropical enviromments.

0059 RUEHLE, J. L; MARX, D. H. Fiber, food, fuel,
and fungal symbionts, Science, USA (1979) 206 (4417) 419-
422 [En] Inst. for Mycorrhizal Res. and Dev., Forest Serv.,
USDA, Athens, GA 30602, USA.

Aspects of ectomycorrhizae, endomycorrhizae and the
relationship between fungal symbiont and host (including
crop sglp.) are reviewed and discussed. Imperatives for
mycorrhizal research in forestry and agriculture are outlined.

0060 SILVESTER-BRADLEY, R. Monitoring soils
in agroforestry: soil biology and biochemistry.
(Control de suelos agroforestales biologia de
suelo y bioquimica). In Mongi, i1.0.; Husley, P.A.

eds. Soils research in agroforesty, Nairobi, Kenya,

1979. Procecdings. Nairobi, International
Council for Research in Agroforestry. Serie
ICRAF-QOLE, 1979, pp.381-411. [En)

The necessity of studying only certain aspects of
soil biology biochemistry,'nd of restricting the
choice of techniques tor their study are discus-
sed. Aspects of soil biology and biochemistry are
selected on the basis of their known importance
to plant production in the tropics and the
availability of suitable methods to study them.
Methods for the study of nitrogen fixation
associated with legume and grass roots, other
nitrogen-fixing systems, endomycorrhizae, ectamy-
corrhizae, phosphate solubilizing bacteria, root
distribution, root exudation, denitrification
nitrification, soil respiration, descomposition,
microbial biomass, and the soil fauna are des-
cribed briefly and discussed. The importance

of designing lons field experiments with the

study cf soil biological properties in mind, is
emphasized, and safe possible experiments and
sampling programmes suppested. Ixamples are
drawn from Amazonia. Pathogenic organisms are
not included.
Se discute la necesidad de estudiar sdlo ciertos
aspectos de la biologia y bioquimica del suclo
y de restringir la selcecién de téenicas para su
estudio. Se secleccionan aspectos de la biologia
y bioquimica de suelos con base cn su importancia
para la produccidn vegetal en los trdpicos y la
disponibilidad de mdtodos apropiados mua su crhie
dio Se deccriben brevamente y se an izan los
métodos para cl estudio de la fijac . de N aso-
ciada con las raices de leguminosas y gramineas,
otros sistumas de fijacién de N. endomicoreizas,
cctamicorrizas, bacterias que solubilizan fos-
fato, distribucién de las raices, exudacidn
radical desnitrificacién, nitrificacidn, respi-
racién del suelo, descamposicidn, bicmasa micro-
biana y fauna del suelo. Se enfatiza la impor-
tancia de disefar experimentos de campo prolon-
gados considerando cl estudio de las propiedades
biolégicas del suelo, y se sugieren alpunos expt.
posibles y programs de muestreo. Los cjemplos
provicnen de la Amazenfa. No se incluyen los
organismos patogénicos.
0061 Soil microbiology department. VA mycorrhiza,
233.239 (En]
2In: UK, ROTHAMSTED EXPERIMENTAL STATION
Report for 1978, Part 1. Harpenden, Herts, UK. (1979)
358pp. [En, ref. at ends of sections, Price £5.00 (Parts | and
2)] Rothamsted Exp. Sta., Harpenden, Herts ALS 2JQ, UK.
Work is reported on the development of VA mycorrhiza
in plants fed with nutrient sol. in sand and nutrient film
culture, factors aflecting the spread of endophytes, the effect
of pesticides on VAM, mycorrhizal development in host and
non-host plants grown together or in succession, and ficld
inoculation trials. Spp. studied included maize, white clover,
Trifolium dubium, red fescue, perennial ryegrass and lucerne.

VENKATARAMANAN, M. N.; SATYANARAYANA, .
Mycorrhiza - a general consideration. Two and a Hud
(1979) 26 (2) 64-66 [En, 17 ref, 1 fig] Tea Res. Ass,
Tocklai, Jorhat, India.
This bricf review includes a note on the limited
information available on mycorrhizal associations of tea.

0063 ANDREW, C.S.; JONES, R.K, The phosphorus
nutrition of tropical forage legumes. In Andrew,
C.S. and Kamprath, E.J., eds., Workshop on Mineral
Nutrition of Legumes in Tropical and Subtropical
Soils, Brisbane, Australia, 1978. Proceedings.
Melbourne, Australia, Commonwealth Scientific and
Industrial Research Organization, 1978. pp.295-
311. No. 12417.

This review of the P nutritiou of tropical forage
legumes is based on the factors involved in, (a)
the absorption of P (size, distribution, finencss
and efficiency of root systems), (b) utilization
of P (translocation, growth rate, response, ef-
ficiency of P utilization), (c) interaction with
other nutrients and elements, and water, and (d)
efficiency of utilization of various forms of P
fertilizer. Comparative species data are uscd
where available, and discussion follows on possible
reasons for differences between and within species.
Symbiosis of legume ~ Rhizob{um and legume - mycor-
rhiza are discussed in relation to soil-plant P
relationships.

0064 BROADENED Knowledge; mycorrhizae

help crops tape phosphorus fram infertile soils
CST Newsletter 2(4):20-21 1978.

0065 CoMMONWEALTH BUREAU OF Soits  Mycoarrhizas
and plant nutrition, 1928-1963, (A reprinting of matcrinl
originally published in Annotated Bibliographies Nos. 75 and
653). Annotated Bibliography, Commonwealth Burcay of

Soils (1978) S653R, 30 pp. {En, 172 ref,, Price £5.00 UK

(£6.09 Overseas)] |



-

0066 COMMONWEA!TH BUREAU OF SoILs  Mycorrhizae:
soil and plant relationships, Annotated  Bibliography,
Commonwealth Bureau of Soils (1978) No.SA2003, 43pp.
[En, 99 ref,, Pricc £4.00 UK, £4.80 overseas) Rothamsted
Exp. Sta.. Harpenden, Herts ALS 2]Q, UK.

This contains cepics of relevant abstracts from Soils and
Fertilizers and covers 1973-7; abstracts are arranged under
the headings: general; trees and shrubs; non-woody plants.

0067 COMMONWEALTH BUREAU OF SoiLs  Mycorrhizae:
cffects on plant nutrition and growth, Annotated
Jibliography,  Commonwealth  Burcau  of  Soils  (1978)

No.SA2002, 24pp. [En, 58 ref, Price £3.50 UK, £4.20
overseas] Rothamsted Exp. Sta., Harpenden, Herts ALS 2JQ,
UK. :
This contains copies of relevant abstracts from Soils and
Fertilizers and covers 1973-7. CT

0068 GRassLaNDS DivisioN, DSIR  Research Report
1978. Wellington, New Zealand, DSIR. (1978) 80pp. {En,
manv refl.] DSIR, Palmerston North, New Zealand.

This report is the Ist of its type produced by the
Grasslands Division to celebrate 50 yr otprcscarch by the
Department of Scientific and Industrial Research in New

.Zealand. Of the sections reported the following] 8 are noted,

Lincoln Reglonal Statlon, 54-60 [En

Work at this station in South Island is split into 7
sections. Lowland research on the Canterbury Plains includes
lucerne and prass/clover pasture cvaluation for irrigated and
non-irrigated dryland sites, seed production of grasses and
legumes, N fixation in ryegrass/white clover with irrigation
or on dryland sites and leal protein extraction. High country
research in the Mackenzie Basin includes the management of
existing tussock grassland and its improvement by oversowing
as related to soil and climate, the influence of native
vegetation on oversown seed, plant introduction and cv.
testing, improvement by fertilizers and grazing, the mineyal
nutrition and winter feeding of sheep, growth potential under
irrigation, bee pollination of red clover cv. Grassland Pawers,
endomycorrhizas and legume seed coating with Rhizobia.

0069 * DoMMERGUES, Y. R.; KRrRUPA, S. V. [EDITORS)
Developments In agricultural and mannged-forest ccology. 4,
Interactions between non-pathogeric soil microorganisms and
plants.  Amsterdam, Netherlands;  Elsevier  Scicentific
Publishing Company. (1978) 475pp. ISBN 0-444-41638-2 [En,
ref. at ends of chapters, Price f195.00] CNRS/ORSTOM,
Dakar, Sencgal.

In:This book covers all aspects of plant interactions with
non-pathogenic soil microorganism . and has chapters entitled:
the plant/microorganism system, growth and structure of
roots, physiology of roots, nutrient uptake, root exudates and
exudation, cnergy flow in the plant/microorganism system,
the rhizosphere, ecology of the legume root nodule bacteria,
physiology of legume symbiosis, root nodule symbiosis in
non-leguminous N-fixing plants, mycorrhizae, and the impact
on soil management and plant growth. Each chapter is
contributed by scientists from different fields of research
throughout the world.

0070 HAYMAN, D.S. Endomycorrhizae In:

Domneryues, Y.R.3 Krupa, S.V. eds. Interactions
between non-pathogenic soil microorganisms and

plants. Elsevier, Comp. Oxford, 1978. pp.401-442
0071 HavvaN, D. S. Myecorrhizae. B.
Endomycorrhizae,  Developments in  Agricultural  and

Managed-Forest Ecology (1978) No.4, 401-442 [En, Review,
7pp. of ref.] Rothamsted Experimental Station, Harpenden,
Herts. AL5 2JQ, UK.

0072 PARKINSON, D. The restoration of soll
productlvity, 213-228 [En, 37 ref] Dep. of Biol,, Calgary
Univ., Calgary, Alberta, Canade T2N IN4.
"y In: HOLDGATE, M. W.; WoODMAN, M. I. (EDITORS)
The breakdown and restoration of ecosystems, New York,
USA; Plenum Press. (1978) 496pp. ISBN 0-306-32803.8 (En,
ref. at ends of chapters] Inst. of Terrestrial Ecol., Cambridge
CB2 |LA, UK. .
The effecis of natural soil devastation ( 'oding, fire) and
man-made devastation (oil spillage, coal mining) on root-
microbe interactions (including mycorrhizal and Rhizobium
interactions) are discussed.

0073 MEDVE, R.J.

form of mutualism.
40:414-418, 1978,

M orrhiza: A common
American Biology Teacher

0074 MUNNS, D.M.; MOSSE, B. Mineral nutriticn
of legume crops. Tn: Summerfiecld, R.J.; Bunting,
A.H., edg., International Legume Conference, Kew,
England, 1973. Advances in legume science, Pro-
ceedings. Kew, England, Royal Botanical Gardeas,
1978, v.1. pp.115-125,

Se revisan algunos aspectos de la nutricidn mine-
ral de las leguminosas, particularmente en rela-
cidn con la fijacidn simbidtica de N por los né-
dulos de las rafces y la asociacifn simbidtica
con la micorriza vesiculo-arbuscular. Se consi-
deran los efectos residuales de la rizosfera en
la absorcidon de nutrimentos, asi como los reque
rimientos particulares y la tolerancia de algunas
especies de leguminosas y de Rh{zobium cultivado
aisladamente o en asociacidn con las planta hos-
pedante. Se discuten los principios basicos del
funcionamiento de los sistemas micorrizales con
referencia especial a los cfectos de la mejor ab-
sorcidon de P en la fijacién de N,

#0075 POWEL, C.L. The importance of mycorrhizal fungl
In New Zealand farming, In Proceedings of the 28th Lincoln
College Farmers' Conference, 8-10 May, 1978. (undated) 34.
46 [En] Ruakura Agric. Res. Centre, Hamilton, New
Zealand.

The importance of mycorrhizal fungi in New Zealand is
reviewed with reference to their effect on plant growth, It is
concluded that they are the meain P absnrbing system fu,
legumes in soil and are also important for pgrasses. In
plasshouse trials at Ruakura efficient fungi were successfully
inoculated into field soils resulting in large persivtent
increases in plant growth and P uptake. Ryegrass scedlings
were also successfully inoculated with Gigaspora m.rgarita or
indigenous mycorrtuzal fungi which increased recovery of
residual and sertilizer P. Field trials are being carried out on
oversowing clover and ryegrass seed heavily coated with
mycorrhizal inoculum. Future research suggestions are given.

0076 SanDers, F. E;; HAYMAN, D. S, The agrlcultural
importance of vesicular-arbuscular mycorrhiza. In Advances
in Agriculture. Proceedings of Section M Agriculture. 139th
Annual  Mecting of the .Brtish Association for the
Advancement of Science, University of Aston, Birmingham,
UK, 1977 (Hayes, W.A., Editor). (1978) 123-139 [En, 49 ref.]
Department of Plant Sciences, University of Leeds, Lceds,
UK :

*

The physiology of the VA mycorrhizal association and
agricultural factors affecting mycorrhizal population are
discussed. The potential of VA mycorrhiza for improving soil
phosphate utilization has been shown experimentally [or
several crops. Much more experimental and ecological work
is necessary before this potential can be harnessed on a field
scale.

#0077 USA, UNIVERSITY OF KENTUCKY, AGRICULTURAL
EXPERIMENT STATION  90th Annual report for the year
ending December 31, 1977, Lexington, Kentucky. (1978) 179
pp. [En, 12 pl]

) [Trees and shrubs.]

Growth and cold hardiness of container-grown nursery
crops; mycorrhizal fungi for reforestation after surface-
mining; effect of electromagnetic field treatment on sced
germination; propagation of Acalypha sp. and Aesculus rubra
by tissue culture.

0078 Rovira, A. D. Microbiology of pasture soils
and some effects of microorganisms on pasture plants. 95-110
[En, 92 ref] Div. of Soils, CSIRO, Glen Osmond, S.A.
Australia 5064.
In: WiLsoN, J. R. (EDITOR) Plaat relations in
pastures. Melbourne, Australia; CSIRO. (1978) 439pp. ISBN
0-643-00264-2 [En, ref. at ends of chapters, Price $A25.00]
Div. of Trop. Crops and Pastures, CSIRO, Brisbane, QId.,
Australia 4067.

Aspects of non-symbiotic N, fixation, endotrophic
mycorrhiza, root pathogens and allelopathy and their effects
_upon pasture production are discussed.

#0079 DARROW, N. 1. (Div. Land Resour. Manage . CSIRO. Priv Tiag.
P.O., Wembley, West. Aust. 6014, Aust ) Phosphorus uptake and uillization hy
tree seedliogs, AUST J BOT 25(6): $71-384. 1977(recd. 1978].~Seedlings of
$ native forest species and of Pinus radisia D. Don were grown in pots in &
forest soil o1 @ range of Jevels of added phosphate for up 10 20 wk. At intervals
of 3 wk, roots were examined for root bairs and mycorrhizas and the weights


http:DivIS.ON

"Wolly & Sons.

of plant parts and their P contents were measured. Components of growth and
responte were calculated from 3-dimensional surfaces which had level of
phosphate and time as the independent variables. Except for Banksia grandis
Willd,, the specics responded to phosphate but the time st which the response
appearcd was affected by sced resenes of P. Thus response appeared much
earlier for the small-sceded Eucalypius diversicolor F. Muell. and Acacia
pulchella R. Br. than for the tarpe-sceded E. calophylla R. Br. and E.
marginata Donn. ex Sm. The absence of a response by Banksia scemed (o arise
because of a large sced reserve of P, a low relative growth rate and a very low
concentration of P in the lcaves for marimum photosynthesis. The rates of
uptake of P per unit weight of roots were generally fow but increased at a time
coincident with the development of mycerrhizas. Relative growth rates and the
net assimilation rates were also low and reached maximum values at low
concentrations of P in the leaf. The outcome was that the level of applied
phosphate needed for good carly growth did nat differ greatly from that of
Trifolium subterraneum L.

0080 COOKE, R. Endomycorrhizas. In: The
biology of symbiotic fungi. Cooke, R. ed. Jchn
London  pp203-225. 1977,

0081 Introaucing the VA mycorrhiza - CSIRO,

»

Canberra, Australia - Rural Research (Austr 1lia) no,
94, p. 25-28; May 1977 [En] fig, photos (some
coloured), 3 rel.

Soil Biology mycorrhiza, Plant Nutrition
phosphorus, austi

In Australia, investigations revealcd that many
strains of VA.-mycorraiza fungi (Tinternal
mycorrhizas”) can infect a wide range of different
plants. Since some of them excel in providing
nutrients to their host, it might become possible to
grow high-yiclding crops, e.g. grain legumes, on
P-defective soils with lower rates of P-fertilizer. But
as is the case with Rhizobium bacteria, excellent
strains may be poor competitors. This and other
problems related to research on and the effective
functioning of these fungi are discussed to some
length.

0082 MEDVE, R.J.; HOFFMAN, F.M.; GAITHER, T.W.
1977. The effects of mycorrhizal-forming amend-
ments on the revegetation of bituminous stripmines
spoils. Bulletin of the Torrey Botanical Club,
104:218~225 (1977).

0083 MENGE, J.A.; LEMBRIGHT, H.; JOHNSON, E.
L.V. 1977. Utilization of mycorrhizal fungi in
citrus myseries, Proc. Int, Soc. Citriculture 1:
129-132,

0084 MENGE, J. A.; LEMBRIGHT, H.; JOHNSON, E. L. V.

[Utilization of mycorrhizal fungi in citrus nurseries.] 129-
132 [32 ref, 1 fig) California University, Riverside, CA
92521. USA.

‘In: ! INTERNATIONAL SoOCIETY OF CITRICULTURE
Proceedings of the Internationsl Society of Citriculture,
1977, Volume 1. PO Box 1088, Lake Alfred, Florida, USA.
(1977) 323 pp. [En)

Stunting and nutricnt deficiency symptoms in citrus have
been associated with lack of mnycorrhizal fungi in fumigated
soils. The possibilities are examined of various metliods of
production of mycorrhizal inoculum and inoculation of citrus
on a commercial scale.

0085 MEyEr, F. H. [E. Geobotany. 4. Symbiosis:
mycorrhiza.] 4. Symbiosen: Mykorrhiza. Progress in Botany
(1977) 39, 283-293 [De, 3pp. of rcf.] Institut fiir
Lundschaftspflege und Naturschutz, Technische Universitit
Hannover, 3000 Hannover, German Federal Republic.

Endo- and cctomycorrhizal symbiosis is reviewed with
particular  reference  to  symbiotic  partners, structure,
physiology and effect on host plants, including grasses, forage
legumes, potato, tobacco, and Phaseolus spp.

0086 MOSSE, B. The roie of mycorrhiza in
legume nutrition on inal soils,
Rothamsted Experimental Station, Harpenden,
Herfordshire. UK, iscellaneous Publication
College of Tropical Agriculture Hawaii (USA)
Legume-Rhizobium workshop no. 1453 p.275-292,
1977.

Leguminosae, Plant Nutrition mycorrhiza,
Fertilizer & Manure Responses legumes

This paper reviews the research done on the
effect of endophytic vesicular-arbuscular (VA)

mycorrhiza on the uptake of phosphorus and other

“clements by the host plarit, and its growth and

=

=

=

nodulation. Up to now VA endophytes remain
obligate symbionts with living plant roots. No ways
of culturing VA endophytes to produce sufficient
inoculum have yet been found. Maintaining the
increased number of known endophytes requires
muck time and space. It is thought that a world
bank providing information and starter inoculum
would greatly assist the conduct of field experiments
to obtain data on which the potential of endophyte
inoculation for increased crop production and better
fertilizer exploitation could be assessed.

0087 Rira, M. A, Introduction to tropical
mycorrhiza-forming fungl. Biolndonesia (1977) No., 15-19
[En, in, 9 ref,, | tab.] Natn. Biol. Inst., Bogor, Indonesia.
The lack of information on tropical mycorrhizal
associations is emphasized and the fungal (‘f:)rn of S.E. Asia is
briefly described in relation to altitudinal zones and host spyp.

0088 ROISTACHER, C.N. et al. Utilization
of mycorrhizal fungi in citrus nurseries.

Pne. Intern. Soc. Citriculture Vol.1:129-132
1977.

0082 WAITE AGRICULTURAL RESEARCH INSTITUTE
Department of Agricultural Biochemistry. 41-55 [En, 35 ref.]
Adclaide Univ., Glen Osmond, S.A., Australia 5064,
‘In:* WAITE AGRICULTURAL RESEARCH INSTITUTE
Biennial report of the Waite Agricultural Research Institute,
South Australla, 1976-1977. Adelaide, South Australia.
(undated) 184pp. [En, ref. at ends of chapters] Adelaide
Univ., Glen Osmond, S.A., Australia 5064.

Work in the Department of Agricultural Biochemistry

‘includes research on the interaction of N and P assimilation

in symbiosis between legumes, Rhizobium and mycorrhiza,
the effect of atrazine on growth and N assimilation in maize,
inactivation of nitrate reductase in maize, peptidases in maize
soots, aliphatic hydroxylation in Sorghum bicolor and enzyme
inhibitors and toxins in grasses.

0090 ISLAM, R.
rhiza research at IITA.

Progress report on mycor-
Intermal Report, Inter-

nat. Ist. Trop. Agric; Ibadan, Higeria 25pp.
1976.
0091 GIANINAZZI-PEARSON, V. [Endotrophic

mycorrhizas: present knowledge and possibilities of their
application in plant production.) Les mycorhizes endotrophes:
état actuel-des connaissances et possibilités d’application dans
la pratique culturale. Annales de Phytopathologie (1976) 8 (3)
249-256 [Fr, en, 38 ref,, 1 pl] Station de Physiopathologie
végétale, Dijon, INRA, France.

A review dealing with the role of ericaceous and
vesicular-arbuscular endotrophic mycorrhizas in the mineral
nutrition and growth of plants, and the prospects for their
practical use (e.g. with rhododendrons).

0092 MYCORRHIZA and phosphorus nutriticn
In: International Institute of Tropical Agri-
culture. Aniual Report. pp.80-81. 1976.

0093 BAYLIS, G.T.S. The magnolioid mycorrhiza
and mycotrophy in root systems derived from it.
In: Endomycorrhizas (Ed. by F.E. Sanders, B. Mosse,
and P.B. Tinker) Academic Press London. pp.373-
389 (1975).

0094 BoutLarDp, B. [Fundamental roles played by
mycorrhizae in the rclationship between soils and vegetation,)
Revue d’Ecologie et de Biologie du Sol (1975) 12 (1) 227-238
[Fr] Biologie Végétale, Université de Rouen, 76130 Mont-
Saint-Agan, France.

A review with forty-one references.

0095 GERDEMANN, J. W. Vesicular-arbuscular
mycorrhizae, In The Development and Function of Roots.
Third Cabui Syiuuposiwn, Fetersham, Massachusetts, USA,
April 1974 (Torrey, J.G.; Clarkson, D.T., Editors). London,
UK; Academic Press. (1975) 575-591 [En, 83 ref)
Department of Plant Pathology, University of Illinois,
Urbana, USA.

Vesicular-arbuscular (VA) mycorrhizae occur on more
plant species and are more widely distributed geographically
than any other type of mycorrhiza. They occur on most
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*

cultivated crops, native grasses, herbs and shrubs as well as
the majority of farest and shade tree species. They are formed
by certain spccies of Endogonaceae and cen increase growth
of the host plant although there is little change in erternal
root morphology. Increased uptake of phospliorus and certain
other nutrients and increased resistance to feeder root
diseases may result from their presence. No evidence of
nitrogen fixation has been recorded,

0096 HARLEY, J. L. Problems of mycotrophy. 1-24
[En, 48 ref.] Dep. of Forestry, Oxford Univ., Oxford, UK. -
In: Sanders, ILE.; Mosse, B.; Tinker, P.B. (Eds,) Endomycorrhizas,
Proceedings of a symposium held at the University of Leeds. 22-25
July 1974, London, Academnic Press, pp. 1- 24,1975,

‘The nced for further s(uJy of the problems of C
nutrition of symbiotic systems is emphasized. The problemn of
the effects of each symbiont on the selective permeability of
the membranes of the other and of the movenient of nutrients
within the symbiotic system is regarded as a central and
esscntial problem.

0097  JANOS, D.P. Effects of vesicular-arbus-
cular mycorrhizae on lowland tropical rainforest
trees. Ih: Endomycorrhizas (Ed. by F.E. Sanders,

‘B. Mosse, and P.B. Tinker) Academic Press London,

pp.437-446 (1975).

0098 MARX, D.H. Mycorrhizae and establis-
ment of trees on strip-mined land. Ohio Journal
of Science 1975. 75(6):288-297.

Pilot studies showed that pines tailored with
Pisolithus tinctorius prior to planting survived
and grew significantly better than trees with
other fungal symbionts. The performance of
grasses and other herbaceous plants used in
ravegetation of strip-mined lands may also be
improved by use of specific endomycorrhizal
fungi. .
0099 MENGE,J.A. ; GERDEMAMM, J.W.;
LIMBRIGHT, H.W. Mycorrhizal fungi and citrus.
Citrus Industry 61:16-18, 1975.

0100 Nichoison, T. H. Evolution of vesicular-
arbuscular mycorrhizas, 25-34 |En, 33 ref.] Dep. of Biol. Sci.,
Dundce Univ., Dundee DD1 4HN., UK.

In: Sanders, F.E,; Mossc, B.; Tinker, P.B, (Eds,) Endomycorrhizas,
Proceedings of a symposium held at the University of Leeds, 22-25
July 1974, London, Academic Press, pp, 25 - 34, 1975,

The role of VA mycorrhizas in P nulrition is discussed.

0101 PROTSENKO, M. A. [A micro-organism in the
hyphae of a mycorrhiza-forming fungus.) Mikrobiologiya
(1975) 64 (6) 1121-1124 [Ru, en] Institut Brokhimii AN
SSSR Im. A.N. Bakha.

Electron microscopy revealed a2 micro-organism with a
cell wall and with a cytoplasm consisting of fine thre.ds in
the endotrophic mycorrhiza of pea plants. The micro-
organism occurred in the hyphae, arbuscles and intra-root
vesicles. The membrane surrounding the micro-organiim was
in direct contact with the cytoplasm of the fungus.

0102 RAMBELLI, A. [Problems of mycorrhizal
symbiosis.] la problematica della simbiosi

micorrizica. Giornale Botanico Italiano (1975)
109(3)99-107. 1Inst. Bot. Garden, Univ. Rome,
Italy.

The principal morphological characters of
ectotrophic and endotrophic mycorrhizas in broad
leaved trees, conifers and the gramineae are
discussed.

0103 Sanpers, F. E; Mosse, B.; TINKER, P. 'B.
(EDITORS) Endomycorrhizas. Proceedings, Symposium,
University of Leeds, July 1974 UK. London, UK; New York,
San Francisco, USA; Academic Press. (1975) 626pp. [En]
University of Leeds, UK.

After an introductory paper on the problems of
mycotrophy, pnFcrs by different authors discuss: the
evolution, classification and culture of endophytes; the
general, carbohydrate and phosphorus physiology of
mycorrhizae; the fine structure of mycorrhizae; the effects of
mycorthizae on plant growth; the ecology of mycorrhizac; the
biological n.eractions of mycorrhizae.

* 0104 TINKER, P. B H.

*0106

*0107

Effects of vesicular-arbuscular
mycorrhizas on higher plants. Symposia of the Society for
Experimental Biology (1975) No.29, 325-350 [En, Review, 71
refs.] Department of Plant Sciences, University of Leeds,
LS2 9JT, UK.

0105 TiNkER, P. B. H.; SANDERs, F. E. Rhizosphere
microorganisms and plant nutrition, Soi! Science (1975) 119
(5) 353-368 [En] Department of Plant Sciences, Leeds
University, UK.

The distribution of microorganisms on and around roots,
and their effects on higher plants, are discusscd. Bacterial
cffects on plant nutrition are uncertain, and direct cflects
scem likely to be small. Mycorrhizal furgi can improve plant
nutrition greatly, usually by increasing phosphate supply, and
the mechanisms are now fairly well understood.

BAKSHI, B.K. Mycorrhiza and its role in
[orestry. Dchra Dun, India; Forest Research In-
stitute and Colleges. 1974. 89p.

A briel introduction (secction I) .is followed by
section II (1-66) on the Ectomycorrhizae covering
morphology and structure, identification, nutri-
tional studies, estimation, surveys, mycorrhizal
introduction, nursery management and mycorrhiza in
site productivity prediction. Section III (69-76)
on Endomycorrhizie includes endomycorrhizal forest
soils and soil fertility in relation to development.

BouLLARD, B. {Mycothalli, Nycorrhizomes and
mycorrhizae.] Annali di Microbiologia ed Enzimologia (1974)
24, 105-123 (Fr, en, it, Review, 35 refs.] Faculté des Sciences
de I'Université de Rouen, France.

0108 GERDEMANN, ). W, Mycorrhizae. The Plant
Root and its Environment. Proceedings held at Virginia
Polytechnic and State University, 1971. E.W. Carson (Editor)
(1974) 205-217 {En) Department of Plant Pathology, lilinois
University, Urbana, Illinois 61801, USA.

A review, with fifty-seven references, of ectomycorrhizae,
endomycorrhizae, and of plants that ure nonmycorrhizal in
wet habitats but may become mycorrhizal in well drained
soil.

0109 Mever, F. Physiology of mycorrhiza, Annus/
Review of Plant Physiology (1974) 25, 567-586 {En] Institute
for Landscape Management and Nature Conservation, 3
Hannover Gcorman Federal Republic.

#0110 cCRuUsH, J. R. (Grzssl, Div., Dep. Sci. and Ind. Res.,

Christchurch, N, Z.) Significance of endomycorrhizas in tussock
grassland in Otago, New Zealand. N Z JBQT $:{4): 645-660.
IHus, 1973[recd, 1974]. [In Engl, with Engl, summ.]--Endomycorrhizas
and Endogons spores are ubiquitous in Otago tussock grassland. Typicat
Endogone enaophytes predomtnate, but Rhizophagus tenuis Is common
in high-altitude grasses, and predominates in transplants brought to
low altitude. Glasshouse and field experiments indicate that only at
higher altituces in Otago tussock grasslands is the P avallable in soil
in the range (< 8 ppm Truog test) where grasses are llkely to be
mycotrophlc, Of the 5 tussock grasses {nvestigated.(Festuca novae-
zelandiae, Poa lacvis, P. colensol, Chionochloa riglda, C. macra),
only C, rigida and P, colensot seem likely to benelit from endomycor-
rhizal infection tn thelf natural solls.

0111 Hacskavro, E; Tompkins, C. M. Warld
literature on mycorrhizae. Coutributions of Reed Herbarium
(1973) No. 22, 142pp. [En} Forest Physiology Laboratory,
Agricultural Rcscarcﬁ Center, West Beltsville, Maryland
20705, USA.

0112 MINISTRY OF AGRICULTURE, QUEBEC {Sum-
mary of results 1971/1972.} Sommaire des résultats
1971/1972. Recherches Agronomiques (1973) No. 17,
157pp.

The crop section of this report contains subsec-
tions on phytopathology (79-83) and virology (95-
99), with notes by various workers on diseases of
strawberry, maize, onion, cucumber, potato, oats,
barley and bean (Phaseofus vulgandis), on inter-
cations between Riizob{um and Endogone and plan:
pathogens, nutrition of Corynebacteri{um sepedo-
nicum, epidemiology and biology of Veati{c(LEium
and the mechanism of seed transmission of plant
viruses,

0113 ° Mosse, B.  Advances in the study of vesicular-
arbuscular mycorrhiza, Annual Review of Phytopatholegy
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*0114

*0115

*

(1573) 11, 171-196 [En] Department of Soil Microbiology,
Roth[amslcd]Experimcnlal Station, Harpenden, UK.

167.11).

A review with 154 references.

TSERLING, G.I.
rhiza in the nutrition of larch seedlings.)

[The importance of mycor-

Znachenie mikorizy y pitanii seyantsev listvennitsy.

Mikologiya i Fitopatologiya (1973) 7(1)
Inst., Kyunel', Kuibyshev Reg., USSR.

BAYLIS, G.T.S. Fungi, phosphorus, and the
evolution of root systems. Search (1972) 3(7):257-
258.

The effect of plant symbiosis with Endogone spp.
(RPP 49, 663; 51, 1126) on the evolution of root
systems includes the elimination of root hairs and
the contraction of branch roots into nodules with
an annualyy renewed cortex and repeated cycles of
infection, as in the Podocarpaccae and Araucaria-
ceae, The trees and shrubs of the moist podocarp
forests of New Zealand appear to be deficient in
root hairs and dependent on Endogone for P. It is
suggested that root hair length is the best indi-
cation of the extent to which spp. may benefit from
Endogone and that water relationships probably de-
termine the balance towards independence or sym-
biosis.

0116 HACSKAYLO, E. Mycorrhiza: The ultimate
in reciprocal parasitism? Bioscience 22(10):577-
1372, )

0117  INDIA, TEA RESEARCH ASSOCIATION Anaual
scientific  report  1971-72, Jorhat, Assam, Tocklai
Experimental Station. (1972) 98 pp. [En, 16 pl.]

Reports are included on the following: Clonal trials;
cffects of single v. frequent application of different N levels;
N, P and K manuring; sulphate of ammonia and calcium
ammonium nitrate comparsd; rssponse to several trace
clements; irrigation/pruning trial; herbicide trials; liming;
spacing X N level trial; single hedge and staggered doubfc
hedge planting systems compared; standard v. fish leafl
plucking; mechanical plucking; yields of mulch grasses with
different cutting intervals and N level; effect of GA and
illumination (daylength) on crop distribution; effect of 2,4-D
or winter dormancy; cation exchange capacity of clonal tea
roots; leal K and Ca contents at different applied K levels;
soil moisture depletion pattern under pruned and skiffed tea
and determination of the crop coefficient; response to
different levels of waier supply; production of and trials with
clonal seed and the selzction of vegetative clones; respiration
studies; effect of GA on pruned and unpruned tea of several
clones; optimum spacing of clones as indicated by the number
and distribution cf plucking points on mature, widely spaced
bushes; effect of mycorrhiza, shade and nutrition on root
growth; control of red borer (Zeuzera coffeae) and scale
insect (Velataspis serrulata); clonal resistance to and contro}
of nematodes (Meloidogyne incognita); control of caterpillars
(Parasa_pastoralis and_Andraca bipunctata) and red spider
mite [Oligonychus coffeae); control of red rust [Cephaleuros
sp.], black rot [Corticium spp.] and thorny stem blight
{Tunstallia aculeata); the effect of climatic conditions on
spore production and discharge pattern; the keeping quality
of made tea; enzyme activity and total O; uptake of green leal
of different clones as an indication of made tea quality; and
the effict of pruning, skiffing and season on tez quality.

0118 KHAN, A.G. Mycorrhizae and their signi-
ficance in plant nutrition. Biologia (Spec.
Suppl.):42-78. 1972, (Good Bibliography).
Ectamycorhizae of Pinaceae and a few angiosperms
and endamycorrhizae of heath, orchids and vesicu-
lar-arbuscular type among plants of West Pakistan

are reviewed under the captions of plants involved,

morphology of mycorrhizae, fungi involved, ecolo-
gical factor influencing mycorrhizal development
and effects on plant growth. A general discussion
of mycorrhiza, together with some important
milestones of past and promises of future, is
given here. The bibliography is as complete up
to 1971 as circumstances would allow.

30-33 Agric.

%0119 MARX, D.H..Mycorrhizae: A type of root
infection beneficial to plant growth. Agrichem.
Age, 15:13-14, 16. 1972,

0120 ROVIRA, A.D.; DAVEY, C.B. Biolopy of the
rhizosphera. In: The plant root and its environ-
ment. Southern Reg. Educ. Bd. Inst., Va. 1972,

#0121  SWITZERLAND, EIDGENOSSISCHE FORSCHUMNGSANST-
ALT FUR ObsT-, WEIN- UND GARTENBAU  [Report for
1970/1971 of the activities of the Federal Research Institute
for Fruit Growing, Viticulture and Horticulture.)
Tatigkeitsbericht 1970/1971. Wiidenswil. Landwirtschaftliches
Jabrbuch der Schweiz (1972) 86 (3/4) 393-4% [De, many pl.)

Work of horticultural interest reported includes studies
on mycorrhizae in a range of plants including cherries, apples
‘and grapevines,

*0122 BEVEGE, D.I.; RICHARDS, B.N. Some aspects
of Endogone-forning mycorrhizas with hoop pine
(Araucaria cunninghamif Ait.). XV TUFRO Congress,
April 1971. (Mimeo).

*+0123 DEMIN, A.P. Mycotrophy of meadow plants
in relation to the use of fertilizers. (Rus). -
Byull, Mosh. O-va., Isp. Prirod. Otd. Biolog.,
76(6):128-134, 1971.

#0124 HACSKAYLO, EDWARD [Ed.]. Mycorrhizae, Symposium,
v+255p. Nlus. U.S. Government Printing Ollice: Washington, D.C.,
US.A. 1971, Pr. §3.00.--This book contalins the 17 invited papers and
the 9 contributed papers presented at the First North American
Conference on Mycorrhizae held April 1-3, 1969, at the University of
Illlnois. The papera cover many diverse aspects of the mycorrhizae
Including taxonomy, morphology, physlology, vartous associations with
other plant and animal organlams and studlies conducted In various geo-
graphlc and ecologle environments, A number of tables, plates and
dlagrams are found throughout, and the book ends with both organism
wid subject Indexes, Selecled papers will be Indexed in BIORESEARCIH
THDEX.--W. H. M, i

* 0125 HACSKAYLO, E. (Editor). Should mycorrhiza

be coasidered in shade tree planting? N.J. Fed.
Shade Tree Comm. Proc. Ann. Mtg., 45:3C-33. 1971.

*0126 Hartey, J. L. 1971.  Associations of

, microbes and roots. In “Aficrobes and Biological
Productivity”, (Hughes, D. E., Rose, A. H., eds),

v 25t Symp. Soc. gen. Microbiol., Cambridge Univ.
_ Press, 309-332.

$', A review, with 73 references, of the rhizosphere
and of mycorrhiza and root nodules. - [16.03

0127  “HARLEY, J.L. 1971. Mycorrhiza. 16pp.,
6 fig., 6 digg., 5 graphs, 3 tables, Oxford
University Press.

A brief account for students, part 12 of the
Oxford Biology Readers edited by HEAD J.J.;
LOVENSTEIN, O.E.

*0128 MACURA, J. Some biological and ecological
aspects of the rhizosphere effect. Folia Microbiol
16:328-336. 1971.

#0129 MARX, D.H. The beneficial relationship
between tree roots and mycorrhizal fungi. Intern.
Shade Tree Conf., Arborist's News 1970, 3647):
8%a-94a. 1971,

*0130 MARX, D.H. Root-inhibiting mycorrhizal
fungi benefit growth to trees. New Mexico State
Univ., Fifth Ann. West. Irrig. Pecan Grow. Assn.
Conf. 1971:14-18, 1971.

0131 POSSINCHAM, J.V., GRCOT OBBINK, J.;
JONES, R.K. 1971. Tropical legumes and vesicular
arbuscular mycorrhiza. J. Aust. Inst. Agric.

Res. 37(2):160-161

VA mycorrhizas were found in Leucaena leucocephala
phaseolus atropurpureus (var. Siratro) Stylosanthes
humilis (var. Townsville Stylo) S. guyanensis
TC.P.T. 40255) and S. subsercea (C.P.T. )

it is suggested that the observed growth of these
legumes in low phosphate soils may be partly due
to their formation of VA mycorrhizal associations.
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#0132 STARK, N.M. Mycorrhizac and nutrient %0143 MARCU, G. 'Sijwcy of research v\ mycor-

cycling in the tropics In:Hacskaylo, E., thizas in Rumanian syliculture. Microbiology
ed. 1971. Mycorrhizae. Proccedings of the First (Bucarest), 1:623-625. 1970. (R.P.P. 50:188).
North Anerican Conference on Mycorrhizae held at * 0144 SCHENCK, N.C. Mycorrhizal fungi. Sunshine

University of Illinois, ;‘\p:‘eil2 19‘3)69. Misc, Publ. State Agric. Res. Rept., 15(6):12-14, I1lus. 1970.
o 3 -
USDA Forest Serv. 1189 (228-229). (Endotrophic mycorrhizae on ronts of soybeans).
013:? . THEOl:JOROU, c. Insroducti?n of mycorrhizal *0145 SCHUEPP, H. Uber das Zusammenleben der
fungi into soil by spore inoculation of seed. Hoheren Pflanzen mit den Mikro-organismen des
Avstral. or., 35:23-26. 1971. bodens unter besonderer Berucksichtipung der
Mykkorhizen. Schweiz. Zeit. Forstwiesen (J. For

#0134 VOIGT, G.K. Mycorrhizae and nutrient Suisse), 121:315-326. 1970. :
mohilization, . . InHacskaylo, E., ed. 1971, . " _
Mycorrhizae., Proceedings of the First North Ameri- Br}:rfus:g;zgt;;?D{V:EL?GS:ES%SAC':!:ENiggsc[l;ﬁ.;g:'
(can Conference on Mycorrhizae held at University for 1967/1968/1969 of the Federal Resesrch Institute for
of Illinois, April 1969. Misc. Publ. USDA Forest Fruit Growing, Viticulture and Horticulture.] Tilig-
-Serv, 1189 (122-131). keitsbericht 1967/1968/1969. Landwirtschaftliches Jofir-
#0135 V0Zz0, J.A, Field inoculations with mycor- ll’gc;" ‘{%ggﬁ';;ﬁl(wm) 84(3/4) 349457 [De, 284 rof,,
rhizal fungx . In Hacskn}:lo, E., ed, 197.1' Among the research projects reported are the
Hycorrhizae. Proceedings of the First North Ameri- following: Apples: Variety trials; growing apples for
can Conference on Mycorrhizae held at University juice production; rootstock and training trials; yields
of Illinois, April 1969. Misc. Publ. USDA Forest and production costs; experitents with Alar and
Serv. 1189 (187-194). Ethrel; the effect of grass-free circles around the l;unk
he growth of young trees and as protection from
0136 UK, ROTHAMSTED EXPERIMENTAL STATION ont : : S " . :
Report for 1970, Part 1. Harpenden (1971) 385 pp. vole damage in winter; nutritional experiments with

trees grown in containers and in the ficld; bitter pit
control; chemical thinning of Golden Dclicious;
broom growth on trees caused by a mycoplasma; viral
russeting and fruit cracking; mildew controt; integrated
pest control; life history studies on the apple leaf roller
and its control by the autocidal method; the use of
chlorinated hydrocarbons against the apple blossom
weevil; dicofol and dimethoate residues; harvesting
time and storage trials, including storage in ‘polythene
bags or sacks; storage diseases; and aroma constj.
tuents of apples and juices. Pears: Growing fruit for
juice production; rootstock and training trials; yields
and production costs; and harvesting time and storare

[En, many ref.]

Bricf signed rescarch reports are included on the
following: Chinese cahbages: Amino acid compocition
of protcin in lcaf extracts. Owions: P response in
rclation to mycorrhizal infection.  Peas: H, production
by root nodules with different Rhizobium strains: and
time of insccticide spraying in relation to aphid infesta-
tion, virus infection and yield. Phascolus beans:
Effects of simazine on yields; photosynthesis of rooted
leaves; growth substances involved in the formation of
adventitious roots; ecffects of defoliation on yields;
response to growth substances; and response to soil
fumigation at several N application rates. Sweer

! A P ! trials, Pome fruits—unspecificd: Studies on fire blight:
g:fp:'r?Gf;l?r?: ' VcTI':)‘/i:llaTt)(:'l;',cglcz:t:is rt?'g:ldn?cnnin\z?&sgl-jm Entomosporium macelatum damage; and fungicides to
b(i()'ramido-S-i)romolhiazo.lc (BADT) control scab, mildew and storage diseases. Cherries:

. Varictydrials of dessert, preserving and liqueur cherrics;
20137 WILDE S. A.  Studies of mycorrhizae in Socialist rootstock and training trials; yields and production

costs; experiments with Alar and Ethrel; distribution
and'sugniﬁcancc of endotrophic mycorrhizac; epij.
demiology of bacterial blight of sweet cherries; inte-

Republics of Europe. In “Mycorrhizae. Proceedings of the
Ist North American Conference on Mycorrhizae, University
of [llinois, 1969. Miscellaneous Publication, US Department

! : - grated and genetic control of the cherry fruit fly;
{',r"i’:ﬁ;ﬁ‘;’%’{"\’viggﬁ:ns"mfi‘;sg:7852°' 1189, 183-186 [En] testing fungicides to control shot hole, bitter rot and
' g ‘ Monilia on flowers and twigs; and dimethoate residues,

0138  BECKING, J.H. Plant - Endophyte symbiosis Apricots: Nutrition of container-grown trees; and pre-
in non-leguminous plants. Plant & Soil, 32:611- storage irradiation treatment of fruits. Plums and
654. 1970 damsons: Yields and production cuils; varicty trials
' of damsons; rootstock and training trials with plums;

0139 BisrkMAN, E. 1970, Forest tree mycorrhiza— experiments with Ethrel on damsons; and studics of
the conditions for its formation and the significance plum pox and its cradication. Walwuts: Rootstock
for trce growth and afforestation. Pl. Soif 32, 589-610. and training trials; and grafting. General: Mist

propagation of stone fruit trecs; production of virus-free

. . - , Swed e DT OF STOT "
. [R. Coll. For., Stockholm, Sweden] material; inactivation of viruses by heat treatment; soil

Different types of mycorrhiza are considered. cultivation and mulching trials; control of Glechoma
The significance of mycorrhizal associations for hederacea in intensive orchards; leaf analysis 1o
trecs, the smm{igance of the associations for the determine the nutrient status of orchards; nucleic acid
fungi, the conditions for the formation of ectotro- "and protein metabolism of the leaves of fruit trees and
phic mycorrhiza in forest trees, practical applica- the eflects of prometryn and Ioxynil on these processes;
tions and effectivity of different species of mycor- the characterization of Pseudomonas spp. pathogenic
thizal fungi are all reviewed and discussed. 101 to fruit trees; a survey of aphids on the leaves of
references, Prunus spp.; insccticide trials; the effects of insecticides

%0140 BOUL , B. General aspects of the on fruit flavour; the occurrence of the dock sawfly

(Ametastegia glabrata) in orchards; biological studies

mycorrhizal symbiosis. Importance of the mycor- on Pandemls heparana; control of the San Jos¢ scale

thizas for agriculture, arboriculture and silvi- insect; determining the sorbitol content of fruit juices:
culture. Microbiologia (Bucarest) 1:609-617, 619- freezing and drying fruits; and work study, machinery
622, 1970 ’ . and equipment in fruit growing,

+0141 HARLEY, J.L. The importance of micro- 0147 WONG, J.Y. Research on mycorrhizae
urganisns to colonizing plants. Trans. Proc. in Taiwan. Senior Research Assistant. Asian
Bot. Soc. Edinburg. 41: 65-70 1970. Vegetable Research and Development Center.

ainan iwan. (N i )
#0142 HARLEY, J.L. Mycorrhiza and nutrient up- ua, T » Taluan.  (Not published

take in forest trees. [n: Luckwill, L.C.; C.V,
catting (Eds.). Physiology of tree crops, pp.163-
179. Academic Press, New York. 1970, -
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Thesis

*0148 BIERMANN, B.J. Inoculation of contain-
er-grown plants with vesicular-arbuscular mycor-
rhizae. FPh.D. Thesis Oregon State University ,
1982, 1uypp,

Studies vere conducted on inoculation of container—
grown plants wiht vesicular- arbuscular (VA) my-
corrhizae.

Intraradical vesicles formed in colonized roots
were found to serve as propagules and signifi-
cantly contribute to the infectivity of these
roots. A procedure was developed for separating
intraradical vesicles from roots; isolated intra-
radical vesicles were able to colonize new host
roots; isolated intraradical vesicles were able
to colonize new host roots. Extraradical vesicles
of Gipaspora marparita were not infective pro-
pagules. Treatment of mycorrhizal roots with
sodium hypochlorite as a surface-sterilant reduced
their infectivity.

Pre~transplant inoculation of geranium with
Glorus fasciculatum resulted in spreas of the
endophyte within the root system and greater and
more uniform growth at flowering. Mycorrhizae
were sufficiently established on most seedlings
at a minimum of 2 weeks after emergence to persist
after trasplanting. Pre-trasplant inoculation
increased geranium growth over that of controls .
trasplanted into heavily inoculated soil, even
when growth did not differ at the time of trans-
planting.

Soilless plant grosth media such as peat, bark,
perlite and vermiculite inhibited formation of

VA mycorrhizae and host growth response campared
to media containig soil. Peats from different
sources varied in effects on mycorrhizal growth
response of geranium, Utilization
of rock phoshate or bonemeal instead of sodium
phosphate as a fertilizer P source did not
improve establishment of mycorrhizae and host
growth response in various media. Addition of
5-10% Turface, bentonite, silt loam soil op
clay subscil to peat or vermiculite resulted in
increased colonization of host rvots and signifi-
cant mycorrhizal growth response, but amendment
with liquid sludge inhibited mycorrhiza formation .
Differential VA mycorrhiza formation and host
growth enhancement in different growth media

vere attributed to differences in equilibrium
solution P concentration after media had been
satured with fertilizer.

Growth response of geranium to inoculation with
G.faseicuiatum incrcased with increasing-inocu-
lation soil hLeat treatment temperatures fram 45°C
to 120°C. Colonization of roots of geraniums
inoculated with G. fasciculatumwas not affected
by soil treatment temparature, but treatment

for 30 min at 55°C or higher eliminated coloni-
zatjon by indigenous .7corrhizal fungi, The
shoot P concentration of inoculated plants
relative to controls increased with increasing
temperature of soil treatment.

*0149 BIEVER, L.J. The role of mycorrhizal
fungi in ecosystem energetics. Fh.D. Thesis
University of Georgia 1982. 170pp.

The vast mijority of vascular plants in all
nonhydric terrestrial ecosystems are mycorrhizal’
While the effect of mycorrhizae on nutrition,
survival and growth of plants (especially
cammercially important crops and trees) has been
extensively investigated, little attention has
been devoted te their role in the ecosystem as a
whole. A review of the extensjve literature
has led me: 1,to conclude that energy flow
through the mycorrhizal network represents a

1}
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#0152

distinct and major food chain and 2,to test
this hypothesis in a field study on experimental
pine plantations.

GEDDEDA, Y.I. Apple mycorrhizae and
their effects on growth and nutrient concentration
in apple scedlings grown in two soils with

varied levels of P. Thesis Ph.D. Oregon State
University, 1983. 81pp.

A study was conducted to characterize the vesicular-arbuscular
(VA) fungi of apples grown in Oregon. Using roots and soil from apole
orchards as inoculae, six different fungal species were found in pot
cultures: Gigaspora margarita Becker and Ha ", Glomus lasciculatum
(Thaxter sensu Gerdemann) Gerd. and Trappe, Glomus mosseae
(Nicol. and Gerd.) Gerd. and Trappe, Gigaspore calospora (Nicol. and
Gerd.) Gerd. and Trappe, Glomus monosporum Gerd. and Trappe
and Sclerocystis rubiformis Gerd. and Trappe. The first three species
grew out of apple root inoculum, suggesting that they are strong
competitors in colonizing apple roots in the field. Gigaspora margarita
has not heretotore been reported in Oregon. -

Theellectiveness of Gigaspora margarita, Glomus fasciculatum
and Glomus mosseae and applied P in promoting growih of apple
seedlings grown in two soils which differ in their available P content
was studied in a greenhouse experiment. Mycorrhizal inoculation
could substitute for P application in low P soil with G. fasciculatum
being the most effective . ; ymoling growth and P uptake, G.
margarila being the fea' “i.ctive, and G. mosseae intermediate.
Also studied were the effe.s of soil-applied P and VA mycorrhizae
on nutrient uptake and grovth of maize grown in Willamelte soil,
Both treatments enhanced plant growth and P uptake. VA
mycorrhizal inoculation significantly increaseo percent leaf Mg
and Mn over the conltrols. Application of P 1o one-half of the root
Systemdid not reduce percent root colonization by VA mycorrhizae
in the other halt, while combining both trealments reduced percent
root colonization. .

FABIG, B. Einfluss von Al und Schwer-
mettalen Fe, Mn, Zn, Pb and Cd auf die Effizienz
der VA-Mykorrhiza bei tropischer und subtropischer
Pflanzen (Influence of Al and the heavy metals Fe,
M, Zn, Pb and d on development and the efficiency
of vesicular-arbuscular mycorrhiza in tropical and
subtropical plants), Ph. D. thesis, Uinv. of
Gottingen, Gottingen, West Germany (1982) 180pp.

KING, E.J." Uttrastructure, phosphatases,
and phosphatase histochemistry of soybean mycor-
rhizae. Thesis, Ph.D. University of Missouri-
Columbia, 1982. 1Bupp.

Ultrastructural investigation of vesicular-arbus.
cular mycorrhizae formed by soybean and Glamus
fasciculatus emphasized arbuscule development
and host cell response. Fungal entry into host
cells involved both wall dissolution and applica-
tion of mechanical force. Subsequent develop-
ment of highly branched arbuscules was rapid .
Host cell responses to arbusaule formation occur—
red in three phases, all of which were character-
ized by progressive invagination of the plasma-
lemma to surround the arbuscular branches, and
by dictyoscme-mediated deposition of an inter—
facial material evidently camposed of cell wall
camponents.  The first phase of host response
also included aggregation of cytoplasm around tha
first arbuscular branches and disappearance of
starch from the plastids. The second phase
included rapid increase in cytoplasmic volume,
nuclear volure, and organelle nurbers. The
third phase included disappearance of lipid bodies
from the cytoplasm, and extension »f the cyto-
plasm to surround all the arbuscular branches.
Polyphosphate granules were infrequently observed
in arbuscules and adjacent intercellular hyphae,
suggesting that hydrolysis of polyphosphate and
transfer of phosphate fram fungus to host may
occur in inter-and intracellular hyphae as well
as in arbuscules. Acid phosphatase activities
were detected in extracts of mycorrhizal and non-
mycorrhizal soybean and onion roots. At least 25
bards of acid phosphatase activity were distin=



guishable after iscelectic focusing of each
estrac.. No evidence of alkaline phosphatase
activity was detected in assays of root extracts,
or after swparation of activities by isoelectric
focusing. No evidence of acid or alkaline phos-
phatase activities unique to mycorrhizal roots
was obtained.

Ultrhistochemistry damonstrated that acid phos-
phatase activity was present in the endoplasmic
reticulum, dictyosanes, and vacuoles of
arbiuscule - containing cells, and in the inter-
facial zone between the invaginated host plasma-
lemma and the arbuscular branches. These loca-
tions are consistent with the view that arbuscule
degeneration results from nost cell response to
arbuscules. Acid phosphatase activity was not
detected in the fungus, ard alkaline phosphatase
activity was not detected in either host or
fungus.

#0153 OJALA, J.C. Soil factors influencing
vesicular-arbuscular mycorrhizal plant growth .
Thesis Ph.D. University of California, Riverside
1982, 105pp. Chairman: Professor Fesley M. Jarrel.

Plant growth responses to vesicular-arbuscular (VA) mycorrhizae
are often highly influenced by soil chemical properties. This
dissertation describes the effect of three soil chemical properties, pH,
salinity and extractable P, on mycorrhizal plant growth.

The objective of the first study was to obtain mycorrhizal infection
in hydroponic sand culture. Tomato plants were inoculated with
Glomus fasciculatus mycorrhizal fungi while growing in sand through
which recycled nutrient solution was automatizally passed several
times daily. Roots of inoculated plants became highly infected with
mycorrhizal fungi, and yield paramelers were significantly increased
with inoculation over control plants.

The direct effects of pH on mycorrhizal sour orange (Citrus
auranlium) growth and nutrient absorption were established in
hydroponic sand culture. Mycorrhizal infection of citrus roots did not
chang2 significantly with pH. The lesser growth of mycorrhizal plants
at low pH was due to either {1} the direct effects of pH on the
mycorrhizal symbiosis or {2) the lesser ability of mycorrhiza to absorb
P with H,PO,- as the dominant form of avaitable P in solution.

The ability of VA mycorrhizal fungi to improve yield, salt tolerance
and mineral nutrition of onion was evaluated in saline soil. Onion
plants infected with Glomus fasciculatus and Glomus monosporus
mycorrhizal fungi had greater total dry weight than nonmycorrhizal
plants in P deficient soil at low (-0.6 bars irrigation water solute
potential (¥,)) end intermediate (-2.0 bars ¥,) salinity. Only Glomus
monosporus improved the salt tolerance of onion.

In a greenhouse experiment, mycorrhizal dependency of Troyer
citrange was correlated with differsnt methods of extracting soil P.
Sodium bicarbonate and dilute acid-fluoride methods of extracting
soil P produced the poorest corretations with MD. Saturation extract,
anion exchange resin and 1:10 soi-water ratio methods of extracting
soil P correlated well with MD, perhaps because the values obtained
reflect the equilibrium P concentration in soil solution {intensity)
rather than the reserve P (capacity) of the soil system.

0154 SCHUBERT, T.S. Effects of foliar
phosphate, elicitor - induced glyceollin and
phloem-ringing on soybean - glomus mosseae mycor-
rhizae Thesis, Ph.D. University of Missouri
Columbia, 1982. 1uupp.

The effects of foliar applications of phosphate,
glyceollin induced by elicitor of Phytophthora
megasperma pv. glycinea, and disruption of
phloem transport on soybean-Glomus mosseae mycor-
rhizae were studied in three separate experiments
Foliar phosphate applications increased root
phosphorus concentrations 35% and caused a 43%
decrease in number of penetrati¢én points, a
19% decrease in percent infection, and a 31%
increase in total root length. Light and
electron microscopic examination of infected
roots revealed more older stages of arbuscule
development present in treated plants. This
observation was interpreted as the result of
both earlier and more rapid degeneration of ar-
buscules in roots with increased phosphate
concentrations. At the ultrasturctural level,
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phosphate treatment ‘affected only the arpuscule
m:.r'phology at the older developmental/ deteriora-
tion stagns.

Fhytophtora megasperma f. sp. glycinea elicitor
was used to elicit glyceoliin to test eftscts

of this phytoalexin on mycorrhizae.

Glyceollin elicited at the time of infection
had no detectable effect on the number of
penetration points by the mycorrhizal fungus.
Glyceollin elicited on established mycorrhizae
caused only misor modifications in the host
cytoplasm of cortical cells containing arbuscules.
The endophyte showed no ultrasturctural effects
of the glyceollin elicitation.

A disruption of phloem trasport in established
mycorrhizae was accomplished by ringing the

stem phloem with a jet of steam. Treated plants
showed an increase in the number of vesicles,
the incidence of interior and exterior ("runner)
hyphae and in percent infuction, though the
total lenght of infected root in treated and
control plants was essentially the same. Ultras-
tructural effects of treatment were very similar
to the effects of phosphate treatment.

In none of the experiments described was there
any evidence of an extreme unbalance taking
place in the mutualistic association as a result
of treatment. The association proved remarkably
stable when the exchange process between the two
symboints were supplemented (phosphate treatment)
or interrupted (phloem-ringing treatment) and
when thn mycorrhizae were exposed to glyceullin
at or after the time of infection. The simila-
rity in ultrasturctural response to phosphate and
phloem ringing indicates a possible universal
response mechaniem of V-A mycorrhizal fungi to
disruptions of the mutualistic symbiosis.

#0155 BLWME, E. Wechselwirkung zwischen VA-
Mykorrhiza und Rhizobien bei tropischen Leguninosen
(Interaction between VA- mycorrhiza and Rhizobiim
in tropical legumes). Ph.D. thesis, Univ. of
Gottingen, Gottingen, West Germany (1981)131pp.

0156 DIEDERIQHS, C. Einfluss des Lichtes auf
die Wirksamkeit der vesikular-arbuskularen (VA)-
Mykorrhiza bei tropischen und Subtropischen
Pflanzen (Influence of light on the efficacy of
vesicular-arbuscular (VA) mycorrhiza in tropical
and subtropical plants). Ph.D. thesis, Uinv. of
Gottingen, Gottingen, West Germany (1981)}179pp.

0157 EL-DEEPAH, H.R.A. Effizienz der vesiku-
lar-arbuskularen Mykorrhiza bei sieben Kultur-
pflanzenarten in Abhangigkeit von NaCl im Boden
(Efficiency of vesicular-arbuscular mycorrhiza in
seven crop species, modified by NaCl in the soil)
Ph.D. thesis, Univ. of Gottingen, Gottingen,West
Germany (1981) 87pp.

+0158 HAMZA, E. A. Wirkung von vesikular-arbus-
kularer Mycorrhiza auf Baumwolle in Abhangigkeit
von NaCl im Boden (Effect of vesicular-arbuscular
mycorrhiza on cotton under *the influence of NaCl
in the soil). Ph.D. thesis, Univ. of Gottingen,
Gottingen, West Germany (1981) 95pp.

#0169 KROME, W. Wirkung von vesikular-arbus-
kularen (VA-) Mykorrhiza und phosphatlosenden
Bakterien auf Wachstum und Phosphataufnahme versch-
iedener tropischer und subtropischer Pflanzen
(Efficiency of vesicular-arbusculer mycorrhiza and
phosphate solubilizing bacteria on growth and
phosphate uptake of different tropical and sub-
tropical plants). Ph.D. thesis, Univ. of Gottingen
Gottingen, West Germany (1981)66pp.

0160 SAIF, S.R. The influence of soil oxygen,
carbon dioxide and soil temperature on the efficie-
ncy and development of vesicular-arbuscular myco-

®



*

*

#0165

rrhizae, Ph.D. thesis, Univ. of Gottingen,
Gottingen, West Germany (1981)147pp.

The results of this study showed that
the growth of threc host plants and the develop~
ment of three VA mycorrhizal fungi was strongly
influenced by soil oxygen, carbon dioxide and
soil temperature. In general mycorrhizal plants
were more sensitive to soil conditions .than the
non-mycorrhizal plants; however, optimum
conditions were similar to both. The plant
species differed considerably in their response °
to soil conditions, The cfficiency of three VA
mycorrhizal fungi depended on the host and soil
conditions. Rise in soil temperature increased
the effect of soil oxygen and optimum growth and
mineral uptake was observed at 30°C and at 16%
soil oxygen.

Generally P uptake was increased more by mycor—
rhizae than the shoot growth. Mycorrhizae
increased the Mg uptake of Guizotia plants

more than that of P. The uptake of other :
elements generally corresponded with the shoot
growth. -

The concentration of mineral elements was control
led by host-fungus physiology and soil conditions
The concentration P and Mg was always higher in
mycorrhizal plants.

Concentrations of carbon dioxide up to 1%
stimulated the growth and mineral uptake, but
higher carbon dioxide levels decreased them.

The development of three VA mycorrhizal endophy-
tes was dependent on plant and soil conditions.
Optimm infection rates and vesicle numbers were
observed at 16% soil oxygen and at 30°C soil
temperature. The arbuscule development was
favoured by 8% soil oxygen and 252°C soil
temperature. The infection rates were little
affected by soil carbon dioxide. The increase
in growth of plants was not always correlated
with the infection rates. The infection rate of
Glomus macrocarpus was, however, always posi-
tively correlated with shcot growth.

0161 SIMANUNGKALIT, R.D.M. Wirkung der vesi-
kular-arbuskularen Mykorrhiza auf Nigersaat (Guiz-
otia abyssinica)und Reis (g;;r\gza sativa) bei versc-
hicdendenen Wassweregimen, Ph.D. thesis, Univ. of
Gottingen, Gottingen, West Germany (1981)86pp.

0162 ALLEN, M.F. 1980. Physiological altera-
tions associated with vesicular-arbuscular mycor~
rhizal infection in Baulelona gracilis. ¥h.D.
Thesis, Univ. of Wyoming, Laramie, WY, USA.

0163 KARAGIANNIDIS, N. Untersuchungen uber
dicEffizienz der vesikular-arbuskularen (VA-)Myko:
rrhiza verschiedener Herkunft bei unterschiedli-
schen tropischen und subtropischen Pflanzen,
Phosphatformen, Boden-pi-Werten und Bodentempera-
turen (Effect of soil typeg, soil pH, phosphate
fertilizer and soil temperature on the efficiency
of vesicular-arbuscular wycorrhiza in tropical
and subtropical plants). Ph.D, thesis, Univ. of
Gottingen, Gottingen, West Germany (1980) 1uvopp.

0164 KHANAQA, A. Einfluss der vesikular-
arbuskularen (VA-) Mykorrhiza verschiedener Herlamft
auf Wachstum und phosphataufnahme von vier Tabaksor-
ten unter Beriicksichtigung von Boden-pH-Wert,
Phosphatdungungsform und Bodentemperature (Influence

of several strains of vesicular-arbuscular mycorrhiza Wales,

on growth and P uptake of four tobac- . cultivars
with regard to soil pH, form of P fertilizer and soil
temperature). Ph.D. thesis, Uinv. of Gottingen,
Gottingen, West Germany (1980) ?1pp.

SIEVERDING, E. Einfluss der Bodenfeuchte
auf Entwicklung und Effektivitat der vesikular-
arbuskularen Mykorrhiza(Influence of soil moisture
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-on development and efficacy of vesicular-arbuscular
mycorrhiza). Ph.D. thesis, Univ. of Gottingen,
Gottingen, West germany(1980) 18upp.

#0166 HEPPER, C,M. Nutritional and bioche-
mical studies of fungi involved in vesicular-
arbuscular mycorrhiza. Ph.D, Thesis. Univ. of
London, London, England, 1979,

#0167 GRAW, D, Der Einfluss der vesikular-
arbuskularen Mykorrhiza auf das Wachstum tropi-
scher und subtropischer Pflanzen unter Beruck-
sichtigung von Wirtsspezifitat und pH-Wert des

Bodens (The influence of vesicular-arbuscular
mycorrhiza on the growth of tropical and sub-
tropical plants with regrd to host specificity
and soil pH). Ph.D. thesis, Univ. of Gottingen,
Gottingen, West Germany (1978) 178pp.

+ 0168 LAMBERT, D.H.!Mycorrhizae establishment
for strip mine vegetation . M.Sc. Thesis. Pen-
nsylvania State Univ., State College. 1978,

#0169 METCALF, S.M. 1978. The influence of ve-
sicular-arbuscular mycorrhiza on uptake of zinc
and phosphorus by cotton. Ph.D. Thesis, Univ. of
California, Berkely, California.

«0170 DEHNE,H. W. Untersuchungen uber den
Einfluss der endotrophen Mykorrhiza auf die
Fusarium-Welke der Tomate und Gurke. Ph.D. thesis,
Friederich-Wilhelm Univ. Bonn, West Germany (1977).

#0171 MBAGA, M.T. 1977, Mycorrhizal infections in
rice. M.Sc. Thesis, Univ. Dar-Es-Salaam, Tanzania.

#0172 HMEHRAVARAN,H. 1977. Mycorrhizal dependency
of s8ix citrus cultivars. Ph.D. Thesis, Univ. of
Illinois, Urbana-Champaign, Illinois.

#0173 NYABYENDA, P. Einfluss der Bodentempra-
tur und organischer Stoff im Boden auf die Wirkung
der vesikular-arbuskularen Mykorrhiza (Influence of,

sail temperature and organic matcrial in the soil
on the effiracy of vesicular-arbuscular mycorrhiza)
Ph.D, thesis, Univ. of Gottingen, Gottingen, West
Germany (1977).126pp.

#0174 MIFHAIL, N.B. Der Einfluss symbiontischer
Mikroorganismen auf Wachstum und Nahrstoffaufnahme
von Eupatorium odoratum L. bei Angebot verschicdcner
Phosphatformen { The effect of symbiotic micro-
organisms on growth and nutrient uptake of Eupato-
rium odoratum L. supplied with different forms of
.phosphate). Ph.D. thesis, Univ. of Gottingen,
Gottingen, West Germany (1976).79pp.

#0175 COOPER, K.M. 1973, Mycorrhizal associa-
tions of New Zealand ferns. Ph.D. Thesis, Univ.
of Otago, Otago, New Zealand.

%0176 KRUCKZIMANN, H.W. Dic vesikular-arbus-
kulare Mykorrhiza und ihre Becinflussung in land-
wirtschaftlichen Kulturen. Ph.D. thesis, Tech. Univ.
Braunschweig, Braumschweig, West Germany (1973)5%pp.

#0177 REDHEAD, J.F. Aspects of the biology
of mycorrhizal associations occurring in tree
species in Nigeria. Ph.D. Thesis, Univ. of
Ibadan, Ibadan, Nigeria. 1973.

#0178 BEVEGE, D.I. 1971, Vesicular-arbuscular
mycorrhizas of Araucaria. Aspects of their ecology
and physiology and role in nitrogen fixation. Ph.D.
Thesis, Univ. of New England, Armidale, New South

Australia,

#0179 TRINICK, M.J. Rhizob{um interactions with
soil microorganisms. Ph.D, Thesis, Univ. W. Aus-
- tralia, Perth. 1970,
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0 1 80 BERCH SHANNON M.* and BRYCE KENDRICK. (Departement

logie, Foresterie—Geodesie, Universite Laval, Quebec, P.Q.,
Canada GIK P4, } MYCOLOGIA 74(5): 769-776. 1982, Veslewlar-arbuscular
mycorrhizae of southern Ontarlo, Canada, ferns and fern—silies.—Thirty-nine
species anit -arieties of common Pteridophytes of southern Ontario were
surveyed for the presence of VAM [vesicular-arbuscular mycorrhizae). The
sporophytes of the 3 Equisetum spp. and the 2 Lycopodium spp. exsmined
were usually non-VA mycorrhizal. The 2 spp. of Botrychium were extensively
VA mycorrhizal, while the Filicales were in general moderately cr'onized,
though plants from isolated rock outcroppings and crevices were often non~VA,
mycorrhizal, These observations are discussed in light of Baylis' theory of root
morphology and mycotrophism. Various root-inhabiting fungi which could be
confused with YAM are illustrated.

0181 Bross, H. E. Formation of mycorrhizae in
Plantago ovata, Mycologia (1982) 74 (3) 505-508 [En, 5 ref.,
12 fig., 2 tab.] Univ. Arizona, Tucson, USA.

Glomus fasciculatus, G. macrocarpus var. macrocarpus
and G. mosseae oll formed vesicular-arbuscular mycorrhizae
with P. ovata in glasshouse inoculations. They enhanced
growth rate, seed yields and maturity when iroculated at the
seedling stage. Glomus mosseae induced the greatest sced

yield.

#0182. CHAUBAL, R.. G. D. SHARMA and R. R. MISHRA. (Dep. of
Dotany, North-Eastern Hill Univ., Shillong 793 014, India.) PROC INDIAN
ACAD SCI PLANT SCI 91(1): 69-77. 1982. Vesicular arbusculsr mycorrhiza
in subtropical squatic and msrshy plant communities.—Occurrence of vesicular
arbuscular mycorrhiza in § subtropical ponds, ie., eutrophic (Pl, P2 and P3),
running watcr (P4), oligotrophic lake (PS) and marshy plant community (M)
was studied. The plants growing in P1, PS5 and M habitats exhibited the
vesicular arbuscular mycorrhizal association, whereas the fungal association
was lacking in plants of P2, P} and P4 ponds. The endogonaceous spore
population was estimated from water and sediments of the different ponds and
it was found that endophytes in sediments arc less in terrestrial habitats and
completely absent from water samples. The bioass.y studies revealed that
plants without mycorrhizal association grew poorly, and all the endophytes
isolated could establish vesicular arbuscular mycorrhizal associatisns in pot
cubtures.

#0183 Coerzeg, J. C. A 1note on Endogone and
Acaulospora In South Africa. South African Journal of
Botany (1982) 1 (1/2) 38-39 [En, af, 14 rcf., 1 fig.] Pl Prot.
Res. Inst., Pretoria, South Africa.

The correct name for a fungus prcv:ously assigned to E.
[RPP 51, 3136] appears to be A. lacvis. Similar spores of this
sp. were found in maize rhizosphere soil from eastern Orange
Free State. Endogone spp. have not yet been recorded from
South Africa.

0184 DANIELS, B.A. BLOOM, J. Incidence

and species of vesicular-arbuscular mycorrhizal
(VAM) fungi associated with winter wheat as cor
pared with undisturbed tall grass prairie gras
ses. Phytopathology 72(7):951. 1982. Abst.

The ¥Yonza prairie and several geographically distinct wheat
ficlds were sampled monthly throughout a growing season, Two
previously undescribed sporocarpic VAM species were observed in

prairie samples, Moderate infection occurred in regularly
burned or unburned prairie plots throughout the year,

ed. More VYAM species sporulated in spring and fall than during
other scasons. In contrast, little or no root infection was
evident in wheat before flowering in May and June. More VAM

species sporulated in spring but spore numbers were consistently

lower in these fields than in the native prairie, VAM fungi
probably function in nutrient cycling in undisturbed perennial
tall grass prairie but the low spore numbers and late growing
season infection in wheat make the benefit of VAM infection
in wheat less likely.

#0185 Davis, R. M. Mycorrhizal fungi associated with
citrus in south Texas. Journal of the Rio Grande Valley
Horticultural Society (1982) 35, 127-129 (En, 9 ref] Texas
A& University Citrus Center, Weslaco, TX 78596, USA.

Mycorrhizal fungi were associated with citrus in all of
the 20 orchards of sweet orange or grapefruit trees on sour
orange rootstocks sampled in the lower Rio Grande Valley.
Eight species forming vesicular-arbuscular mycorrhizae were
identified. Glomus microcarpus, G. etunicatus, and G.
fasciculatus were the most common. The occurrence of these
mycorrhizal fungus spp. is compared with the occurrence of
these and other spp. in Californian and Florida citrus

orchards.
0186 Gay, P. E; Gruss, P. J; HubpsoN, H. J.
Seasonal changes in the concentrations of nltrogen,

phosphorus and potassium, and in the density of mycorrhizs,

Infection
Tevels fluctuated monthly, but no seasonal variation was observ-

"

#0189 JANOS, D. P.,; TRAPPE, J. M.

#0192 MANJUNATH,

in blennial and matrix-forming perennial species of closed
chalkland turf, Journal! of Ecology (1982) 70 (2) 571-593 [En,
31 ref,, 8 fig.,, 4 tab.] Botany Schoo!, Univ. Cambridge, UK.

Studies on 4 turf-compatible biennial spp., 3 matrix-
forming perennial spp., and 6 turf-incompatible annual and
biennial spp. of chalk grassland plants are described.
Mycorrhizal density showed marked seasonal variation, being
highest in the autumn of the first year and the summer of the
second. In a field test scedlings of annual, biennial and
perennial  spp. became mycorrhizal within ¢. 2 wk of
germination. The results are discussed in relation to the
ability of the turf-compatible biennizcl plants to survive in
chalk grassland.

0187 GLINN, M.G. VA mycorrhizal infectio
in brassica, a non-host. Phytopathology 72(7):
951. 1992 . Abst.

This work exam.nes the hypothesis that a gencral lack of func-
tional VA mycorrhizaz in the cruciferac and related fanmilies is
due to presence of glucosinolates (gs) and their hydolysis pro-
ducta, i{sothfocyanates, in and around roots. Hyphal growth of
Glomus mosscae near roots of Brassica napus and B. campestria
cultivars with low levels of gs was observed with light and
electron microscopy before and after penetration, compared to
growth elicited by cultivars with high levels of ga, and also
to growth eljcited by compatible hosts Nicotfana tabacum snd
Allfum cepa, All brassica roots elicited fever and shorter
pre-penetration branches than did hosts, resulting in fewver
attempts to penetrate., Hyphae penetrating brassica fall to
pruduce coils or arbuscles, but grow within the cortex parall:
to the roul axis, and often form vegsiclea. The vesicles may
serve a protective function, since they resimble vesicles
produced externally under adverse conditionsh:’

0188 HOGBERG, P.  Mycorrhizal association in some
woodland and forest trees and shrubs in Tanzania, New
Phytologist (1982) 92 (3) 407-415 [En, 42 ref., 2 fig., 2 tab.]
Swedish Univ. Agric. Sci., Umed, Sweden.

Of 47 indigenous trees anu shrubs studied, 40 were
endomycorrhizal, was endectomycorrhizal and 6
ectomycorrhizal. The results demonstrated_dominance. of
endomycorrhizal tree spp., typical of the trdpics, this being
further reinforced by taxonamic considerations. However, in
the Miombo (Brachystcgia-Julbernardia) woodlands (a major
ecosystem in E. and S. Cent. Africa) ectomycorrhizal trees
predominate in vol. In 3 other ccosystems studicd,
ectomycorrhizal spp. were absent or almost absent.

Two new Acaulospora
specles from tropical America. Mycotaxon (1982) 15, 515-522
[En, 11 ref., 2 fig.] Univ. Miami, Coral Gables, Fla.,, USA.

A. foveata 1s described from Mexico, Panama and Costa
Rica and A. tuberculata from Costa Rica and Panama. The
former was in mycorrhizal association with cacao, banana,
sugarcane and many rain fomt tree spp.; the latter with
many tropical tree spp. .

0190 KUCEY, R.M.N.; PAUL, E.A. Bicmass
of mycorrhizal fungi associated with bean rocts
Soil Biol. Biochem. Vol.14: 413-414. 1982.

0191 LAWLEY,R. A E. I. NEWMAN and R. CAMPBELL. (Public
Analyst's Lab., 220 Elgar Rd., Reading RG2 0DG, UXK.) SOIL BIOL
BIOCHEM 14(3): 237-240. 1982, Abundance of endomycorrbizas 2nd
root-surfsce microorganisms oo 3 grasses grown separately snd in mixtures.—
Three grasses of acid, infertile soils, Agrostis renuis, Deschampsia flexuoia
and Festuca ovina were grown in pots separately and in 2-spp. mixtures. Alfter
8 mo. the abundance of internal myonrrhizal infection and of bacteria and
fungi on the roui surfsces was determined by microscopic examination of
stained root segments. Abundance of bacteria, fungi and mycorrhizas all
differed between host species. Abundance of bacteria was not affected hy
which other grass specics (partner) was present, but fungal sbundance was
consistently lowest when the partner species was Agrostis and highest when it
was Ferfuca. As a reault, in 2 syp. mixtures fungal abundance was always
intermediate bLetween the 2 corresponding monoculture values. Mycorrhizal
infection was also inlluenced by the partner species, but in a less regular
mannet.

A.; BAGYARAJ, D. J. Vesicular
arbuscular mycorrhizas In three plantation crops and
cultivars of field bean, Current Science (1982) S1 (14) 707-
708 [En, 10 ref., 3 fig,, 2 tab.] Univ. Agric. Sci., Bangalore,
India.

The mycorrhizas are newly reported in Elettaria
cardamomum, Piper betle and black pepper. The numbers of
.endomycorrhizal spores in root zone soil as influenced by
cultivars of Lablab purpureus are tabulated.



0192 M=GRAW, A.C.; HENDRIX, J.W. Spore
populations and species composition of vesicule
arbuscular mycorrhizal fungi in relation to soi
fumigation and crop speries. Phytopathology
72(7): 951, 1982.

Crop rotatfuns involving four treatrments of pepper (cv Yolo
Wonder) or tomato (cv Jet Star) grown in fumigated (methyl ‘bro-
mide + chloropicrin [67/312)) and nonfunigated rofl, sudex, or
fallow weyce established in .lune 1981, Pepper and tomato trans-
plants were planted 1n rovs of fumigated and nonfumigated sol].
Sudex was planted i» pluts of nonfumigated soil. Pepper, but
not tomato, vields verv inproved slightly in fumigated compared
with nonfunigated soll. More than ten species of mvcorrhizal
fungl represent{ng four penera (Acaulospara, Gigaspara, Glomus,
Sclerocystis) could be {dentiffed from cach treatment in June
and October. CGlomus macrocarpus comprised approximately S0Z of
the total population of mvcorrhizal fungal spores. Crop treat-
ment, particularly sudex, was mare important than soil fuml-
gatlon {r manipulating the population level but not the specles
composition of the mycorrhizal fungl. Cercain minority specles
were detected only with select soil and crop treatments.

0194 MORTON, J.B.; WRIGHT, S.E. Recovery

of Rhizobium and vesicular-arbuscular mycor-

rhizal fungi from red clover in acid mine soils
‘Phytopathology 72(6):709. 1982, Abst.

Red clover may be a useful forage legume for initial re-vegeta-
tion of strip mine sites if inoculated with Rhizoblum and YA
aycorrhizal fungi adapted to acid soil environments. Abandoned
or partially reclaimed strip mine sftes near Elkins, W.V, vere
sporadically colonized by red clover, the roots of which were
nodulated and strongly mycorrhizal (as high as 91% infection).
Rhizosphere sofla froa these plants with pH levels betveen 3,5-
4.5 and extractable P levels becween 2-42 ppm were aixed 1:1 vith
sand, potted, and re-secded with Kenstar red clover. Initial
seedling mortality ranged from 50-83X. After three months, sur-
viving plants vere effectively nodulated and mycorrhizal, Wide
variations in incidence and intensity of mycorchizal infection
vere observed among soila, which may be attributed efther to
endophyte efficiency or to inoculum denstity. Purther characteri-
zation, of interactions between symbionts, soil chemtcai proper-
ties, and red clover genotypes are in progress.

0195 RABATIN, S. C; RHODES, L. H. Acaulospora
bireticulata inside oribatid mites. Mycologia (1982) 74 (5)
859-861 [En, 14 ref, 1 fig.] Ohio State Univ.,, Columbus,
USA. ' .

Azygospores of the mycorrhizal fungus were found
inside the exoskeletons. The possible significance of the
observations in the long-range dissemination of the azygous
Endogonaceae is considered.

#0196 RILEY, ROBERT K.* and P. DOUGLAS CURTIS. (Biol. Dep.,
Frosiburg State Coll., Frostburg, Md. 21532.) The 57th Annual Session of the
West Virginia Academy of Science, Elkins, W. Va., USA, April 3, 1982
PROC W VA ACAD SCI 54(1): 1. 1982, Preliminary results of the
occurtence of endomycorrhizae on surface mine top soll piles./ABSTRACT,
GRASS, REVEGETATION, RECLAMATION, EROSION CONTROL

#0197 RoOTHWELL, F. M,; VOGEL, W. G. Mycorrkizae of
planted and volunteer vegetation on surface-mined sites.
General  Technical Report, USDA  Forest Service,
Northeastern Forest Experiment Station (1982) No. NE-66,
12pp. [En, 15 ref)) Northeastern Forest Exp. Sta., Broomall,
Pennsylvania, USA.

Plants (with roots) were collected along randomly
established transects from surface mined sites revegetated by
succession, artificially planted and from adjacent unmined
areas. Data are given for endomycorrhizal ‘infection for a
wide range of plants including many grass and weed spp.

0198 SCHENCK, N. C.; SMITH, G. S. Additional and
unreported species of mycorrhizal fungl (Endogonaceae) from
Florida, Mycologia (1982) 74 (1) 77-92 [En, 21 ref,, 3 fig.]
Univ. Florida, Gainesville, USA.

The occurrence of 5 spp. of Endogonaccae previously
unreported from Fla. is noted and 7 new spp. are described.

0199  STAHL,P.D.: CRISTENSEN,HM. Myccrrizal
fungi associated wiht Bouteloua and i@gm%\

in Wyoming sagebrush-grassland.  Mycologia, 7h(6)
1982, pp.877-885.

The spore populations of vesicular-arbuscular

(VA) mycorrhizal fungi at four sagebrushgrassland
sites in Wyaning were examined, characterized, and
quantified. The sampled soils contained 232-696
spores per 100 g dry soil and three to six species
of VA mycorrhizal fungi (Glomus fasciculatus, G.
macrocarpus, G. microcarpus, G. mosseae. Entro-
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#+ 0200a
. ciated with native and improved varieties of

srown is suggested.
#0206 WALKER, C.

spora infrequens, and an unidentified form.)
1ty composition and relative prominence
(frequency, density) of the six species were
related both to geographic location of the site
and abiotic factors and to identity of the plant
symbiont. Envirommental influence on spore pop-
ulations in discussed.

0200 TABER, R.A. Gigaspora spores and
associated h sites in weed seeds in soil.
Mycologia, 74(6) 1982. pp.1026-1031.

TABER, R.A. Mycorrhizal fungi asso

pecans i Texas. Phvtopathology 71(7):951.

1982. Abst.

Six genera of ectomycorrhizal fungi were associated with (up.:
tllincensio in managed orchards, urban plantings, and native ha-
bitats in 8 counties in Texas. First documentation of the nat-
ural occurrence of Pisolithuws tinctortw on pecan was recorded
from managed orchards fn 3 counttes. Spotocarps were produced
in orchards treated with pesticides - karmex, Princep, Surflan,
Benlate, Du-Ter, Zolone, Sevin, and Roundup. They were abundant
under canopy drip-lines, in sofl depressions, and on roots se-
vered by cultivators. datracus hygrometricus was found in’or-
chards in 2 counties. Scleroderma, including S, ecepa, fruited
sometimes on roots which also had Piscli{thun associations.
Tuber was found in urban plantings. Gurodom, Tulcpilus, and
fussula fruited only on native trees. VAM fungi included spe-
cies of Glomws, Gigaspora, and Sclerocystia.

0201 TABER, R. A.  Occurrence of Glomus spores in
weed seeds in soll. Mycologia (1982) 74 (3) 515-520 [En, 12
ref., 13 fig.) Texas Agric. Exp. Sta. College Station, USA.

Spores of Glomus fasciculatus were found in seeds of
Portulaca oleracea within soil-contaminated capsules. Seeds of
4 other weed spp. harboured spores of vesicular-arbuscular
mycorrhizal fungi.

0202 TABER, R.A.; STRONG, M.E. Vesicular
arbuscular mycorrhiza in roots and xylem of ,

Tradescantia. Mycologia 74:152-155. 1982.
0203 TabBer, R. A; TRaPPE, J. M. Veslcular-

arbuscular mycorrhiza in rhizomes, scale-like leaves, roots, -
and xylem of ginger, Mycologia (1982) 74 ('} 156-161 [En, 6
ref,, 4 fig.] Texas Agric. Exp. Sta, Texas A & M Univ..
College Station, USA.

Ginger obtained in Texas, and which originated from Fiji
and Hawaii, contained hyphae, vesicles and spores of the
Glomus type. This is the 1st record of a VA mycorrhiza in
ginger and of the invasion of the vascular system of any

lant, occurrence in rhizomatous tissue and in, scale-like
caves. "

0204 Trarre, J. M.  Synoptic keys to the genera and
species of zygomycetous mycorrhizal fungl. Phytopathology
(1982) 72 (8) 1102-1108 (En, 31 ref,, 5 fig.] USDA, For. Sci.
Lab., Corvallis, Ore., USA. - :

Keys are presented to the genera of the Endogonaceae
and morphologically similar taxa, and to the spp. of
Acaulospora, Gigaspora, Glomus and Sclerocystis.

0205 VENKATARAMANAN, M. N, SINGH, H. D.
BaRUAH, J. N Note of the occurrence of endotrophic
mycorrhlza in water-hyacinth and its slgnificance in
agrleulture, Indian Journal of Agricultural Sciences (1982) 52
;l)d.39-40 [En, 9 ref., 1 fig.] Reg. Res. Lab,, Jorhat, Assam,
ndia.

. Endobionts observed in the roots of Eichhornia crassipes
were also shown to infect maize roots. The use of roots of the
former to seed soils where maize and other crops are to be

Species in the Endogonacese: a new
specles (Glomus occultum) and a new combination (Glomus
geosporum). Mycotaxon (1982) 15, 49-61 [En, 20-ref,, 4 fig)
Iowa State Univ., Ames, USA.; « , .

The new sp., common in several parts of the world, is
degeribed. It forms vesicular-arbuscular mycorrhizae with a
varicty of plants. The taxon G. macrocarpum var. geosporum
is raised to full sp, status, - o .

0207 ZAK, J.C.; DANILLSON, R.M.; PARKINSON,
D. Mycorrhizal fungal spore mumbers and species
occurrence in two amended mine spoils in

Alberta, Canada. Mycolngiz (1982) 74(5):785-792.


http:metrcri.us

Amendation of an oil sands tailings and a subal-
pine ccal mine spoil, with either fertilizer,
peat, or liquid sewage sludge, had significant
effects on the occurrence of mycorrhizal fungi
and spore numbers three years after the initial
application. Glums aggregatum and G. mosseac
were the most cammon VA fungi associated with
Avropyron trachycaulum on the two mine spoils.
Chlamydospores of the E-strain ectomycorrhizal
fungus were associated with Picea glauca on the
subalpine spoil. In the oil sands spoil. VA fun.
gal spores were only detected in the control

and peat--amended plots. While there was no
effect of amendation of the subalpine spoil

on G. mosscac spore densities, spore numbers of
8. apgrepatum were highest in the peat- and * .-
lowest in the sewage-amended plots. Chlamydo—-
spore production by the E-strain fungus was
highest in the control and fertilizer-amended
plots with few spores collected from the
sewage-amended spoil and none detected in the
peat. A significantly greater percentage of -

" Spores of G. mosseae from the sewage-amended
subalpine spoil occurred at the lower end of
the size range for the species. By suppres-
sing mycorrhizal spore production and by
affecting spore size, sewage sludge application
may have adverse effects on reclamation
programs,

*0208 ABBOTT, L.K.; ROBSON, A.D. 1981. Charac-
tersitic features of vesicular arbuscular mycor-
rhizas and their use in ecological studies. Proc.
Int. Bot. Congr. 13(0):296.

0209 CuiLvers, M. T,; DarT, M. R, J* Mycorrhizas
of the Liliiflorac, IL. Mycorrhlza formation and incidence of
root hairs in field grown Narcissus L., Tulipa L. and Crocus
L. caltlvars. New Phytologist (1981) 89 (2) 247-26] [En, 41
ref,, 2 pl.] Dundee University, Dundee DD] 4HN, UK, -
Vesicular-arbuscular mycorrhizal (VAM) infections were
examined in 30 cvs of Narcissus, Tulipa and Crocus over 2
years. There was considerable diversity in the morphology of
the VAM infections amongst, and variation of levels within,
different genera. The possible causes of these variations, such
es high levels of soluble phosphorus and host repression of
the VAM endophytes, are discussed. Seven endophytes were
identified from spore morphology. No apparent relationship
existed between level of VAM and spore numbers in the field.
Tulipa and Crocus roots were devoid of root-hairs. Analysis
of the incidence of root hairs in MNarcissus suggested that
mycorrhizal roots were less likely to bear root hairs.

0210 DAINESE, M.B.; CARDOSO. F.J.B.N. [Some
observations on endomycorrhizal fungi associated
with sugar-cane in Piracicaba, Sdo Paulol.
Algunas observacoes sobre fungos endamicorrizic
em associacao cam can-acucar em Piracicaba, SP.
Solo (Brazil) 73(1):24-27. 1981. B refs.,
Summaries (Eng. Port)

This paper presents a survey of vesicular-abuscular
mycorrhizal infection in the roots of several
sugar-cane varieties and the occurrence of spores in
the rhizosphere, under field conditions in Piracicaba,
S3o Paulo. In general there was little or no root
infection, although var. IAC 51/205 and NA 56-79
presented infection rates of 22.1 and 16.6%,
respectively. Few spores were present in the
rhizosphere soil, most belonging to the genus
Glomus although Gigaspora spores were also found.

0211 Dwivepl, R. S; PATHAK, S. P.  Occurrence of
vesicular mycorrhizal infectlon in an ornamental plant.
Indian Phytopathology (1981) 34 (4) 524.525 [En, 4 ref.)
Banaras Hindu Univ., Varanasi, India.

An Endogone sp. is newly reported forming a VA
, mycorrhizal association with Impatiens balsamina.

0212  FoRSTER, S. M.; Ntcotson, T, H. Aggregation
of sand from s marltime embryo sand dune by
mlcroorganlsms and  higher plants. Soif Biclogy &

Biochemistry (1981) 13 (3) 199-203 [En, 10 ref.] Department
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_ of Biological Sciences, University of Dundee, Dundce DD

4HN, UK.

Addition of micro-organisms to sand from an embryo
dune increased both plant growth and the amount of
aggregation of sand. Roots alone had little effect on
aggregation but in association with micro-organisms caused a
noticeable increase. The number of micro-organisms isolated
from aggregates each month varied during the course of the
experiment,  Aggregates from a  treatment receiving
Peniciliium spores were colonized by the greatest number of
micro-organisms, and the least colonized apgregates were
from a treatment where the sand w- initially sterile.

0213 ForstER, S. M.,; Nicowson, T. H. Microbial
ageregation of sand in a maritime dunc succession. Soil
Biology & Biochemistry ?981) 13 (3) 205-208 [En, 14 ref}
Department of Biological Sciences, University of Dundee,
Dundee DDI 4HN, UK.

Apggregation of sand by micro-organisms was assessed in
a dune succession ranging from unstable foredunes to stable
fixed dunes. Fungi, bacteria, actinomycetes and algae,
including cyanobacteria, were isolated  from aggregates.
Aggregation increased as the dunes became stabilized and the
higher plant succession developed. The number and weight of
aggregates were interrelated, and most aggregates were in’ the
>1 to <1.4 and >? mm ranges. The smaller aggregates
were colonized by fewer fungal species than the la ger ones.

0214 GranD, L. F.; RANDALL, B. L. Endogone
pistformis and Endogone multiplex in North Caralina.
Mycologia (1981) 73 (6) 1092-1097 [En, 9 ref., 9 fig.] North
Carolina State Univ., Raleigh, 1JSA.

Endogone pisiformis is reported lor the first time in Nowh
Carolina. A specivs of Endagone similar o £, multiplex is described
This, apparenly, is the lirst report of E. muldtiplex since it nuginal
discovery in 1922,

0215  IqQBaAL, S. H.; YousaFr, M.; Younus, M. A ficld
survcey of mycorrhizal assoclations In ferns of Pakistan., New
Phytologist (1981) 87 (1) 69-79 [En, 19 ref] Department of
Botany, University of the Punjab, New Campus, Lahore,
Pakistan.

Ferns from a wide range of localities in Pakistan were
collected monthly from June to December and the roots .
examined for the presence of mycorrhizal fungi. All the ferns
examined were constantly mycorrhizal, although the
frequency of infection varied among fern species and during
the sampling scason. A mixture of several endophytes
infecting a root system was a usual feature. Vesicular-
arbuscular endophytes predominated over endophytes with a
septate mycelium. Ectomycorrhizal fungi with” a septate
mycelium bearing clamp-connections ran longitudinally inside
the cortex and occasionally these hyphae formed a mantle on
the outside of the roots. A displacement of endotrophic
mycorrhizas by ectomycorrhizal fungi occurred in Adiantum
yenustum when growing under pine forest.t

%0216 "Jeune, W.; TnompsoN, © H.  Endomycorrhizac
In plant colonization on coastar sand-dunes st Cooloula,
Qucensland. Australian Journal of Ecology (1981) 6 (3) 221
230 [En, 22 ref) CSIRO, Division of Tropical Crops and
Pastures, St Lucia, Australia 4067.

In three mobile coastal sand dunes at Cooloola,
Queensland, networks of fungal hyphac were very comnion in
the surface 0-20 cm of bare sand in the colonizing 7ones.
These networks, consisting cof long threads of hyphac,
extended out into the bare sands from the roots of pioneer
scedlings, most of which were endomycorrhizal. The fungi
intermeshed sand-grains to form apgregates which appeared
to be an important factor in stabilizing thesc loose sands. The
sands were dominantly quartz grains partly covcred by thin
sesquioxide coatings ~which contained some phosphorus.
Phosphorus held by sesquioxide is generally regarded as being
unavailable to most plants. Howcver, the close attachment of
hyphae to these coatings, the lack of alternative sources of
phosphorus and the prominence of endomycorrhizal fungi
was consistent with the fungi obtaining phosphorus from
these surfaces. :

0217 KIANMEHR, H. Veslcular-arbuscular mycorrhizal
spore population and infectivity of saffron (Crocus sativus) in
Iran. New Phytologist (1981) 88 (1) 79-82 [En, 18 ref.)
Sheflield University, Sheffield SIO 2TN, UK. .
Vesicular-arbuscular  (VA) mycorrhizal infection of
salfron was assessed in the major growing areas of Khorasan,
in the north-east. The endomycorrhizal spore population
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(mainly Glomus macrocarpus) in the soil was high in January
and low in July. Particularly heavy VA infection occurred in
April. When spores of G. macrocarpus, recovered from soils,
were tested as inoculum on saffron and other bulbous plants,
plant dry weight increases in saffron, onion, narcissus,
gladiolus, hyacinth and tulip were, respectively, 26%, 42%,
5%, 5%, negligible and negligible.

0218 KIrRAN SINGIL; VARMA, A. K. Endogonaceous
spores associnted with xerophytic plants in northern Indla,
Transactions of the British Mycological Society (1981) 77 (3)
655-658 [En, 25 ref., 2 fig., 2 lab.f]nwahnrlnl Nehru Univ.,
New Dellii, India. :

Several Glomus and Gigaspora spp. were isolated from
the rhizospheres  of  xerophytes including  Zizyphus
nummularia, Calotropis procera, Saccharum munja, Murraya
paniculata,  Solanum  xanthocarpum and  Malvastrum
coromandelianum. Spore production by these endophytes was
related to seasonal growth of their hosts.

0219 KOSKE, R.E. A preliminary study of
interacticns between species of vesicular-arbus-
cular fungi in a sand dune.Trans. Br. mycol. Soc.
76 (3) 411-416 (1981)

Interactions between five species of VA mycor-
rhizal fungi sporulating in association with the
dominant plants on a single barrier dune were
examined. The observed frequency of simultaneous
occurrence of any two species did not differ
significantly from the expected value in any
pairing. Spore densities of individual fungal
species in the same sample were analyzed to deter—
mine if a stimulation or inhibition of sporulation
resulted from high or low levels of sporulation by
other VA species. The effect of host species on
occurrence of VA species and spore density in the
rhizosphere also was studied. Two fungi were
absent or rare on three hosts, and spore pro-
duction by Acaulospora scrobiculata was signifi-
cantly greater in association with Ammophila
breviligulata than with Lathyrus japoricus vr.
glaber. It was conclude t interaction be-
tween VA fungi is of less importance in deter-
mining species presence and spore density than
are the species of host plant and other environ-
mental factors.

0220  LAFERRIERE, J.; KOSKE, R. E.  Occurrence of
VA mycorrhizas in some Rhode Island pteridophytes.
Transactions of the British Mycological Society (1981) 76 (2)
131-332 [En, 6 ref.] Dep. of Bot., Univ. of Rhode Island,
Kingston, Rhode Island 02881, USA.

Sixteen of nineteen pteridophyte species examined
showed mycorrhizal infection in at least one of the various
sites selected on Rhode Island. The extent of infection varied
markedly between species, and among different specimens of
the same species.

0221 Matrasczuk, N.; LINDERMAN, R. G.; KoucH, J.;
TraPPE, J. M. Presence of vesicular-arbuscular
mycorrhizae in Eucalyptus spp. and Acacfa sp., and thelr
absence in Banksia sp. after Inoculation with Glomus
fusciculatus. New Phytologist (1951) 87 (3) 567-572 [En, 31
ref, 1 fig, 1 tab] Div. Land Resources Management,
CSIRO, Wembley, W. Aust., Australia,

VA mycorrhizae occurred in scedlings of E. marginalis,
E. diversicolor and A. pulchella grown in soil with added G.
fasciculatus. Infection levels were 30-35% of the root length
of the E. spp. and 50-70% in A. When A. pulchella was
grown in the same pots with the 2 E. spp. its infection was
not increased. B. grandis did not form mycorrhizae when
grown alone or in association with A. pulchella. The results
are discussed in relation to the ecvolution of plants in
Australia and the ecological significance of VA mycorrhizae
in the eucalypt forest ecosystem.

0222 MaLLocH, D.; MaLLocH, B. The mycorrhizal
status of boreal plants: species from northeastern Outario,
Canadian Journal of Botany (1981) 59 (11) 2167-2172 [En, fr,
16 ref., 6 fig., 3 tab.} Univ. Toronto, Ont., Canada.

When 29 vascular plant spp. were examined, 4 were
ectomycorrhizal, 4 both ectomycorrhizal and
cndomycorrhizal, and 15 were endomycorrhizal. Among the
Ericaceae 1 had arbutoid and 5 ericoid mycorrhizae. The
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-distribution of Cenbcoccum  geophilum  ameng  the
ectomycorrhizal and arbutoid plants is compared. Selected
findings are discussed in relation to reports in the literature.

0223 MIRANDA, J.C.C. (The ocurrence of
indigenous endomycorrhizal fungi in a cerrado
soil of the Federal District and their effect
on phosphorus absorption by Brachiaria decumbens)
Ocorréncia de fungos endamicorrizicos nativos
e um solo de cerrado do Distrito Federal e sua
influencia na absorcdo de fésforo por Bpachiaria
decumbens Stapi Revista Brasileira de Ciencia
de Solo 5(2):102-105. 1981.

Spores of indigenous endoinycorrhizal fungi ot
Gigaspora spp. and Glomus sp. were found in &
Dark Red Latosol sown with Brachiaria decumbens
in both the dry and rainy season and for both, the
spore number was significantly enhanced by the
applied phosphate level. In the rainy season, the
spore number and % of root infection were higher
than in the dry season for the treatment with 86
kg/ha P,O, but at the level of 345 kg/ha P,Oy there
was an increase in the spore number and a decrease
in the % of ront infection. In a greenhouse
experiment with Brachiaria decumbens grown in the
above mentioned soil, the increase in dry matter
production and phosphorus absorption by the plant
harvested after 60 days were three times higher in
the untreated soil containing endomycorrhizal fungi,
than in the sterilized one. Author's summary.

#0224 MouRICHON, X. ' [Evidence of an
endomycorrhlzogenous assoclation in pineapples in the Ivory
Coast.] Mise en évidence d'une association
endomycorhizogéne chez I'ananas en Cote d'Ivoire. Fruits
(1981) 36 (12) 745-749 [Fr, 13 ref,, 3 pl) IRFA, OIB.P.
1740.01 Abidjan, Ivory Coast. .

#0225 Narpl, P.; JoDICE, R.; KOFLER, A.  [Vesicular-
arbuscular mycorrhizae in vineyards given different soil
treatments in Southern Tyrol.] Miconti'e vescicolo-
arbuscolari in vigneti dell’Alto Adige sottoposti a differenti
tecniche di lavorazione del suolo. Allionia (1980-81) 24, 27-42
{1t, en, 27 ref.] Istituto per le Piante da Legno ¢ I'Ambiente,
C.so Casale 476, Torino, Italy.

Samples of soil and roots of grape-vines with Kober SBB
root-stock were collected from 9 vineyard plets in Southern
Tyrol under 3 different soil treatments: grass mulch (4 plots),
bark mulch (3 plots), mechanics! and chemical weeding (2
plots). Spore numbers and mycorrhizal incidence were
surveyed at different times of the year at 4 depth levels. Spore
numbers were higher in superficial soil layers (up to 1162
spores/g under the bark mulch and up to 500 spores/g under
grass mulch) than in deeper layers; under weeding the
number of spores remained constantly low (50-150 spores/g)
in all Iayers. Spore numbers were highest in March, decreased
from spring to summer with lowest values in July, and later
increased progressively. Correlations between spore numbers
and amount of organic matter, nitrogen, phosphorus and
cation exchange capacity were significant at the P = 0,0]
level; correlation between spore numbers and amount of
potassium were significant at the P = 0,05 level. Mycorrhizal
incidence was very high in the top soil and declined with
depth in the soils treated with bark mulch and grass mulch;
no difference was observed in the weeding treatments.
Mycorrhizal infection varied little between treatments; it was
lowest in May and increased during the following months in
all treatments; these results confirm that the increase of
mycorrhizal density is concomitant with the considerable
decrease in the number of spores. This is probably due to
spore germination and subsequent development of symbiosis,
The grass mulch and the bark mulch increased the contents
of the most important nutrients of the soil and then produced
8 large development of absorbent rootlets in the superficial
layers where spore numbers and mycorrhizal incidence were
highest. Most of the spores belonged to the fungus Glomus
fasciculatus; the very high number of spores in late winter
means a high inoculum density of vine roots in the following
scasons.

0226 NEMEC, S.; MENGE, J. A.; PLATT, R. G.; JOHNSON,
.E. L. V. Veslcular-arhuscular mycorrhizal fungi associated
with citrus in Florida and California and notes on their
distributlon and ecolngy. Mycologia (1981) 73 (1) 1)2-127




[En, 48 ref, 2 pl, 2 fig, 4 tab.] USDA, Sci. Education
Admin., Orlando, Fla., USA.

Mycorrhizal fungi were associated with citrus roots or
soils in 78 of 79 orchards and nurseries in Calif. and in 64 of
66 orchards and nurseries in Fla. Glomus fasciculatus, G.
macrocarpus, G. etunicatus, G. constrictus, and Sclerocystis
sinuosa were present in both States. G. microcarpus and G.
monosporus were found in Calif. Gigaspora r argarita and G.
mosseae were associated with citrus in Fla. but not in Calif,
Glomus fasciculatus was consistently associated with young
trees (0-30 yr) and G. constrictus fikewise with older trees
(30-70 yr). Total numbers of mycorrhizal chlamydospores
associated with citrus in Calif. were correlated negatively with
soil P_and organic matter, but positively with soil Na and
pH. G. macrocarpus was more frequently found in Calif,
citrus soils of high P content than was G. microcarpus, and
G. monosporus appeared to inhabit soils of higher B, Ca +
Mg, or salinity than several other mycorrhizal fungi.
Chlamydospores of G. fasciculatus and G.” constrictus were
most numerous from Nov.-May and least numerous from
June-Sept. in Calif.

0227 NEWMAN, E.I.; HEAP, A.J.; LAWLEY, R.A.
Abundance of mycorthizas and root- surface micro-
‘organisms of Flantago lanccolata in relation to
soil and vegetation: A multi-variate approach.
New Phytol. 89, 95-108 1981.

At 40 sites in England and South Wales, mostly
in grassland, features of the soil and vegetation
were measured.  Three Plantapgo lanceclata
individuals were collected {rom each site, nitro-
fen, phosphorus and potassiun concentrations in
the leaves were measured, and the abundance of
mycorrhizal infection and of fungi and bacteria
en the root surface was determined by microsco-
pic examination of stained root segments. The
results were subjected to multiple regression
analysis. .

Mycorrhizal abuncance was most significantly
related to vascular plant cover (negatively)
and Plantapo leaflength (positively), bacteria
t> soil organic nuttez%t(positivoly), fungi to
cover of non-grasses (positively) and leaf
rhosphorus concentrarion (negatively). The
ccological interpretation of these relationships
is discussed.

0228  NICOLSON, T. H. (Dep. of Biol. Sci., The Univ., Dundee DDI
4HN, Scotland.) Meeting of the 13th International Botanical Congress,
Sydrey, N.S.W., Australis, Aug. 21-28, 1981. PROC INT BOT CONGR
13(0): 158. 1981. Endomycorrbizas In coastal and montane grasslands In
Scotland, UK./ABSTRACT,

0229 READ, D. J.; HASELWANDTER, K. Observatlons
on the mycorrhlzal status of some alpine plent communitles.
New Phytologist (1981) 88 (2) 341-352 [En, 32 ref)
Department of Botany, University of Sheffield, Sheffield
S10 2TN, UK.

In 12 Austrian alpine plant communities, levels of
vesicular-arbuscular mycorthizal infection were highest in
closed herb-rich communities of intermediate altitudes (1900
to 2500 m). In fertilized hay meadows of lower altitudes
(1600 m) and in the nival zone above 3000 m, endogonaceous
infection was light. In the latter, infection was mainly by
Glomus tenuis. Many plants throughout the altitudinal range
of the survey were infected with dark septate hyphae and, in
the Cyperaceae, this was the dominant infection.
Ectomycorrhizas occurred on some herbaceous species as well
as on Salix up to 2500 m. The possible significance of the
infection patterns is discussed.

0230 Rost, S. L. Vesicular-arbuscular
endomycorrhlzal associations of some desert plants of Baja
California, Canadian Journal of Botany (1981) 59 (6) 1056-
1060 [En, fr, 18 ref.] Dcpartment of Soil Science, Oregon
State University, Corvallis, OK 97331, USA.

Endemic plants of the Sonoran Desert of Baja California
were sampled, and examined for mycorrhizal ‘associations.
Eight of the 10 plant species examined, in the families
Amaryllidaceae, Anacardiaceae, Cactaceae, Eu horbiaceae,
Fouquieriaceac and Leguminosac, were
vesicular-arbuscular (VA) mycorrhizal fungi. Soil sievings
revealed  chlamydospores of Glomus microcarpus, G.
fasciculatus and G. macrocarpus. At the time of sampling,

colonized by-
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. the populations of VA funga! spores in the soil were low,
with one to five chlamydospores per 100 g soil sample.

0231  ScuENCK, N. C; SMITH, 3. S.  Distribution and
occurrence of vesicular-arbuscular mycorrhizal fungi on
Florida sgricultural crops. Proceedings. Soil and Crop Science
Society of Florida (1981) 40, 171-175 [En, 27 rcf.) Dep. of PL
Path., Florida Univ., Gainesville, FL 32611, USA.

Soil samples t1aken at 17 sites throughout Florida
supporting 38 plant spp. from 14 familics varicd greatly in
type, pH and P availability. Glomus spp. represented 635 of
indigenous mycorrhizal fungi and  Gigaspora  25%,
Acaulospora, Sclerocystis, Entrophospora and Complexipes
spp. occurring infrequently. The 2 most common spp.,

lomus intraradix and G. etunicatus occurred throughout
Florida on acid and alkalinc soils with P availability of 2.8-
448 p.p.m.; Gigaspora spp. were much more common in N.
Florida than at other sites. Leguminous plants had the
greatest frequency of mycorrhizal fungi associated with their
roots.

0232 | SINGH, KIRAN® and A. K. VARMA. (Microbiol. Lab., Sch Life
Sci,, Jawaharlal Nebru Univ., New Delhi-110067.) TRANS DR MYCOL
SOC 71(3): 655-658. 1981{recd. 1982], Endogonaceous spores £ssoclated with
xevaphytic plants in morthern India./NOTE,

0233 WAGNER, C. A.; TAYLOR, T. N, Evidence for
endomycorrhizae In Pennsylvanian age plant fossils. Science
(1981) 212 (4494) 562-563 (En, 9 ref, 1 fig.] Ohio State
Univ., Columbus, Ohic, USA.

0234 WAaLKER, C; TRAPPE, J. M. Acaulospora spinosa
sp, nov, with a key to the specles of Acaulospora. Mycotaxon
(1981) 12 (2) 515-521 [En, 5 ref, 12 fig.] lowa State Univ.,
Ames, USA.

The sp. (described) formed vesicular arbuscular
mycorrhizae with wild strawberry in pot culture and was
associated in the field with VA mycorrhizae of grasses, poplar
and ash,

0235 WAaLKzR, C.; RHODES, L. H. Glomus albidus: a
new specles In the Endogonaceae. Mycotaxon (1981) 12 (2)
509-514 (En, 9 ref., 1 fig.] lowa State Univ., Ames, USA.

The fungus (described) forms vesicular-arbuscula,
mycorrhizae with onion, sorghum, maize and poplar. 1t has
white reticulate spores.

0236 ALLEN, E B.; ALLEN, M. F. Natural re-
establishment of vesicular-arbuscular mycorrhizae following
stripmine reclamation in Wyoming. Jourmal of A plicd
Ecology (1980) 17 (1) 139-147 {En, 43 ref.] Dep. of Bot.,
Wyoming Univ., Laramie, WO 82071, USA.

Percentage root infection of Agropyron smithii and A.
intermedium by vesicular-arbuscular  mycorthizae  was
measured and soil spores were counted in 6 reclaimed
stripmine sites in Wyoming. On 2- and 3-yr old sites infection
and spore counts were < 509 of native prairie Jevels. S’porc
counts of a 3-yr old disced prairie site were not different from
the undisturbed prairic level, but infection was significantly
lower. Spore counts of the reclaimed sites were not highly
correlated with root infection.

0237  ALWIS, D.P. DE; ABEYNAYAKE, K. A survey
of mycorrhizae in some forest trees of Sri Lanka.
In: Trupical Mycorrhiza Research (Ed. by P. Mi-
kola) Oxford Univ. Press Oxford, England. pp.l46-
153 (1980).

0238  Bross, H. E. Vesicular-arbuscular mycorrhiza
in guayule. Mycologia (1980) 72 (1) 213-216 [En, 4 ref))
Department of Plant Pathology, University of Arizona,
Tucton, Arizona 85721, USA.

Identification of the fungal symbiont isolated from the
roots .of guayule (Parthenium argentatum), an arid-lands
latex-producing shrud, collected soutlr of Alpine, Texas, zt an
altitude of 1,249 m, showed it to be Glomus fasciculatus.t

40239 CHiLvers, M. T.; DArT, M. J. Endomycorrhizas
and root halrs of Narcissus, In Daffodils 1980/81. An annual
for amateurs & specialists. London, UK; Royal Horticultural
Society. (1980) 33-36 ISBN 0-906603-08-0 (En, 1 pl. (4 fig.),
1 tab., Price £2.00] Dundee Univ., Scotland, UK.

Studies in NE Scotland indicated that in the field
endomycorrhizal levels are high and generally beneficial,
inducing larger bulbs, although levels may be afected by
environmental factors. The use of pelleted spores of non-
indigenous, more active mycorrhizal fungi is discussed with
reference to the more economic use of fertilizers.



0240 Forp, E. D.; MasoN, P. A,; PELHAM, J.  Spatial
patterns of sporophore distribution around 2 young birch tree
in three successive years, Transactions of the British
Mycological Socicty (1980) 75 (2) 287-296 (En, 19 ref,, § fig.,
2 tab.] Inst. Terrestria) Ecology, Penicuik, Midlothian, UK.,

The 3 mycorrhizal fungi were found in the Sth, 6th and

/th yr after planting in agncultural soil. The spatial patterns
of distribution varicd both between spp, and  years.
Sparophores of Lactarius pubescens increased in number,
spread rapidly from close 1o the tree and were aggregated in
increzzingly tighter clumps. The number of sporophores of
Hebeloma spp. and rate of spread from the tree declined and
their aggregation into clumps became lax. The distribution of
Laccaria laccata sporophores was comparatively static,
moving outwards a small distance, with numbers and
clumping structure showing little net change. There were
distinct areas around the tree which were not occupied by
sporophores of any sp. Analysis of the association between
spp. was complicated by the clumping. They tended to be
negatively associated in the Sth season but subsequently
overlapped, and there was no consistent evidence of spatial
inhibition between spp. A distinction is drawn between the
fairy ring frequently reported for saprophytic fungi of
- grassland and that for treec mycorrhizal fungi. Some evidence
is considered that sporophore distributions reflect the closel
adjacent occurrence of mycor.“izas and the processes whic
affect the colonization of tree root systems by mycorrhizal

fungi.

0241 GIOVANNETT], M. Vesicular-arbuscular
mycorrhiza in middle Italy: their oceurrence in eroded clay
soils. Annali di Microbiologia ed Enzimologia (1980) 30, 1-5
[En, it, 14 ref.] Centro di Studio per la Microbiologia del
Suolo del C.N.R., Pisa, Italy.

The incidence of vesicular-arbuscular mycorrhiza and of
Endogonaceae  spores  was * investigated in  Pliocene
uncultivated clay soils. 105 samples of roots and adjacent soil
from scven plant species living on the “calancos™ (special
formations resulting from erosion effects) were examined.
Spores of vesicular-arbuscular mycorrhizal fungi were found
in most soil samples, their numbers ranging from 0 to 500/
100 g soil; root infection ranged from O to 909. Most soil
samples contained onc or more types of spores, belonging
mostly to the genus Glomus, which was widespread in those
soils. For the first time vesicular-arbuscular mycorrhizal
infection in Hedysarum coronarium roots was reporied: *

0242 HaseLwaNDTER, K.; REaD, D. J, Fungal
association of roots of dominant and sub-dominant plants in
high-alpine vegetation systems with special reference to
mycorrhiza. Oecologia (1980) 45 (1) 57-62 {En, 28 ref.] Inst.
fur Mikrobiologie, Univ. Innsbruck, Sternwartestrusse 15, A-
6020 Innsbruck, Austria.

Fungal root infection was analysed in healthy dominant
and sub-duminant plants of zonal and azcnal vegetation
above the timberline in the Central and Northern Calcareous
Alps of Austria. In the open nival zone vegetation, infection
by fungi of the Rhizoctonia type was predominant, vesicular-
arbuscular mycorrhizal infection, which was mostly of the
finc endophyte (Glomus tenuis) type, being light and mainly
restricted to grasses in closed vegetation patches. More
extensive Glomus tensis infection was found in the alpine
grass heath, but in Carex, Rhizoctonia was again the most
important fungus. The erocaceous plants of the dwarf shrub
heath have typical ericoid infection, but quantitative analysis
reveals a decrease of infection intensity with increase of
altitude. The possible function of the various types of root
infection are discussed, and the status of Rhizoctonia as a
possible mycorrhizal fungus is considered.

0243  HERRERA, R.A.; FERRER, R.L. Vesicular-
arbuscular mycorrhiza in Cuba. In: Tropical
Mycorrhiza Research (Ed. by P. Mikola) Oxford
Univ. Press Oxford, England. pp.156-162 (1980).

#0244 INserra, R. N.; NEMEC, S.; Lo GiuDICE, V. A
survey of endomycorrhizal fungi In Italian cftrus nurserles,
Rivista della Ortoflorofrutticoltura Italiana (1980) 64 (1) 83-
88 [En, it, 8 ref., 1 pl.] Laboratorio di Namatologia Agraria,
CNR, Bari, Italy.

Vesicular-arbuscular mycorrhizac (VAM) were found in
half the 149 soil and citrus root samples collected in Apulia,
Basilicata, Calabris, Messina and (?atania, Gigaspors and
Sclerocystis specics were detected in 2 samples, both from
sour orange nurseries, and 2 unidentified Glomus-like species

*®
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- were found in the othicr samples. The lack of VAM in so

many samples may be due to the cotamon use of fumigant
[nematicides,

0245 IQpAL, S. H.; BusiRra, P. Some species of
Sclerocystis (Endogonaceae) from Pakistan, Transactions of
the Mycological Society of Japan (1980) 21 (1) 57-63 [En, 3
ref,, 1 pl., 4 fig., 2 tab.] Univ. Punjab, New Campus, Lahare,
Pakistan,

S. sinuosa, S. clavispora and the new spr. S. microcarpus
Iqbal & Bushra and S. pakistanica lqbal & Bushra are
dcscr:bcd and illustrated from the rhizosphere of ferns and
cereals,

0246  JENSEN, A.; JAKOBSEN, I. The occurrence of
vesicular-arbuscular mycorrhiza in barley and wheat grown in
some Danish soils with diffcrent fertilizer treatments. Plant
and Soil (1980) 55 (3) 403-414 [En, 20 ref, 1 fig, S tab.]
Danish Agric. Advisory Cent., Viby J., Denmark.

Soil samples, roots and shoots were collected from:
barley crops at 3 locations which had received different
combinations of N and P for 10 yr, long-term fertilizer
experiments on barley in a sandy soil, and barley and wheat
in a loamy soil. Soils were analyzed for available P by an
anion exchange resin procedure, roots were examined for
intensity of VAM infection and shoots were analyzed for N
and P. VAM infection was found at all locations but was
most abundant at the 3 with least soil P and least at the 2
high in soil P. Within locations an inverse relation was found
between soil P level and intensity of infection. Infection was
also decreased by increasing N fertilizer. Spore counts from
sclected samples correlated well with infection intensity.
Shoot P did not differ significantly between treatments in
spite of significant differences in soil P.

#0247 MaLrocH, D. W.; PIrozyNsKl, X. A.; RAVEN, P.
H. ™ Ecological and evolutionary significance of my=orrhizal
symbiosis in vascular plants (a review). Proceedings of the
National Academy of Sciences of the United States of
America (1980) 77 (4) 2113-2118 [En, 110 ref.] Department
of Dotany, University of Toronto, Toronto, Ontario MS5S
1A1, Canada.

About  fourfifths of all land plants form
endomycorrhizae, wherees scveral groups of trees and shrubs, -
notably Pinaceae, some Cupressaceae, Fagaceae, Betulaceae,
Salicaceae, Dipterocarpacese, and most Myrtaccae form
ectomycorrhizae. Among  legumes, - Papilionoideae and
Mimosoideac  have endomycorrhizae and usually form
bacterial nodules. The members of the third subfamily,
Cacsalpinioideae, rarcly form nodules, and one of the
included groups, the two large, pantropical, closely related
tribes  Amhersticac  and  Detaricae, regularly form
cctomycorrhizae. Nodules and ectomycorrhizae may well be
alternative means of supplying organic nitrogen to the plants
that form them. Those Fants having endomycorrhizae
usually occur in forests otphigh species richness, whereas
those with ectomycorrhizae usually occur in forests of low
species richness. The roots of ectomycorrhizal trees, however,
support a large species richness of fungal symbionts, probably
amounting to more than 5000 species worldwide, whereas
those of endomycorrhizal trees have low fungal species
richness, with only about 30 species of fungi known to be
involved worldwide. Ectomycorrhizal forests are generally
temperate or occur on infertile soils in the tropics. They
apparently have expanded in a serics of ecologically
important cvents through the tourse of time from the Middle
‘(_frctaccous onward at the cxpense of endomycorrhizal
orests.

#0248 MIsHRA, R. R.; SHARMA, G. D.; GATPHON, A. R.
Mycorrhizas in the ferns of north eastern Indis. Proceedings
of the Indian National Science Academy, B (1980) 46 (4)
546-551 (B, 19 ref.] Department of Botany. School of Life
Sciences, North Eastern Hill University, Shillong 793 014,
India.

All of the 40 fern specics examined possessed vesicular-
arbuscular mycorrhiza. The endophytes belonged to the
genera Glomus, Gigaspors, Azaulospora and Sclerocystis.
Sclerocystis was essociated with all except three of the fern
species. Infection levels ranged from 63.3 to 92.0%. Different
fern species exhibited dif?crcn! stages of fuugal invasion
ranging from byphae, arbuscules and vesicles or a
combination of all {Ee three.

0249 NADARAJAH, P, Species of Endogonaceac and
mycorrhizal assoclation of Elaeis guineensis.and



Theobroma eacao. In: Tropical Mycorrhiza Research
(Ed. by P. Mikola) Oxford Univ. Press Oxford,
England. pp.232-237 (1980).

0250 PARKE, J. L.; LINDERMAN, R. G.  Assaciation of
vesicular-arbuscular mycorrhizal fungi with the moss Funaris
hygrometrica. Canadian Journal of Botany (1980) 58 (17)
1898-1904 [En, fr, 32 ref, 2 fig.,, | tab.] Oregon State Univ.,
Corvallis, USA.

Moss plants were colonized by Glomus spp. when
growing on the suil surface of pot cultures of asparagus and
G. spp. The possible ecological significance of this association
is discussed.

0251 PreIFrer, C. M. : Dross, H. E. Vesicular-
arbuscular mycorrhizal fungi on soybean in Arizona,
Myrcologin (1980) 72 (5) 1038-1041 [En, 4 ref.] Department of
Plant Pathology, University of Arizona, Tucson, Arizona
85721, USA.

Spores of vesicular-arbuscular (VA) mycorrhizal fungi
were recovered from rhizosphere soil and root surfaces of
soya bean in Arizona. The VA mycorrhizal fungi were
identified as Glomus macrocarpus var. geospores, Gigaspora
calospora and Glomus microcarpus.t

0252  PoweiL, C. L. Mycorrhizal infectivity of eroded
solls, Soil Biology and Biochemistry (1980) 12 (3) 247-250
[En, 12 ref.} Ruakura Soil & Plant Res. Sta, Ministry of
Agric. and Fisherics, Private Bag, Hamilton, New Zealand.

A method to assess the mycorrhizal inoculum infectivity
of soils is described. Maturc pasture soils in the North Island,
New Zealand, contained 6-19 mycorrhizal propagules g soil.
Of 31 samples taken from extensive areas of eroded soil
around Gisborne and Masterton 22 had fewer than 1.0
mycorrhizal propagule g soil, and 13 of these soils had less
than 0.2 propagules g'. In a pot trial, mycorrhizal
inoculation of white clover plants increased shoot growth in
seven eroded soils, by 1-12-fold.t

0253 RABATIN, S. C.  The occurrence of the veslcular-
arbuscular-mycorrhizal fungus Glomus tenuis with moss.
Mycologia (1980) 72 (1) 191-195 {En, 16 ref.] Department of
Biological Sciences, University of Pittsburg, Pittsburg,
Pennsylvania 15260, USA.

This report deals with ecological aspects of the
relationship between the VA fungus Glomus tenuis and moss
as it occurs at the soil surface in an acid, phosphorus-
deficient hayfield in western Pennsylvania. Mowed annually,
the field is dominated by the “grasses Holcus Janatus,
Agropyron repens and Phleum pratense (65% cover).t

0254 REDHEAD, J.F. Mycorrhiza in natural
tropical forests. In: Tropical mycorrhiza
research (Mikola, P. ed.) Oxford Univ. Fress
Oxford, England. pp. 127-142. (1380)

0255 Rosg, S. L. Mycorrhizal associations of some
actinomycete nodulated nitrogen-fixing plants. Canadian
Journal of Botany (1980) 58 (13) 1449-1454 [En, fr, 36 ref.
Dcpartment of Soil Science, Oregon State University,
Corvallis, OR, USA 97331.

Flowering plants that fix atmospheric nitrogen in
actinomycete-induced nodules were sampled for mycorrhizal
associates. 25 species from seven families (Betulacese,
Casuarinaceae, Myricaceae, Rhamnaceae, Rosaceae,
Elacagnaceaec and Datiscaceae) collected from USA, Japan
and England were examined. Both mycorrhizae and
actinomycete-induced nitrogen-fixing nodules were present on
species of Alnus, Casuarina, Ceanotius, Myrica, Shepherdia,
Hippophae, Cercocarpus, Dryas, Purshia, Comptonia and
Datisca. Soil sieving revealed species of the following genera
of vesicular-arbuscular (VA) mycorrhizal fungi: Gigaspora,
Glomus, Acaulospora, Entrophospora and three undescribed
taxa. Spores in the first three genera of fungi were most
common. The VA mycorrhizal fungi exhibited distinct
distribution patterns when associated with nonleguminous

nitrogen-fixing  hosts  in  different  habitats.  The
ectomycorrhizae were not characterized.
0256, Rose, S. L; Traprrg, J. M. Three new

endomycorrhizal Glomus spp. associated with actlnorrhlzal
shrubs, Mycotaxon (1980) 10 (2) 413420 [En, 9 ref., 9 fig.)
Oregon State Univ,, USA.

. G. halonqu{s, G. /ac!cus and G. scintillans are described
in ficld associstion with vesicular arbuscular mycorrhiza of
Ceanothus velutinus and Hippophae rhamnoides, C. velutinus

#0261 SMITH, S. E.

#0262 ST. JouNn, T. V.

-and Purshia tridentata; and Cercncarpus ledifolias and P.

tridentata, respectively.

0257 RIESS, S.; RAMBELLI, A. Preliminary notes
on mycorrhizae in a natural tropical rain forest.
In: Tropical Mycorrhiza Research (Ed. by P. Mikola)
Oxford Univ., Press Oxford, England. pp.143-145
(1980).

0258 SALEB-RASTIN, N.; DJAVANSHIR, K. Mycor-
trhizal studies of Iranian forest trees. In: Tro-
pical Mycorrhiza Research (Ed. by P. Mikola)
Oxford Univ. Press Oxford, England. pp-154~155
(1980).

0259  ScHENCK, N. C. Incidence of mycorrhizal fungi
on six field crops In monoculture on a newly cleared
woodland site. Mycologia (1980) 72 (3) 445-456 [En, 34 rcf]
Plant  Pathology Department, University of Florida,
Gainesville, Florida 32611, USA.

The yearly incidence of root- colunization and
extramatrical spores of vesicular-arbuscular (VA) mycorrhizal
fungi were determined for six agronomic crops grown in
monoculture for 7 yr on a newly cleared woodland site, in
northwest Florida. Thirteen species of VA-mycorrhizal fungi
were identified from the test site from 1972 to 1978. Sorghum
yiclded the greatest number of species (12) from a single crop
during this period. The highest number of spores was
associated wilﬁ soybcan and the lowest number of sg ~res was
found in the native woodland. Spores of Gigaspora margarita,
G. gregaria and G. gigantea were most numerous from soil
around soybeans while Glomus fasciculatus and G. clarus
were most numerous around roots of bahia grass.
Acaulospora spp. were most abundant from soil around
cotton and peanut. The yearly incidence of Gigaspora
margarita spores increased while G. gregaria and G. gigantea
decreased in numbers during the 7-yr study. Glomus
macrocarpus  var. geosporus and G. fasciculatus were
observed in 1971 and/or 1972 but were not recovered again
until 1978. Only two species, Gigaspora margarita and G.
gregaria, were recovered cach ycar that samples were taken.
The highest level of root colonization occurred in 1972 and
was followed by a decline in 1973-1974 but mycorrhizue
showcd a general increase in 1975-1976. It is suggested that
the observed changes in the incidence of VA-mycorrhizal
fungi were primarily due to the agricultural system of
monoculture.

* 0260 Scoepr, H.; MiLLioup, D.; DEFAGo, G.

[Investigations on the appearance of VA-mycorrhizae in some
tobacco-growing reglons of Switzerland.] Untersuchungen
zum  Auftreten  von  VA-Mykorrhizen in  einigen
Tabakanbaugebicten der Schweiz. Bulfletin, Bodenkundliche
Gesellschaft der Schweiz (1980) No.4, 50-56 [De, S ref.] Eidg.
Forschungsanstalt, CH-8820 Widenswil, Switzerland.

A correlation was found between the spore density of
VA-mycorrhizae in the soil and the degree of mycorrhizal
infection. The latter was also correlated with the pH and
phosphate content of the soil; in one area it was inversely
correlated with humus content. Inoculation with spores of
Glomus mossae increased mycorrhizal formation in soils of
two regions, but not in soils of a third region.

Mycorrhlzas of autotrophic higher
plants. Biological Reviews (1980) 55 (4) 475-510 [En, 9pp. of
ref.] Dep. of Agric. Biochem.; Waite Agric. Res. Inst., Glen
Osmond, S.A., Australia 5064.

The range of mycorrhizal types is compared with respect
to structure and nutritional mode of the symbionts.
Ectotrophic, vesicular-arbusculat and ericaccous mycorrhizas
of autotrophic plants are considered. A generalized qualitative
model of interactions between symbionts is prescnted with the
aim of providing a framework for discussion of the
similarities and differences between the mycorrhizas of
autotrophic plants. The model describes the biomass
distribution, the flow of C and mineral nutrients, and the
effects of distribution of fungal inoculum and environmental
conditions. Experimental work pertaining to the model is
discussed with emphasis on experimental problems, growth
depressions, changes in root:shoot ratio and effects on the
nutrition of P, N and other nutrients. The importance of
mycorrhizas in agriculture is discussed. -

[A list of Brazilian tropical
plants naturally  Infected by  vesicular-arbusculur
mycorrhizas.) Uma lista de plantas tropicais brasileiras



naturalmente infectadas com micorriza vesicular-arbuscular.
Acta Amazonica (1980) 10 (1) 229-234 [Pt, en, 23 ref,, | tab.)
Nat. Resources Ecol. Lab., Colorado Sta. Univ., Fort Collins,
Colo., USA,

The list includes 131 wild, ornamental and economic
spp. of 49 families.

0263 St.Joun, T. V. A survey of mycorrhizal infectlon
in an Amazonian rain forest. Acta Amazonica (1980) 10 (3)
527-533 {En, pt, 22 ref., 2 tab.] Natn. Res. Inst, Manaus,
Amazonia, Brazil,

%0264  TaRasova, Zu. G.  [Mycotrophism of IHeracleum
trachyloma Fisch, & C, A, Mey.] Mikotrofizm Heracleum
traciyloma Fisch, et C. A. Mey. Biologicheskif Zhurnal
Armenii (1980) 33 (8) 878-881 [Ru, armenian, en, 15 ref,, 2
fig.) Armen. Inst. Bot., Erevan, USSR,

Typical phycomycete endomycorrhizas were observed in
H. trachyloma growing near or in water in the vicinity of
Germuck, Armenia.

0265 THOMAZINI-CASAGRANDE, L. 1. [Mycorrhiza of
plants of enclosed pastures: Cussia occidentalis L.} Micorriza
em plantas do cerrado: Cassia occidentalis L. Phyton,
Argentina (1980) 39 (1/2) 113-120 [Pt, en, 7 ref,, § fig.] Inst.
Biosci., Univ. Sio Paulo, Rio Claro, Brazil.

Anatomical and  morphological of
mycorrhizas are described.

*0266 TzEaN, S.-S; HUANG, Y.-S.  The occurrence and
formation of vesicular-arhuscular mycorrhizae of citrus and
maize, Botanical Bulletin of Academia Sinica (1980) 2t (2)
119-134 [En, ch, 23 ref., 4 fig,, 2 tab.) Inst. Bot., Academian
Sinica, Nankang, Taipei, Taiwan,

Spp. of  Glomus, Gigaspora, Acaulospora  and
Sclerocystis were recovered from the rhizosphere in maize
and citrus growing areas of Taiwan. The natural vesicular-
arbuscular mycorrhizal formation in these crops is fairly low
since only 1-100 spores were retrieved/100 g soil sampled.
Some of the Endogonaceae spores were parasitized internally
or externally with other fungi and bacteria. In glasshouse
tests 4 Glomus spp. were established on maize, but attempts
to establish G. mosseae on citrus were unsuccessful until the
seedlings were transplanted into pots containing mycorrhizal
maize. The endomycorrhizal infection process on these hosts,
except for the formation of lateral arbuscules, was
comparable with that in other crops.

0267 WAIDYANATHA, U.P. DE S, Mycorrhizae of
Hevea and leguminous ground covers in rubber
plantations. In: Tropical Mycorrhiza Research (Ed.
by P. Mikola) Oxford Univ. Press Oxford, England.
pp.238-241 (1980).

features the

0268  ApporT, L. K.; ROBSON, A. D. A quantitative
study of the spores and anatomy of mycorrhizas formed by a
species of Glomus, with reference to its taxonomy. Austraiian
Journal of Botany (1979) 27 (4) 363-375 [En, 23 ref.) Dep. of
Soil Sci. and PL. Nutr., Univ. of Western Australia, Nedlands,
Western Australia 6009,

The development of spores and. sporocarps was studied
in two isolates of a species of Glomys collected in Western
Australia. Anatomical characteristics of mycorrhizas of
Trifolium subterraneum, Erodium botrys and Lolium rigidum
formed with this species were essentially the same and were
larlgcly unaffected by nitrogen supply: the hyphae in N.
deficient plants were slightly wider than those in N-adequate
plants of T. subterrancum and E. botrys. Phosphorus had no
effect on the formation of arbuscles, the density of hyphae
within infected roots, or the branching pattern of the
endophyte hyphac within the root of T. subterraneum.
However, P added in excess of that required for maximum
plant yield ecliminated vesicle formation. Anatomical
characteristics of the mycorrhizas changed little with time
except for arbuscle number, which decreased markedly
between 29 and 50 days after sowing.t

0269 AMES, R.N.; SCHNEIDER, R.W. 1979. Enthro-
phospora, a new genus in the Endogonaceae. Myco-
taxon, 8, 347-352,

0270  BAGYARAJ D. J.; MANJUNATIHH, A.; PATIL, R, B.

Occurrence of vesicular-arbuscular mycorrhizas in some
" lroplcal aquatic plants, Transactions of the British

Mycological Society (1979) 72 (1) 164-167 {En, 12 ref, 3 fig.,
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1 tab.] Univ. Agric. Sci, Bangalore, India.

VA mycorrhizas were present in 3 of the 12 spp.
examined, viz. Cyanotis cristata, Lichhornia crassipes and
Salvinia cucullata. The last is a rootless aquatic fern but one
leaf at each node functions as a root. This is the st report of
VA mycorrhiza in roots and modified submerged leaves of
tropical aquatic plants.

0271  Bross, H. B Vesicular-arbuscular mycorrhizae
in jojoba and marfola. Mycologia (1979) 71 (4) 831.834 [En,
5 ref, 1 pl.) Arizona Univeisity, Tucson, Arizona 85721,
USA.

Vesicles were fou.d in jojoba (Simmondsia chinensis)
and mariola (Parthenium incanum) roots. It is suggested that
inoculation of jojoba and mariola seedlings grown in sand
culture before transplanting to the field would enhance their
productivity.

0272  DANIELS, B. A; TRAPPE, J. M. Glomus epigacus
sp.nov., & useful fungus for vesicular-arbuscular mycorrhizal
research, Canadian Journal of Botany (1979) 57 (1) 539-542
[En, fr, 4 ref] Oregon State University, Department of
Botany and Plant Pathology, Corvallis, OR, USA 97331,
Glomus epigacus, which has been found in the soil of a
Mexican tropical forest, has not been shown to form
mycorrhizal ~ associations in  the field, but forms
endomycorrhizac on various species of potted plants in the
greenhouse. G. epigacus produces abundant chlamydospores
in sporocarps on the soil surface, has been maintained for
more than a year on potted plants, and produces 8-15
sporocarps monthly in each pot. A simple technique of
smking sporocarps in water with broken glass chips is
described for the separation of spores from sporocarps. The
epigeous  habit, narrow, thin-walled, inserted hyphal
attachment, and bright yellow to yellow-brown wall color in
transmitted light separate G. ~epigaeus from Glomus
macrocaspus, which normally does not fruit epigeously and
has a much broader, thick-walled, noninserted hyphal
pttachment and brown wall color in transmitted light.t

0273 FERrRAZ, J. M. G. [Survey of vesicular-
arbuscular mycorrhiza in  some Amazonian crops.]
Levantamento de micorriza vesfculo-arbuscular em culturas
da Amazénia. Revista Brasileira de Ciencia do Solo (1979) 3
(3) 194-196 [Pt, en, 17 ref.) From Soils and Fertilizers 44, *
8606.

Natural mycorrhizal infections were investigated in
guarana (Paulinia cupana), black pepper, mallow (Urens
lobata) and jute. All spp. were infected by VA mycorrhizae,
but different spp. exhibited different degrees of infection and
numbers of spores. The predominant spores were of
Acaulospora, indicating their tolerance of the high temp. and
acidity of Amazonian soils.

0274 HarL, I R; Fisq, B. J. A key to the
Endogonacese. Transactions of the British Mycological
Society (1979) 73 (2) 261-270 [En, 33 ref.] Invermay Agric.
Res. Cent., Mosgicl, New Zealand.

Frem the published litzrature, type material and personal
communications, a key was compiled using a computer
programme. Both formally and informally described taxa, and
some which have yet to be described, are’included in the key.

0275 HavMaN, D. S; Stovolp, G. B Spore
populatlons and infectivity of vesicular arbuscular
mycorrhlzal fungi in New South Wales, Australian Journal of
Botany (1979) 27 (3) 227-233 [En, 16 ref.) D:e. of Agric.,
Biol. and Chem. Res. Inst., Rydalmere, N.S.W., Australia
2116.

The distribution of vesicular arbuscular mycorrhizal
fungi in different crops in New South Wales was studied.
Spore numbers varied considerably between sites and were
fewer in uncultivated native grassland than in sown pastures,
lucerne and cereals. The crops exarhined were wheat, oats,
barley, maize, sorghum, lucerne, mixed pasture, Paspafum
dilatatum, native grasses, soyabean, cotton, tobacco and
sunflower. 8 spp. of Endogonacese werc found of which
Acaulospora lacvis and Glomus mossese were most common.

#0276 MesTRIK, V.; KELLEY, A. P. Mycorrhizae In
Sequoia gigantea Lindl. et Gard. and Secquoia sempervirens
End\, Ceskd Mykologie (1979) 33 (1) 51-54 [En, cs, 5 ref, 3
fig] Ustav = krajinné  ckologic CSAV, Prihonice,
Czechoslovakia.

Mycorrhizas of the vesicular-arbuscular type were
observed in these S. spp. Thick brown roots showed more



severc  mycorrhizal infection than thin  white roots,
Development of endophytic hyphae was max. in the centra
and inner cortical cell layers. Arbuscules and vesicles
;.acgurrcd in the parenchyma. The roots were without root
hairs.

0277  MiLLER, R. H,; CARDOSO, E. J. B. N.; CARDOSO, C.
0. N. Some observations on mycorrhizal Infection of
tropical forage legumes and grasses In Brazil, Summa
Phytopathologica (1979) § (3/4) 168-172 [En, pt, 8 ref.] Dep.
of Agron., Ohio State Univ., Colombus, OH 43210, USA.

The occurrence of vesicular arbuscular mycorrhizal
spores in rhiosphere soil and the infection percentage of roots
of forage legumes and grasses at Nova Odessa grown on a
Cerrado s0il was studied. The most heavily infected spp. were
Bermuda grass (74%), Centroscma pubescens (65%),
Brachiaria  plantaginio  (60%), B. dccumbens (50%),
Pennisctum clandestinum (52%), Paspalum notatum (49%),
P. virgatum (45%) and Eragrostis curvula (45%). The
relative amount of external hyphae and occurrence of
arbuscules were positively correlated with the degree of
infection.

0278 MiLLER, R. M. Some occurrences of vesicular.
-arbuscular mycorrhiza in natural and disturbed ecosystems of
the Red Desert, Canadian Journal of Botany (1979) 57 (6)
619-623 [En, fr, 18 ref] Land Reclamation Program,
Argonne National Laboratory, Argonne, IL, USA 60439.
Studies on the occurrence of vesicular-arbuscular
mycorrhiza (VAM) in plant communities of revegetated mine
spoils and undisturbed areas of the Red Desert of Wyoming
showed that the majority of plants in undisturbed
environments in this area are mycorrhizal. On disturbed sites,
no mycorrhiza were encountered. Of interest for both the
undisturbed and  disturbed communities was  the
predominance of plants belonging to the family
Chenopodiaceac. The major difference between the plant
species encountered in each community is asscciated with
their reproductive strategy, as well as whether the plants
possessed VAM. The major spscies  encountered on
undisturbed sites are Atriplex gardneri, Atriplex confertifolia,
Ceratoides lanata, Grayia spinosa, Kochia americana, and
Sarcobatus  vermiculatus,  all  possessing  mycorrhiza.
Halogeton glomeratus predominated in disturbed sites and

279 MINDIASHIVILIL, ZH, M. [Data on mycotrophy of
potato under cultivation conditions In Eastern Georgia.]
Trudy Instituta Botaniki Akademii Nauk Gruzinskol SSR
(1979) No.29, 133-140 [Gceorgian, ru, 21 ref, 6 fig.] Inst.
Bot., Georgian Acad. Sci., USSR.

Mycorrhiza of potato was widespread in all the main
ccological zones of the region; all were of the Endogone type.
Mycorrhizal infection appearced from the earliest stages of
plant development, reaching a max. at the end of growth. It
was intense at high altitudes, somewhat less so in the middle
region, increasing again in the valleys.

028C NicotsoN, T. H.; ScHENck, N, C. -
Endogonaccous mycorrhizal endophytes in Florlda, Mycologia

(1979) 71 (1) 178-198 [En, 14 ref] Plant Pathology
Department, University of Florida, Gaincsville, Florida
32011, USA. : '

In Florida 21 species of Endogonaceae forming vesicular-
arbuscular mycorrhizae are reported. Eight species of the
genus Glomus, including a new species G. clarus, and three
species of Sclerocystis constitute the chlamydospore species.
Seven species of Gigaspora, including four new spécies, G.
nigra, G, pellucida, G. rosea, and G. gregaria, and three
species of Acaulospora including one new species, A.
gerdemannii, constitute the azygospore species. Ten species
are reported from Florida for the first time.

0281 NicoLsoN, T. H.; JouNsToN, C. Mycorrhiza in
the gramineae. IIL. Giomus fasciculatus as the endophyte of
pioneer grasses In a maritime sand dune. Transactions of the
British_Mycological Society (1979) 72 (2) 261-268 [En, 36
ref] Departiment of Biological Sciences, University of
Dundee, Dundee DD1 4HN, UK.

In a sand-dune system in Scotland, Glomus fasciculatus
was the only endophyte present on roots of pioneer colonizing
giasses. This fungus formed sporocarps and spore aggregates
in the soil and in association with organic fragments,
particularly root tissues. The amounts of infection and
external mycelium varied with vegetation zone and season but
both became greater with dunc stabilization, and infection
increased during summer and autumn. Growth of
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Ammophila arenaria and Agropyron juncciforme in pots
containing unsterile foreshore sand was improved by the
formation of mycorrhizae G. fasciculatus and G. macrocarpus
var. geosporus. In dune sands maize grew better with both
these endophytes than with ecither alone. The possible
significance of mycorrhizac in nu!rient-poor and unstable
habitats is discussed.

#0282 Nozapze, L. M. [Mycotrophy of Compositae
specles in relation to vertlcal distrlbutlon in Georgia.) Trudy
Instituta Botaniki Akademii Nauk Gruzinskol SSR (1979)
No.29, 117-132 [Georgien, ru, 2 tab.] Inst. Bot., Gcorgian
Acad. Sci., USSR.
Endotrophic-vesicular mycorrhizas were characteristic of
97 out of 115 spp. at 0-3600 m above sca level studied in
1962-74. Of these, 62 were strongly mycotrophic, 15
moderately and 20 weakly so. Mycorrhizal infection within a
particular sp. varied with plant age and season.

#0283 OsHIMA, S.  [The occurrence of vesicular-arbuscular
mycorrhlzae In tobacco by means af inoculatlng with
endomycorrhizal root picces of Ophiopogon japonicus Ker-
Gawl,] Bulletin of the Okayama Tobacco Experiment Station
(1979) No. 40, 67-71 [Ja, en, 10 ref,, 8 fig.) .

Excised mycorrhizal roots of O. japonicus were kept
alive under moist conditions for > 30 days and hyphac grew
out of pieces of root plated on agar, reaching 10 mm after 8
days at 25°C and anastomosing frequently. The mycorrhizal
fungus penetrated tobacco roots, forming abundant vesicular-
arbuscular mycorrhizae within 15 days at 22°, when 5 mm
pieces of mycorrhizal root were placed in the rhizosphere of
pot-grown plants.

0284  REEVES, F. B.; WAGNER, D.; MoorMAN, T.; KIEL,
J. The role of endomycorrhlzae in revegetation practices
in the seml-arid west, 1. A comparison of Incidence of
mycorrhizac in scverely disturbed vs. natural environments,
American Journal of Botany (1979) 66 (1) 6-13 [En, 33 ref]
Dep. of Bot. and Pl. Physiol., Colorado S:ate Univ., Fort
Collins, CO 80523, USA.

A comparison of a natural undisturbed ecosystem, a
mid-elevation sage community, with a severely disturbed old
roadbed through this community revealed that > 999 of the
plant cover in the natural community was mycorrhizal
(vesicular-arbuscular), whereas < 1% of the plant cover in
the disturbed area (roadbed) was mycorrhizal. Examples of
non-mycorrhizal plants as primary successional spp. in
severely disturbed habitats are discussed. The importance of
maintaining or re-establishing the mycorrlizal fungal
component in reclamation programmes designed to produce
stable ecosystems is emphasized.

0285 RicH, J. R,; SCHENCK, N. C. Survey of north
Florlda flue-cured tobacco fields for root-knot nematodes und
veslcular-arbuscular  mycorrhizal  fungi. Plant  Disease
Reporter (1979) 63 (11) 952-955 [En, 15 ref., 2 tab.] Univ.
Florida, Live Oak, USA.

A survey in 1977 showed that Gigaspora margarita and
Acaulospora trappei were the predominant VA mycorrhizal
fungi, although 3 or 4 spp. were present in most ficlds. The
number of such spp. was low compared with other agronomic
crops in the region.

ROSE, S.; DANIELS, B.A.; TRAPPE,

0286

J.M. Glomis perdemannii sp. nov. Mycotaxon,
8:297-301 (1979)

0287 ROTHWELL, F.M.; TRAPPE, J.M.

Acaulospora bireticulata, sp. nov. Mycotaxon:

BT7I- ¢} .

0288 THOMAZINI, L. L [Mycorrhiza on plants of
fenced-in land: Davilla rugosa Polr.]) Micorriza em plantas de
cerrado:  Davilla rugosa Poir. Revista de Agricultura,
Piracicaba, Brazil (1979) 54 (4) 195-199 [Pt, 6 rel.] Inst.
Biosci., Univ. Jilio de Mesquita Filho, Rio Claro, SP, Brazil.

Endotrophic mycorrhiza belonging to the Paris
quadrifolia type were noted on D. rugosa.
0289 THoMAzINl, L. L [Veslcular-arbuscular

mycorrhiza In Solanum lycocarpum St. Hil] Micorriza
vesicular-arbuscular em Solanum lycocarpum St. Hil. Phyten,
, Argentina (1979) 37 (2) 97-103 [P, en, 11 ref, 2 fig] Inst.
Biosciences, Univ. Rio Claro, Sio Paulo, Brazil. .
The mycorrhiza, occurring under natural conditions in
the Rio Claro and Corumbatai regions, Brazil, are described.



0290  Trarrg, J. M. Glomus segmentatus sp. nov.
Transactions of the British Mycological Society (1979) 73 (2)
362-363 [En, 2 fig.] Pacific Northwest Forest Range Exp.
Sta., For. Sci. Lab., Corvallis, Ore., USA. :

A description is given of G. segmentatus Trappe,
Spooner & Ivory collected on bare soil in Belize.

0291 WALKER, C. Complexipes moniliformis: a new
genus and species tentatively placed in the Endogonaceae.
Mycotaxon (1979) 10 (1) 99-104 {En, 7 ref,, 1 fig.) Iowa State
Univ., Ames, USA.

A description is given of an endogonaccous spore
collected from soil around roots of virginia  crecper
(Parthenocissus quinquefolia) in a pine plantation in Ames.

0292 WEIIMAN, A.C.M.; MEUZELAAR, H.L.C.
Biochemical contributions to the taxonumic
status of the endogonaceae. Can. J. Bot. 57:
284-291, 1979,

The Endogcnaceae are generally considered as
zygomycete representatives, although zZygospores
ﬁflve only been observed in the type genus Endo-
gone, Consequently, the oamycetous or chytri-
Ziamycetous nature of some fungi classified

in the Endogonaceac cannot be excluded. The
presence or absence of chitin in cell walls can
indicate the oamycetous or zypomycetous relation-
ship. The occurrence of glucosamine was invesw
tigated by gas-liquid chromatographic analysis
of intact cell hydrolyzates, a process requiring
small quantities of material. The cells were
also characterized by Curie-point pyrolysis mass
spectrametry. These two techniques were applied
to "lyophilizedspores or spovocarps of Endogone
Glams, Glaziella, and Gigaspora. Mucor mucedo,
Allomyces arbuscula, Pythium 5pinosum, an
Saprolegnia ferax were. included for comparison.
In all endogonaceous isolates tested, a strong
predominance of chitin was indicated, supporting
their classification within the Zygomycetes.

The phylogenetic significance of chitin and
cellulose distribution in fungal cell walls is
discussed.

0293 WiLLiamMs, S. B, Vesicular-arbuscular mycorthizae
associated with actinomycete-nodulated shrubs, Cerocarpus
montanus Raf, and Purshia tridentata (Pursh) DC, Botanical
Gazette (1979) 140 (supplement) 115-119 {En, 38 ref.] Div. of
Pl. Sci.,, Wyoming Univ., Laramie, WY 82071, USA.

Roots and rhizosphere soil of several representative
plants of C. montanus and P. tridentata were collected from
several locations in New Mexico and the Laramie and
Medicine Bow Mountnins of SE Wyoming and examined for
vesicular-arbuscular (VA) mycorrhizal symbionts. Spores of
VA mycorrhizal fungi were isolated from rhizosphere soil and
identifi=d. Ficld plants were found to be heavily infected with
VA mycorthizal fungi. The isolated mycorrhizal symbicnts
were identified as Glomus spp. Microscopic examination of
roots suggested Gigaspora and Acaulospora spp. were also
present.

*0294  ALTINTAS, N.; ONER, M, [Investigation on the
mycorrhizal condition of herbaceous and woody plants in
Izmir province.] Izmir ili dahilinde bulunan bazi otsu ve
odunlu bitkilerin mikorizal durumlan hakkinda bir arastirma.
Ege Universitesi Fen Fakiiltesi Dergisi, B (1978) 2 (1) 33-54
IrTr,kcn, 35 ref,, 1 tab.) Dep. Bot., Ege Univ., Bornova, Izmir,

urkey.

0295 CaARrDOsO, E. J. B. N, [Occurrence of mycorrhiza
on coffee.] Ocorréncia de micorriza em café. Summa
Phytopathologica (1978) 4 (2/3/4) 136-137 [Pt, en, 1 ref, 3
fig.) Luiz de Queiroz Agric. Coll,, Piracicaba, Brazil,

Mycorrhizal infection is reported on coffee seedlings
grown in the nursery on natural soil mixed with forest soil,
without fumigation and mineral fertilization. A possible
relation between mycorrhizas and better development of the
scedlings is discussed.

0296 CroucH, K. S; Surton, J. C. Direct
obscrvation of fungal aggregates in sand dune sofl. Canadian
Journal of Microbiology (1978) 24 (3) 333.335 [En, Ir, 4 ref,,
6 fig.] Res. Sta, Agric. Canada, Charlottetown, PEI, Canada.

The mycorrhizal fungus Glomus in association with bean
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(Phaseolus vulgaris) hosts in pot cultures and grass hosts on
Lake Huron sand dunes produced extensive external
mycelium which was the dominant factor in the aggregation
of soil particles. Light and scanning electron micrascopy
indicated that the sand grains were attached to the hyphae.
An amorphous deposit, often present at the interfaces of sand
grains and hyphae, appeared 10 act as an adhesive. Staining
procedures indicated  that  this  material  contained
polysaccharide. Other micro-organisms were observed in
association with the G. hyphae and the amorphous deposits.

0297  Crusn, J. R. Changes in effectiveness of soil
endomycorrhizal ~ fungal  populations  during pasture
development. New Zealand Journal of Agricultural Rescarch
(1578) 21 (4) 683-685 [En, 8 ref, | fig., | tab.] DSIR,
Palmerston North, New 2ealand.

Huia white clover and hill country white clover ‘were
used as test plants in a glasshouse experiment consisting of
reciprocal inoculations with mycorrhizal pogulations from 3
soils at difTerent stages of pasture development. There were
strong endophyte X host and endophyte X soil interactions.
There was a rapid increase in the effectiveness of soil
endophyte populations as pasture development procecded.
This is assumed to result from host selection for cffcctive
endophyte strs. from a diverse soil population under a
changing environment.

0298  DAvisoN, D. E.. CHRISTENSEN, M. Reot-
microfungal and mycorrhyzal associations In a shortgrass
prairle, Science Series, Range Science Departme.t, Colorado
State University (1978) No.26, 279-287 [En, 49 rcf)) Dep. of
Bot., Wyoming Univ., Laramie, WY 82070, USA.

Mycorrhizal and other root-associated microfungi closely
associated with root processes and root decomposition in a
short-grass prairie on the Pawnce site of the US/IDP
Grassland Biome in N.E. Colorado arc describsd. Direct
inspection of 10 plant spp. revealed the abundance of
vesicular-arbuscular mycorthizae in the short-grass praire.
Infection of root pieces 1-2 mm in length ranged from $50¢
for Opuntia polyacantha to 88-90% for Bouteloua grac s,
Aster tanacetifolius and Plantago purshii.

0299  HavMAN, D.S.  Mycorrhizal populations of sown
pastures and native vegetation in Otago, New Zealand. New .
Zeaiand Journzl of Agricultural Research (1978) 21 (2) 271-
276 (En, 19 ref] Dep. of Bot., Otago Univ., Dunedin, New
Zealund.

Vesicular-arbuscular mycorrhizal fungi (Endogonaceae)
were present as resting spores (6-1590/100 g soil) and as root
infection (495-85% of cortex infected) at 34 of the 35 sites
examined. They were most abundant under native scrub and
mixed forest and least abundant under tussock grassiands.
Their variable occurrence under sown pastures was attributed
partly to their abundance under the preceding vegetation; it
was not related to soil phosphate availability. Of the 10 spp.
distinguished, the 4 most widespread were the white reticulate
type, Acaulospora laevis, Sclerocystis rubiformis and the
Glomus fasciculatus group. It was suggested that since there

was no distinctive distribution pattern there is some
ecological equivalence between spp.
0300 HEerskowITz, J. M.; ESTEY, R. H.  Endogonacenc

from Quebec soils, Canadian Journal of Dotany (1978) 56 (8)
1095-1098 [En, fr, 13 ref,, 1 fig.) Macdonald Coll. McGill
Univ., Ste. Anne de Bellevue, Que., Canada.

Spores isolated from soils near Macdonald Coll. included
those of Glomus mosseae, G. macrocarpus var. geosporus, G.
caledonius and Acaulospora laevis. Sporocarps of Sclerocystis
rubiformis were also found. The ectocarpic spore population
was lowest in May or June, increasing in late summer to
reach a peak in Sept. or Oct.

0301 HIRREL, M. C.; MEHRAVARAN, H.; GERDEMANN, J.
W Vesicular-arbuscular  iycorrhizae  in  the
Chenopodiaceae and Cruciferze: do they occur? Canadian
Journal of Botany (1978) 56 (22) 2813.2817 [En, fr, 20 ref.}
Dep. of Plant Pathology, Univ.. of lllinois, Urbana, 61801,
USA.

Published reports of VA mycorrhizae in Chenopodiaceae
and  Cruciferae  are  summarized. Sparse  vesicular
(chlamydospore) infection by Glomus fasciculatus was found
in 4 out of 6 species of Chenopodiaceae (Chenopodium
album, C.emaranticolor, C.quinoa and Spinacea oleracea) and
two out of five species of Cruciferae (Brassica nigra and
Raphanus sativus) but only when grown in the presence of a
mycorrhizal companion plant, citrus or onion. No arbuscules



were observed in infected roots. Calbum had the highest
incidence of infection (5%). Infection was restricted to older
tissue and penetration of the vascular cylinder was common,
which is atypical of VA mycorrhizac. As hyphac from
companion plants grew through the soil, they encountered
older roots of the test plants which probably offered little
resistance to infection. In documenting the occurrence of VA
mycorrhizae in any species, it is important to observe whether
there are mycorrhizal plants closely associated with it. Care
should be taken not to confuse common root parasites for the
fungal structures of VA mycorrhizae.

#0302 1gmAL, S. H,; ‘TAUQIRi. S,; Aziz, A. L; AHMAD, 1.
" S.; 1AL, H. M. A ficid survey of vesicular arbuscular
mycorrhizal associations in cereals, Biologia, Pakistan (1978)
24 (1) 97-113 [En, 19 ref, 9 tab.) Univ. Punjab, Lahore,
Pakistan.

VA mycorrhizal infcction was present in both young and
mature oats, sorghum, barley, wheat, maize and rice under
field conditions. Generally no correlation *as found between
the infections caused by mixed Endogone-type spores and
growth parameters, such as fresh and dry wt, number of
tillers, plant heights or number of leaves. Cultivation of
strongly mycorrhizal plant spp. did not affect the frequency
of a ranicular E. spore type. In mixed populations, white
reticulate spores were selectively decreased by urea and
yellow vacuolate spores selectively increased. The effect of
water regime, cutting host plants and the occurrence of E.
spores and VA mycorrhizae are discussed.

0303 KHAN, A. G. Vesicular-arbuscular mycorrhizes
in plants colonizing black wastes from bituminous coal
mining in the Illawarra region of New South Wales, New
Phytoiogist (1978) 81 (1) 53-63 [En, 40 ref.] Science
Oepartment, Goulburn  College of Advanced Eduction,
Goulburn, N.S.W., Australia, 2580.

On three commercial coal tips all the plants examined,
except species of Personia and Banksia (Proteaceae), were
infected by VA mycorrhizal fungi. Infection level ranged
from 0 to 88%. Three main types of fungal endophytes,
namely Glomus macrocarpus var. macrocarpus, Glomus
mosseae, and Sclerocystis rubiformis, were identified. The
possible role of VA mycorrhizas in plant colonization of coal
spoil areas is discussed. Colorimetric quantification of VA
infection was a useful alternative to the slow and tedious
method of clearing and staining. However, the pigment-
extraction method is reliable only for measuring mycorrhizal
infection in controlled short term experiments, and cannot be
used to analyse infection in field-grown, long established
roots.

0304  MoLina, R, J.; TRAPPE, J. M.; STRICKLER, G. S.
Mycorrhizal fungi associated with Festuca in the western
United States and Canada. Canadian Journal of Botany
(1978) 56 (14) 1691-1695 [En, 27 ref.] Pacific Northwest
Forest and Range Experiment Station, Forestry Sciences
Laboratory, Corvallis, OR, USA 97331,

Vesicular-arbuscular mycorrhizal infection and associated
mycorrhizal fungi were examined for Festuca viridula,
Festuca idahoensis, Festuca scabrella, Festuca thurberi,
Festuca ovina, and Festuca arizonica occurring in Festuca-
dominated grasslands. All plants were mycorrhizal. Nearly all
had mycorrhizal infection in 75% or more of their fine root
length. Although levels of infection were consistently high,
spore numbers were generally low. No differe ices in the
degree of infection between Festuca species or habitats were
observed. Eleven mycorrhizal fungi were identified and
ranked by decreasing fisquency as follows: Glomus
fasciculatus,  Glomus  tenuis, ~ Gigaspora  calospora,
Acaulospora laevis, Glomus macrocarpus var.macrocarpus,
Glomus microcarpus, Acaulospora scrobiculata, Glomus
mosseae, Glomus macrocarpus var.geosporus, Sclerocystis
rubiformis, and an unidentified Acaulospora species. It was
common to find two or more species infecting an individual
plant. The mean number of fungal associates/community site
ranged from 2.7 species for F.idahoensis 10 5.0 species for
F.arizonica. None of the mycorrhizal fungi appeared to be
specific for any particular Festuca host. [

0305 Portry, V. P, Occurrence of vesicular-arbuscular
mycorrhiza in certain tuber crops. Journal of Root Crops
(1978) 4 (1) 49-50 [En, 10 ref,, 5 fig.) Cent. Tuber Crops Res.
Inst., Trivandrum, India.

TyFical VA mycorrhiza were found for the first time in
roots of cassava, sweet potato and Coleus examined but not
in those of Dioscorea, Colncasia or Amorphophallus.

0306 REEce, P. E.. ‘Bonnam, C. D. Frequency of
endomycorrhizal infection in grazed and ungrazed blue grama
plants, Journal of Range Management (1778) 31 (2) 149-151
En, 18 ref.] Range Science Dep., Colorado State Univ., Fort
Collins, Colorado, USA 80523.

A study was conducted in eastern Colorado to examine
the occurrence and extent of endomycorrhiza infection in
roots of blue grama (Bouteloua gracilis) plants under grazed
and ungrazed conditions on two soil types, loamy sand and
sandy loam. The frequency of mycorrhizal infection in blue
grama roots was determined from two criteria: occurrence of
any mycorrhizal element, and occurrence of fungal vesicles.
No significant differences were observed with respect to
grazing using the first frequency criteria. However, rools of
previously grazed plants had significantly higher frequencies
of vesicles than those collected from cxclosures. Frequency of
vesicles was found to incrcase linearly wit* increase in
rooting depth of blue grama. Significant grazing effects on the
frequency of vesicles were obseived primarily in the first
sample depth, 0-10 cm.

#0307 RoTHWELL, F. M.,; HoLT, C. Vesicular-arbuscular
mycorrhizae established witb Glomus fasciculatus spores
Isolated from the facces of cricetine mice, USDA Forest
Service Research Note (1978) No. NE-259, 4 pp. [En, 6 ref,,
1 fig., | tab.) USDA, Forest Service, Broomall, Pa., USA.

The mice were trapped on 2 revegetated surface-mined
areas, onc with a freshly seeded grass legume cover and one
with an early successional grass-forb cover. Chlamydospores
of G. fasciculatus isolated from the mice produced
representative endomycorrhizae with maize under glasshouse
conditions.

0308 SPARLING, G. P.; TINKER, P. B. Mycorrhizal
Infection in Punnine grassland. 1. Levels of infection in the
ficld. Journal of Applied Ecology (1978) 15 (3) 943-950 {En,
42 ref.] Macaulay Inst. for Soil Res., Craigiebuckler,
Aberdeen AB9 2QL, UK.

Roots collected from 3 contrasting types of permanent
grassland in the Pennines were consistently infected by
vesicular-arbuscular (VA) mycorrhizal fungi. About half of
the root material with cortex was infected and there was litile
variation in infection with soil depth. Seasonal changes in
infection were small. The greatest total wt. of root and total -
wt. of infected root occurred in summer, although the highest
levels of infection were in winter. Spores of the VA fungi
were not common and it is likely that many of them are non-
sporing forms. Top-dressings of P fertilisers (250 kg P/ha)
decreased mycorrhizal infection during the Ist yr of
application, but this effect declined after 2 yr at 2 of the siles.
Lime, N and K dressings did not appreciably affect the
amount of mycorrhizal infcction.

#0309  SpiTko, R. A,; TATTAR, T. A;; ROHDE, R. A.
Incidence and condition of vesicular-arbuscular mycorrhizac
infections in the roots of sugar maple in relation to maple
decline. Canadian Journal of Forest Research (1978) B (4)
375-379 [En, fr, 22 ref] Department of Plant Pathology,
University of Massachusetts, Amherst, MA, 01003, USA.

Twelve sugar maples (Acer saccharum Marsh.) on the
campus of the University of Massachusetts ranging from
healthy to severely declined were assigned to crown-condition
classes of increasing severity from 1 to 1V, Whole root
samples from each tree were cleared in 105 KOIl and
stained in (rypan blue to assess the degree of vesicular-
arbuscular infection. Five sections of secondary feeder roms
from cach tree were selected at random and examined under
a microscope. The number of infected cortical cclls per
centimetre of roots was counted to give an estimate of
percent mycorrhizal infection for each tree. An inverse
relationship was found between the degree of decline shown
by the crown and the amount of mycorrhizal infection in the
roots. Trees of class I had young inféctions showing extensive
arbuscule development and few vesicles. In classes 11 ta 1V
there was a decrease in the number of cortical cells infected
by the fungus and an increase in vesicle formation, at times
to the point where cortical cells were disrupted by their
presence. In class 1V, arbuscules that were present had
undergone digestion of the fine branches so that only the
collars were in evidence. Soil pH and nutritional status were
determined but no relationship was found between those
factors and the health of the fungal symbiont in the roots.

0310 SwaRD, R. J.; HALLAM, N. D.; HOLLAND, A. A.
Endogone spores in a heathland area of south-eastern
Australle. Australian Journal of Botany (1978) 26 (1).29-43




(En, 29 ref, 1 tab, 25 fig] Monash Univ., Victoria,
Australia.

The relative spore numbers of vesicular-arbuscular
mycorrhizal fungi in a heath area on szndy podzolic soil at
Cranborne were menitored over 2 yr in sites containing
disturbed and undisturbed native vegetation, as well as
recolonizing areas of mixed indigenous and introduced s p.
Many Endogone spores were found, and some correlation
between peak spore numbers and periods of high rainfall was
recorded in the disturbed sites. No such correlation was
found «n undisturbed heath. Many spores of varying
mory ..ology were examined, and 8 spore types belonging to
non-sporocarpic members of the Endogonaceae are described
in detail. The viability of a white, bulbous-based spore type
was investigated following storage under different conditions
for varying lengths of time.

0311 TuHoMmazINi, L. L [Vesicular-arbuscular
mycorrhiza In Annons coriacea Mart,] Micorriza vesicular-
arbuscular em Annona coriacea Mart. Phyton, Argentina
(1978) 36 (1) 75-84 [P, en, 8 ref] Departamento de
Génetica, Evolugio Faculdade de Filosofia, Ciéncias e Letras
de Rio Claro, Estado de Sio Paulo, Brazil.

Annona coriacea in the “cerrado” had an endotropic
"mycorrhiza, which belonged to the Paris series of Gallaud
and to the vesicular-arbuscular group of BurgefT end other
authors.

0312 TuHomaziNi, L. I [Vesicular-arbuscular
mycorrhiza on Tocoyena formosa (Cham. & Schl.) K.Sch.]
Micorriza vesicular-arbuscular em Tocoyena formosa (Cham.
& Schl.) K. Sch. Revista de Agricultura (1978) 53 (1/2) 64-
67 [Pt, 11 ref.] Faculdade de Filosofia, Ciéncia e Letras de
Rio Claro, SP, Brazil.

0313 Apnot, L. K;; RobsoN, A. D.  The distribution
and abundance of vesicular arbuscular endophytes In some
Western Australian soils. Australian Journal of Botany
(1977) 25 (5) 515-522 [En, 22 ref] Department of Soil
Science and Plant Nutrition, University of Western Australia,
Nedlands, W.A.6009, Australia.

The distribution and abundance of large-spored vesicular
arbuscular (VA) endophyies was examined at three localities
in Western Australia. Within cach locality, soil samples were
collected from sites with a range of soil properties and
superphosphate histories. Vesicular arbusculas endophytes
were widespread. Spores were found in all Lut five of 104
samples. In two of the samples where spores were not found,
plants grown in the soils formed VA mycorrhizas. Root
infection by a fine endophyte resembling Rhiizophagus tenuis
was also frequently observed. Five spore types were found.
Honey-coloured sessile spores were present in 85% of the
samples. The yellow vacuolate spore type was the second
most common endophyte, but its distribution was mostly
limited to cultivated and fertilized soils. Endophytes other
than the yellow vacuolate spore type occurred on both virgin
and agricultural soils. The distribution of honey-coloured
sessile and yellow vacuolaté spores in cultivated soils
appzared to be associated with variation in soil pH. The total
numbers of spores collected on a 106 pm sieve were not
correlated with soil pH, NaHCOj-extractable phosphorus or
superphosphate history.

0314  AMes, R. N.; LINDERMAN, R. G.  Studies on
the vesicular-arbuscular mycorrhizae of Easter lily in the
Pacific northwest. [Abstract). Proceedings of the American
Phytopathological Society (1977) 4, 201 [En] California
University, Berkeley, California 94720, USA,
Vesicular-arbuscular  mycorrhizal (VAM)  fungus
infections in roots of field-grown Easter lilies were sparse in
March (5 or fewer arbuscules/infection unit) and increased
until September when bulbs were harvested. Four species
were found: Acaulospora trappei, A. elegans, Glomus
fasciculatus and G. monosporus. Lily bulbs were inoculated
in the preenhouse with spores, roots and soil from trap
plants &icld inoculated). Controls were uninoculated or
given an inoculum suspension (IS) which had passed
through a 38 um sicve to remove VAM spores. Plants were
given one of three fertilizer rates: high, low or none. VAM
inoculated plants grew less than controls, apparently due to
root rot caused by Fusarium oxysporum, which had built up
on the trap plants. Controls were non-mycorrhizal, and onl
IS controls were slightly infected with F. oxysporum. Hi
fertilizer rates enhanced root rot and inhibited VA
infection. The best growth and most mycorrhizae occurred
with plants given the low fertilizer rate. Non-fertilized
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plants grew poorly and had the fewest VAM infections, In
another experiment, lily scedlings inoculated with A,
trappei, excluding pathogens, grew significantly better than
controls, having a greater frcsﬁ weight and higher levels of
N, P, K, Ca and Mg.

0315  AMEs, R. N.; LINDERMAN, R. G. Vesicular-
srbuseular mycorrhizae of Easter lily in the northswwestern
United States. Canadian Journal of Microbiology (1977) 23
(12) 1663-1668 [En, 27 ref.) Department of Botany and Plant
Pathology, Oregon State University, Corvallis, Or, USA
97331. ’

The vesicular-arbuscular  (VA) mycorrhizal fungi of
commercially grown Easter lily (Lilium longiflorum) were
studied. Soil and root samples were collected monthly from
March through September 1975 and five fields in the coastal
area of southern Oregon and wnorthern California. Soil
sievings were inoculated onta clover, onion, and lily to cause
infections resulting in the production of many new
mycorrhizal spores facilitating identification. Four VA
mycorrhizal species were found: Acaufospora trappei, A.
elegans, Glomus monosporus, and G. fasciculatus. All four
VA species infeccted Easter lily, clover, and onion.
Acaulospora trappei and G. fasciculatus were the most
commonly isolated species from all five fields. Mycorrhizal
infections in roots of ficld-grown lilies were sparse and
presumably young in March and gradually increased in size
and number until September when bulbs were harvested.
Over 75% of each root system became infected with
mycorrhizae in fields with all four fungal species, and those
levels were reached by July. In fields with only two
mycorrhizal species, usually 50% or less of each root system
was infected, even by the end of the growing season.

0316 BLCKER, W.N.; GERDIMANN, J.W. Glomus
etunicatus sp. Nov. Mycotaxon 6(1):29-32."1977.

0317 Cooper, K. M. Asplenium bulbiferum is non-
mycorrhizal. New Zealand Journal of Botany (1977) 15 (3)
645-647 [En, 19 ref.] Univ. Otago, Dunedin, New Zealand.

Evidence is presented that this fern is non-mycorrhizal,
and is possibly the only non-mycorrhizal ground fern in New
Zealand. The combination of an extensive root system,
copious and long root hairs and slow growth rate probably -
enables the fern to grow in the absence of a mycorrhizal
association in soils low in available P,

0318 Graw, D.; Reum, S. [Vesicular-arbuscular
mycorrhiza in the pegs of Arachis hypogaea L.) Vesikulir-
arbuskulire Mykorrhiza in den Fruchttrigern von Arachis
Mypogaea L. Zcitschnft fiir Acker-und Pflanzenbau (1977)
145 (1) 75-78 [De, en, 9 ref] Institut fiir Tropischen und
Subtropischen Pflanzenbau, Universitit Gottingen, 3400
Gattingen, German Federal Republic.

Groundnut plants grown on a soil containing mainly
incoluble P were inoculated with VA mycorrhiza. Fungal
symbiosis developed in the roots and also very intensively in
the pegs. It was assumed that the inycorrhiza enhanced P
uptaEf: in these structures.

0319 HarL, L R Species and mycorrhizal Infections of
New Zealand Endogonacese. Transactions of the British
Mycological Sociery (1977) 68 (3) 341-356 [En, 47 ref.]
Botany Department, University of Otago, Dunedin, New
Zealand. .

Species of the New Zealand Endogonaceae are described,
including four new species and one new combination of
Glomus, and one new species of Gigaspora. The morphc loogy
of vesicular-arbuscular ycorrhizas was affected by the
nutritional status of the host, the host species, and the species
of fungus. Except in the case of the polymorphic vesicles
associated with  Acaulospora infections and the external
vesicles of Gigaspora species, the inclusion of characteristics
of the mycorrhizal infections for species identification does
not seem warranted. Spore numbers tended to be low in bush
soils but high in disturbed arcas and under seral vegetations.

0320 JounsoNn, P. N. Mycorrhizal Endogonaceae in a
New Zealand forest. New Phytologist (1977) 78 (1) 161-170
[En, 21 ref] Botany Department, University of Otago.
Dunedin, New Zealand.

Most vascular plants and some liverworts in a New
Zealand coniferous-dicotyledonous forest harboured typical
vesicular-arbuscular  endophytes, Rhizophagus tenuis or
mixtures of the two. At least nine sporing fungi were present
but non-sporing races probably predominated. Spores were



present in variable densities (2-17X10* 1'') in forest soils but
their distribution was not obviously related to that of host
plants. In inoculation experiments, the fungi had a wide host
range and, in terms of growth response, hosts showed no
clear prefercnces for particular endophytes. There was some
indication of fungi being specific to soil type. Many tree
scedlings  begin  growth perched on rocks or logs and
Rhizophagus tenuis is a pioneer endophyte there. .

#0321 KORMANIK, P. P.; BRYAN, W. C,; SHULTZ, R. C.
Quality hardwood scedlings require early mycorrhiza)
development in nursery beds. 289-293 [En) .
.%In: - USA, SOUTHERN FOREST TREE IMPROVEMENT
COMMITTEE Proceedings of the Fourtcenth Southern
Forest Tree Improvement Confercnce, Galnesville, Florida,
June 14-16, 1977. Florida, USA; %Southern Forest Tree
Improvement Committee. (1977, recd. 1979) 305 + vi pp
[En, many ref. Sponsored Publication No. 36 of the Southern
Forest Tree Improvement Commiittee]

#0322 LAPUKHOVA, S. M. [Systematic position of
mycorrhiza-forming fungi on whent.] K sistematicheskomu
polozheniyu  mikorizoobrazuyushchego  griba  pshenitsy.
Botanicheskie  Materialy  Gerbariya  Instituta  Dotaniki
‘Akademii Navk Kazakhskoi SSR (1977) No.10, 121-123 [Ru,
14 ref.] Inst. Bot., Kazakh Acad. Sci., USSR.

On tiie basis of anatomical and worphological features a
fungus found only in cells of the curtical parenchyma was
identified as  Endogene  lignicola. A fungus ~ forming
mycorrhiza of the Paris quadrifolia type was observed on the
surface of and inside wheat rootlets.

0323  PowkLl, C. L. Mycorrhizas In hill-country solls,
1. Spore-bearing mycorchizal fungi In thirty-seven solls. New
Zealand Journal of Agricultuial Rescarch (1977) 20 (1) 53-57
[En, 14 ref.} Ruakura Agric. Research Centre, Ministry of
Agriculture and Fisheries, P.B., i'amilton, New Zealand.

Thirty-seven hill-country soils from the North Island
were examined for spores of vesicular-arbuscular mycorrhizal
fungi. Spore types of six species were found, in the genera
Glomus, Gigaspora, Acaulospora, and Sclerocystis, Glomus
fasciculatus and A.lnevis being the most common and having
the highest number of spores. No spore types were exclusive
to soils with efficient mycorrhizal fungi and absent from soils
with inefficient fungi. Non-sporing strains of mycorrhizal
fungi may be common in soils and mycorrhizal infection may
often occur after hyphal growth from infected root segments
rather than {rom spores.

0324 RepuEAD, J. F. Endotrophic mycorrihizas in
Nigeria: species of the Endogonaccac and thelr distribution.
Transactions of the British Mycological Society (1977) 69 (2)
275-280 [En, 18 ref] Federal Department of Forestry,
Ibadan, Nigeria. )

The niorphology of the mycelium in plant roots and soil
was  similar  to that of temperate Endogonaceae.
Endogonaceac spores were widely distributed in the soils,
which ranged from those of the moist Lowland Rain Forest
to those of the dry Sahel zone, and were gencrally most
frequent in areas with a marked dry season in which
herbaccous growth died back. The spores occurred mostly in
the top 15 cm of the soil. Several species of Endogonaceae
previously recorded in USA, Scotland or Australia were
found as well as several species not described clsewhere.

0325 RIAZI-HAMADANI, A.: PARBEKY, D.G.;
BETLHARZ, V.C. Vesicular-arbuscular mycorrhizal
nodules on tumato. Transactions of the British
Mycological Society (1977) 68(1):138-140

Nodules of a vesicular-arbuscular mycorrhiza
were found on the 1wots of a tomato plant .
growing in a pot of Cranbourne (Victoria) soil
of low fertili.y in a pot experiment in which

K and P but not N were supplied. The growtn

and fruiting ability of this plant were markedly
superion to others under the same treatment

but which did not possess mycorrhiza. No
evidence was obtained that the uptake of P was
more efficient in the mycorrhizal than in the
normycorrhizal plants.

0326 RIFFLE, JERRY W. (Rocky Mtn. For. Range Exp. Stn.. For. Sci.
Lab., E. Campus, Univ. Nebr., Lincoln, Nebr. 68503, USA.) First report of
vesicular-arbusculsr mycorrhizse on Elaeagnus angustifolia. MYCOLOGIA
69(6): 1200-1202. 1977(recd. 1978). {In Engl]—E. angusiifolia (Russian
olive), a native ¢” Curope and western Asia, has become naturalized in the
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- USA and is distributed from 1he Pacific coast eastward to New Enpland and

from Canada to Mexico. In the Great Plains (USA) it is used in farmeizad
and field windbreaks as a landscape tree. Examination of 1280 one cm root
segments from 160 one yr old scedlings from Lincoln-Oakes Nurscry of
Bismark, North Dakota (USA) showed that £. angustifolia had vesicular-arbuscuiar
(VA) mycorrhizac associated with it. Mycelia of VA fungi were concentrated
in the cortex. No mycelium was observed in root hairs or in meristematic,
epidermal, endodermal or vascular tissues. Hyphal growth was intercellular.
Infection by native VA fungi produced na modification of the extcrnal
morphology of roots. The VA mycorrhizac were found principally on short,
straight, white, lateral rootlets. These rootlets were brittle and easily broken off
when scedlings were lifted.

0327 Ross, J. P.. RUTTENCUTTER, R. Population
dynamics of two vesicular-arbuscular endomycorrhizal fungi
and the role of hyperparasitic fungi. Phyropathology (1977)
67 (4) 490-496 [En, 8 ref] Agricultural Rescarch Service,
U.S.Department of Agriculture, and Department of Plant
Pathology, North Carolina State University, Raleigh, N.C.
27607, USA.

Populations of Glomus macrocarpus var. geosporus and
Gigaspora gigantea as based on -the numbers of
chlamydospores in roots and azygospores in soil respectively,
were followed through two growing scasons in small plots on
which peaauts and soybeans were grown. During the second
growing season, root infcction data were also obtaine’
Populations of G.macrocarpus increased rapidly during *
first scason only in plots without G.gigantea, which .
indicate cither that G.macrocarpus does not compete welt
with G.gigantea, or that other factors such as hyperparasites
inhibit the former more than the latter. The inhibitory elfect
of high soil phosphorus on the percentage of root infection
was less in doubly-infected roots than in roots infected with
G.macrocarpus alone. Two hyperparasites, a species of
Phlyctochytrium and a ‘Pythium-like' fungus, were found
attacking G.macrocarpus at the end of the second season.
The hyperparasites were associated with a decline in
chlamydospore production in soybean roots growing in soil
frcm the plots.

0328 SaIF, S. R AL, L; Zaipi, A, Al Vesicula:-
arbuscular mycorthizae in plants and Endogonaccous spores
In the soil of northern areas of Pakistan III, Dir und Chitral,
Pakistan Journal of Botany (1977) 9 (2) 129-148 [En, 5 ref., 3
pl. (13 fig.), 1 tab. See RPP 57, 1597} Univ. Islamabad,
Pakistan.

Incidence of VA mycorrhizae in roots and spores of
Endogonaceae in soil surrounding the roots of 200 plants (47
families) were studied. VA mycorrhizae were of gencral
occurrence i all plants examined except members of the
Caparidaceac, Commelinaceae, Cyperaceae, Guttiferae,
Rutaccae, Violaceae, Zygophyllaceae and 1-10 plants in other
families, Percent infected root length was 50-78 in 6% of the
plants and 048 in the others. Glomus mosseze, G.
macrocarpus and  Acaulospora Imevis spores occurred
frequently, those of G. mosseae being the most abundant.

0329 SATF, S.R.; PARVEIN, D. Vesicular-
arbuscular mycorrhizae in plants and endogona-
ceous spores in the soil of northern arecas of
Pakistan. 11 Kaghan Valley & Babusar (Gilgit)
Is’amabad J. Sci. 4(1):9-17. 1977.

The incidence of vesicular-arbuscular mycorrhizae
in roots and Indogonaceous spores in rhizosphoivs
of 87 plants belonging to thirty famiYies col-
lected from Kaghan Valley and Babusar was invest-
igated. Vesicular-arbuscular mycorrhizae wcre
of general occurrence in all plants examined
except members of Phytolaceze Saxifragaceae,
Monotropaceae, and one to two plants of Chencpo-
diaceae, Compositae, tuphorbiaceae, Crassulariacac
and Rannunculaceae. The proportion of roots
colonized by VA mycorrhizal fungi ranred 50 to
100% in &th of the plants 12 to 48% in the
remaining plants. Spores of four species of
Endogonaceae (Glomus macrocarpus var. microcarpus,
G. mosseae, Acaulospora laevis and Gigaspora
colospora) were frequently distributed in the
soil samples, G. ranrocarpus var. mACrocarpus
was more abundant than others. Two to three
types of fungal endophyteu were observed in the
plant roots. Another endophyte, with broad
septate hyphae, stained by trypan blue and



different from an endophyte with narrow hyphae
was also frequently observed.

0330  ScHENCK, N. C.; Nicotson, T. H. A zoosporic
fungus occurring on species of Gigaspora margarita and other
vesicular-arbuscular mycorrhizal fungi. Mycologia (1977) 69
(5) 1049-1053 [En, 5 ref, 4 fig, 2 tab.} Univ. Florida,
Gainesville, USA.

The occurrence and incidence of sporangia of a
Rhizidiomycopsis sp. on spores of G. margarita and other
endogonaccous spp. is reported. '

#0331  SCHUBERT, A. [Rescarch on vesicular-arbuscular
myeorr’ :a oa prapevine, Experiments on mycorrhizal
synthesis in the laboratory and further identification of the
endophyte.] Ricerche sulla micorrizia vescicolo-arbuscolare
nella vite. Prove di sintesi micorrizica in laboratorio ed
ulteriori identificazioni dell' endofita. Annali della Facolts di
Scienze Agrarie della Universiti degli Studi di Toriro (1971/
1979) 11, 239-254 [It, en, fr, 23 ref., 4 fig., 4 tab.] Fac. Agric.
Sci., Univ. Turin, Italy. .

In Piedmont infection was widespread and heavy.
Chlamydospores  -were identified as those of Glomus
fasciculatus and G. mosseac. In inoculation experiments in
the lab. considerable mycorrhizal development occurred but
only on ccrtain substrates.

0332 SONDERGAARD, M.; LAEGAARD, S. Vesicular-
erbuscular mycorrhiza In some aquatic vascular plants,
Nature, UK (1977) 268 (5617) 232-233 [En, 11 ref., 2 tab}
Bot. Inst., Univ. Aarhus, Risskov, Denmark.

An account of the incidence of VA infection in several
aquatic  plants including Littorella uniflora, Lobelia
dortmanna and JIsoetes lacustris in 4 oligotrophic lakes in
central Jutland, Denmark.

0333 Srarrow, F. K. A Rhizidiomycopsis on
azygospores of Gigaspora margarita, Mycologia (1977) 69 (5)
1053-1058 [En, 10 ref., 5 fig.] Univ. Florida, Gainesville,
USA. '

R. stomatosa is described as a new sp.

0334  Trarpg, J. M. Three new Endogonaceae: Glomus
constrictus, Sclerocystis  clavispora, and Acaulospora
scrobiculata, Mycotaxon (1977) 6 (2) 359-366 [En, 8 ref., 2
fig.] USDA, Pacific Northwest Forest Range Exp. Sta.,
Corvallis, Ore., USA.

Descriptions (and mycorrhizal associations) are given of
S. clavispora Trappe (grasses and sugarcane); G. constrictus
Trappe (Cocos, citrus, Persea spp. maize and grasses); and A,
scrobiculata Trappe (sugarcane, maize and wild grasses).

0335 AMES, R.N.; LINDERMAN, R.G, Acatulosporz
trappel sp. nov. Mycotaxon, 1976, 3(3):565-569.
A. trappel, described, is a vesicular-arbuscular
mycorrhizal fungus isolated from Easter lily
(Lilium LongifLorum) fields in the Pacific North-
wst (S. Ore, and N. Calif.).

0336 " COOPER, K.M. A field survey of mycorrhizaa
in New Zealand ferns. New Zealand Journal of Botany
(1976) 14(2):169-181,

Roots of most ferns are constantly mycorrhizal in
natural or modified communities, even in soils ex--
ceeding 200yg/ml Truog P. The entophytes involved
are predominantly Endogonaceae. Usually several
spore types are present in each rhizosphere and up
co 5 dissimilar types may occur in a single root
system. Infection in prothalli occurs, if at all,
only after the reproductive organs develop. The
young sporophyte is infected directly from the soil
The only obvious connexion between habitat and
infection type is a displacement of endomycorrhizal
by ectomycorrhizal infections, which is complete
where ferns are the only undergrowth in pure stands
of ectomycorrhizal native beech or exotic pine.
Details are given, for several ferns, onmycorrhizal
development when field soils were used for potting.'

0337 BECKER, W.N.; MALL, I.R, 1976. Gigaspora

margarifa, a new species in the Endogonacecae.
Mycotaxon 16:155-160 (1976).

0338 "DAFT, M.J.; HACSKAYLO, L. Arbuscular
mycorrhizas in the anthracite and bituminous coal
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-wastes of Pennsylvania.

Jourmal of Applied Eco-
logy (1976) 13 (2) 523-531.

Host of the herbaceous plants sampled from these
sites had arbuscular mycorrhizas. (iigaspora
igantea, isolated fram anthracite waste, stimulat-
2d the growth of maize in sand culture. HMHaize
with mycorrhiza grew on anthracite waste after
adjustment of the pH from 4,1 to 6.4 but not on
bituminous waste, even at pl6. Lucerne, nodulat-
ed and infected with mycorrhiza, grew well in
anthracite waste after the pH was raised, even
without supplementary nutrients. The potential
importance of arbuscular mycorrhizas in revege-
tation of coal wastes is discussed.

0339  EL-GIAHMI, A. A;; NicoLsoN, T. H.; DAFT, M. J.

Endomycorrhizal fungl from Libyan soils. Trunsactions of
the British Mycological Society (1976) 67 (1) 164-169 {En)
Department of Biological Sciences, University of Dundee,
UK :

The percentage mycorrhizal infections in crop plants,
Acacia spp. and shrubs in the Tripoli district are tabulated.
Most of the host plants had infection levels of 40-60 per cent.
Practically all the soil samples contained spores of endophytic
fungi. Apart from Glomus mosseze, several other
chlamydospore forms of endophytic fungi occurred in the
soils.

0340
ceac of India: two new species.
the British Mycological Society
3ue-343 .

Descriptions are given of Glomus multicaulis Ger-
demann & Bakshi and Sclerocystis sinuosa Gerdemans
€ Bakshi isolated from rhizosphere and soils of
forest trees in India.

0341  Gobsk, D. B;; MADHUSUDAN, T.; BAGYARAL, D. J.;
PaTit, R. B. Occurrence of vesicular-arbuscular
mycorrhizas on crop plants in Karnataka. Transactions of the
British  Mycological Society (1976) 67 (1) 16171 [En]
Department of Agricultural Microbiology, University of
Agricultural Sciences, Bangalore-560024, India.

Vesicular-arbuscular mycorrhizae occurred in all the
young crop plants stuJdied; the intensity of infection was
greatest in maize. The rhizosphere soil contaiued large
numbers of Endogone spores, but the identity of the
endophyte has not been established.

0342 HALL, I.R. Vesicular mycorrhizas in the
orchid Corybas macranthus. Trans. Br. Mycol. Soc.
66(1) 1976.

0343 HAYMAN, D. S.; BaRea, J.-M.; AzcoNn, R.
Vesicular-arbuscular mycorrhiza in  southern Spain: its
distribution in crops growing in soil of different fertility.
Phytopathologia Mediterranca (1976) 15 (1) 1-6 [En, 13 ref.,
2 pl.) Estacion Experimental del Zaidin, Avda de Cervantes,
Granada, Spain.

In the Granada district vesicular arbuscular mycorrhizal
infection was abundant in broad beans, grapevines and olives
where an average of 40% of the length of the feeder roots
was infected. In tomatoes 159 was infected. The amount of
infection varied much from site 0 site and even within sites.
A study of the soils at thé growing sites indicated that
extensive mycorrhizal infection could occur in soils of high as
well as in those cf low fertility.

0344  KOUCHEKI, il. K. and D. J: READ. (Dep. Bot., Univ. Shefficld,
ShefTield, Yorks. S10 2TN, Engl, UK.} Vesicolar-arbuscular mycorrbiza in
matursl vegetation systema: 11, The relationshlp b lafection and growib |
Festuca ovina L. NEW PHYTOL 77(3): 655-666. 1976.~Tbe cfTects of
vesicular-grbuscular (VA) mycorthizal atsocistion on the growth of £. avina
ware asseused in s0ils sterilized by irradiation, in wnsterilized soil, and in sand
or sand-p2at cultures with various nutrient additiens. [n irradiated soils. effects
of mycorrhizal infection were masked by nutrient release which proceeded
through the first 4 mo. of growth. However, 9 mo. after inoculation, significant
imcreases of yield and P content occurred in the mycorrhizal plants. When the
frradiated 50il was recovered and re-used to grow a 2nd crop, marked increases
of yield and P contenl were observed in mycorrhizal nlants. Growth in
amterilized field soil was very slow despite the fact that all the plants were
beavily infected. In sand cuiture, mycorrhizal plants were not significantly
larger than non-mycorrhizal controls when both were supplied with a full
astrient medium, but differences between the 2 categories were evident when
sod-peat mixtures were supplemented with dilute sutrient medium and water.
The results are di d in relation to the possible significance of mycorthizal

lnfection in the field.

" GERDIMANN, J. W.; BAKSHI, B.K. TIndojonn
Transactions of
(1976) 66(2)



http:ma-'tga.ta

#0345 KRYUGER, L.V.; SELIVANOV, I.A. Endophy-
tic fungi causing the formation of vesicular— ar—
buscular endomycorrhizas. [ndofitnye griby,
vyzyvavushchie obrazovanie vezikulyarno-arbus-
kulyarnykh, endomikoriz. Uch. Zap. Perm. Gos.
Fed. Tnst. (1975%) No.142, 69-95 From Refera-
tivnyi Zhwmal, Biologiya (1976) 7 V 275.

The taxonomy of these mycorrhizal fungi is diccus-
sed and the life cycle of Endogone spp. is
decribed, with a key for their identification.

0346- MoRI1EY, C. D.; MossE, B. Abnormal vesiculars
arbuscular mycorrhizal infections in white clover induced by
lupin. Transactions of the British Mycological Society (1976)
67 (3) 510-513 [En, 8 ref.} Rothamsted Experimentaf Station,
Harpenden, Herts. ALS 2JQ, UIL.
In a pot experiment with small pots on coastant-water-
.V sand trays, Lupinus cosentinii seedlings were highly
~~otant 10 VA mycorrhizal infection by Glomus mosseae or
« form of Endogone fasciculata, even in the presence of
heaviiy infected roots of Trifolium repens, and affected the
anatomy of the entry points of the fungi on the clover roots.
The morphogenetic effects of the lupin seedlings on the clover
-scedlings miay have been caused partly by root exudates but
were also caused by toxic substances in the lupin seed coats.

0347 Reap, D. J; KoucHekl, H. K.; HopGsoN, J.
Vesicular-arbuscular  mycorrhiza  in  natural vegetation
systems. L. The occurrence of infection. New Phytologist
(1976) 77 (3) 641-653 {En, 25 ref] Department of Bolany,
University of ShefTield, Sheffield S10 2TN, UK.

The intensity of vesicular-arbuscular  mycorrhizal
infection was ussessed in the major vegetation types of east-
central England.  AIl of the miost important species of
grassland, “scrub-and woodland were mycorrhizal and each
inditidual of any species normally carried a heavy VA
infection. Members of the Gramineae were particularly
heavily infected. In limestone grassland, infection extended to
members of the Cyperaceae and Juncaceae. Infection levels
were high throughout the year, the highest levels occurring in
the most nutrient-stressed situations. Mycorrhiza develops
soon after germination, often while scedlings are still in the
cotyledon stage. Since numbers of viable Glomus-type spores
are low infectior is thought to arise from root to root contact
rather than from spores. The ecological implications of the
widespread infection are discussed.

#0348 Rousy, K. W.; Russery, D. R, Propagation of
Podophyllum peltatum, [Abstract]. Journal of the Mississippi
Academy of Sciences (1976) 21 (Supplement) 11 [En]
Mississippi University, University, Mississippi 38677, USA.

Treatment of dormant Podophyllum peltatum thizomes
with various concentrations of kinetin, GA and IBA,
separately and in combination with various exposures to 4°C,
failed to induce bud and aerial sten formation, but did not
interfere with the cstablishment of new root systems. Active
rhizomes collected in March formed aerial stems with or
without the honmone treatments. An endotrophic mycorrhizal
fungus was present in the ruot of freshly collected plants but
was not obscrved in new root systems. Tetrazolium chloride
tests indicated a 325 germination potential in seeds taken
from ripencd fruits. Exposing these secds to 0.2%% potassium
nitrate, CO, laser, hot water or chilling failed to influence
germination. All seeds that germinated produced chlorotic
seedlings.

0349  Sair, S. R.; IFFAT, N. Vesicular-arbuscular
mycorrhizae in plants and endogonaceous spores in the spil of
northern areas of Pakistan, Pakistan Journal of Botany
(1976) 8 (2) 163-179 {En, 25 ref,, 5 pl., 1 fig., 1 tab.] Quaid-i-
Azam Univ., Islamabad, Pakistan.

In studies with 128 plants (37 families) collected from
Hunza, Nagar and Gilgit States, VA mycorrhizac were of
general occurrence in most cases. VA mycorrhizal infection
was also observed in 30 members of 10 familics generally
considered to be non-mycorrhizal. In most of the plants
arbuscular infection was very poor in contrast to the large
numbers of vesicles present in the root cortex. Of 4 different
cndophyte types observed, 3 were cndogonaceous and one
possessed  brown septate narrow hyphae. Six types of
endogonaceous  spores  were  found  in  soil samples.
Rhizosphere soil of most of the plants contained large
numbers of 2-4 types of spores, with Glomus mosseze and
G.macrocarpus in great abundance, reaching up to 2579/50g
rhizosphere soil.
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0350 SaNNI, S. O .. Vesicular-arbuscular mycorrhiza In
some Nigerian soils ar their effect on the growth of cowpea
(Vigna unguiculata), tomato (Lycopersicon esculentum) and
maize (Zea mays). New Phytologist (1976) 77 (3) 667-671
(En, 17 ref.) Federal Dep. of Agric. Res., Moor Plantation,
Ibadan, Nigeria.

Cowpea and maize plants inoculated with specific spores
collected from 3 soil series at Ibadan showed vesicular-
arbuscular mycorrhiza in the roots within a few weeks of
growth. The infection was positively correlated to amounts of
P and N in the tissues.

0351 SCHENCK, N.C.; KINLOCH, R.A. lMycor-
rhizal fungi colonizing field ~rops on a newly
cleared woodland site. Univ. of Floridi, fain-
nesville, 32611 and Agr. Res. Center, Jay,
Fla. Proceedings of the American Phytopathol.
Soc. 3:27u- 1976 Abst.

In the fall of 1971, a woodland area in North-
estern Florida (Jay) was cleared and prepared
for planting. In the spring of 1972, soybeans
corn, peanut, sorghum, hahia grass, and a soy-
bean-wheat rotation were planted in 3
replicated plots in the cleared arca. Lach
year the same crop was grown in the same plot
except that the soybean-wheat rotation was
changed to cotton in 1974. All plots were then
fallowed in winter months. Ruutine cultural
and fertilization practices were followed .

A1l equipment utilized in the area was thorough:
ly cleaned before use. Vesicular-arbuscular
mycorrhizal (VAM) fugni were monitored annually
at or near crop maturity by wet sieving
rhizosphere soil and clearing and staining
roots.

Fow VAM spores were found in the plots before
the initial planting. The greatest number of
VA spores was recovered after the first crop
(1972). The maximum number of VAM species

(8) was recovered in 1973. In general, the
number of species and total number of spores
declined with each successive year. In 1975
only 3 species of VAM fungi were recovered

and 75% of the spores were those of Gigaspora
margarita. VAM fungi developed selectively on
the crops G. gigantea and G. coralloidea spores
were recovered mostly from soybean; Aculospora
laevis was recovered mostly form sorghum;
Gipaspora murgarita and Glams fasiculatus were
Tocovered octly Fram bahis rass. THoS
intensive monocrop agriculture rapidly reduces
the population of VAM found in a natural
ecosystem.

#0352 SERGEEVA, R. V. [The occurrence of
mycorrhiza in apple trees grown hydroponically.) Uchenye
Zapiski Perm. Gos. Ped. In-t (1976) 150, 238-239 [Ru) From
Referativnyi Zhurnal (1977) 4.55.879.

The occurrence of endotrophic mycorrhiza was observed
on red-leaved Paradise trees growing in a nutrient solution
containing N at 1-400 mg/1.

#0353 TUPAS, G.L. ; SAJISE, P.E., Mycorrhizal
associations in some savanna and reforestation

trees. Kalikasan (1976) 5(2) 235~-2u0. Univ.
Phillippines, Los Bafios, College, Laguna. Philip-
pines.

Evidence is presented that symbiotic micro-organisms

occur in the roots of dominant savanna trees and
same reforestation spp. in the Fhillippines.

#0354  WiLLiams, S. E; ALpoN, E. F.  Endomycorrhizal
(vesicular arbuscular) associations of some arid zone shrubs,
Southwestern Naturalist (1976) 20 (4) 437-444 [En] Rocky
Mountain  Forest and Range Experiment  Station,
Albuquerque, New Mexico 87101, USA.

Vesicular-arbuscular endomycorrhizae were observed in
assuciation with the following plants, sampled throughout
New  Mexico:  Atriplex  canescens,  Eurotia  lanata,
Amelanchier oreophilus, Amelanchier utahensis, Cercocarpus
montanus, Fallugia paradoxs, Holodiscus dumasus, Purshia



fridentata, Fendlera rupicola, Philadelphus microphylirs,
Quercus gambelii, Symphoricarpos spp., Artemisia (ridentas
and Rhus trilobata.

0355 BIRD, G.W. Orcurrence cf zpores of eando~
mycorrhizal fungi in Michigau apiicuitural soils.
Dept. of Entomology and Dept. of Botany and Plant
Path., Mich., State Univ., E. Lausing, Mich. Pro-
ceedings of American Phy. Soriety. Vol, 2, 1075,
p.28.

During 1974, 59% of 368 of the soil samples pra-
cessed by the Michigan State University Newaiuvde
Diagnostic Service Laboratory contained zygospnres,
azygospores or chlamydospores of fungi of the cen
trifugation-flotation technique with a 1.14 sp gr
of sucrose. Occurrence of spores in Michigan agri
cultural soils decreased from April through Juiy
and increased during the fall Y100, 100, 100, 62,
42, 42, 32, 49, 60, 76, 80, and 83% occurrence from
January through December, respectively). Soil from
10 vepetable crops, 5 field crops, 8 fruit crops,
.8 turf and ornamental plants and fallow fields were
processed, comprising 20, 10, 44, 19 and 7%, re-
spectively, of the samples analyzed. The recoveries
for the five groups were 51, 73, 61, 50 and 70X,
respectively. Cabbage was the only crop where
spores werce not recovered. Spore occurrence ap-
peared to be lower in organic soils used for vege-
table production than in general-use mineral soils.
While spores were recovered from potato soils,
hyphae, arbuscules and vesicles were not observed
in stained potato roots collected at various inter-
vals throughout the growing season.

0356 CrusH, J. R.  Occurrcnce of endomycoithizas in
soils of the Mackenzie Basin, Canterbury, New Zealand.
New Zealand Journal of Agricultural Kesearch (1975) 18 4)
361-364 [En) Grasslands Division, DSIR, Lincoln, P.B.,
Christchurch, New Zealand.

Fifteen grasses and 14 legume species from a range-of
soils and with varying fertiliser histories were examined; all
were mycorrhizal. Very high levels of mycorrhizal infection
were recorded in sown legumes in fertilised soils. Two
mycorrhizal  fungi, Acaplospora laevis and  Glomus
fasciculatus, were identified from soil-borne spores and
third, Rhizophagus tenuss, by its vegetative hyphae. It is
suggested that endophyte-host relationships vary between
parasitism and mutualism depending on soil ~ available-
phosphorus levels.

0357 DAFT, M. J.; HACSKAYLO, E.; NtcioLson, T. H.
Arbuscular mycorrhizes in plants colonising coal spolls in
Scotland and Pennsylvania. 561-580 {En, 24 ref.] Dep. of
Biol. Sci., Dundes Univ., Dundee DD1 4HN, UK.

In: Sanders, F.E.; Mosse, B.; Tinker, P.B. (Eds.) Endomycorrhizas,
Proceedings of a symposium held at the University of Leeds, 22-2§
July 1974. London, Academic Press. pp. S61 - 580, 1975,

3 coal tips in Pennsylvania and 3 in Scotland were
surveyed for general plant cover and mycorrhizal infection in
colonizing plants. Gigaspora gigantea sieved from anthracite
waste was cffective in promoting growth and ear and tassel
production in maize grown in sand culture. Mycorrhizal and
non-mycorrhizal maize plants grew in anthrucite spoil
adjusted 1o pH 6.4. Growth rates were similar during the 1st
40 days, after which plants inoculated with Glomus
macrocarpus var. geosporus grew faster.

#0358 FiLer, T. H.; Jr. Mycorrhizae and soil
microflora in a green-tree reservoir, Forest Science (1975) 21
(1) 36-39 [En] Southern Hardwoods, Laboratory, Stoneville,
Mississippi, USA.

Yearly flooding in winter and spring did not alter the
kinds of ecto- and endomycorrhizal fungi found on roots of
Liguidambar styraciflua, Quercus nuttallii, Q. phellos and Q.
Iyrata. In most samples the numbers of fungi were
temporarily reduced but populations recovered after waters
receded and were back to normal by the end of the growing
senason.

0359 CERDEMANN, J.W.; TRAPPE, J.M. Taxonomy of
Endogonaceae. In: Endomycorrhizas (Ed. by F.E.
Sanders, B. Mosse, and P.B. Tinker) Academic Press,
London. pp.35-51 (1975).

0360 HALL, I.R. Endomycorrhizas of metro-
sideros umbellata and W:inmannia racemosa. New
Zealand Journal of Uotany (1975) 13(3) 163-h72.
In the absence of endogeneous mycorrhizas it was
difficult to keep seedlings of W. racemosa alive
in soils low in available P, although the seeds
contain a high proportion of P in healthy foliage
and the root system possessed few and short root
hairs. In contrast the seed of M. umbellata has
a low P. conc. (0.05%) but seedling§ grew Slowly
without mycorrhizas even in low P soils. There
was also a min. of 0.04% P in healthy foliage
and there was intermittent production of short
(0.3 nm) root hairs. Mycorrhizal plants were
stimulated by apatite but uninfected plants were
not. Forest soils were estimated to contain
4000 - 20000 endogenaceous ‘spores/l and root
infection to be 8-24% in adult trees of W. race-
mosa and up to 76% in scedlings. Adult infection
im Y. urbellata was 1-14%.

0361 HavMman, D. S. The occurrence of mycorrliza
In crops as affected by soil fertility, 495-509 [En, 21 ref.]
Rothamsted Exp. Sta., Harpenden, Herts ALS 21Q, UK.

In: Sanders, F.E,; Mosse, B.: Tinker, P.B. (£ds.) Endomycorrhizas,
Proceedings of a symposium held at the University of Lecds, 22-25
July 1974, London, Academic Press, pp.

Quantitative studies at Rothamsted on the effects of
fertilizers on the occurrence of VA mycorrhiza and Endogone
spp. spores under agricultural conditions are summarized. On
Broadbalk wheat plots the mycorrhizal population was much
larger on plots w?lich had not received fertilizer since 1843
and reveral Endogone spore types were present. Numbers of
white reticulate spores were most affected by fertilizer. On
Little Knott wheat plots, N treatment reduced VA infection
and spore numbers. All spores were of the laminate type. On
a light sandy soil at Woburn, where wheat was grown in
rotation with potatoes and legumes, mainly spores of the
reticulate type were found and their numbers were greatly
reduced by R fertilizer. In Vicia faba, N had no clear effect
on spore numbers. In a rotation of potatoes, barley and °
swedes, most VA infection was present in plots given least P
and most spores occurred in plots given intermediate amounts
of P. The results are compared with those of other field and
glasshouse experiments,

0362 HAYMAN, D.S. Vesicular-arbuscular
mycorrhiza: its occurrence, effects on plant
growth, and its significance in Australia.
Australian Plant Pathology Society Newsletter
(1975) 4 (2) 15-18, ° '

0363’ 1QBAL, S. H., KAUSAR SULTANA and BUSHRA PERVEEN.
(Dep. Bot., New Univ. Cimpus, Lahore, Pak.) Endogone spore numbers In the
rhizosphere and the occurrence of vesicalar-arbuscular mycorrbizas In plants of
economic Importance. BIOLOGIA (LAHORE) 21(2): 227-237. 197¢

—The incidence of both intcrnal fungal associate and Endogone spores
in the rhizosphere of plants of economic importance was investigated. All soil

I ined Endog spores. In all, S sporc-types were recognired.
ive esti of Endogone population from different rhizospheres are
presentcd. Heavy vesicular-arbuscular mycorrhizal infections were detected in
tice (Oryra sativa) salads (Laciuca) and poppy (Papaver somniferum). No
infections were detected in parsnip, Amaryllis, or carrols.

0364 KOSKE, R.E. Endogone spores in Austra-
lian sand dunes. Canadian Jowrmal of Botany
(1975) 53(7) 668-672." Uniyv. Sydney, NSW, Austra-
lia.

Five types of spores of the endomycorrhizal fun-
gus (Endogone were abundant in the coastal sand
dunes of NSW. These spores have seldom been
reported from marine dunes and at least 2 of the
spore types recovered from Australian dunes have
not previously been reported from this continent.
The density of spores was greater in older, more
stabilized dunes than in younger foredunes and
mobile dunes.

0365 MEISTRIK, V. K. Mycorrhlzas In some New-
Zealand plant species, Revue d'Ecologie et de Biologie du
Sol. (1975) 12 (4) 681-689 [En] Environmental Ecology
Institute, Czechoslovak Academy of Sciences, Prihonice,
Prague, Czechoslovakia.
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The ten indigenous New Zealand species of trees and
shrubs studied all possessed endophytic nycorrhizae of
vesiculo-arbuscular  sub-type.  The symbiont was most
probably species of Endogone because of the frequent
occurrence of Endogone spores in the rhizosphere. The
highest intensity of infection was found in the species
Hedycarya arborea (Monimiaceac).

0366  MmsTrIK, V. K;; HADACG, E. Myecorrhizas of
Arctostaphylos uva-ursi, Pedobiologia (1975) 15 (5) 336-342
{En, fr] Ustav Krajinné Ekologie, Ceskoslovenské Akademie
V&d Prihonice u Prahy, Czechoslovakia.

0367 NAIR, L.N.; MAHABALE, T.S. Mycorrhiza
in ophioglossaccae: I. Morphology of endophytes
in vivo. Geophytology 5(1):16-23. 1975.
Morphology of the endophytes in vivo was studied
in Ophioglossun reticulatum L., 0. pedunculosum
Prantl sensu non-Des., O vulgatum L. 0. fibrosum
Schum., O aitchisoni d'Alm., 0. nudicaule L.,

0. gramineum Wild., Botrychium viginianum var.
daucifolium Bedd. and Helminthosta ys zeylanica
L. It was observed that in the material of
Helminthostachys zeylanica collected, no endo-
phytes were present. 1In all other plants they
were present. The mode of entry of fungus and
three stages of endophytes that developed viz.,
mycelial, vesicular and arbuscular were found

in succession in all of them. The paper
discusses the mode of living of mycorrhiza in
the host plant.

0368 TPowkert, C. L. Rushes and sedges are non-
mycotraphic, Plant and Soil (1975) 42 (2) 481-484 [En])
Botany Departinent, Otago University, Dunedin, New
Zealand.

Few rushes and sedges were infected by endomycorrhizal
fungi in the ficld; infections which formed were mainly of
mycelium in the rhizosphere with only occasional lodgements
in epidermal cells. In a pot experiment using a soil of very
low” P availability, rushes and sedges remained non-
mycorrhizal and yet produced more shoot dry matter than
mycorrhizal Poa colensoi. Rushes and sedges had much
longer root systems than non-mycorrhizal Poa colensoi, but
comparable shoot P concentrations. They appear to have
evalved extensive, finely branched root systems rather than
the mycorrhizal hubit for extracting P from infertile soils. In
pot_experiments, they reject mycorrhizal infection, even if
suffering P deficiency.

0369 SAfF, S. R. The occurrence of mycorrhizas and
Endogone spores in the rhizospheres of plants growing
around Unlversity Campus Islamabad. Pakistan Journal of
Hotany (1975) 7 (2) 175-182 [En] Department of Biology,
University of Islamabad, Pakistan.

Vesicular-arbuscular mycorrhizac occurred in most of
the seventy-three plants examined. Ectotrophic mycorrhizae
occurred in six species. Ectoendomycorrhizae occurred in the
Oleaceae. Infection with vesicular-arbuscular mycorrhizae was
intense in Euphorbiaceae. Most soil samples contained
Endogone spores, including some rhizosphere samples from
non-mycorrhizal plants. Of the cight types of Endogone
srorcs known to occur in Pakistan, four types were found,
the yellow vacuolate non-endosporic type being predominant.

0370 SPARLING, G. P.; TINKER, P. B. Mycorrhizas
In Pennine grassland, 545-560 [En, 35 ref.] Dep. of Pl Sci.,
J.ecds Univ,, Leeds LS2 9JT, UK.545 - 560. 1975,

In: Sandess, F.E.; Mosse, B.; Tinker, P.D. (Eds.) Endomycorrhizas,
Proceedings of a symposium held at the University of Leeds, 22-25
July 1974, London, Academic Press.

The proportion of mycorrhizal roots in grasscs at 3 sites
in the Pennines was assessed by a modified point intersection
method. Root wt. declined sharply with depth, with >95%
in the top 15 cm of soil. The percentage infection varied fittle
between scasons or with depth above 25 cm, but declined
slightly below this. In an acid brown earth soil of the
Malham series, 49.2 ~ 56.1% of the root length in the top 25
cm of soil was infected. P fertilizer reduced infection, but N
and K did not. Arbuscular and vesicular-arbuscular
mycorrhizal types and non-mycorrhizal endophytes were
present. Agrostis fenuis, Anthoxanthum odoratum, Festuca
rubra, Cynosurus cristatus and Nardus stricta were grown in
y-irradiated soil in a glasshouse and were either non-
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mycorrhizal, mycorrhizal (inocw’'-*sd with sievings of field
sotl) or given 80 mg P/kg soil.  sponses to P were clear
after 12 months and were greatest  35%) in the Malhan soil,
where mycorrhiza incrcased the cumulative dry wt. of tops at
14 months by 16%o. In Roddlesworth and Brickfield soils
therc was no yicld response to mycorrhiza despite heavy
infection and strong responses to P (39 and 29%, resp.). The
possible importance of mycorrhiza under field conditions is
discussed.

0371 STRZEMSKA, J. Mycorrhiza in farm crops
grown in monoculture, 527-535 [En, 3 ref] Acad. of Agric.,
Olsztyn, Poland.

In: Sanders, I'.E,; Mosse, D.; Tinker, P.B. (Eds) Endomycorthizas,
Proceedings of a symposium held at th: University of Leeds, 22-25
July 1974, London, Academic Press. pp. 527 - 535, 1975,

After 5 yr of monoculture there were marked reductions
in mycorrhizal infcction of rye, wheat, harley and oats given
high, and apparently above opt., rates of fertilizer. After 12
yr of monoculture infection of wheat was similar without
fertilizer and with low and high rates of'FYM, was increased
by a low rate of NPK and dccreased by high NPK or FYM
+ NPK. All treatments increased yield. In rye all fertilizer
treatments except low FYM markedly decreased infection
after 13 yr of monoculture. In Vieia faba, mycorrhizal
infection remained at a similar level during 5 yr of
monoculture at a low rate of NPK, but increased at high
NPK; yields were, however, less after 5 yr at both fertilizer
rates. .

0372 STRZEMSKA, J. Occurrence and intensity of
mycorrhiza and deformation of roots without mycorrhiza in
cultivated plants, 537-543 {En, 11 ref] Acad. of Agric.,
Olsztyn, Poland.
In: Sanders, 1.E.; Mosse, B,; Tinker, P.B. (Eds.) Endomycorrhizas,
Procecdings of a symposium held at the University of Leeds, 222§
July 1974, London, Academic Press nn §37 - 5§43, 1975~
Myecorrhizal infection ratings were determined for 68
spp. belonging to 13 families. Data are given for barley, oats,
wheat and rye, and for 20 leguminous spp. i

0373 TANDY, P.A.
endogonaceae in Australia.
23,849-866.
Fructifications of nine Australian members of the
Endogonaceae are described. Five of these a:
new species: Endogone appregata, E. reticulats,
E. crassa, Glomus tubaetormis, and Glomus tencr.
Endogone flamnicorona Trappe & Gerdeminn is
reported for the [irst time in the southern hemi-
sphere, and Gloms macrocarpus Tul.§ Tul. var.
macrocarpus is a new record for South Australia.
key to the known sporocarpic species of the
Endogonaceae in Australia is provided.

0374. TEDESCO DE BRESCIA,A. Presence of
endotrophic mycorrhizas in grass. Rev. Biol.
Urug. 3(2):175-~179.1975,Spa. The endotrophic
mycorrhizas present in 13 native Gramineas
(Axcnopus suffultus, Calamagrostis montevidensis
Digitaria phaeotrix, Melica aurantiaca, Paspalum
almum,, P. cromyorrhizon, P. dilatatum ssp.

dilatatum, P.equitans_ P-indeconum, P. inter-
medium., P. Maculosum, Piptochaetium bicolor and
Stipa filifolia) and its characteristics, 9 of
Them with @ sumer cycle and 4 of them with

a wvinter cycle are presented.

#0375 BONFANTE, P. F.; SCANNERINI, S. [Bacteria in
the root cap In endotrophic mycorrhiza of Ornithogalum
umbellatum L.} Allionia (1974-1975)20, 23-33 [It, en] Centro
di Studio sulla Micologia del Terreno del C.N.R., Istituto
Botanico dell’ Universita di Torino, Italy. .

Ordinary and eclectron microscopy showed that Gram-

negative bacteria occur in the mucigel or the first outer cell
layer of the root cap.
0376 DAFT,M.J.; NICOLSON,T.H. H. Arhuscular
mycorrhizas in plants colonizing coal wastes in Scotland,
New Phyrologist (1974) 73 (6) 1129-1138 [En} Department of
Biological Sciences, Dundee University, Dundce, UK.

All the grasses and ncarly all the dicotyledonous plants
growing on three coal tips in Scotland were infected by
vesicular-arbuscular mycorrhizal fungi. Infection levels ranged

Sporocarpic species of
Aust. J. Bot., 1975.




from 20 10 90z. Three main types of fungal endophyies were
identified, two being Endogone spp. and one with very
narrow hyphae. Mixed infeetions were present in some plants
and there was some evidence that the endophytes occurred in
different_areas of the tips. The ecological importance of the
mycorrhizas in thesc habitats is discussed.

0377 DOROKHOVA, N.A.; SHORINA, N.I. Mycor-
rhiza of ¢ olchicun speciosum Stev. in conneXion
with the Gge Stors OF 1ts individuals,] Mikoriza
bezvremennika velikolepnogo (Colchicum speciosum
Stev.) v svyazi s vozrastnym sostoyaniem ego .
osobei. Byulleten Moskovskogo Obshhestva Ispyta-
telei Prirody, Biologicheskii (1974) 79 (6) 118-
131.
C. speciosum is infected mainly by Endogone s oy
producing vesicular-arbuscular mycorrhiza. lhe
greatest diversity and abundance of fungi was
observed in medium and well developed plants at
seed maturation.

0378 GERDEMANN, J.W.; TRAPPE, J.M. The endo-
gonaceae in the Pacific Northwest. Mycologia
‘Momoir  (1974) No.5 76pp.

Endofione sensu lato is divided into 4 genera and
T additional new genus, Acaulospora, and 12 new
spp. are described. There are keys to the
genera and spp. Descriptions of the spp. include
distribution and mycorrhizal associations.

0379  Kuan, A. G.  The occurrence of mycorrhizas in
halophytes, hydrophytes and xcrophytes, and of Endogone
spores in zdjacent soils. Journal of General Microbiology
(1974) 8% (1) 7-14 [En] Biology Department, Islamabad
University, Pakistan. ’

[167.11:85)

None of the 13 hydrophytes (representing 16 genera)

cxamined - possessed  vesicular-arbuscular  mycorrhizas
although  approximately 50% of the rhizosphere soils

contained Endogone spores. The spores, however, were rare
or absent in permanently waterlogged soils. Of the 21
halophytes examined only those belonging to the
Chenopodiaceae (6  spp), Tamaricaceae (I sp) and
Zygophyllaceae (3 spp) .did not possess mycorrhizas. 51
xerophytes were examined and although rhizospheres of
Phocnix dactylifera, Ficus spp. Casuanina cunninghamiana,
Trbulus spp.  Zygophyllum atriplicoides and Fagonia
briguieril contained  Endogone spores there was no
mycorrhizal infecticn. Plants of the families Nyctaginaceae,
Portulacaceae, Amaranthaceae, Chenopodiaceae,
Tamaricaceae, Oleaceac and Elacagnaceae had neither
mycorrhizas nor Endogone spores in their rhizospheres, the
remaining 26 halophytes possessed mycorrhizas. Mycorrhizal
infection decrecased with depth but the abundance of
Endogone spores did not.

#0380 MEiSTRIK, V. The frequency of vesicular-
arbuscular mycorrhizae in the roots of Camellia Japonica L.
from different sites in New Zealand. Pacific Science (1974)
28 (1) 73-77 (En, 13 ref, 2 pl, 2 fig.) Lincoln College,
Canterbury, New Zecaland.

In root studies on camellias from several parks and
gardens the optimal growth of short (about 1-cm-long) roots
and development of mycorrhizal associations occurred at
depths of 5-15 cm. The average number of root hairs/cm of
root was 80-120 and vesicular-arbuscula mycorrhizas were
found most frequently in the short roots with dimmeters of
1.4&-2 mm. Spores of Endogone spp. occurred in the
rhizosphere of mycorrhizal roots. Roots with znd without
mycorrhizas did not differ morphologically.

* 0381 NOZADZE, L.M. [Mycorrhizas of alpine
herbaceous plants in the Kazbeg district. ) .
Trudy Instituta Botaniki, Akademiya Mauk Gru-
zinskoi SSR (1974) 27, 78-86.

0381a STRZEMSKA, J. Mycorthiza of cultivated

plants of the Papilionaceae family. Part V.
Cormon  vetch Vicia sativa and hairy vetch Vicia
villosa. Roczniki GleGoznawcze  25: 101-108.1974,

0382 STRIEMSKA, J. The occurence and intensity of
mycorrhiza  In  cultivated plants.  Trausactions, 10th
International Congress of Soil Science. 11, (1974) 81-88 [En,

3

=

fr, de, ru] Agricultural-and Engincering Academy, Olsztyn-
Kortowo, Poland.

Tabular data are reported on the occurrence of
mycorrhizae on 20 legume species.
0383! THAPAR, H.S.; KHAN, S.N. Studies on

endomycorrhiza in some forest species. Proceed-
ings of the Indian National Science Academy, B
(1973, publ. 1974) 38(6) 687-694 Forest Res. Inst.
Dehra Dun. India.

Descriptions are given of endomycorrhizae found
in several conifer and broad leaved trce spp.;

4 types of infection were recorded: vesicular,
arbuscular, vesicular - artuscular and peloton.
Several spp. of Endogone were identified as
symbionts and recovered from soils beneath the
trees. The occurrence of spores in the soil
depended on the tree sp., land use, soil moisture
and texture.

0384 THoMmazINI, L. 1. Mycorrhiza in plants of the
‘Cerrado’. Plant and Soil (1974) 41 (3) 707-711 [En) Dept de
Dotanica, Faculdade de Filosofia, Ciencias ¢ Letras de Rin
Claro, Sao Paulo, Brasil. :

Specics of trees on the cerrado regions of Rio Claro that
had associated mycorrhizae are reported.

0385, THOMAZINI, LILIAN ISOLDE. {Dep. Bol., Fac, Filos.,
Cienc. Letras, Rlo Claro, §ao Paulo, Braz.) Micorriza vesicular-
arbuscular em Aegiphila verticilata Vell. [Vesicutar -arbuscular
mycorrhiza in Acgiphila verticllata Vell. T

B BTN N orl. with Port, and Engl. aumm.)
«=The types, incidence and Intensity of mycotrophlc infestation de-
veloped In natural conditiona of the “cerrado” with nalive or ntroduced
plants, particularly Acglphtla verticillata Vell. were studied. The
mycorrhiza belangs To the endotrophic type, and in spite of a lew umall
differences, may be tncluded in the series Parls according to Gallaud
and in tho vesicular-arbuscular group of the classification employed
by Burgeff and other authors,

0386  VANDERPLOEG, J. F.; LIGHTY, R. W.; SASSER, M.
Mycorrhizal association between Li/ium taxa and endogone,
HortScience (1974) 9 (4) 383-384 {En, 9 ref] Delaware
University, Newark, USA.

Inoculation with the mycorrhizal fungus Endogone .
increased the growth of Lilium regale and Lilium ‘Burgundy’
as shown by visual estimation of leaf arca and dry weight of
shoots, bulbs and roots. Both grew better in topsoil than
subsoil whether inoculated or not. :

0387 VOZZ0, J.A.; HACSKAYLO, E. Endo- and
ectomycorrhizal associations in five Populus
species. Bulletin of the Torrey Botanical Club.
(1974) 101(4, 182-186. USDA Forest Service,
Starkville, Misz., USA.

After soil inoculation with mycorrhizal fungi, P.

fremontii, P. didentita and P. tremuloides
formed act: co%lzas and P. deltoides and P.

d. var. occidentalis formed both ecto- and
endomycorthizas. — spores isolated from endomycor-
rhizal P. deltoid. appear to be Endogone spp.
The rate of respiration was higher in these that
in nommycorrhizal roots and histochemical dif-
ferences suggest that protein synthesis is more
active in the micorrhizal yogts),

0388 WILHEIM, S.; STORKAN, R.S.; WILHELM,
J.M. Preplant soil fumigation with methyl bro-
mide-chloropicrin mixtures for control of soil-
borne diseases of strawberries A summary of
fifteen years of development. Agriculture and
Environment (1974) 1, 227-236.

In Calif. soil fumigation has made lands avail-
able for strawberries which were previously
avoided. Strawberry lands in turn now are in
great demand for vegetable, tuber and salad crops
and high yields of head lettuce, bean and potato
after strawberries are recorded. Growth de-
pression from soil fumigation due to temporary
reduction in the soil population of Endogone has
not occurred in strawberries since all planting
stocks carry this mycorrhizal fungus in the
roots arnd a better root system develops in
funigated soil.



*0389 BARTOLL, A.; RAMBFLLI, A. {Research of sulting in growth stimulation, was demunstrated

mycorrhizal symbiosis in a poplar stand in Central in inoculation experiments.

Italy.} Indagine sulla simbiosi micoirhizica in highest temp. (21/26°C, night/day) and longest at
un pioppeto dell'Italia Centrale. Pubblicazioni del the fowest temp. (11/16°). The rate of infection
Centro di Sperimentazione Agricola e Forestale was more rapid at 21/26° than at 16/26°; at !1/16°
(1973) 12, 37-42. it was always very slow. The final level of in-
In 14 rcotlet samples collected at ¢. 80 cm from fection, indicated by the plateau phase, was high-
t7aes and at a Jdepth of 30 cm after a long rainy est (B2%) at 21/26°, 73% at 16/21° and 11° at
pericd only 1 mycorrhizal form (described) was 11/16°. Plant growth was strongly stimulaced
found. after infection at 21/26° andflS/?thbut ads'ing-

R s . . . . nificant parasitic decrease of growth coul

0390 ¢4, A.G.; SAIF, S.R. Some observa- obsorved on the Bth weck at 11/16°, Spore pro-

tions on mycorrhizae of Olea cuspidata Wall.

e d et any (197305 T1):65- duction curves closely followed the growth curves
ﬂ:ttulajgo\ilouxszil olfj'n[ilsta?gl nﬁggﬂs 17:65-70. of inoculated plants and final spore production/
st. . . . ; .

; ; lant was 2600, 1800 and 50 for the 21/26°, 16/21
Mycorrhizas were found on 0. cuspidata from the p ? . : '
foothills of the Himlayas, ecto and endamy- and 11/16° regimes, respectively.

corrhiza occurring c¢n diffecent roots of the *0396 HATTINGH, M.J. 1972. A note on the
cane plant. The significunce of these findings fungus Indogone. J1. S. Afr. Bot. 38(1?:29-:}1.
for olive cultivation is discussed. Large nunbers of E. spores were found in rhizos-

phere soil of a maize plant at the Outenique Exp.

*0391 Ross, J. P.; HARPER, J. A. Hosts of a vesicuiar- Farm, George, Cape Province, the lst report of
’ hd ’ ’

arbuscular Endogone species. Journal of the Elisha Mitchell

Scientific Society (1973) 89 (1/2) 1-3 [En] Department of their occurrence in S. Africa.
Plant Pathology, North Carolina State University, Raleigh, #0397 KATENIN, A.E. Mycorrhiza in tundra plants
USA. of northeastern European part of USSR. (Rus, Engl

Summ.). 140p., 8 pls. In: B,A, Tikhomirov, Ed. The
Vegetation of the Far North of the USSR and its
Utilization, Fasc. 12. Akad. Nauk SSSR, Bot. Inst.
Aneni B.L. Komarova. 1972, .

The semi-quantitative infection in the greenhouse of the
roots of forty-lwo species of plants belonging to ten families
by a species of Endogone closely resembling E.macrocarpa
var. geospora is tabulated. Most leguminous species (except

Arachis liypogaea), Iponioea batatus, Helianthus annuus, Beta 0398 KHAN, A.G. 1972. Podocarp-type

vulgaris and Prunus persica were heavily infected. mycorrhizal nodules in Aesculus indica. Ann. Bot.
#0392 SERGEEVA, R. V;  ZATSEPINA, V. M, 36(144):229-238. .

[The occurrence of endotrophic mycorrhiza in strawberries.) Morphologically the root nodules were similar

ANiuchove  Trudv  Voronezhkii  Sel'skokhorvaistvennvi to those of conifers, and they and the latera.

Institut (1973) 55, 134.138 [Ru] From Referativayi Zhumal roots contained typical Endogone vesicles.

(1971) 7.55.708. Aesculus forest soils fmn_W.LPEsttan contained

The presence of mycorrhiza (of the vesicular-arbuscular mof Endogone spores and infection was
type) in young plants of the cv. Festival'naya (transplanted in synthesized when these were added to autoclaved

the second half of the summer) was observed during the

following spring. The fungus penetrated the roots from the sand in which cuttings were grown.

surrounding soil. In 2-year-old strawberries i was found in 0399. KESSLER, K.J; . BLANK, R.W. 1972.
the plants throughout the year being most abundant during Fndogone sporocarps associated with sugar Maple.
flowering and again during fruiting. lycologia 64(3): 634-638.
0393! STRZEMSKA, J.  Mycorrhiza of cultivated plants of Data are presented onnumbers of E. sporocarps
the Papilionnceae family. Part IV, Fenugreck (Trigonells found in northern hardwood forest stands where
foenuni-graceum) and  soybean (Glycine hispids),  Polish Acer saccharum dominated both the overstory and
Journal  of Soil Science (1973) 6 (1) 57-62 [En, pl] the cstablished reproduction.
Lo
;Lllcnr:[lj).lology Laboratory, Academy of Agriculture, Olsztyn, 0400 MARTIN, W.J.; BIRCHFIELD, W. 1972.
Endopone sp. in roots of sweet potatoes and soy-

Roots of soya bean and fenugreek growing in a light, beans in Louisiana. Pl. Dis. Reptr. 56(1):58
slightly loamy sand (pH 4.5) were sampled during flowering Endogone sp. is newly recorded on these host in
for 3 years. Both plants developed endotrophic arbuscular- La, forming vesicular-arbuscular mycorrhiza.
vesicular mycorrhizae, the spread and intensity of which :
differed between the years, particularly in fenugreek. In both 0401'  MEISTRIK. V. K. (Environ. Ecol, ‘"’l"- Ceech. :l"z‘d'sf:;"
specics, roots which did not develop mycorrhizae were, as a Pruhonice -Prague, Czech.) Vesicular -arbuscular mycorrhizas of the

Bpecies of a Molinietum coeruleae L.I. association: The ecology.
rule, deformed. NEW PHYTOL™ 71(5): 883-890. Ilus. 1972.-~The Irequency and in-

tensity of vesicular -arbuscular mycorrhizas in the specics of a Mo-
2 . .
0394 Drat, D. R.; Boosiroyo, C. W.; May, W. F, Unietum coeruleae association was studied during the vegetative peri-

Replanting of vincyards and its relationship to vesicular- . od. From 55 spp. in the assoctation, only 9 were nonmycorrhizal,

arbuscular _mycorrhiza. Phytopathology (1972) 62(1) There was dependence of the [requency of entry points on the root depth

172-175 [En, 6rcf., 1pl.] Glenville State College, and the vegetative season. The ground water table was relatively stable

West Virginia, USA. during the year, and it dl:i not exert strong direct influence on the In-
The vine vesicular-arbuscular mycorrhiza is tensity of mycorrhizal inection.

ubiquitous in New York State vineyards, Endogone sp. 0402  PORTER, D.M.; BEUTE, M.K. Endogone species
invading vine roots within 15 days of their appearance in roots of Virginia type peanuts. (Abstract).

in infected soil. The presence of old vine roots in the Fhytopatholony, 62:783. 1972

soil, the proximity of a replanted vine to the previous Pe.gnu?: (Amcfﬁé hyf)oga(.za) plants grom in the

position of a vine, and a short time lapsc between old S UTG COToRTEG N :
vine removal and replanting increased the incidence greenhouse were cglonized by a zygosporic species

and the intensity of mycorrhizal devclopment.  Apply- of Endogone, presumably E. glgantea, recovered

ing fertilizer to replanted soil rcduccdp(hc occurrence from the root zone of ficld-grown peanuts. Two

and intensity of the mycorrhiza. months after inoculation, numerous zygospores and
ecHinulate vesicles, typical of L. gigantea, were

0395. FURLAN, V. & FORTIN, J.A. 1972, Pre- produced on reots of peanut seedlings, but

miere mention de 1'endogone calospora au Québec. measurable crowth responses were negligible. A

Naturaliste can. 99(2):127-129. chlamydosporic species obtained from soybean roots,

In 1971 spores of E. calos;:gra were collected presumably E. mac , was not observed to

in large quantities from the rhizosphere of Po- have coloni'z'ed%an‘mf%rraoots, but aboveground por-

tentilla tridentata. Symbiosis with onion, Te- tions of inoculated plants were larger in size
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and higher in dry weight than noninoculated

plants . Zypospores of E. gigantea were abundant
in peanut and corn field So0ils, But rarely found
vin soils grewing fescue. Endogone zygospores
obtained from soil surrounding comn rvots germinated
readily, colonized, and produced more Zygospores
on peanut roots. Isolates of E. gigantea from
peanuts and corn reporduced eqU:xllE.y on peanuts,
Peanuts grown in soils maintained at low nitrogen
levels had higher zypospore populations of L.
gigantea than did peanuts grown in soil maintained
at high nitropen levels.

#0403 TRAPPE, J.M.; GERDFMANN, J.W. ~Endogone
{€armicoronca sp. nov., a distinctive segregate
from Endogone Lactiffua. Trans. Brit. Mycol., Soc.,
57(3):403-497. 1972,

#0404 ANDRUSZEWSKA, A.; DOMINIK, T. 1971. Miko-
ryza Prunus cerasus L. x Rhodophyllus clypeatus
(Bull. ex Fr.) Quel. {Mycorrhiza of P. cerasus x
R. clypeatus}. Zesz. nauk. wyzsz. Szk. roln.
.Szczec., 1971, (37} 3-14,

Cherry root material showed 2 types of mycorrhiza:
ectotrophic Hd and endotropiiic (thamniscophagic).

#0405 BAYLIS, G.T.S. 1971. Endogonaceous mycor=~
rhizas synthesized in Leptospermum (Myrtacea). N.
Z, J1. Bot. 9(2):293-296.

Honey coloured, sessile Endogone spores produced
mycorrhizal associations in L. scopati{um whereas
crushed spores did not. Mycorrhizal production also
occurred in Sofanum nighum and Lofium perenne.

#0406 HACSKAYLO, E.; V0ZZO, J.A. Mycorrhizae
of Popufus in the United States. XV IUFRO Congress,
Gainesville, Florida, Sect. 24:1-2. 1971.

#0407 " GERDEMANN, J.W. Fungi that form the ve-
sicular-arbuscular type of endomycorrhiza
In:Hacskaylo, E., ed. 1971. Mycorrhizae. Proceed-
ings of the First North American Conference on
Mycorrhizae held at University of Illinois, April
1969. Misc, Publ. USDA Forest Serv. 1189.(9-18).

A _review with 44 references, including a key to
Endogone species known to be mycorrhizal.

» 0408’ KELEBERDA, T.N. Change in properties of
chernozem of steppes due to Mycorrhiza of trees
and shrubs. (Rus). Lesn. Zhurn., 4:122-123, 1971.

#0409 KIAN, A.G. Endogone and endotrophic mycor-
rhizae in west Pakistan. XI Proc. Internat. Union
for Res. Organiz., Congr., Gainesvilla. April. 1971

0410+ KHAN,A.G. (Dep. Bot., Univ, Panjab, Lahore, Punjab,

“India,) Occurrence of Endogone spores in Weat Pakistan solls, TRANS
BRIT MYTOL 30C S80%% é”-!ﬁ. T, TU7T.=“Mosl samples were
“found to contain 1 or more types of spore, Two new types are described,
All spore types formed vesicular-arbuscular mycorrhizas with red
clover seedlings, The relationship of spore types and their number

with woll category is discussed,

+0411' KHRUSHCHEVA, E.P.; ALEKSANDROVA, E.I.;
MILENINA, N.P.; TALTINA, G.A. 1971. Ob otsenke
stepeni mikotrofnosti sel'skokhozyaistvennykh
kul'tur. Evaluation of the degree of mycotrophic
development in agricultural crops. Mikol. i
Fitopatol. 5(2):217-219.

The assessment, mainly on the amount of root
infection by fungi, is made according to the
number of mycorrhizal roots or mycorrhizas; the
new method is described. Assessment in maize,
because of its thicker roots and yellow-greenish
mycorrhiza, can be done with a hand lens. Analy~
sis showed a correlation between the intensive
development of mycorrhizas and the increased fun-
gal content in the bark cells.

*0412 REDHEAD, J.F. Endogone and endotrophic
mycorrhizae in Nigeria. XV IUFRO Congress, April,
1971. (Mimeo).
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#0413 RamprLu, A. - 1971, [Preliminary myco-
logical Investigations in savanna and forest soils
of the Ivory Coast.] Revuc Ecol. Biol. Sol 8, 219-226.
[F.] [Cent. Speriment. Agric. For., Rome, Italy]

Mycorrhiza were more abundant on savanna
than on forest vegetation. The scarcity of mycor”
rhiza on forest plants was probably due to sampling
(immediately after the rains) at an early stage ig
their life-cycle. In both habitats a phycomycete-
like endophyte was observed on the roots.” Péng.
tration appearcd to be intracellular, with the
formation of large vesicular and arbuscular
structures.

0414: SCHENCK, N.C.; HINSON, K. 1971. Endo-
trophic vesicular-arbuscular mycorrhizae on Soy-
bean in Florida. Mycologia 63(3):672-674.

VA mycorrhizal fungi occurred in every soil )
sample examined from washed soybean roots. ‘There
were fewer around roots growing in organic or
low, poorly drained soils than in sandy, well
drained soils. Most roots had>1 VA fungus
associated with them, the most frequent being,
Endogone calospora followed by F. gigantea.
Others Included Sclerocystis coremoides and 2 E.
spp.

0415. SHUJA, N. CILANI, U.; KHAY, A.G.
Mycorrhizal associations in same angiosperm
trees around new university Campus, Lahore.

Pak. J. of Forestry. 21(4):367-374. 1971,

A survey of 13 angiosperm trees growing around

New University campus revealed the fact that
majority of plants growing under natural conditions
have mycorrhizal associations. Ectotrophic
mycorrhizae were found in Euclyptus citriodora
only, while all the other trees had endotrophic

or vesicular arbuscular type of mycorrhizae.

In Populus eurcamericana those roots which were
growing towards the canal water were non-mycorrhi
2al whereas those growing away fram it had both
ectotrophic and endotrophic mycorrhizal associa-
tion.

Rhizospheres of all the trees examined contained
Endogone spores. Of 8 types of Endogone spores
known to occur is West Pakistan soils, only four
types were recovercd in the present study.

+0416 SUTTON, J.C. Endogone spore populatjons
in Ontario Agricultural Soils. (Abstract). Proc.
37th Session Canad. Phytopath. Soc., Edmonton:
21, 1971.

*0417 TRAPPE, J.Hf-'; GERDEMANN, J.W. A neco-~
type of Endovone pisiformis. Mycologia 71:206-
209. 1971

#0418 WHITNEY, R.D. Mycorrhiza studies in Manitoba
and Saskatchewan. . IniHacskaylo, E., ed.
1971. Mycorrhizae. Proceedings of the First Ameri-
can Conference on Mycorrhizae held at University
of Illinois, April 1969. Misc. Publ. USDA Forest
Serv. 1189.(241-242), -

+0419 AZEVEDO; N.F. DOS S. DE 1970-71. Mico-
rrizas de plantas espontaiicas e cultivadas. (Mycor-
rhizas of wild and cultivated plants.) Mems. Soc.
brageriana 21:329-340.
Ectotrophic, endotrophic and ericoid mycorrhizal
types were observed among material collected inthe
Algarve Province, Portugal.

0420' Bavus, G. T. S. 1970. Root bairs and
pbycomycetous mycorrhizas In phosphorus-deficlent
soil. Pl Soil 33, 713-716. [Otago Univ., Dunedin,
N.Z]

Phycomycetous mycorrhizas formed by Copro-
scma robusta grew well in unsteamed forest soil
(pH 5.1) both with and without added NaH,PO,,
but in steamed (pH 4.6) soil they only grew well on
addition of P. On the other specics tested (Lepto-
spermum  scoparium, Solanum nigrum, Lollum
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perenne, Hakea enkiantha, Histoipteris incisa,
Marchianthia berteroana), most formed mycorrhizas
in unsteamed soil but all grew better in steamed
soil. Entry of P apparently occurred through root
hairs (or rhizoids), the lack of which in some woody
specics explains their need for P in the absence of
mycorrhizas,

0421 GERDEMANN, J.W.; TRAPPL, J.M. Endogone
incragsata: a zygosporic species with hollow
sporocarps. Mycologia 62: 1204-1208. 1970,

We found that sporocarps in the type collection
of Endogone incrassata have an enclosed cavity.
An additional collection of E, incrassata made
brs Thaxter and a more recent on¢ from Alaska also
contain specimens with hollow sporocarps. This
cluaracter is samewhat variable, since the smaller
sporocarps in the Alaskan collection are solid.
Spores in the type collection are mature, and

the attachments have disappeared; consequently,
Thixter was unable to determine whether they
were zygospores or chlamydospores. We found
-that Thaxter's additional collection of E,
incrassata contained immature spores with clear-
ly discernible gametangia. ‘The gametangia

are parallel and equal or subequal in size. The
tip of one gametangium bends slightly and fuses
with the other at or slightly below Its tip. The
zypospore forms cither form the tip of the
fertilized gametangium or over the point of uniom.

0422 " KIAN, A.G. 1970. Mycorrhizal associaf
tions in Gymnosperms of West Pakistan. Pakist.
Jnl. Bot. 2(1):93-18

All the gymnosperms examined showed mycorrhizal
asseciations which were ectotrophic in the
Pinaceae and endotrophic in the rest of. the
Coniferales and menbers of the Ginkgoales, Texa-
les and Ephedrales. Endogone  spores were
present in the rhizospheres of endotrophic
mycorrhizas.

#0423 Ot10, G. [Studics on the endotrophic mycors
rhiza of nine apple clones.] Untersuchungen iiber die
endotrophe Mykorrhiza an ncun Apfelklonen, In
Physiologische  Probleme im Obstbau, E. Berlin,
Deutsche Akademie der Landwirtschaftswissenschaften
7u Berlin (1970) 187-193 [Dxc, en, ru, 2rel.] Institut
fur Obstbau, Dresden-Pillnitz, E. Germany.

Apple clones were obtained as root cuttings from
2-year-old secdlings and were planted out in a non-
sterilized substrate,  The percentage of fungus-infected
roots was 899 in the first year and 97% in the sccond
year of the experiment. The cxtent of the fungus
infection also increased, and in the second year there
were significant differences between clones for this
characteristic, indicating that fungal development in
the roots is controlled by genctic factors. No connec-
tion could be established between the morphological
characteristics of the mycorrhiza and tree growth.
However, the extent of mycorrhizal devclopment was
correlated with such clonal charactenstics as leaf cover
which indicate clonal difTerences in metabolism during
the growing scason.

* 0424 STRZEMSKA, J. Mycorrhiza of cultivated
plants of the Papilionaceae family, Part III
Pea (Pisum sativum) and Field pea (Pisum
arvense). Polish Journal of Soil Science

3(17:26-29. 1970.
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0425 ABBOTT, L.K. Comparative anatomy of ve-
sicular-arbuscular mycorrhizas formed on subter-
anean clover. Aust, J. Bot., 1982, 30, 485-99,

The anatomy of vesicular-arbuscular mycorrhizas
formed by 10 species from the Endogonaceac within
subterranean clover roots was compared using light
microscopy. In pot cultures of single species of
furgi, cach fungus formed a characteristic inlec~
tion pattern within roots of subterranean clover.
Fungi from the genera GEomus (excluding G. tenuds),
Acaulospora and Gigaspora were readily distin-
guished from each other. Within each genus, spe-
cies varied in the extent to which they formed
hyphae or vesicles with dissimilar morphology.
Differences among gencra were always greater than
those among species within genera. Thir empha-
sizes a role for infection morphology in taxonomic

descriptions of the fungi which are usually limited

to features of spores, A key is provided to the
characteristics useful for distinguishing among
these 10 species of fungi within roots of subter-
anean clover.

0426 ABBOTT, L.K.;ROBSON, A.D. Infectivity of
vesicular arbuscular mycorrhizal fungi in agricul-
tural soils. Aust. J. Agric. Res., 1982, 33, 1049-
'59.

The development of vgeicular arbuscular (VA) mycor-
rizas was followed for subterranean clover grown
in 20 field soils in a glasshouse experiment. The
aims to the study were: to understand the way in
which mycorrhizas develop in field soils; to iden-
tify those factors which could be used to predict

field sites suitable for inoculation with VA mycor-

rhizal fungi. 1In each soil, the amount and rate
of mycorrhiza formation were estimated for species
of each genus represented, The data were examined
in relation to differences among s0ils in numbers
of spores of VA mycorrhizal fungi and in soil
properties. A poor correlation between total spore
numbers and the tctal amount and rate of infection
formed was attributed to two factors. First, in-
fection by fine endophyte (a fungus which does not
form large spores that can be counted) was ubiqui-
tous, but the amount of mycorrhizas formed by this
fungus varied greatly. Second, species of fungi
differed in their rates of infection. In general,
there was an association between spore numbers

and infection development for individual fungal
species. The development of mycorrhizas in any soil
fell into one of three categories: I, rapid and
extensive;1I, extensive but with a lag phase; III,
slow and limited in extent. The species of fungi
in soils from each category were similar. Category
1 included the soil which were most deficient in
phosphorus for plant growth. However, from measure-
mente of soil properties alone, it is not possible
to predict those soils which are suitable for the
introduction of inoculant VA mycorrhizal fungi.

0427  BETHLENFALYAY, G. J.: Pacovsky, R. S.; BROWN,
M. S Parasitic and mutealistic associations between a
mycorrhiza!  fungus and  soybean: development of the
endophyte. Phytopathology (1982) 72 (7) 894-897 {En, 28 ref,,
5 fig.] USDA, Berkeley, Calif., USA.

The development of Glomus fasciculatus in soybean
roots was determined at 2-3 wk intervals for 18 wk. The
symbiotic association was grown in 1.5 | pots containing an
inert medium supplermented with 200 mhg hydroxyapatite as
the P source. Fungal infectiom, estimated by visual
observation of stained mycorrhizal segments, was max. 9 wk
after planting. Endophyte biomass, mcasured by the
determination of fungal chitin, incrcased linearly until wk 15
and dcclined during the final 3 wk of the experiment. Fungal
biomass (as percentage of mycorrhizal dry wt.) peaked at 6-9
wk (209%) and declined thereafter. Max. fungal biomass
coincided in time with a reversal in increasing growth
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inhibition of mycorrhizae relative to uninfected, control roots.
Conc. of P in the mycorrhizac increased rapidly during the
Ist 9 wk and slowly therafter. The percent difference in P
conc. of plant matter increased linearly with decreasing
availability of P in the rooting medium. It was concluded that
parasitic development of G. fasciculatus was due to the
diversion of significant amounts of assimilate from the host to
the endophyte and to competition for P by the symbionts
during the Ist ontogenic stages of the association.

0428  BETHLENFALVAY, G. J.; DROWN, M. S.; PACOVSKY,
R. S Relationships between host and endophyte
development In mycorrhizal soybeans. New Phytologist
(1982) 90 (3) 537-543 {En, 27 ref., 3 fig., 2 tab.] USDA, SEA,
Berkeley, Calif,, USA.
In studies with Glomus fasciculatus, the amount of total
fungal biomass relative to that of the host plant varied
throughout the lifespan of the association, reaching a max,
2.3%, 10 wk after planting. The amount of intraradical
mycelium increased throughout the host lifespan. Extraradical
fungal structures attained mnx. wt. at the onset of logarithmic
growth  of the soybean pods but thereafler decreused.
Cessation of rapid growth in the fungus lagged behind that in
the host but appeared rclated to pod development. The
fungus: root dry wt. ratio was 12,3 at sencscence. The ratio
of extra- to intraradical mycelium decreased throughout the
association. Since the extraradical hyphae are the organs
responsible  for enhanced nutrient uptake, this ratio is
roposed as an index of the endophyte’s usefulness to the
ost. High values coincided with significant growth
enhancement of the host. Source-sink relationships in the host
appear to be a determining factor in the growth of the fungal
endophyte.

0429 BHATTACHARJEE, M.; MUKERJI, K.G.;
TEWARI, J.P.; SKOROPAD, W.P. Structure and
hyperparasitism of a new species of Gigaspora.
Trans. Br. Mycol. Soc. 78(1):184-189. 1387,

DONFANTE-FASOLO, P. Cell wall architectures
in a  mycorrhizal  association as  revealed by
cryoultramicrotomy, Protoplasma (1982) 111 (2) 113-120 [En,
23 ref.] Centro di Studio sulla Micologia del Terreno del
CNR, Viale Mattioli 25, 10125 Turin, Italy.

In a vesicular-arbuscular mycorrhizal association a
different texture in the cell wall of the host and fungus is
revealed by using cryoultramicrotomy, a powerful tool for
studying macromolccular urrangements. This technique shows
that the host wall has a fibrillar texture, whilst the fungal
wall appears amorphous. The latter is not affected by
enzymatic digestions, but is labelled by ferritin linked to
wheat germ agglutinin, displaying the presence of N-
acetylglucosamine. It is suggested that this sugar is present in
single units or in short chains, whilst true chitin fibrils are
not formed.

0431 BONFANTE-FASOLO, P.; GRIPPIOLO, R, 1982,
Ultrastructural and cytochemical changes in the
wall of a vesicular-arbuscular mycorrhizal funpus
during symbiosis. Can, J. Bot. 60:2303-2312,
During the various stages of the symbiotic associ-
ation of the vesicular-arbuscular mycorrhizal (VAM)
fungus Glomus fasciculatus (Thaxter) Gerd. et
Trappe with the roots of Vi{tis vinifera L. ev.
Barbera, the hyphal wall undergoes marked modifi-
cations as follows: ({) a gradual thinning out,
from theextraradical hyphae to the intraradical
hyphae; ({{) changes in its ultrastructural archi-
tecture, in that the wall consists of stacked la-
mellae in both the extraradical and coiled hyphae
occurring in the outer layers of the cortical
parenchyma, whereas it is monostratified in the
intercellular and arbuscular hyphae occurring in
the inner pareuchymal layers; and ({{{) different
responses to cytochemical reactions. The protein
and polysaccharide components, though consistently
present in the fungal wall at all stages, vary in
their staining characteristics after the PATAg and
Suift procedure and in their reponses to alkali
extraction, suggesting a gradual simplification
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0434 CARLING, D. E; BrowN, M. F.

of the wall components from the extraradical hyphae
to the intraradical ones.

0432' BUWALDA, J. G; Ross, G. J. S.; STRIBLEY, D. P,;
TINKER, P. B.  The development of endomycorrhizal root
systems. I, The mathematical representation of the spread
of vesicular-arbuscular mycorrblzal infection in root systems,
New  Phytologist (1982) 91 (4) 669-682 [En, 27 ref))
Rothamsted Exp. Sta., Harpenden, Herts ALS 2JQ, UK.

The spread of mycorrhizal infection in roots was
modelled mathematically assuming the rate of spread to be
proportional to the product of the length of root- already
infected and the fraction of the total root susceptible to
infection at a given time. The model was evaluated on data
from trials with wheat and white clover grown at 3 plant
densities. The rate of infection was little altered by total root
length but differed widely between the 2 spp. It was
concluded that infection spreads along rools rather than by
random contact between roots and hyphae.

0433 BuwaLlpa, J. G; Ross, G. J. S.; STRiBLEY, D. P,
TiNKER, P. B.  The devclopment of endomycorrhizal root
systems, IV, The wmathematical analysis of effects of

.phosphorus on the spread of vesicular-arbuscular mycorrhizal

infection in root systems. New Phytologist (1982) 92 (3) 391-

399 {En, 18 ref] Rothamsted Experimental Station,
Harpenden ALS 2JQ, UK.
A model of root infection by vesicular-arbuscular

mycorrhizae is used to study the effects of I’ on the spread of
infection in wheat and leek root systems. Leeks, cv.
Musselburgh, were grown with 30-480 mg I/kg. Increasing
soil P levels increased plant P concentration and reduced the
percentage of root length infected with Glomus mosseae. The
rate of spread of the fungus was not significantly altered by P
application but the maximum proportion of the root system
which could become infected was reduced.

Anatomy and
physiology of vesicular-arbuscular and nonmycorrhizal roots,
Phytopathology (1982) 72 (8) 1108-1109 [En, 50 ref.,] Alaska
Agric. Exp. Sta,, Palmer, AK 99645, USA.

This review discusses the influences of vesicular-
arbuscular mycorrhizae on the structure and function of roots
including those of soyabesn, maize, tomatoes, Sudan grass
and blue grama.

0435 DEHNE, H.-W. [Morphological alterations under the
influence  of endotraphic mycarrhiza.] Morphologische
Verinderungen unter  dem  Einfluss der  endotrophen
Mycorrhiza. Beitriige zur Biologie der Pflanzen (1982) 56 (2/
3) 209215 [De, en, 14 ref, 3 fig, | tab.] Inst,
"Nanzenkrankh, Pflanzenschutz, Hannover, German Federal
Republic.

On inoculation with Glomus mosseae. bean (Phaseolus
vulgaris) plants Eroduccd less roots but more shoot material
than nonmycorrhizal plants. Morphological changes in the
root systems were modified. Mycorrhizal roots produced
more and larger Rhizobium nodules and formation of
nematode root galls was decreased.

0436. PoUDS, D.D, Jr.; CHANLY, W.R. Correla-
tion of fungal morphology and development to
host growth in a green ash mycorrhiza. New
Fhytol. (1982) 92, 519-526.

The relationship between the growth of the host,
and development and morphology of a vesicular-
arbuscular mycorrhizal fungus was studied in
green ash (Fraxinus pennsylvanica Marsh.) A year-
ly cycle with three phases is suggested. Phase
I is a period of fast shoot growth, slow root
growth, rapid colonization of the root system by
the mycorrhizal fungus and greater numbers of
fungal arbuscles than vesicles. Phase II is a
period of fast root growth and a decline in the
percentage of root length infected. Phase III
is characterized by senescing leaves, infection
percentages increasing to a static level, and -
greater nunbers of vesicles than arbuscles. Mycor-
rhizal green ash seedlings gencrally had greater
heights, weights and root collar diameters and
lower root: shoot ratios than non-mycorrhizal
seedlings.

2T GRAHALM, 1 H; LINDERMAN, R. G.; MENGE, J. A.

Development of cxternal hyphae by differcat isolates of
mycorrhizal Glomus spp. in relation to root colonization and
growth of Troyer citrange. New Phytologist (1982) 91 (2)
183-189 [En, 17 ref, 1 fig, 2 tab] Univ. California,
Riverside, USA.

Growth enhancement and amount of external hyphae
were compared for 8 isolates of 5 spp. that differed in their
geographic origin and capacity to enhance growth of Troyer,
but were similar in their capacity to colonize roots
extensively. Calif. isolates generally increased growth in a P-
deficient Calif. soil more than did isolates from Fla,
Differences in growth enhancement appeared not to be a
function of the extent of root colonization (> 95% of the
rool length by harvest for all isolutes), but was directly
related to the amount of external hyphae that had developed
as estimated by the wt. of soil they had bound into
aggregates. The results sugpest that isolates of vesicular-
arbuscular mycorrhizal fungi may differ in their capacity to
develop an external hyphal system independent of their root
colonizing capacity and that it cannot bé assumed that high
levels of colonization are associated with development of
mycelium in the soil necded to transport nutrients involved in
plant growth enhancement. .

0438 JaxkonskN, [; ANDERSEN, A. J. Vesicular-
arbuscular mycorrhiza and growth in barlcy: effects of
irradiation and heating of soil. Soil Biology & Diochemistry
(1982) 14 (3) 171-178 [En, 17 ref, 3 fig, 4 tab.] Univ.
Aarhus, Risskov, Denmark.

Irradiation at the lowest dose (0.25 Mrad) comglctcly
climinated infectivity of soil containing a high number of
propagules of Glomus mosseae. Mycorrhiza developed more
slowly after inoculation in irradiated soils than in untrcated
soils; possibly the high conc. of nutrients, particularly
available N released by irradiation, was significant.
Incubation of inoculum in soil for 40 days before sowing
increased mycorrhizal infection.

0439 JounsoNn, C. R.; GRAHAM, ). H.; LEONARD, R. T;
MENGE, J. A, Effcet of flower bud development in
chrysanthemum on vesicular-arbuscular mycorrhlza
formation, New Phytologist (1982) 90 (4) 671-675 [En, 8 ref.,,
4 fig., 1 tab.] Univ. Florida, Gainsville, USA.

Roots of single stem Chrysanthemum monfolium plants
were inoculated with Glomus fasciculatus at several stages of
flower bud development. Compared with vegetative control
plants, mycorrhizal formation was reduced during ecarly
stages of flower bud development but not during later bud
expansion. A decrease of reducing sugars and amino acids in
root extracts during early bud development coincided with a
decrease in root exudation of these compounds. This
reduction apparently resulted from a decrease in the
availability and net leakage of metabolites necessary to sustain
the mycorrhiza during pre- and post-infection.

0440 MacDoONALD, R. M.; CHANDLER, M. R.; MossE, D.

The occurrence of bacterium-like organelles in vesiculnr-
arbuscular mycorrhizal fungi, New Phytologist (1982) 90 (3)
659-663 [En, 13 ref,, | pl. (4 fig.), 1 tab.] Rothamsted Exp.
Sta., Harpenden, Herts., UK.

The organelles, morphologically indistinguishable from
those which occur in Glomus caledonius and Acaulospora
laevis, were observed in spores of G. mosseae, Gigaspora
margarita, G. heterogama and in an unidentified white
reticulate VA mycorrhizal spore. Morphologically different
ones were also found in G. margarita and the white reticulate

.3pores. Their significance is discussed.

0441 . RAO, A. S. and K. PARVATHI. (Dep. of Botany, Nagarjuna
Univ., Nagarjunanagar-522 510, A.P., India.) PLANT SOIL 66(1): 133-137.
1982. Development of vesicular-arbuscular mycortbiza in groundnut (Arachis
hypogaea) and other hosts.~—A vesicular-arbuscular mycorrhizal fungus,
identified as Glomus mosseae Gerdemann and Trappe, was found to occur in
groundnut and some other hosts. In groundnut roots under expegimental
conditions, the fungus showed 3 phases of development—a lag phasc of 1-4 wk
by the end of whicb formation of vesicles was noticed, a phase of gradual
development up to 12 wk, by which time an average of 6 vesicles per
centimeter of root developed and a constant phase where there was no further
increase of the fungus. Pigeon-pea, black gram, green gram, angular gourd,
onion, maize, sorghum and pessl millet also formed mycorrhizac with this
fungus, bul tomato snd eggplant did not. The lag phase was longer and the
average aumber of vesicles developed per unit root fength was less in the
non-leguminous bosts.

0442 Tewari, J. P.; SKOROPAD, W,

P; Mukers, K. G..
MisHRa, S. G

Surface morphology of Glomus macrocarpum



chlamydospores. Transactions of the DBritish Mycological
Saciety (1982) 79 (2) 364-366 [En, 12 ref, 3 fig.] Univ.
Alberta, Iidmonton, Canada.

Scanning electron microscope studies are described.

0443 ZAK, J.C.; PARKINSOM. D. 1982,
Initial vesicular-arbuscular mycorrhizal de-
velopment of slender wheatgrass on two amended
mine spoils. Can. J. Bot, 60:2241-2248.

The initial vesicular-arbuscular (VA) mycor-
rhizal development of slender wheatgrass on
extracted oil-sands and subalpine coal-mine
spoils, amended with either fertilizer, peat,
or liquid sewage sludge, was cxamined. Plants
were sampled at 2.6 and 10 wecks after plant
emergence and the level of infection was
expressed as length of mycorrhizal root per
plant and length of root which contained arbus-
cules, vesicles or only hyzhae. Mycorrhizal
infection of slender wheatgrass on the oil
sands was limited to plants on the peat-amended
spoil. Infection of plants on the peat-amended
oil-sands spoil was detected by 7 weeks. Plants
on the subalpine spoil were infected at 2 weeks
only on the peat-arended spoil. While slender
wheatgrass on the control and fertilizer— amen-
arrended spoil developed mycorrhizae by 6 weeks,
infection was not observed in plants on the
sewage-amended spoil until 10 weeks. At 10 -
weeks, there were no significant differences

in lengths of mycorrhizal rcot per plant among
the amendments. Increased P levels in the
fertilizer-and sewage-amended subalpine spoil
did not duppress VA mycorrhizal development.

0444  BoNFANTE-FASOLO, P,; DEXHEIMER, J;
GIANINAZZI, S.; GIANINAZZI-PEARSON, V.; SCANNERINI, S.

Cytochemical modifications in the host-fungus interface
during intracellular interactions in vesicular-arbuscular
mycorrhizae, Plant Science Letters (1981) 22 (1) 1321 [En,
18 ref,, 22 fig.] Centro di Studio sulla Micologia del Terreno
del CNR, Istituto Botanico dell'Universita, Torino, Italy.

The modifications occurring in 2 dificrent mycorrhizal
associations (onion with Glomus mosscae and Ornithogalum
umbellatum with G. fasciculatus) were very similar; marked
differences were found only in the wall cytoctemistry of the 2
fungi involved. In both cases, host primary wall material,
which was deposited around hyphae penetrating cells and
which seemed to contain a glycoprotein complex, strongly
diminished with development of the finer arbuscule branches
and appeared to change in nature. The host plasmalemma
was not structurally or cytochemically moditied with its
invagination during arbuscule development. The analogies
and differences between these observations and those reported
for pathogenic infections are discussed in relation to the
hypothesis that the arbuscule is the prefercntial site of bi-
directional nutrient transfer between the fungus and plant in
VA mycorrhizae.

0445'  BONFANTE-FAsoLO,
PEARSON, V. Ultrastructural aspects of endomycorrhizas
in the Ericacese. 1I. Iost-endophyte relationships in
Vaccinium myrtillus L. New Phytclogist (1981) 89 (2) 219-
224 {En, 15 ref.] Centro di Studio sulla Micologia del terreno
del C.N.R,, Istituto ed Orto Botanico, Universita di Torino,
10125 Turin, ltaly.

The endomycorrhizal infection in Vaccinium myrtillus 1
limited to the cortical cells of the fine hair roots; the fungi
have simple septa  with associated Woronin  bodics
characteristic of Ascomycetes. Hyphac penctrating cells are
surrounded by a layer of inner host wall material which
diminishes with intracellular development of the fungus. In
living cells hyphac arc separated from hLost cytoplasm by
continuous host plasmalernma and there is no evidence of
their lysis or digestion by the plant cell. This biotrophic
relationship (living host cell and fungus) appears  to
predominate in late summer and autumn when new root
formation and mycorrhizal infection are most inportant.
During other periods of the year living or dead fungus in
moribund host cells scem to be the most common situation.
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0446. BROWN, M.5.; BETHLENFALVAY, G.J.;
PACOVISKY, R.S. Growth of an endomycorrhizal funpus
under parasitic conditions. Phytopathology 71(9):
1002-1003. 1981.

The symbiotic association (GLyeine max + GEomus
fasciculatus) was grown in 1.5 1 pots in a sand/
perlite rooting medium with 200 g of hydroryapatite
{cas(Poy)s(0l),) as the source of P, Deve)pment of
the endophyte internal and external to the host
plant root was determined at regular intervals
throughout the ontogeny of the association. Percent
infection was estimated by observation of stained
mycorrhizal segmants. Funganl biomnas wan determined
by measurcment of fungal chitin in the mycorrhiza
and the rooting medium. Percent fungal biomass per,
mycorrhiza was maximum (20%) at week 6 and declined
thereafter. The internal myzelium continued to grow
till week 15, External fungal mass declined after
week 9. Initial growth inhibicion of the mycorrhiza
(maximum of 50%) was reversed at week 9. Recovery
resulted in growth enhancement at week 18. It is
concluded that growth depression in the host plant
was dueto to a diversion of asaimilate by the endo-
phyte.

0447  GARDNER, W. K.*, D. G. PARBERY and . A. BARBER.
(Dep. Plant Sciences, Faculty Agriculture Forestry, Univ. Melbourne, Parkville
3082, Victoria, Australin) PLANT SOIL 60(1): 143-148. 1981 recd. 1982).
Proteald root morpzology rod function la Lupinus albus.—Curreni theories of
P uptake by plants imply that they can augment diffusion to their root axes by
the development of abundant root hairs or mycorchizas. Some P ef(cient plants
have root morphology wit!: multi-branched roots and localized regions of
densely packed root haii: - hich probably is better suited to the retention of
substances esuded by the roots than uptake of substances moving, to the root
by diffusion. Evidence of substaniial cxudation by the proteoid roots of L.
albus is presented.

0448 GIANINAZZI-PEARSON, V.*, D. MORANDI, J. DEXHEIMER
and 5. GIANINAZZI. (Station d*Amclioration des Plantes, INRA, BY 1540,
21034 Dijon-Cedex, Frunce ) NEW PHYTOL 88(4): 633-640. 1981, Ultrastructura)
anl dirscylochemical features uf a Glomus fenuis mycorrbiza —The ultrastructural
vganization and some cytochemical features (protein and polysaccharide
distribution) of the mycorrhiza formed by G. feauis in raspberry [Rubus
{dacus L. cv. Bois Blanc] roots were investigated. Cenain aspects of the fine
mycorrhizal endophyte (smaller hyphae, thinner walls, distinct 2-laycred wall
structure following the PATAg test for polysaccharides, complete absence of
septa) distinguish it from the coarse vesicular—arbuscular mycorthizal fungi.
The modifications occurring in the bost-fungus interface during G. tenius
mycorrhiza development are, bowever, very similar 10 those that have been
acscribed in seversl mycorrhizae formed by cosrse vesicular-arbuscular
endopbyles. .

0449°  GRaHAM, J. H.; LEONARD, R. T.; MENGE, J. A.
Membrane-mediated decrease in root exudation responsible
for phosphorus inhibition of vesicular-arbuscular mycorrhiza
formation, Plant Physiology (1931) 68 (3) 548-552 [En, 18
ref.] Dep. of Bot. and Pl. Sci,, California Univ., Riverside,
CA 92521, USA.

Vesicular-arbuscular  mycorrhiza  formation in Sudan
grass was investigated in pot trials with a P-deficient sandy
soil supplied with 0, 28, 56 or 226 pg superphosphate/g soil.
The root P content of 4-wk-old plants was correlated with
soil P level. Plamts grown with insufficient P showed aliered
membrane permeability with high K eMux and exuded more
amino acids and reducing sugars. P-deficient plants
inoculated at 4 wk with Glomus fasciculatus were 88%
infected after 9 wk; this was correlated with root exudation at
the time of inoculation. P-sufficient plants were only 25%
dnfected. Infected roots had higher P levels and thus reduced

‘rcot_memtrane permeability and exudation compared with

uninfected roots.

0450 KARIYA, N.; TotH, R. . Ultrastructure of the
mycorrhlzal assoclation formed between Zea diploperennis
and Glomus fasciculatus, Mycologia (1981) 73 (6) 1027-1039
[En, 24 ref, 9 fig.) Northern Illinois Univ., DeKalb, USA.
Initial stages of mycorrhizal establishment were marked
by development of intercellular hyphae ramifying betwezen
cortical cells. Penctration of cortical cells by the invading
intracellular hyphae was accompanied by a thinning of the
cortical cell wall and the formation of a collar around the
endophyte. Arbuscules were formed by repeated branching of
the endophyte. Host cell cytoplasm was never observed in
direct contact with the arbuscular system but was separated
by an interfacial zone consisting of the host plasmalemma,
the interfacial matrix and the fungal cell wall. Deterioration



of the arbuscular system began from the finer branches and
proceeded backwards to the point of penetration. Septum
formation was not observed. Deteriorated arbuscular material
accumulated into clumps. Cortical cells did not appear to
degenerate during arbuscular breakdown.

0451 Koskg, R. E.  Labyrinthula inside the spores of a
vesicular-arbuscular mycorrhizal fungus. Mycologia (1981) 73
(6) 1175-1180 [En, 12 ref, 3 fig] Univ. Rhode Island,
Kingston, USA.

Approx. 20% of the ruptured spores ("spore shells”) of
Gigaspora gigantea, collected from the face of a barrier sand
dunc, contained spindle cells of L. sp. Single large spore
shells harboured from a few to thousands of spindle cells.
Cultures of L. were obtained by incubating surface-sterilized
spore shells on a modified serum-seawater agar medium. Only
spore shells from the dune face contained spindle cells. The
absence of L. from spore shells from other areas of the dune
correlates with lower salinities at these sites. Because G.
giganiea spores and spore shells are common in the barrier
dune, the occurrence of L. within them may represent a
significant reservoir of ‘noculum able to enter the waters on
cither side of the dune.

0452  MACDONALD, R. M. and MURIEL R. CHANDLER. {De¢partment
of Soil Microbialogy, Rothamsted Experimental Station, Harpenden, Hers
ALS 2FQ, U.K.) NEW PHYTOL B89(2): 241-246, 1981. Bacterium-like
organtlles in the veslcular-arbuscular mycorrhizal fungus Glomus caledonius.—
Bacterivm-like organelies (BLO) were found by EM in the vesicular-arbuscular
(VA) mycorrhizal fungus G. caledonius, They were morphologically similar to
those found by others in other VA mycorrhizal fungi, in the ectendomycorrhizat
fungus Endogone flammicorona and in the Discomycete Scutellinia. They
occurred frec in the cytoplasm of G. caledonius spores and in the interceliular
hyphae and thick arbuscule branches in infected roots. They were irrcgularly
coccal with diameters of 0.3 + 0.06 um and had a conspicuous ccll membrane
and simple ce)l wall and sppeared 1o divide by median constriction and
scparation. The funpal cytoplssm did ot skow any cytopathic effects in the
vicinity of the BLO. A cunpictciy different type of bacterium colonizied and
croded the walls of reproductive spores of G. caledonius. These bacteria did not
enter the fungal cytoplasm and had a thick complex wall and peripheral
membrancs. In contrast to NLO, their cytoplasm wag clearly differentiated into
clectron-dense and transparent arcas. .

0453 MANJUNATH, A.* and D. J. BAGYARAJ. (Dep. Agric.
Microbiol., Univ. Agric. Sciences, G.K.V.K. Campus Bangalore 560 065
India.) PLANT SOIL 63(2); 295-298. 1981[recd. 1982). Iatemity of
mycorrhizal infection and response of onlom at different stages of growth —
A time course eaperiment was conducted to study the intensity of root infection
and the response of onion. Mycorrhizal infection with internal hyphae and
arbuscules was observed in onion roots |5 days after sowing and infection
percentage progressively increased up to 35 days. Plants inoculated with the
mycorrhizal fungus weighed less than non-mycorrhizal plants during initia]
stages up to 35 days but grew faster later after 38 days.

0454 HMOIROUD, A., CAPELLANO, A.; BARTSCHI,
H, 1981. Fixation d'azote chez les especes

ligneuses symbiotiques. I. Ultrastructure des
nodules, mycorhizes 4 vésicules et 4 artuscules
et activité rdductrice de C2H2 de jeunes plants
de Robinia pseudoacacia cultivés au laboratoire.
Can. J. Bot.  §93:u81-%90.

Black lccust (Robinia pseudcacacia L.), a native
species of Horth America, has found a specific
and efficient Rhizobium strain in French soils.
Ultrastructural studies of young nodules showed
that infection of the host cell occurred by nu-
merous infection threads. Rhizobia are liberated
in the cell by endocytotic processes. Ho impor-
tant differences were found between rhizobia in
the infection threads and bacteroids in the host
cell; the bacteroid cells were only enlarged,
without any structural change. This Rhizobium
strain is a "fast grower".

Roots were also infected by an endomycorrhizal .
fungus producing numercus vesicles and arbuscules
in the root cortex. Nitrogen-fixing activity
assayed by the acetylene reduction method, was
measurable only 5 to 10 days after nodular de-
velopment. Until the 50th day after seed germi-
nation, the activity increased slowly, then
more rapidly, by the 80th day, fixing activity
was about 9 u mol/h per plant.

Ng relationships between the foim, age, and
fixing activity of the nodules were found.
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0455  NeMec, S. . Histochemical characteristics of
Glomus etunicatus infectlon of Citrus limon fibrous roots,
Canadian Journal of Rotany (1981) 59 (5) 609-617 [En, fr, 42
ref, 1 fig,, 5 tab.] USDA, Orlando, Fla., USA. :

Lipid in vesicles and hyphae in rough lemon roots
reacted positively to a variety of reagents that have an aflinity
for neutral lipids. In contrast, arbuscules did not appear to
contain  necutral lipid, but did react positively to

hosphoglyceride tests and glycolipid. Walls of vesicles and

Eyphnc centained chitin, arbuscule walls mainly glycolipid.
Young arbuscules, hyphae and immature vesicles were rich in
basic protcin. Phenolics were detected in vesicle walls and
hyphal attachments but none accumulated around infected
areas, even though laccase activity occurred in corticnl
regions occupied by young arbusculcs. Dehydrogenases wee
present in young arbuscules, hyphae and in immature vesicles
still containing noticeable amounts of cytoplasm. Peroxidase
and catalase aclivity in senescing arbuscules were probably
associated with fatty acid oxidation in the fungus.

+ 0456 RIESS, S.; Puppl, G.  [Prelimipary observations on
morphologieal charactceristics of mycorrhizal associntions In
tufa soils in Latium.] Osservazioni preliminari sulle
caratteristiche morfologiche delle associazioni micorriziche in
terreni di tufo nel Lazio. Micologia linliana (1981) 10 (2) 43-
48 (It, en, 14 ref,, 3 fig., 2 tab.) Istituto dell'Orto Botanico,
Univ. Rome, Italy.

0457 SmitH, G. W.  Effect of inoculation level and
sicving on the Gigaspors gigentea-soybean mycorrhizal
symbiosis. Soil Biology & Biochemistry (1981) 13 (6) 539-540
[En, 14 ref,, 2 tab.] Clemson Univ., Clemson, S. Carol.,, USA.

An inoculum level of 4 azypospores/kg soil was not
sullicient to induce adequate mycorrhial infection of soyabean
unless pre-infected mycorrhizal roots were also included. All
inoculated roots were 50-80% infected except those receiving
sieved 1 g/kg soil inoculum (c. 1095). Inoculum level was not
of major importance provided it was sufficient to assure
approx. 50% infection.

0458 SWARD, R.J. The structure of the
spores of Gigaspora marmarita. I. The dormant
spore. New Phytol. (1981) 87, 761-768.

Histochemical tests, light and electron micros-
copy have been used to investigate the structure
of the dormant spore of Gigaspora margarita
(Endogonaceae). There ic a plug in the neck of
the mature spore consisting of a dense matrix
of highly osmiophilic material bounded by wall-
like depositions. The complex spore wall is
composed of four prominent layers, an inper and
outer layer that contain polysaccharide, protein
and lipid; a laminated chitinous layer and an
il11-defined cementing layer.

The cytoplasm is composed of amorphous material
and a variety of granules and particles that
form a fine network between large oil droplets.
In certain arcas the cytoplasm is concentrated
and forms two dense regions named the 'synthe-
sizing' and 'nuclear' centres which contain
different proportions of various organeclles
Two unusual types of organelles found in the
cytcplasm of G. margarita spores have been pre-
viously described in honéy-coloured, sessile
spores of Acaulospora lacvis.

0459  SWARD, R. J. (Plant Rescdrch [nst., Swan St.,.Buraley, Victona,
Australia 3121.) NEW PHYTOL 88(4): 66t~666. 1981. The structure of the
spotes of Gigaspora margarita: 1. Changes accompsaylsg germimation.—
Light microscopy end EM were used to study the changes that accompany
germination in the spores of G. margarita [a vesicular arbuscular mycdrrhiza).
Regular germination is achicved following surface sterilization of the spores.
The possible role played by NaC1O in spore activation is discussed, Following
spore activation thers is considerable redistribution of cytoplasm with a

bseq lation of cytoplasmic and wall materia} in the region of the
bulbous-shuped atischment. Germ-tube development occurs in this region
witbout the production of periphersl ‘compartments described for otber spore
types. The possitle significance of this feature and the mode of germ-tube wall
fevclopmcm are discussed. .

0460 SWARD, R. J. (Plant Rescarch Inst., Swan St., Burnley, Victoria,
Australia 312t.) NEW PHYTOL 88(4): 667-674. t981. The structure of (be
speres of Gigaspora margarita: 3. Germ-tubs emergence and growth.—
Light microscopy and EM were used to study the emergence through the spore
wall and subsoqueat growlh and development of tbe germ-tube of G.
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margarita [a vesicular arbuscular mycorrhiza). Spore-wall pencteation by the
germ-tube is unusual as 2 different mechanisms seem to be operating, | for
the inner spore-wall layers and another for the outer layer. As the germ-tube
develops s primary wall layer is formed and can be traced to its origin as a
layer continuous with the thickened region of the innermost spore-wall layer.
In the maturing germ—~{ube & highly asmiophilic 2 wall Is deposiicd and this
may be the wall layer that persists when the fungus penetrates a host root and
scUs up 8 myccrrhizal association. The ultrastructuzsl organization found in G.
margarita can be categorized into approtimately 3 zones: the apical zone, the
subapical zone and the zonc of vacuclation. Other features of the cytoplasmic
organization are also discussed including the possible significance of bacteria-like
organisms, membrane-bound crystals, camiophilic granules and glycogen
particles. Features of the culture-grown germ-tubes arc also compared with
those of host-associated stages of the fungus reported in the literature. :

*0461 VARMA, A. K., KIRAN SINGH; LALL, V. K.
Lumen bacteria from endomycorrhizal spores. Currem
Microbio/ogy (1981) 6 (4) 207-211 {En, 29 rcf., 4 fig., 3 tab.]
Jawahar Lal Nechru Univ., New Delhi, India.

Bacteria were detecied by scanning electron microscopy
in_chlamydospores of Giomus macrocarpus obtained from
rhizosphere snils of xerophytic plants. Spp. of Entcrobacter,
Pseudomonas and Streptococcus were identified.

0462 BARTSCHI, H.; GARREC, J.-P. [Comparative
study of the cytological localization of some mincral clements
in the cortex of healthy roots and of mycorrhizas of Vitls
vinifera L.} Etude comparative de la répartition cytologique
de quelques éléments minéraux dans lécorce de racines saines
¢t d'endomycorhizes e Vitis vinifera L. Comptes Rendus des
Séances de I'Acacénue des Sciences, D (1980) 290 (13) 919-
922 [Fr, en, 8 ref, 3 pl.] Univ. Claud-Bernard, Lyon, France.

X-ray  microanalysis  showed ikt “phosphorus
accumulated in the hyphae in cortical cclls of mycorrhizal
grapevine roots. Other elements were not affected.

*04631 BROWN, S. L.; STERNE, R. E.  Total root length

of cotton and other ficld crops infected by mycorrhizal fungi,
22-23 [En, 18 ref]
“In: WORLD METEOROLOGICAL ORGANIZATION;
INTERNATIONAL RICE RESEARCH INSTITUTE  Procecdings
of a symposium on the agrometcorology of the rice crop. Los
Baiios, Laguna, Philippines; IRRI. (1980) 254pp. [En]

0464.  DAFT, M. I; CHILVERs, M. T.; Nicotson, T. H.
Mycorrhizas of the Liliiflorae. 1, Morphogenesis  of
Endymion non-scriptus (L.) Garcke and its mycorrhizas in
nature. New Phytologist (1980) 85 (2) 181-189 [En, 39 ref)
Department of Biological Sciences, University of Dundee,
Durdce, DD1 4HN, UK.

Blucbell (Endymion non-scriptus) annually produces a
new root system that becomes mycorrhizal very quickly after
the roots emerge from the bulb. Morphogencsis of the
mycorrhizae is rapid during the autumn and cold winter
periods whilst the host is subte. rancan. Infection is restricted
1o roots free in the soil and never cxtends to the root tissues
enclosed within the bulb. Environmental conditions alter the
rates of host and mycorrhizal development. On the basis of
spore and mycelial characters, five species of endophytes were
identified. The importance of mycorrhizae to the bluebell and
other members of the Liliiflorae is discussed.

#0465 GnrirrioLo, R. [Infectlon process of a vesicular-
arbuscular fungus, I. Ultrastructural observations on fungal
penctration from cell to cell in the root.] Il processo di
infezione di un fungo vescicolo-arbuscolare. 1. Osservazioni
ultrastrutturali sulla penetrazione del fungu da cellula a
cellula nella radice. Allioniz (1980/81) 24, 49-53 [1t, en, 12
ref,, 4 fig.] Istituto Botanico, Univ. Turin, Italy.

Results are presented of transmission electron
microscope observations on colonization of cortical cells of
grapevine roots by Glomus fasciculatus. In the Ist and 2nd
cell Jayers the fungus mostly formed intracellular coils, which
filled up the host cell and werc ensheathed by the host
plasmalemma. As a result of plasmalemma fusicn,
decomposition of the middls lamella, host wall distension,
and host plasmaletnma invagination kyphae peretrated deeply
into the inner cortex.

0466  GuNzi, C. M. B.; HENNESSY, C. M. R, Effect of
host-applied auxin on development of endomycorrhiza in
cowpeas. Transactions of the Dritish Mycological Society
(1980) 74 (2) 247-251 [En, 20 refl] Department of Botany,
University of Dar es Salaam, Tanzania,

The morphology of endomycorrhizas attributed to a
Gigaspora sp. and a Glomus sp. in cowpeas (Vigna
unguiculata) was similar to that described in other plant
species.  Arbuscule  frequency  increased  when  host

carbohydrates were reduced by shading or defoliation and
decreased when the shoot opex was removed, but this
decrease was counteracted by applications of 1000 ppm
indole-3-acetic acid (IAA) to the cut apex. Vesicle for.nation
was reduced by shading and defoliation but was unaffected by
removal of the stens apex or by application of IAA.

%0467 - JALALL B. L; THAREIA, M. L. Development of
vesicular-arbuscular mycorrhiza in plants in relation to
phosphate uptake. Haryana Agnicultural University Journal of
Rescarch (1980) 10 (3) 352-357 (En, 13 ref.] Dep. of Pl
Path., Haryana Agric. Univ., Hissar, Haryana, India.

Relationships between plant P uptake and growth stage
and root colonization by Endogone spp. were studied for
wheat cv. S 308, ana pear]l millet [Pennisetum americanum)
cv. T 55 grown under controlled conditions. Vesicular-
arbuscular mycorrhizal development in both crops was low at
the vegetative stage of host development but became extensive
at the reproductive stage. Mycorrhiza! inoculation increased
plant P uptake and total dry wt./plant. 3 different types of
Endogone spores were observed in the test soils.

0468. Joun, T. V. St. Root size, root hairs and
mycorrhizal infection: a re-cxamination of Baylis's hypothesis
with tropical trees. New Phytologist (1980) 84 (3) 4R3.487
[En, 6 ref] Inst. Naciomal de Pesquisns da Amazdnia,
Manaus, Drazil.

A serics of 89 Brazilian trec species, whose root
characteristics and VA mycorrhizal condition were known,
was used to test an aspect of Baylis's magnolioid root
nvpothesis. A non-parametric  statistical test showed a
significant association between magnolioid root characteristics
(coarsely branched, generally lacking root hairs) and VA
infection. .

0469  Ocamro, J. A.  Effcct of crop rotations fnvolving
host and non-host plants on vesicular-arbuscular [VA]
mycorthizal Infection of host plants, Plant and Soil (1980) 56
(2) 283-291 [En, 10 ref.} Estacién Experimental del Zaidin,
CSiC, Granada, Spa...

The effects of crop rotations involving 2 host (lettuce
and lavender) and 2 non-host (cabbage and radish) plants on
the development of mycorrhizal infection in host plants were
studied in non-sterile soil and in sterilized soil with or
without rock phosphate and inoculated with Glornus mosseae.
Pre-cropping witl, non-host plants did not decrease VA
infection in the host tlants, but pre-cropping with a host
plant increased VA infection in the same or another host
plant grown afterwards. These cfTects were noted irrespective
of rock phosphate addition or soil sterilization.

0470 WaRNER, A.; Mosst, B. Independent spread of
vesicular-arbuscular mycorrhizal fungl in soil. Tramsactions of
the British Mycological Society (1980) 74 (2) 407-410 [En, 12
ref., 2 fig,, 1 tab.] Rothamsted, Harpenden, UK.
Inoculum of cach of 4 endophytes (Glomus fasciculatus,
G. mosseae, Acaulospora lacvis ‘and Gigaspora margarita)
consisting of roots, mycelium and spores, was placed in nylon
fabric pouches and buried in irradiated (1 Mrad) soils in pots
with the open end ticd above soil level. The pots were
covered and kept moist for 6 months, after which the
pouches were removed and the holes filled with fresh,
irradiated soil sown with clover to detect infectivity. After 2
months the clover roots were cxaminced for mycorrhiza. All 4
endophytes had ¢, ~ad from the pouches into the surrounding
soil and survived there for 6 months in a condition suitable
for establishing new infection:  The results confirm that these
organisms possess some saprophytic ability and evidence was
obta‘ned that in these and similar experiments, with buricd
Eolyp'opylenc tubes, the fungi-penctrate the containers by
ypha- which can presumably cstablish a base in organic
putticles from which a host plant can be infected.

*0471  DexHEIMER, J; GIANINAZZI, S.. GIANINAZZI-
PEARSON, V. Ultrastructural cytochemistry of tha host-
fungus interfaces in the endomycorrhizal association Glomus
mosseae - Allium cepa. Zeitschrift fiir Pflanzenphysiologre
(1979) 92 (3) 191-206 [En, 26 ref, 14 fig, 1 tab.] Univ.
Nancy, France.

In:The continuous, highly invaginated host plasmalemma
surrounding the intraccllular fungal structures in onion
retains its affinity for phosphotungstic acid and continues to
produce polysaccharide fibrils, but in the presence of the
endophyte it progressively loses the capacity to organise these
into well-structured wall material. At the point of ccll
penetration and in the primary arbuscule branches, the fungal



wall is surrounded by a collar of host wall material which has
the same cytochemical properties as the primary walls of the
rlanl cell. The finc arbuscule branches are surrounded by a
ayer of condensed matrical fibrils. When the arbuscule
branches senesce and collapse, they become encased by the
polysaccharide fibrillar material derived from the host. The
interfacial matrix separating the host plasmalemma from the
fungal wall contains membranous vesicles and scattered
polysaccharide fibrils, both elaborated by the host
plasmalemma. These vesicles are often in contact with the
walls of the endophytic hyphae. In the fungus, bulbous or
tubular configurations of the plasmalemma may become very
numerous and occupy the whole hyphal width. Although
these structures may be involved in " host-fungus cxchanges,
their eventual participation in wall synthesis is also proposed.

*0472 GRADA-YAUTENTZI, R.; VALDES, M.  [Development

of vesicular-arbuscular mycorrhiza on some crops.]
Desarollo de  micorriza  vesiculo-arbuscular  en  algunos
cultivos. Boletin de la Sociedad Mexicans de Micologia
(1979) No.13, 47-53 [Es, en, 9 ref, § fig., 2 tab.] Escuela
Nacional de Ciencias Biolégicas, 1PN, Mexico.

Ten wecks after inoculating clover, onion, maize and
sorghum with spores of Glomus mosseae, G. fascicnlatus,
Gigaspora calospora and G. gigantea structures che -acteristic
of vesicular-arbuscular mycorrhiza werc observed in the
cortical cells. Dry wt. was greater in_inoculated plants,
growth increase being 103% in onion inoculated with G.
mosseae. :

0473  HOLLEY, J. D.; PETERSON, R. L. Development of
a vesicular-arbuscular mycorrhiza in bean roots. Canadian
Journal of Botany (1979) 57 (19) 1960-1978 [En, fr, 46 ref,,
41 fig.] Univ. Guelph, Ont., Canada. '
Electron-dense particles adjacent to external hyphae of a
Glomus sp. bind Fe, as shown by X-ray microprobe analysis,
when roots of Phascolus vulgaris are fixed by glutaraldehyde-
forric chloride. This material is thought to be phenolic.
External spores, each with a subtending hyphal stalk, were
hyaline to black. Intercellular hyphae, tnitially densely
cytoplasmic, become progressively more vacuolate, with some
vacuoles containing electron-dense particles. The hyphae form
peg-like projections causing the cell to be stretched inwards.

Penctration of the inner cortex is followed by the formation
of a simple haustorial trunk which dichotomizes successively
until fine hyphae fill the cell. The endophyte is at first
enclosed by a wall layer but the finer branches are covered
only by an extrahaustorial matrix and cortical cell plasma
membrane. Cortical cell cytoplasm changes in response to the
fungus. Most arbuscules collapse or dcgenerate to some
extent. Initially the cytoplasm loses its well-defined
appearance and small vacuoles develop which then fuse into
larger vacuoles until the cytoplasm is a thin dense band at
the periphery. The hyphac then collapse ond coagulate into
successively larger clumps until only a dense residual mass
remains in the cell. A membrane encloses the developing
hyphal clumps and the cortical cytoplasm dcgencrates as
clumping advances. No cell wall matnix is seen around the
clumped endophyte.

0474  JaspER, D. A.; ROBsON, A, D.; AppoT, L. K.
Phosphorus  and the formation of vesicular-arbuscular
mycorrhizas. Soil Biology and Biochemistry (1979) 11 (5)
501-505 [En, 21 ref.] Department of Soil Science and Plant
Nutrition, University of Western Australia, Nedlands,
Western Australia 6009.

Infection of ryegrass roots by vesicular-arbuscular
mycorrhizal (v.a.m.) endophytes occurring in an unfertilized
virgin soil of low P status was more sensitive to increasing P
supply than that by endophytes occurring in an adjacent
fertilized agricultural soil. P’ application to soil depressed
mycorrhiza formation in subterrancan clover by increasing
plant P status and not by direct eflects of soil P on v.a.m.
endophytes. Localized placements of superphosphate by
banding or topdressing did not affect the development of
mycorrhizas of roots in the fertilized zones differently from
those of roots not in fertilized zones. The amount nf infection
was not correlated with P concentrations within the plant at
harvest. However, the extent of infection could be correlated
with P concenirations of roots at early stages of penetration
by the fungi. Additionally, the effects of P supply on
frequency of penetration’ by hyphac and subsequent
mycorrhiza development closely paralleled effects of P supply
on soluble carbohydrate concentrations in roots.
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0475 Powetl, C. L. Spread of mycorrhizal fungi
through soil, New Zealand Journal of Agricultural Rescarch
(1979) 22 (2) 335-339 [En, 15 ref, 1 fig., 4 tab.] Ruakura
Agric. Res. Cent., Mimist. Agric. Fisherics, Hamilton, New
Zealand.

The spread was estimated by transplanting clover plants
infected with morphologically distinct mycorrhizal fungi into
troughs of soil. Mycorrhizal fungi spread into non-
mycorrhizal seedlings at 0.6-1.5 m/yr and into mycorrhizal
seedlings at 0.9-3.2 m/yr. Mycorrhizal infestation of the
trough soil greatly reduced the spreading rate of an
introduced fungus. A precrop of kale or mwstard grown in
the trough soil repressed mycorrhizal infectivity of the soil
and allowed an introduced fungus to spread rapidly.

0476  SANDERS, F. E.; Reep, L. E. The effect of
inoculum density on the development of vesicular-arbuscuiur
mycorrhizas of crop plants, In In The Soil Root Interface.
Proceedings of an International Symposium, Oxford, 1978.°
Harley, J.L.; Russell, R.S. (Editors). London, UK.
Academic Press Inc. (London) Lid.- (1979) 432 [Eni
Department of Plant Scicnces, University of Leeds, UK. .
During vegetative growth of annual crops, mycorrhizal
infection establishment 1s followed by a phase of extending
infeetion where the proportion of mycorrhizal roots incresses
rapidly. Eventually an cauilibriurn is reached where the
proportion of mycorrhizal roots becomes constant aithough
the root weight of the crop may continue to increase. Many
factors appear to have cffects on this pattern of development.
These are reviewed. One factor of potential importance, the
effect of varying inoculum density, was investigated in a
series of pot experiments using maize. Variation of inoculum
density was found to produce large effects on infection
 velopment. Similar effects occurred on barley in the ficld.

0477  SCANNERINI, S.; BONFANTE-FAasoLo, P
Ultrastructural cytochcemical demonstration of
polysaccharides and proteins within  the host-arbuscule
interfocial matrix in an endomycorrhiza. New Phytologist
(1979) 83 (1) 87-94 [En, 22 ref]) Centro di Studio sulla
Micologia del Terreno del C.N.R., Istituto Botanico
dell'Universita, 10125 Torino, Italy.

The host-fungal arbuscule interfacial matrix in the VA
mycorrhiza produced in Omithogalum umbellatum L. by
Glomus fasciculatus has been studied at the ultrastructural
level by various fixation methods, cytochemical .cchniques
and by selective enzymic digestion. The interfacial matrix,
though varying in size and ultrastructure, always contains
polysaccharides (mainly peetin  and oceasionally some
cellulose) and proteins. Combined morphological and
cytochemical results show that this structure is made up of
wall material from the host cell.

0478 SCHWAB, S. Rate of formation of VA
mycorrhizae in seedlings of seven species
native to the mid-elevation sage community of
Northwestern Colorado. Journal of the Colorado
Hyoming Academy of Science. 11(1):28,
1979, Abst.
Seedings of seven plants native to the mid-eleva-
tion sage community of the Ficeance Rasin in
northwestern Colorado were grown in t¥e green-
house in soil collected from an undisturbed site
in the Piceance Basin and sampled at weekly
intervals to determine the age at which tiese
plants became mycorrhizal. and the length of
time required for each species to reach its ma-
ximun level of infection. -Artemisia tridentata
sothamnus nauseosus. and Agrophyron smithu
grelf:‘yamemeavﬂy Infected within Tour weeks ol sced-
ling emergence and maintained these high levels
of infection throughout the four month sampling
Sphaeralcea munroana also became heavily
infected within four weeks, but the proportion
of mycorrhizal roots then decreased as the thick
tap root typical of this species developed.

zopsis hymenoides became only moderately mycor-
rhizal and showed the jrreatest variability in
regard to mycorrhizal formation among the species
examined. Neither Atriplex canescens nor
Ceratoides lanata ﬁh_ﬁ any sign of mycorrhizal
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Zormation in six months. These results correlate




with the relative success of these species as
invaders of disturbed sites, with those species
that are least mycorrhizal as scedlings being the
tmose successful invaders.

*0479' WALKER, G. D,; PowrLt, C. L. Vesicular.
arbuscular mycorrhizas in white clover: a scanning electron
microscope and X-ray microanalytical study, New Zealand
Journal of Botany (1979) 17 (1) 55-59 [En, 32 ref,, 8 fig.]
DSIR, Lower Hutt, New Zealand.

Seedlings were inoculated with several mycorrhizal strs.
and cultured until the endophytes developed and matured.
Roots were then freeze fractured and frecze dricd. The results
indicated an accumulation of eclements within® mature
arbuscules. Evidence of endophyte breakdown, accompanied
by a reduction of the expected P conc., was also obtained and
the implications are discussed.

0480 Wik, J. A;; BROWN, M. F.  Ultrastructure and
Xeray analysis of phosphorus granules in a vesicular-
arbuscular mycorrhizal fungus, Cinadian Journal of Botany
(1979) 57 (24) 2812-2818 [En, fr, 19 ref, 6 fig.] Univ.
Missouri, Columbia, USA.

Glomus mosseae was examined by transmission electron
microscopy and energy dispersive X-ray analysis. Electron-
dense granules, found within vacuoles, contained high concs.
of P and Ca and were similar in appearance to the
polyphosphate granules described in other organisms. Highly
vacuolated intercellular hyphae and vesicles possessed the
greatest number of P granules, which were present in
vacuolated arbuscular hyphae but absent from completely
collapsed arbuscules. The active arbuscule was the most
probable site of brcakdown of P granules. Two other types of
cellular inclusion, one vacuolar and one cytoplasmic, could
not be identified by X-ray analysis and could easily be
mistaken for P granules. It was concluded that general
morphological appearance and location were not adequate
criteria for the identitication of P granules.

#0481 BONFANTE-FasoLo, P. Some ultrastructural
features of the vesicular-arbuscular mycorrhiza in  the
grapevine. Vitis (1978) 17 (4) 386-395 [En, fr, 21 ref.) Centro
di Studio sulla Micologia del Terreno del CNR, Cattedra di
Viticoltura dell'Universita di Torino Italy,

A morphological analysis of the mycorrhizal roots of
grapevine was conducted using transmission and scanning
electron microscopy. I[ntercellular hyphae and intracellular
arbuscules of a p,:ycomycclous fungus, tentatively identified
as Glomus sp., were detected in the root cortex. The hyphae
containcd highly vacuolated areas with dense globules,
glycogen  particles and  bacteria-like  micro-organisms.
Following host cell penetration the arbuscule was formed,
composed of many fungal branches and filling the cortical
cell, but scparated from the host cyloplasm by the host
plasma membrane. Amyloplasts were present in infected host
cell, in close association with the fungal branches.

*0482. FONTANA, A.; BONFANTE-FASOLO, P.; SCHUBERT, A.
[Morphological characteristics of vesicular-arbuseular
mycorrhizae associated with vines.] Caratterizzazione
morfologica della micorrizia vescicolo-arbuscolare nella vite,
[Review]. Quaderni del Corso di . Specializzazione in
Viticoltura ed Enologia (1978) 2, 137-146 [It, 17 ref.] Centro
di Studio sulla Micologia del Terreno del CNR Cattedra di
Viticoltura_dell’'Universita di Torino, Italy.
A review and discussion with particular reference to
grapevines in Italy. The occurrence of mycorrhizas appeared
to be largely independent of the rootstock used.

#0483 IgpaL, S. IL; MALK, K. S. The effect of
transplanting on the development of mycorrhiza snd
subscquent growth of crops normally raised from seed under
field conditions. Biologia, Pakistan (1978) 24 (2) 349-355 [En,

T ref, 4 fig.] Univ. Punjab, New Campus, Lahore, Pakistan.

Mycorrhizal and nonmycorrhizal plants of sunflower and
lettuce were transplanted at 5, 7 and 9 weeks. Immediately
after transplanting mycorrhizal plants showed a fall in
vesicular and arbuscular infections and a reduction in growth
rate. This phase is short-lived in plants transplanted at an
carly stage and these show better growth and more VA
infections than the controls.

0484° McILveeN, W. D,; CoLg, H., Jr. Influence of
“zinc on development of the endomycorrhizal fungus Glomus
mosseae and its mediation of phosphorus uptake by Glycine
max ‘Amsoy 11', Agriculture and Environment (1978/1979) 4
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"(4) 245-256 [En, 36 ref} Pesticide Research Laboratory,
Pennsylvania State University, University Park, Pa.,, 16801,
USA,

Germination of spores of Glomus mosseac  was
stimulated on agar media supplemented with trace amounts
(0.1-1.0 pg/ml) of zinc. Spore germination was inhibited at
higher concentrations. Mycorrhizal development on soybean
plants grown in the greenhouse in soil amended with ZnSQ,
was enhanced by 18 mg zinc per kg soil on a dry weight
basis. Higher rates of 45 and 135 mg/kg Zn resulted in
decreased infection. The percent root length colonized was
slightly stimulated by lower rates of added zinc but the
higher rates were inhibitory. Increased development of the
mycorrhizal fungus in roots was positively correlated with
higher concentrations of phosphorus in the foliage. The
number of infections per cm of root was the most important
factor in determining increased phosphorus uptake. Phosphate
soil amenaments resulted in a consistent trend of decreased
mycorrhizal colonization on soybean roots.

0485 MeNGE, J. A STEIRLE, D. BAGYARAL, D. I
JounsoN, E. L. V., LEONArD,.R. T. Phosphorus
concentrations In plants responsible for Inhilbition of
mycorrhizal infectlon, New Phytologist (1978) 80 (3) $75-578
{En, 11 ref.) Dep. of Pl. Path., California Univ., Riverside,
CA 92521, USA.

Using a split root technique, it was found that P
fertilization of half of the root system of Sorghum sudanense
could significantly reduce the number of chlamydospores of
the mycorrhizal fungus Glomus fasciculalus in  the
unfertilized half of the root system. In a 2nd experiment vials
of soil containing different conc. of P were inserted into pots
of §. sudancnse which were fertilized with different amounts
of P and inoculated with G. fasciculatus. The numbers of
chlamydospores, vesicles and arbuscles and the amount of
hyphae produced by G. fasciculatus on roots within the vials
were not influenced by the soil P in the vials, but were
inversely correlated with the conc. of P in roots outside the
vial. All evidence indicated that it was the conc. of P within
the plant and not the soil P which led to a reduction in
colonization, infection and spore production in
fasciculatus.

#0486 OsHIMA, S. [Development of vesicular-arbuscular
mycorrhizae in tobacco,] Bulletin of the Okayama Tobacco
Experiment Station (1978) No. 39, 81-84 [Ja, en, 12 ref, 6
fig.

g]'.T'hc mycorrhiza was found in the roots of flue-cured
tobacco. Far more vesicles and arbuscules developed in roots
of plants with insufficient fertilizer than in those given
adequate amounts.

#0487 StrRULLY, D. G. [Histology and cytology of
endomycorrhizas.) Histologie ct cytologie des
endomycorhizes. Physiologie Végétale (1978) 16 (4) 657-669
[Fr, en, 27 ref., 8 fig.] UER Sciences Biologiques, Rennes,
France.

In a study of endomycorrhizas formed by yew in France
the cytology of the fungus, its position in the host cells,
modifications of the latter and phagocytosis of the fungus
cells were observed. The resulls are compared with those for
other vesicular-arbuscular and orchid mycorrhizas.

0488 SwarD, R. J.  Infection of Australian heathland
plants by Gigaspora margarita (x veslcular-arbuscular
mycorrhizal fungus). Australian Journal of Botany (1978) 26
(3) 253-264 [En, 23 ref, 32 fig.] Monash Univ., Clayton,
Vict., Austrlia.

The large, white, bulbous-based spores of G. margarita,
which were sieved from soils collected in a heathland area at
Cranbourne (Vict.), were germinated and cultures on artificia)
media and their growth patterns observed. Certain host spp.
including Leptospermum  juniperinum and  Trachymene
anisocarpa were infected in pot culture with the fungus and
the morphology and anatomy of the resulting association
were studied. A variation on the mode of entry and spread of
the fungus within the root from that described for another
vesicular arbuscular mycorrhizal association is discussed.

#0489' BONFANTE-FASOLO, P.; SCANNERINI, S.
Cytological study of the vesicular-arbuscular mycorrhiza In
Ornithogalum umbellatum L. Uno studio citologico sulla
micorrhiza vescicolo-arbuscolare di Omithogalum umbellatum
L. Allionia (1977) 22, 5-34 [En, 20 ref.] Centro di studio sulla
Micologia del Terreno del CNR, Torino, Italy,

Unpder the optical microscope two distisct Jayers were



observed in the endomycorrhiza in Omithogalum umbellatum
roots: 1) a laycr consisting of thc outermost cortical cells with
inter- and intracellular cotled mycelia; 2) a layer consisting of
the middle and intemal cortical cells, with extensive inter-
and intracellular infection, derived resnectively from the
infection spreading hyphae and from the (ungus in arbuscular
form. Ultrastructurally, thick granular an!/or lamellar walls,
few organclles and abundant fat accumulation were virtually
a constant feature in layer 1, whereas in layer 2, either active
protoplasm, or large, extensively vacuolar zones rich in
electro-dense granules were visible. In the internal cells, the

rocess ended with lysis of the arbuscular stage. Intra and
intercellular vesicles were observed; their cytology however
did not seem to be related 1o their position within the roots.
Differences in the host-symbiont relationship appeared to be
reflected in the ultrastructure of the interface.

0490  BONFANTE-FAsOLO, P.; SCANNERINI, S. A
cytological study of the vesicular-arbuscular inycorrhiza in
QOrnithogalum umbellatum L. Allionia (1977) 22, 5-21 {En, 28
ref., 27 fig.} Centro di Studio sulla Micologia del Terreno del
CNR, Turin, Italy.

Two layers were distinguished in roots infected by
Glomus fesciculatus [RPP 57, 1594), formed of (1) the
outermost cortical cells, with inter- ond intracellular coiled
mycelia and (2) the middle and internal cortical cells, with
extensive inter- and intracellul:r  infection, derived
respectively from hyphae and arbuscules. In (1) thick
granular and/or lamellar walls, few organelles and abundant
accumulation of fat occurred almost constantly, while in (2)
active protoplasmn or large, extensively vacuolized zones rich
in clectron dense pranules were seen. In the internal cells the
process ended with lysis of the fungus in the arbuscule stage.
Intra- and intercellular vesicles, whose position in the root
appezred unrelated to their cytology, were noted.

0491  CARLING, D. L., ). A. WHITE and M. F. BROWN. {Dep. Plant
Pathol,, Univ. Mo., Columbia, Ma. 65201, USA.) The influence of fixation
procedse ont (he ultrastructure of the host—sxdophyte interface of vesicular-arbuscular
mycorrhizee. CAN J BOT 55(1): 48-5). 1977. {In Engl. with Engl. and Fr.
summ.|—The ultrastructure of the interfacial rone which scparates the
intracellular struztures of vesicular-arbuscular mycorrhizal fungi from host
cytoplasin has been described in & varicty of ways by recent investigators.
Evidence is prescnted which suggests that previous interpretations of the
ultrastcucturc of the intesfacial zone have been based on an artifact of fixation.
Using as improved procedure, a dense, granular material was found in the
interfacial zone. This material was preserved by siniultancous glutaraldehyde-osmium
fixation but not by conventional prefisation and postfixation in glutaraldehyde
and osmium, respectively.

#0492  BONFANTE-FASOLO, P.; SCANNERINI, S.
Cytological obscrvations on the mycorrhiza Endogone
flammicorona - Pinus strobus. Allionia (1977) 22, 23-34 (En,
20 ref., 18 fig.] Centro di Studio suila Micologia del Terreno
del CNR, Turin, taly.

Under the light microscope a well-developed Hartig net
was noted, but not a differentiated fungal sheath. At the
ultrastructurul level the useptate hyphae showed small nuclei,
few mitochondria, bacteria in vacuoles, clectron dense
plobules, plycogen particles and large lipid areas. The fungal
wall appcarcd amorphous or somctimes thickened, with a
granular texture. The cortical cells of the host showed smalil
plastids and much homogenous or granular tannin material.

0493 PowetL, C. L.; SITHAMPARANATHAN, J.
Mycorrhizas in hill country soils. 4. Infection rate in grass
and legume species by indigenous mycorrhizal fungi under
field conditions, New Zealand Jourpal of Agnicultural
Research (1977) 20 (4) 489-494 [En, 18 ref.) Soil and Field
Res. Org., Ruakura Agric. Res. Cent,, MAF, Hamilton, New
Zealand.

Indigenous mycorrhizal fungi quickly infected ovcrsown
white clover in Waingaro steepland (hill-country) soil
throughout the yr, except in late winter when the rate was
reduced as the soils became waterlogged. Infection rates and
growth responses in Dunmore silt loam were determined for
Phalaris tubcrosa [P. aquatica) cv. G14, Bromus catharticus
cv. Matua, tall fescuc cv. G4710, (a) wlhite clover, (b) red
clover cv. Grasslands Pawera and (c) Lotus pedunculatus cv.
Grasslands Maku infected with the indigenous and other
mycorrhizal fungi and grown in the field and in sterilised soil

*

in the glasshouse. Mycorrhizal infectiin rates were slower’

and dependence on infection for growth and P uptake was
usually less in (c) and in grasses than in (a) and (b). Of the
fungi tested, Gigaspora margarita was the most efficient at
stimulating growth of grasses and (a) + (b) but was less
cfficient than the indigenous fungi at stimulating growth in
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*0499

(b). Mycorrhizal inféction greatly stimulated legume
nodulation.
0494  Sanpers, F. E; TINKER, P. B;; BLack, R. L. B

PALMERLEY, S. M. The devclopment of endomycorchizal
root systems: I, Spread of Infection and growth-promoting
effects with four species of vesicular-arbuscular endophyte,
New Phytologist (1977) 78 (2) 257-268 (En, 21 ref.] Dep. of
Plant Sciences, Univ. of Leeds, UK. .

Four vesicular-arbuscular cndophytes (Glomus mosseac,
Gigaspora calospora, snd spore types similar to Glomus
macrocarpus var. geospora and Glomus microcarpus) were
inoculated onto onions cultured in soil in a growth chamber,
Dry weight, root length, infected root length, I content and
quantity of external mycelium were measurcd at intervals,
Three endophytes produced similar hyphal inflows, growth
increments and external mycelium. The G. microcarpus-type
spore produced no growth increase in the host, and had little
external mycelium and slow increase in percentage infection.

0495! SCANNERINI, S.; BOMFANTE, P.F. Ultras-
tructural and cytochemical features of matrix
material in a vesicular-arbuscular mycorrhiza.
Caryologia: 30(4):499. 1977.

0496. SCANNERINI, S.; BONFANTE-FASOLO, P. Unusunl
plastids in an endomycorrhizal root. Canadian Jourmnal of
Botany (1977) 55 (18) 2471.2474 [En, fr, 11 ref.] Istituto
Botanico dell'Univ. e Centro di Studio per la Micologia del
Terreno del C.N.R,, Torino, ltaly.

Unusual plastids, identified as globular chromoplasts
directly developed from proplastids, observed in the root cells
of Omithogalum umbellatum infected with a phycomycete
tentatively identified as Glomus fasciculatus are interpreted as
an expression of host reaction to fungus infection.

0497. TRINICK, M.J. Vesicular-arbuscular
infection and soil phosphorus utilization in
Lupinus spp. New Phytol. 78:297-304. 1977.
Tupinus angustifolius, L. cosentinii and L.
Tuteus were weakly infected (K10% of root length)
With vesicular-arbuscular end_phytes and hence VA
mycorrhizas were not considered of any value in
their phosphorus uptake on the nutritionally

poor sandy soils of Western Australia. Vesicles
were present in aproximately 30% of field plants
and less often in the glasshouse. Arbuscules were
observed on only one specimen of L. cusentinii

in a restricted section of one lateral roct.
Infection was reduced further when :s0il moisture
was high and by small additions of phosphorus to
the soil. Under certain conditions, VA mycor-
rhizal infection in L. cosentinii was stimulated
by the growth of red clover. Proteoid'-like
rootlets were observed on lupins and these had
specialized root-soil surface properties that

may be responsible for improved phosphorus uptahe.

BONFANTE-FASOLQ, P.; SCANNERINI, S. The

ultrastructure of the zygospore in Endogone {lam-
micorona Trappe & Cerdemann. Mycopathologia (1976)
59(2):117-123, .

IQpAL, S. H.; QURrEsHI, K. S. The influence of
mlxed sowing (cereals and crucifers) and crop rotation on the
development of mycorrhiza and .subsequent growth of crops
under field conditions, Biologia, Pakistan (1976) 22 (2) 287-
298 [En, 35 ref,, | fig, 2 tab] New Univ. Campus, Lahore,
Pakistan.

When 8 wheat vars. were grown alone in phosphorus-
deticient soil, containing 4 types of Endogone sporcs, they
became heavily infected with vesicular arbuscular endophytes
but infection was reduced when they were grown with
Brassica campestris. Higher mycorrhizal infections were
accompanied by more numecrous lillers and longer cars,

roducing more grain. B. campestris roots did not become
infected. Wheat grown with B, napus (sulphur free) showed
the same amount of infection as the controls. The influence of
exudates of crucifer roots was further elucidated by growing
wheat in soil containing B. campestris roots. The mycorrhizal
infections were reduced by almost 25% and resulted in c.
25% loss in yield. .



0500 KINDIM, D.A.: BROWN, M.F. FElectron
microscopy of vesicular-arbuscular mycorrhizac

of yellow poplar. IV. Host-endophyte interactions
during arbuscular deterioration. Canadian Journal
of Microbiology (1976) 22(1):64-75.

In studies on morphological alterations and
cytological phenomena associated with deteriora-
tion of arbuscules in yellow poplar (Liriodendron
tulipifera)degradation was initiated at the tips
of the finest branches and progressed basipe-
tally. Cytoplasm in arbuscular hyphae progres-’
sively deteriorated, followed by fungal wall
collapse. Degraded portions of the arbuscules
agoregated into clumps comprised of host wall
material and the distorted fungal walls. Host
nuclei, abundant mitochondria and proplastids
vere closely associated with arbuscular branches
undergoing cytoplasmic deterioration, and with
clumped portions of the arbuscule containing
degraded hyphal branches. Most arbuscules
cbserved had deteriorated to the clumped stage.
“frmne cortical cells containrd several clunped
arbuscules and neirly mature intact arbuscules,
indicating that reinfection occurs even as
degradative phenomena were in progress. It is
suggested that substantial quantities of mineral
nutrients may be made available to the host via
degradation of fungal cytoplasm in the arbuscular
hyphae preceding, aggregation of degraded hyphae
into discrete clumps.

0501 PoweLt, C. L. Development of mycorrhiza)
infections from Endogone spores and infected root segments,
Transactions of the British Mycological Society (1976) 66 (3)
439-445 {En] Rothamsted Experimental Station, Harpenden,
Herts., UK.

Germination, hyphal growth and root penetration from
Endogone spores, and from root-segments infected by
Endogone, were studied on agar-ceated glass slides buried in
soil. In most cases the spores germinated readily within 16
days, with or without the presence of onion roots. Germ
tubes grew either through the old spore attachment or direct
through the spore walls. Hyphae from spores were not
attracted to the onion roots, until in very close proximity,
when they formed fan-like structures of predominantly
scptate hyphae. Successful infections only occurred from
aseptate hyphae, which developed later in the pre-infection
fans. Hyphac from infected root-segments were always
aseptate, and infected the roots without forming fan-like
structures. The different infection patterns are probably due
*o different nutrient supply in resting spores and mycorrhizal
root-segments. .

0502 BEVEGE, D. I; BoweN, G. D.  Endogone strain
and host plant diffcrences In development of vesicular.
arbuscular mycorrhizas, 77-86 [En, 13 ref.] Div. of Soils,
CSIRO, Glen Osmond, S.A., Australia 5064. .
In: Sanders, F.E.; Mosse, B.; Tinker, P.B. (I:ds.) Endomycorshizas,
Proceedings of a symposium held at the University of Lecds, 22-25
July 1974, London, Academic Press, pp. 77 - 86, 1975,

The time-course of infection of subterranean clover by 3
Endogone spp. is described. Subsidiary observations were
made on other spp. including maize.

0503 KAspaRL, H.  Fine structure of the host-parasite
interface in cndotrophic mycorrhiza of tobacco. 325-334 {En,
24 ref.] Institut fur Pflanzenkrankheiten, Bonn, German
Federal Republic.
In: Sanders, F.E,; Mosse, B.; Tinker, P.B, (Eds.) Endomycorthizas,
Proceedings of a symposium held at the University of Leeds, 22-25
July 1974, London, Academic Press. pp, 325 - 334, 1975,

Stages in the intracellular development of Endogone
mosseae mycorrhiza in tobacco are described, with particular
reference to membrane structure.

0504  KINDEN, DARRELL A. and MERTON F. BROWN. (Dep.
Plant Pathol., Untv, Mo., Columbia, Mo. 65201, USA.) Electron micro~
scopy of vesicular-arbuscular mycorrhizae of yellow poplar: 1I.
Intracellular hyphae and vesicles.” CANJ MICROBIOL 31{1i);
1768-1780, 1ilus, 1975, [ln Engl. with Engl. and Fr. summ,}-~Intra-
celtular hyphae and vesicles in mycorrhizal roots of yellow poplar
LLirfodendron tuliplfera] were examined by electron microscopy,

An investing layer of host wall matertal and cytoplasm enctosed the
endophyte within the cells. Young developing hyphae contained abun-
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" dant cytoplasm and few vacudles. As hyphae matured, they became
highly vacuolated and accwnutated carbohydrate (glycogen) and tipld
rescrves. Mature vesicles were engorged with fipid droplets, pos-
sessed 2 trilaminatetwall, and were also encloced by hos® vall mas
terial and cytoptasm. Compared with uninfected cells, infected cor-
tical cclls showed an. Increase in eytoplasmic volume, enlarged nu-
clet, and a reduction of starch reserves, Host nuclel were always
proximal to the hyphae during hyphal developinent and detertoration.
While other cytoplasinic components of infected and uninfected cells
were comparable, Large clectron-dense badics occarred in vacuoles
of most cells containtng hyphae. Detertoration of intracellular hyphae
occurred throughout the samples examined. Scpta separated func-
tional and degenerating portions of the hyphae. Hyphal deteriora~
tion involved degeneration and ultimate disappearance of fungal eyto-
plasm as well as collapse of hyphal walls, Thesc observations sug-
geat that deterioration of the endophyte may release signilicant quan-
Uties of mineral nutrients, via hyphal contents, which are absorbed
by the host.

0505! KINDEN, DARRELL A. and MERTON L, BROWN. (Dep.
Plant Pathol., Univ. Mo,, Colunbia Mo, 65201, USA.) Electron micro-
scopy of vesicular-arbuscytlar mycorrhizae of yellow popiar: 1.
Hoat-endophyte interactions during arbuscular gevelopment, CAN J

MICROBIOL 21(12): 1030-1939, Nlus. 1975, ° {In Engl. with Engl,
and Fr. aumm, ]--Scanning - and tranamixsion -electron microacopy
were used to examine developing and mature functicnal arbuacules
in mycorraizal roota of yellow poplar [Lirfodendron tullpifera L.].

Arbuncules developed from intracellular hyphan which branched ro*
peatedly upon penetralion Into the host cella. Inlermediate and lale
stages of development were characterized by the production of sumer-
ous, short, bifurcate hyphae throughout the arbuscule. Mature arbus-
cules exhibited a coralloid morphology which resulted In a consideranle
increase in the surface area of the endophyte exposed within the host
cells, Distinctive ultrastructural features of arbuscular hyphae
tncluded osmliophilic walls, nuclei, abundant eytoplasm, glycogen and
numerous small vacuoles, All arbuscular components were enclored
by host wall material and cytoplasm during development and at matur -
ity. In infected celln, hast nucle! were enlarged and the ¢ ytoplasm
assaoclated with the arbuacular branchea typiently contalned nbunrint
mitochendriz, endoplasmir reticulum and proplastids, Ultrastructural
observations suggested that nutrient transfer may be predominantly
direcled toward the fungal endophyte during arbuscular development
and while mature arbuscules remain functional.

0506 LILY, V.G. Hote on the development of
vesicular -arbuscular mycorrhiza - Endogone fas-
ciculata in coonut root. Current Science (1975)
4u(6) 201-202 CPCRI, Rg. Sta., Kayangulam,
Krishnapurem, Kerala, India.

+0507 SCANNERINI, S.; FASOLO, P.B. {Preli-
minary data on the ultrastructure of intracellular
vesicles in endamycorrhiza of Ornithogalum unbel-
latum L.] Dati preliminari sull'ultrasturttura
di veccicole intracellulari nell' endomicorriza
di Ornithogalum umbellatum L. Atti dell! Accademia
delle Scienze di Torino, I (1975) 109, 619-521.
Spherical or oblong organs 30-50 p x 80-100 p
with a rather thin but stratified cell wall were
observed. Lipids and electron dense granules

in a greatly vacuolated protoplasm, and a few
euplasmatic areas with peripheral nuclei and
mitochondria, were also found.

#0508 SCAHNERINI, S. ([The ultrastructure of
mycorrhizas.] le ultrastrutture delle micorrize
Giornale Botanico Italiano (1975) 109 (3):
109-144,

A study of ultrastructure of ecto-,ectoendo- and
endamycorrhizas shows that they can be described
in terms of balanced parasitic relations. Com-
mon to all these cytologicdl interactions is the
establishment of different interfaces between
the partners, which are described and classificd
here. A closer cytochemical, biochemical and
electro-physiological study of the interfaces

is suggested for a better understanding of
mycorrhizal interactions.

0509  SCANNERINI, S.; BONFANTE, P.F.; FONTANA,
A. An ultrastructural model for the host-symbiont
interaction in the endotrophic mycorrhizae of
Owithogalum umbellatum L. In: Endomycorrhizae
(Ed. by F.E. Sanders, B. Mosse, and P.B. Tinker)
Academic Press London. pp.313-324 (1975).

0510. cOx, GUY and FRANCIS SANDERS, (Dep. Plant Scl., Agric,
Sci, Bulld., Univ., Leeds LS2 9JT, Engl., UK.) Ultrastructure of the

host-fungue interiace in a vesicular -arbuscular mEorrﬁln. NEW
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PHYTOL 73(5): 90t-912, 1llus, 1974, {In Engl, with Engl, summ,]-~
An ultrastructural study was made of the vesicnlir -arbuscular mnycor =
rhiza formed by Endogone (Glomus) mosscae with roots of Allium cem,
The fungal arbuscules consist of highly branched hyphae that have a
characteristic reticalate vacuolation, The host plasmalemma surrounds
the individual txanches of the arbuscule. Around the penctration point
and the trunk of the arbuscule a collar of wall material lics between

the host plasmalemma and the fungal wall, This layer 18 absent from
the tranches, When the arluscule senesces, the branches collapse and
the empty fungal walls aggregate into a clump, Within the clump the
fungal walls appear to [ragment and disintegrate, The host plasmalems
ma at this stage surrounds the clump as a whole, When an entire {n-
fection becomes sencscent, a thick layer of wall materfal apparently de-
rived from tie host encases all intracellular fungal structures, '

#0511 PROTSENKO, M. A. {The ultrastructure of pea
mycorrhiza] Dotanicheskil Zhurnal (1974) 59 (6) 868-874
{Ru, 24 ref., 1 fig.] Institut Biokhimii A.N, Bakha, Moscow,
USSR.

The fine structure of the arbuscles and surrounding
tissues in the bark parenchyma of mycorrhizal pea roots was
determined by electron microscopy.

#0512 PROTSINKO, M.A.; SHIMAKHANOVA, N.M.
[On the ultrastructura of external and intra-
root vesicles of mycorrhizal Fungi.] Ob ul!
“trastrukbire nuuzhnykh; vnutrikornevykh vezikul
mikorizootrazuyushchego griba  {Endogone on
peal. Mikologiya i Fitopatologiya (1974)
8(5):441-442 Bakh Tnst. Biochem., Moscow, USSR.

#0513 . GRINY, A. [Anatomical and morphological
study of endomycorrhizas assoicated with maize,
cats, wheat, barley and various pasture and wild
grasses. ) Etude anatamo-morphologique des endo-
mycorrhizes constituées par le mais, l'avoine,
le blé “'orge et diverses gramindes prairiales
et adventices. Comptes Rendus des Séances de
1'Acadénic d'Agriculture de France (1973) 59(14)
1077-1083.

A sumary of a thesis presented at Rouen. Factors
affecting mycorrhizal symbiosis, including
saason, soil and root development, are discussed.
Evidence is presented that the association is
beneficial to gamineae. It is concluded that
soil inoculation with Endogone or preinoculation
of seed with the fungus may emerge as a practical
biological technique.

0514 KASPART, H. [Electron microscopical
study on the fine structure of the endotrophic
mycorrhiza of tobacco.] Elektronenmikroskopische
untersuchung zur feinstruktur der endotrophen
Tabakmykorrhiza [Endogone mosseac]. Archiv flr
Mikrobiologie (1973) 92 (3) 201-707. Univ. Bonn,
German Federal Republic.

0515/ oOLD,K.HM.; NICHOLSCH,T.H.; REDHEAD,J.F.
A new specics of mycorrhizal Endogone
from Nigeria with a distinctive spore wall. New
I'hytologist (1973) 72(4): 817-823. Dundee Univ..
Optical and electron microscope observations

on an unnamed sp. with a spore wall resembling
that of a 'honey coloured' sp. are presented.
The most conspicuous feature is in the outer
layers which show a porous and meshwork cons-
truction.

0516 Svurron, 1. C. Development of vesicular-
arbuscular mycorrhizae in crop plants, Canadian Journal of
Sotany (1973) 51 (12) 2487-2493 (En, fr, 16 ref] Guelph
University, Ontario.

Vesicular-arbuscular mycorrhizac developed extensively
in a wide mnFc of vegetable crop plants grown in the field
and in controlled environment. At 25-28 days after sowing,
gererally few roots (0.6-19%) were colonized by the
mycorrhizal fungus Endogone. The proportion of roots
colonized subsequently increased rapidly to maximum levels
ranging from 48 10 84%. A 3-phase pattern of mycorrhizal
development involving sequentially a lag phase, a phase of
extensive development, and a phase of constancy in the
proportion of mycorrhizal ' to non-mycorrhizal roots was
found in beans. A similar multiphase development of
mycorrhizae was evident also in some other hosts. The

relationship of the different phases to physiological changes in
the host is discussed.

#0517 MEDVE, R.J. Anatomical study of the
endotrophic mycorrhizae of Acer aubium. Bull.
Torr. Bot. Club, 98:41-45, 1971.

#0518 PANDEY, S.; MISRA, A.P. 1971. Fhizo-
phagus in mycorrhizal association with Litchi
chinepsis Sonn. Mycopath. Mycol. appl. 45(3-u)
337-354.

‘The morphology and mycotrophic habit of a new
sp., R. litchii Pandey and Misra, is described,
It is vesicular-arbuscula and could only be
cultured in the presence of L. chinensis root
segments, when growth ceased after 10-12 days.

#05i9 PROTSENKO, M.A.; SHEMAKHANOVA, N.M.
1971. Vliyanie mikorizoobrazuyushchego griba na
razmery yadra i yadryshka v kletkakh kornya
Pisum sativum. [The effect of a mycorrhiza-
forming fungus on the size of nucleus and
nucleolus in root cells of pea.] Mikol, i
Fitopatol. 6(4):335-339.

The size of the nucleus and nucleolus in . ...
infected cells increased and there were similar,
less marked reactions in neighbouring uninfected
cells. R

+ 0520 PROTSENKO, M.A.; 'SHEMAKHANOVA, N.M.;
HETLITSKII, L.V. Ultrastructure of mycorrhiza of
garden pea (P{sum sativum L.). (Rus). Acad. Sci.
USSR, Dokl. Bot Sci., 199-201, 120-122. 1971.

+0521: KAZAKOVA, G.I. The causes of the forma-

tion of various types of Mycorrhizae. Uch. Zap.
Pernsk. Gos. Ped. Inst., 64:228. 1968; Trans. in
Biol. Abstr., 51:99649. 1970.

0522 MOSSE, B. Honey-Coloured, sessile
Endogone spores. I. life history. Arch. Mikro-
101. 0 167-175 (1970).
The life history of a mycorrhizal Endogone sp.
with honey-coloured, sessile mstm%'&'e's' is
described. The spores originate as lateral out-
growths from the subtending hypha of a previ-
ously formed mother spore that collapses when
its contents migrate in to the resting spore.
Before the resting spore germinates, dense re~
gions develop within it and the wall splits.
Peripheral compartments with normal cytoplasmic
contents develop within the split wall. Several
germ tubes, originating in these compartments,
penetrate the outer wall when the spore
germinates.
The possibility is discussed that the resting
spore may be a zygospore, and the peripheral
compartments analogous to a sporangium.

0523 MOSSE, B. Honey-coloured, sessile Engono-
ne spores: II, Changes in fine structure during
spore development, Arch. Mikrobiol. 74:129-145,
1970.

The fine structure of honey-coloured, sessile
Endogone spores is described from initiation of
the mother spore to dormancy of the resting spore
Three unusual organelles occur viz. pigment
granules, large crystals and selfduplicating
bacteria-like organisms. The first two are very
numerous, and are specifically associated with
spore formation. The pigment granules are
involved in the deposition of the honey-coloured
wvall, and change into myelin-like figures when
cytoplasm moves frem the mother into the resting
spore. The crystals, whose furction is not
known, are most conspicuous just before the
resting spore reaches dormancy. The bacteria-
like organisms, which may be actinomycete spore
living symbiotically in the fungus, multiply
greatly as the spore enters dormancy. The
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donmant spore contains very little cytoplasm
compressed into a fine network between very
large polygonal oil globules and large round bo-
dies thought to contain a storage polysaccharide.

0524 MOSSE, B. Honey-Coloured, sessile
Indorone spores  ITI. Wall structure, Arch. Mikro-
bicl. 74, 146-1%3 (1970).

Wall structure is described in the parent and
resting spores of an Endogone sp. with honey-
coloured, sessile spores. Vall thickness
increases in the parent spores and subtending
hypha by passage of material through the
Plasmalemma, or by formation of an apparently
separate inner wall and degencration of the
trapped cytoplasm. Structure and development

+of the multi-layered wall of the mature resting
spore are described. Unusual featrues are: 1.
the incorporation of many pigment granules into
the coloured outer wall, 2. the presence be-
tween the outer coloured and inner transparent
walls of a tripartite manbrane and adjacent layer
with a regular periodicity and 3. a sectored
layer with a crystalline component. The
structure of the wall is discussed with reference
to that of other mucoraceous fungi, to spore
germination and to the mechanism of wall forma-
tion.
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METHODOLOGY

0525 SIEVERGING, E. Manual de métodos para

la investigacién de la micorriza vesiculo-arbus-
cular en el laboratorio. [Methodological minual
for laboratory research on vesicular-arbuscular
mycorrhizae.] Centro Internacional de Agricultura .
Tropical CIAT. Proyecto Micorriza. Cali. Colom-
bia. Marzo, 1983. 121pp. 124 ref. (Mimeografiado.)
En onc& capitulos se describen métodos de labora-
rotio para la investigacidn de la simbiosis entre
hongos microrrizégenados y diferentes plantas,
incluyendo metodologfas para su determinacidn
(suelo-planta), cuantificacién, produccién de
cepas puras y conservacién. Lla determinacidn

de la densidad de hongos micorrizdgenos por recuen-
tos indirectos, tambien es incluida.

In eleven chapters laboratory methods are described
to investigate the symbiotic-relationship between
nycorrhizal producing fungis and different plants,
The manual includes methodologies for determina-
tion (soil-plant) quantification, production of
pure strains and conservation of the above mentioned
organisms. The determination by means of indirect
-counting of the density of mycorrhiza producing
fungi is also included.

0526  AMEs, R. N.; INngHAM, E. R.; RED, C. P. P.
Ultraviolet-induced autefluorescence of arbuscular
mycorrhizal root infections: an alternative to clearing and
staining methods for sssessing infections, Canadian Joumnal of
Microbiology (1982) 28 (3) 351-355 {En, fr, 15 ref.]) Natural
Resource Ecol. Lab., Colorado State Univ., Fort Collins, CO
80523, USA. .

Arbuscules in vesicular-arbuscular mycorrhizal (VAM)
infections in untreated roots autofluoresced when viewed with
an epifluorescence microscope. UV-induced fluorescence was
observed with the same filtering system used to detect
fluorescein  staining. Roots of several spp., including
Bouteloua gracilis, grown under a variety of conditions and
infected with several species of VAM fungi were examined. In
every case, autofluorescent arbuscules were observed. Vesicles,
spores and hyphae did not autofluoreice under these same
conditions. Fluorescence was not observed in ectomycorrhizae
or pathogenic fungal infections. Cut mycorrhizal root
segments from greenhouse- and field-grown plants were
evaluated for infection using UV light or clearing and
staining. No significant differences were found in the percent
VAM infection as determined by the 2 methods on the same
root segments. Applications and considerations in the use of
the UV method for measuring infections as well as some
preliminary observations on using fluorescein diacetate are
discussed. o

#0527  AMES, R.M.; INGHAM, E.R.; REID, C.P.P.
Ultraviolet- induced autofluorescence: a new
method for decteting and quantifying vesicular
arbuscular mycorrhizal root infections. Phyto-
pathology 72:950, 1982. Abst.

Arbuscules but not hyphae or spores of vesicular-arbuscular
mycorrhizal (VAM} fungi autofluoresce when excited with ultra-
violet light. Washed roots were viewed with an epid lunrescent
microssope at 455-490 nm excitation and 520-560 nm cmission
wavelengths. There was no sigrificant difference in determining
VAH infection by the UV or staining methods. Pathogenic fungal
root infections did not autofluvresce. The UV method may not
be useful for hausteria-forming foliar pathogens. Furtler
examination of the autofluarescent compound (s} may provide
information on the mechanisms of carbon and/or phosphorus
exchange hetween the host and fungus, Signitacance and
applications of the UV method will he discussed.

0528  Kucey, R. M. N,; McCreabny, R. G. L.
Isolation of vesicular-arbuscular mycorrhizal spores: a rapid
method for the removal of organic detritus from wet-sieved
soil samples, Canadian Journal of Microbiology (1982) 28 (3)
363-365 [En, fr, 7 ref, 1 tab] Res. Sta., Agric. Canada,
Lethbridge, Alta., Canada.

After wet sieving (> 63um), flotation on 50% glycerol
and suspension in Ringer's saline sol., spores were separated
from other organic material by centrifuging the mixture on a
2-layer discontinuous solution gradient (50% glycerol overlaid
with 30% glycerol). Efficiency of recovery was 84 + 3.4% of
the spores present after the initial flotation.

46

0529°  MCKAY, H.M. A multiple-plant module for
aseptic nutritional studies and the synthesis of
mycorrhizas. Plant and Soil 66, 257-262 (1982).

A general design of seedling chambers, set into
sections controlling root temperature and supply-
ing nutrients and within which aseptic conditions
are maintained by membrane filters, is described.
The designed module was used to study the forma-
tion of mycorihizas and their effect on seedling
growth at various levels of nutrient sypply and
root temperature.

0530' ScHENCK, N. C. (EDITOR) Methods and principles
of mycorrhizal research, St. Paul, Minn., USA; American
Phytopathological Society (1982) 244 pp. ISBN 0-89054-046.2
[En, 8 col. pl., 30 fig., Price $24.00)

The book contains 18 chapters contributed by 39
authors. The Ist section covers the endomycorrhizae and
denls predominantly with the vesiculnr-arbuscular types. The
2nd section, on ectomycorrhizal fungi, includes the
cctendomycorrhizae. The last section covers arcas relating to
both the endo- and ectomycorrhizae.

0531 ToMMERUP. 1. N..  Airstream fractionation of
vesicular-arbuscular  mycorrhizal fungi: concentration and
enumeraiion of propagules. Applied and Environmental
Microbiology (1982) 44 (3) 533-539 [En, 27 ref,, 2 fig., 1 tab.)
Univ. Western Australia, Nedlands, Australia.

Spores and fragments of the fungi in dry soils were
concentrated up to 100-fold when the soils were partitioned
by fluidization and elutrigtion with a series of upward
airstreams  at  progressively increasing  velocities. The
propagules were transported with the finer soil particles
according to their equivalent spherical diameters. The system
was used to predict the transport of propagules by wind.
Conc. propagules were rapidly separated from the soil
pariicles in each soil fraction by an ag. flotation method. The
quantitative technique is proposed for sstimating the numbers
of spores and fragments of mycorrhizae. The scheme includes

a viability test that was used to differentiate between
potentially infective propagules and those which were either
dormant or incapable of regrowth, .

0532 Toru, R.; Torw, D. Quantifying vesicular-

arbuscular mycorrhizae using a morphometric technigue.
Mycologia (1982) 74 (2) 182-187 [En, 23 ref,, ! fig.] Northern
Illinois Univ., DeKalb, USA. . .

A technique employing the basic  principle of
morphometric cytology on squashed roots is offered as a
compromise between qualitative studies using whole roots and
laborious methods involving chitin assays and the use of thin
sections. By employing a symmetrical grid of dots over the
image of a root squash, counts of invaded cortical cells may
be made. This technique is faster to apply than sectioning and
yields quantitative in?ormalion cencerning the number of the
cortical cells containing arbuscules. :

0533 BETHLENFALVAY, G.J.; PACOVSKY, R.S.; BROWN
M.S. 1981, Measurement of mycorrhizal infection in
soybeans. Soil Sci. Soc. Am. J. 45:871-875.
Infection of soybean (GEycine max (L.) Merr.) roots
by the vesicular-arbuscuiar mycorrhizal fungus G{o-
mus fasciculatus (Thaxt. sensu Gerd.) Gerd. and
Trappe was assessed throughout the ontogeny of the
symbiotic association. Degree of infection was e-
valuated by a histological method as percent infec-
tion and colorimetrically as mg chitin/g mycorrhiza
Correlation of data by the two methods was highly
significant (r=0.99) below 60% infection and not
significant (r=0.62) at higher levels. Assessment
of infection by the histological method did not
yield significautly different data above 60% in-
fection. Data by the colorimetric method-were sta-
tistically distinct at all levels of infection. The
effects of biological and chemical contaminants on
the colorimetric nsssay were determined. The fungal
component of mycorrhizae was compared to purified
chitin standards. Use of chitin for standard curves
in the absence of degradation products from un-
infected root materials significantly (p< 0.05) over



cverstated the degree of infection., Colorimetric
determination of fungal infection in mycorrhizae
is recommended when high le-.cls of infection are
expected.

0534 BIGC, W.L.; ALEXANDER, I.J. A culture
unit for the study of nutrient uptake by intact
mycorrhizal plants under aseptic conditions. Soil
Biol. Biochem. 13:77-78, 1981,

0535 CRUSH, J.R.; HAY, M.J.M. A technique for
growing mycorrhizal clover in solution culture.
N.Z. Journal of Agricultural Research 24 (1981):
371-372,

White clover (Tifoliwn aepens L.) grown in aerated
solution culture readily formed endomycorrhizas
with Gigaspora margarita when the solution phos-
phate concentration was 1 um HpPO,~. The plants
were grown in pockets of sand on wire mesh, sup-
ported by a polyatyrene raft floating on the cul-
ture solution. Germinated seed was sown in the sand
and inoculated with G{gaspora spores. The clover
‘rootn grew down into the solution, followed by the
fungal hyphae. Mycorrhizas formed in the solution

had internal structures identical with those formed

in soil, and extensive external mycelia,

0536 HALL, I.R.; KELSON, A. An improved
tecnique for the production of endomycorrhizal
infested soil pellets. M. Z. J. Agric. Res.
2u(2): 221-222. 1981. 4 ref.

A technique is described which enables two people
to produce 10 000 vesicular-arbuscular mycorrhizal
furgal infested soil pellets per day for use in
large-scale field trials. Pot experiments showed these
pellets to be effective in converting the roots of
establishing white clovers to mycorrhizas. The results
suggest that pellet size may have some effect on the
ability of infested pellets to convert roots of
establising white clover to mycorrhizas. Authors'
summary.

0537  HavyMaN, D. S; Morris, E. J; PaGg R. J.
Methods for inoculating field crops with mycorrhizal fungl.
Annals of Applied Biology (1981) 99 (3) 247-253 [En, 21 ref.,
2 fig,, 1 tab.] Rothamsted, Harpenden, UK.

Four methods were compared for inoculating red clover
with sclected mycorrhizal fungi when sown in a field
containing an indigenous mycorrhizal population. Most
infection (c. 65% of root length infected) was obtained by
placing inoculum with the seeds in furrows. Standard soil
inoculum from stock plant cultures was spread by hand, or
the same inoculum concentrated to ¢. 1/7 by wel-sieving and
then fluid-drilled. The effectiveness of multiseeded pellets
(seeds stuck on pellets of soil inoculum) applied broadcast
was more variable, infection ranging widely around an av.
30%. Applying both soil inoculum and seeds broadcast
produced just under 10% infection, similar to that in the
controls given autoclaved inoculum. Scedling establishment,
in contrast, was better where sceds were applied broadcast
than in furrows. It seemed thercfore that multiseeded pellets
might be the best compromise for achieving reasonable
infection in most plants, but fluid drilling had the advantages
of greatly reducing the amount of inoculum needed and of
readily combining seeds and inoculum in 2 single carrier.

0538 HEPPER, C. M. Techniques for studying the
infection of plants by vesiculs .c-huscular mycorrhizal fungi
under axenic conditions. New Phytologist (1981) 88 (4) 641-
647 [En, 19 ref] Rothamste.l Experimental Station,
Harpenden, Hertfordshire, UK.

Methods of growing axenic seedlings infected by
vesicular-arbuscular mycorrhizal fungi are described, using
agar, paper or glass as a support. Two of the techniques
(agar, glass) are particularly suitable for studying the
interaction between the fungus and the host plant, for
example the gennination of the spore inoculum, hyphal
growth around the roots before the symbiosis has Eem
initiated and the early stages of root penetration.

0539 HOWELER, R. H.; EDWARDS, D. G.; ASHER, C. J.
Application of the flowing solution culture techniques to
studies involving mycorrhizas, Piant and Soil (1981) 59 (1)
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- 179-183 [En, 22 ref}' CIAT, Apartado aéreo 6713, Cali,
Colombia. ’
A technique is described to study mycorrhizal effects on
the growth and P-uptake of cassava (Manihot esculenta) in
flowing solution culture. Phosphorus concentrations were
carefully maintained constant at 0.1, 1, 10 and 100 pM by
daily adjustment of the nutrient solutions. Inuculaton with
mycorrhizal roots resulted in root infection and increased
lant growth and/or P content of plant tissue only at the two
owest concentrations of P in solution. These concentrations
are 3 to 4 orders of magnitude lower than those normally
used in conventional nutrient solution cultures.

0540 MacpoNALD, R. M. Routine production of
axenic vesicular-arbuscular mycorrhizas. New Phytologist
(1981) 89 (1) 8793 [En, 15 ref] Department of Soil
Microbiology, Rothamsted Experimental Station, Harpenden,
ALS 21Q, UK.

A compact autoclavable hydroponic culture system is
described for the preduction of axenic vesicular-arbuscular
mycorrhizas forred between Trfolium  parviflorum and
Glomus caledonius. Liquid is circulated by means of a low
pressure air supply and-sterility is maintained by glass fibre
air-filters. Provision is made for sampling of the nutrient
solution for analysis and sterility tests.

#0541° MONZON DE ASCONEGUI, M. A.; HALNINGER, R. E.
[A technique of isolating spores of endotrophic
mycorrhizas] Técnica de aislamiento de esporos  de

micorrizas endotrofas. Revista Argentina de Micologia (1981)
4 (1) 19-23 [Es, en, 19 ref, 7 fig.}) Dep. Agric. Microbiol.,
Univ. Buenos Aires, Argenlina.

The wet sieving and decanting method [RAM 42; 740]
was used on soil samples from the rhizosplere of Gramineae
and Leguminosae. Mesh sizes were 1000, 500, 250 and 100
rm. Root fragments wcre stained with trypan blue and
actophenol [RPP 50, 1080). Using a steroscopic microscope,
spherical, golden yellow spores typical of Endogenaceae
cﬁlamydosporcs were seen. Root cortex infections were of the
vesicular-arbuscular and vesicular type.

0542: SCHRODER, V. N.: GaMBLE, J. F.; SCHENCK, N. C;
DaNTZMAN, C. L. Ficld cstablishment of vesicular-
arbuscular mycorrhizae, Proceedings, Soil and Crop Science
Society of Florida (1981) 40, 142-143 (En, 6 ref.] Dep. of
Agron., Florida Univ., Gainesville, FL 32611, USA.

A method is described fer inoculation of the rapidly
spreading Digitaria decumbens in the greenhouse with the
mycorrhizal fungi Glomus clirus, Gigaspora heterogama,
Acauvlospora  laevis or  Sclerocyst's  sinuosa  before
transplanting to the field in mid-May 1977. Although G.
clarus was the most effective and widespread sp. after 1 yr all
spp. were still present after 3 yr and G. heterogama was the
most successful sp.

0543  SMITH, 5. E.; WALKER, N. A. A quantitative
study of mycorrhizal infection In Trifolium: scparate
determination of the rates of infection and of mycelial
growth. New Phytologist (1981) 89 (2) 225-240 [En, 24 ref))
Waite Agric. Res. Inst., Adelaide Univ., Glen Osmond, S.A.,
Australia 5064.

A mathematical model of  vesicular-arbuscular
mycorrhizal infection of sublerranean clover roots is
presented. From the model daily infection frequency was
calculated at 40.8 mycorrhizal propagules/m and the rate of
fungal growth along the root cortex from a single entry point
at 12.2 X 10™* m/day. The root tip was nearly 10 times more
infectible than the av. root system value.

0544  St. JoHN, T. V.; Hays, R. I; REmn, C. P.P. A
new method for producing pure vesicular-arbuscular
mycorthiza-host cultures without specislized media. New
Phytologist (1981) 89 (1) 81-86 {En, 11 ref.] Natural
Resource Ecology Laboratory, Colorado University, Fort
Collins, Colorado 80523, USA.

A method is reported for synthesizing pure two
membered vesicular-arbuscular mycorrhiza infections without
complex media. Growth of Trifclium repens infected with
Gigaspors margarita or Glomus mosseae wes comparable to
that in non-sterile systeins.

0545' BIERMANN, B.; LINDERMAN, R. G.  Quantifying
vesicular-arbuscular mycorrhizae; a proposed method towards
standardization, New Phytologist (1980) 87 (1) 63-67 [En, 13
gef.] Department of Botany and Plant Pathology, Oregon
State University, Corvallis, Oregon 97131, USA.



A method is described for the quantification of root
colonization by vesicular-arbuscular (VA) mycorrhizal fungi.
Examination of rools from three host specics showed that lic
estimation of the percentage of the length of root segments
containing VA mycorrhizal fungal structures was more
accurate than the determination of the percentage of root
segments with VA mycorrhizal fungal structures. It was no
more time consuming, and was not influenced by scgment
size. Examination of a minimum of scven samples, each with
25 randomly selected 0.5 to 1.0 cm root segments, was
needed for confidence limits to be within 10% of the mean. It
is proposed that, for the sake of comparability between
studies, this procedure be adopted as a standard method.

0546.  FURLAN, V.; BARTsCHI, H; FORTIN, J.-A.  Media
for density gradient extraction of endomycorrhizal spores.
Transactions of the British Mycological Socicty (1980) 75 2)
336-338 [En, 8 ref,, 3 fig.] Univ. Laval, Quc., Canada.

The results arc compared of centrifugation of
endomycorrhizal spores on  various radiopaque media,
including Renografin-60, d=1.33; Telebrix 30, d=1.35;
Telebrix 38, d=1.43; Radiosclectan, d=1.32; and Percoll,
d=1.13. These media are suitable for spore extraction since
they have low viscosity and do not exert osmiotic prassure.
“The viability of the sporcs recovered after centrifugation with
the different media showed no significant difference from that
of spores extracted with the flotation bubbling system using
aqueous glycerol.

0547  GIOVANNETTI, M.; Mossk, B. An cvaluation of
techniques for measuring vesicular arbuscular mycorrhlzal
infection in roots. New Phytologist (1980) 84 (3) 489-500
[En, 37 ref.] Rothamsted Exp. Sta., Harpenden, Herts ALS
2JQ, UK.

Assessment of infection is an essential part of many
studies involving vesicular arbuscular mycorrhiza. A
sununary is given of the range of techniques that have been
used. The standard error of 4 methods of asscssment based
on obscrvations of stained root samples of cowpea, maize and
bean (Phaseolus vulgaris) cither randomly arranged in a Petri
dish or mounted on microscope slides was calculated. The
methods were based on presence or absence of infection at
rout/grid intersect points, on a visual estimate of ercentage
cortex occupied by fungus or on estimates of ength, or
presence or absence of infection in roo! picces mounted on
slides. The number of replicate observations required for a
given standard crror percentage infection could be read from
the curves provided. The advantages of the different methods
of assessment were discussed and reasons given why they all
probably overestimate the true values.

0548  KORMANIK, P. P.; BRYAN, W, C.; ScHuLTZ, R. C.
Procedures and equlpment for stainlng large numbers of
plant root samples for endomycorrhizal assay. Canadian
Journal of Microbiology (1980) 26 (4) 536-538 [En, 6 ref.)
Institute for Mycorrhizal Research and Development,
Southeastern  Forest Experiment  Station, Forest Service,
United States Department of Agriculture, Athen:, GA.,
30602, USA.,

A simplified ricthod of clearing and staining large
numbers of plant roots for vesicular-arbuscular (VA)
mycorrhizal assay is presented. Equipment needed for
handling multiple samples is described, and two formulations
for the different chemical solutions are presented. Because
one formulation contains phenol, its use should be limited to
basic studies for which adequate laboratory exhaust hoods are
available and great clarity of fungal structures is required.
The second staining formulation, utilizing lactic acid instead
of phenol, is less toxic, requires less claborate laboratory
facilities, and has proved to be completely satisfactory for VA
assays.

0549  OiaLa, J. C.; JARRELL, W. M. Hydroponic sand
culture systems for mycorrbizal research. Plant and Soil
(1980) 57 (2/3) 297-303 {En, 8 ref.) California University,
Riverside, CA 92521, USA.

Tomate plants were inoculated with Glomus fasciculatus
while growing in sand through which recycled nutrient
solution was automatically passed several times daily.
Concentrations of P and N in the solution were maintained at
relatively low levels. Roots of inoculated plants became
highly infected with mycorrhizal fungi, and yield parameters
were significantly increased over those of uninoculated
contral plants,
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*0550  TAcon, F. LE- [New techniques of plant growing
in the forest nursery (growing plants on turf and controled
mycorrhization).]) Nouvelles techniques d'élevage de plantes en
pépinére foresticre  (Flevage de plantes sur  tourbe et
mycorhization controlée). Revue Horticole (1980) No.208, SS-
59 [Fr, 2 fig, 4 tab.] Conseil National de Recherches
Forestitres, France.

Topics discussed include general features of mycorrhizas,
selcction of eflicient mycorrhizal fungi, inoculation with ecto-
and endomycorrhizal fungi in the nursery, behaviour in the
forest of plants inoculated in the nursery nnd future of
controlled mycorrhizal infection.

0551 Tommerup, 1. C.; Kippy, D. K. Production of
aseptic spores of vesicular-arbuscular endophytes and their
viability after chemical and physical stress. Applied and
Environmental Microbiology (1980) 39 (6) 1111-1119 [En, 27
ref.] Department of Soil Seicnce and Plant Nutrition,
Institute of Agriculture, University of Westein Australia,
Nedlands 6009, Australia.

The survival of germinating spores of vesicular-
arbuscular endophytes after treatments with oxidizing agents,
antibiotics, moist heat, ultrasonic radiation and ultraviolet
radiation was compared with that of their contaminaling
microbes.  Spores  of three  spccies  were rapidly
decontaminated by treatment with 0.42% (wt/vol) chiorine
available from 5.0 (wt/vol) chloramine-T at 30°C for 20 to
40 min depending on thie species and the soil from which
they werc extracted. This treatment did not change spore
viability. The survival of spores was reduced by exposure for
20 min to L11% chlorine at 30°C for Glomus caledonius or
at 35'C for Acaulospora laevis. Growth of any bacteria

- surviving treatment with oxidizing ngents was inhibited by

100 pg of chloramphenicol per ml in agar; however, spore
germination and germ tube growth were reduced only by
concentrations greater than 200 ug/ml in agar. Spore
germination was decreased by high concentrations of
pimaracin, which controlled fungal growth. The spores
survived moist heat at 40°C for 80 min, 55°C for 10 min, and
60°C for less than | min. The viability of spores  was
unaffected by ultrasonic irradiation for up to 4 min. Spores of
G. caledonius and A. laevis were extremely resistant to
ultraviolet radiation. Their viability was unaffected by
exposure to 5 X 10" ergs cm™? from an ultraviolet source of
253.7 nm. The spores had very thick, pigmented walls, and
the possibility that these provided some protection against the
physical and chemical treatments is discussed. The degree of
physiological damage to the spores caused by the treatments
demonstrated some adverse effects of basic laboratory
procedures. This information, together with that on the
comparative sensitivity of contaminating microbes to the
treatments, was used in the development of protocol for
producing large numbers of uncontaminated spores.

U552 HaLt, L. R. Soil pellets to Introduce vesicular-
arbuscular mycorrbizal fungl Into soll. Soil Biology &
Biochemistry (1979 11 (1) 85-86 [En, 13 ref)] Invermay
Agric. Res, Centre, Private Bag, Mosgiel, New Zealand.

Pellets consisting of 20 parts soil and white clover roots
infested with Glomus fasciculatus 1o two Earls clay were
prepared 28, 14 and | day before sowing. They were buricd
singly in pots of soil just below three white clover seeds.
Incculation was 97% effective, and there were no significant
differences amongst pellet types with respect to mycorrhizal
infection, shoot P concentration or shoot dry weight.
However, pooled data for 14 and 28 day pellets showed lower
shoot dry weights than for 1 day pellets,

0953 ° MooRrMaN, T. M.; RLeves, F. B. The role of
endomycorrbizae In revegetation practices in the semi-arid
west, 2, A bloassay o determive the sffect of Jand
disturbance on endomycorrhizal populatlons. American
Journal of Botany (1979) 66 (1) 14-18 [En, 29 ref.] Dep. of
Bot. and Pl. Physiol.,, Colorado State Univ., Fort Collins, CO
80523, USA.

Populations of the endomycorrhizal fungus Glomus
fasciculatus  were significantly ~ reduced following land
disturbance in W. Colorado soil. A bioassay was developed to
measure changes in the endomycorrhizal population. In the
bioassay, inoculum levels were measured by comparing the
percentage infection in maize root systems 30 days after
sowing in undisturbed or disturbed soils. The percentage
infection was 2% in the disturbed soil compared with 775 in
the adjacent undisturbed soil. G. fasciculatus was identified as
the endophyte in both soils. Considzring the importance and
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function of endomycorrhizal fungi to their plant hosts, the
reduction of active inoculum in the disturbed soil may be an
important ecological factor in subscquent succession.

0554°  PorTER, W. M. The 'most probnble number’
method for cnumerating infective propagules of vesicular
arbuscular mycorrhizal fungi in soil. Australian Journal of
Soil Rescarch (1979) 17 (3) 515-519 [En, 17 ref.] Department
of Soil Science and Plant Nutrition, University of Western
Australia, Nedlands, W.A. 6009, Australia.

Estimates of the number of infective propagules of
vesicular-arbuscular (VA) endophytes in two soils were
obtained using a most probable number (MPN) method.
These estimates were compared with counts of the number of
spores in the same soils obtained using a conventional wet
sicving method. In onc soil, there was good agreement
between the number of coarse endophyte propagules,
estimated by the MPN technique, and the number of
germinable spores extracted using the wet sieving technique.
However, a large population of fine endophyte propagules
(morc than 230 per 50 g soil) could only be enumerated using
the MPN technique. In the second soil, fewer coarse
endophyte propagules were found using the wet sieving
Jtechnique than when using the MPN technique. The MPN
technique appears to give a more realistic estimate of the
number of infective propagules of VA endophytes in field
soils than the conventional method.

0555  SmitH, G. W.; SkirPER, H. D. Comparison of
mcthods to extract spores of vesicular-arbuscular mycorrhizal
fungl. Soil Science Socicty of America Journal (1979) 43 (4)
722-725 [En, 15 ref) Department of Agronomy & Soils,
Clemson University, Clemson, SC 29631, USA.

Vesicular-arbuscular mycorrhizal spores were extracted
from soil (pot cultures) using adhesion-flotation, sucrose-
centrifugation, gelatin columr, wct-sieve, and a new plating
method. Counts of 150- to 300-pm diam spores were
significantly higher for the plate method by 528, 370, and
258% than for the adhesion-flotation, sucrose-centrifugation,
and gelatin column methods, respectively. Counts of 100- to
300-pm diam spores were higher for the plate method by 200
and 149% than for the wet-sieve and modified wet-sieve
methods. Spore counts within four spore size ranges (50 to
100, 100 to 150, 150 to 300, and > 300 pm diam) were
greatcr for the plate method than for the wet-sieve and
modified wet-sieve methods by approximately four and two
times, respectively. The plate method was consistently higher
than the wet-sieve method only for small spores (50 to 100
pm diam) from soybean field soils. Although the new plate
method is not applicable for extracting and quantifying large
spores (N 100 um diam) for low spore population soils (field
soils), it is rccommended for the purpose of quantifying
spores in high population soils (> 20 spores/g) as might be
encountered in pot cultures.’

0556  Tommerur, 1. C.; Kipoy, D. K. Preservation of
spores  of vesicula:-arbuscular endophytes by L-drylng.
Applied and Environmental Microbiology (1979) 37 (5) 831-
835 [En, 16 ref.] Department of Soil Science and Plant
Nutrition, Institute of Agriculture, University of Western
Australia, Nedlands 6009, Australia.

Spores of Glomus caledenius, Acaulospors  laevis,
Glomus monosporus and Gigaspora sp. were L-dried at 22 °C
and their viability was subsequently determined after heating
at 80 "C for up to 40 minutes. L-drying of the spores in the
soil in which they had been formed preserved the spores of
all the species studied very effectively. Slow L-drying »f
spores separated from soil and supported in glass fibre filters
resulted in low viability for A, Jaevis and zero viability for G.
caledonius. A scheme for the long-term preservation of
vesicular-arbuscular endophyte spores is proposed.

0557  Carrow, J. A; Caraccio, L. C. M.; ParisH, G.;
TINKER P. 8. Detection and estimation of polyphosphate
in sesicuinr-arbuscula: mycorrhizas. New Phyiologist (1978)
80 (1) 125-134 [En, 30 ref., 4 fig.,, ! tab.] Univ. Leeds, UK.
Polyphosphates were extracted from onion roots infected
with Glomus mosscae by the phenol-detergent technique.
They could not be dctected in uninfected roots. It was
calculated that e polyphosphate forms a substantial
proportion (40%; of the total P present in the fungal
component of mycorrhizal roots, and that this conc. is
sufficient to support the proposed phosphorus translocation.

0558  AMBLER, J. R.; YOUNG, J. L. Techniques for
determining root length infected by veslcular-arbuscular
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mycorrhizae. Soil Science Society of America Journal (1977)
41 (3) '551-556 {En. 30 ref.}] Oregon State University,
Corvallis, OR 97331, USA.

Techniques are described for (1) quantitative extraction
of plant roots from soil samiples, and (2) determination of
root length by the line-root intersection method which
involves observation of roots at 100 X magnification. Roots
are cleared and stained to reveal vesicular-arbuscular fungal
infection, and to determine stage/types of infection, lengths of
infected roots, and other root characteristics.

0559°  Barrow, N. J: Marasczuk. N Suaw, T.C. A
dircct test of the ability of vesicular-arbusculur mycorrhiza to
help plants take up fixed soil phosphate, New Pl tologist
(1977) 78 (2) 269-276 [En, 13 ref] Divivon of Land

Resources  Mansgement,  CSIRO,  Private  Bag, 1.0,
Wembley, W.A.6014, Australia.
In the laboratory, the ircrease in the fixation of

phosphate by sail with increasiig soil temperature extended
to at least R0 C. Incubition of soit and phosphate at high
temperatures was therefore used to provide treatments with
firmly bound phosphate equivalent to the treatment achicsed
after a much longer period of contact in the field. hicubation
of soil and phosphate for 12 days at 70 C deereased the
availability of the phosphate to plants 10 about one fifth of
that of freshly added phosphate. Inoculation with VA
endophytes more than doubled the availability of the
phosphate to Trifolium subterrancum and Allium cepa but
the improveinent was no bigger for firmly bound phosphate
than for freshly added phosphate.

0560 BECKER, W. N.; GERDEMANN, J. W,
Colorimetric quantification of vesicular-arbuscular
mycorrhizal Infection In onion. New Phytologist (1977) 78 (2)
2R9.295 [En, 26 ref.} Dep. of Plant Pathology, Univ. of
Illinois, Urbana, 61801, USA.

A colorimetric method of estimating vesicular-arbuscular
mycorrhizal infection was developed using onions inoculated
with Glomus fasciculatus. Absorbances at 400 nm of water
extracts from mixtures of yellow (inycorrhizal) and white
(nonmycorrhizal) roots showed a significant corrclation with
percent yellow roots by weight in the mixtures. The
percentage of mycorrhizal infection determined by a chitin
assay or by a staining method was significantly correlated -
with the perceatage of yellow roots by weight. The
percentage of mycorrhizal infection determined by the
colorimetric method was also significantly correlated with
root/shoot ratios.

0561  Herper, C. M. A colorimetric method for
estimating vesicular-arbuscular mycorrhizal Infection in roots.
Soil Biology & Biochemistry (1977) 9 (1) 15-18 [En, 16 ref.]
Rothamsted  Experimental — Station, Harpenden, Herts
ALS5 2JQ, UK.

A colorimetric method measuring the conversion of
fungal chitin to glucosamine has been used successfully with
four plant genera and with four different endophytes.

#0562 HERRERA, R. A.; FERRER, R. L. [Preliminne.
rcport on a method of dctermining infection density n
vesicular-arhuscular mycorrhizas.] Informe preliminar sobre
un método para determinar la densidad de infeccion en
micorrizas vesiculo-arbusculares. Ciencias Biologicas (1977)
No.1, 147-148 [Es, 4 ref.] Inst. Bot., Acad. Sci., Cuba.

Solvent mixtures of lactophenol and 2N HCI at 2:1 and
l1:1 could be used to extract trypan blue from internal
mycelium of roots stained by Phillips and Hayman's method
[RPP 50, 1080). Absorption characteristics of the stain
molecule disappeared in UV (200-400 nm) but not in visible
light (400-700 nm), where max. absorption was at 590-610
nm. Using a concentration curve of trypan bluc in
lactophenol-2N HCl 1:1 with known optical densities the
infection density in mvcorrhizas can be determined, if roots
stained with pure lactophenol or non-mycorrhizal root
extracts are used as blanks.

#0563  VERSCHOYLE, M. J. S.  An approach to improving
the spced and efficlency of staining root samples for
mycorrhizal  study.  Tropical  Agronomy  Technical
Memorandum (1977) No.6, 12pp. (En, 1 ref.] Div. of Trop.
Crops and Pastures, CSIRO, St. Lucia, Qld., Australia 4067.

0564 FURLAN, V.; FORTIN, J.A. A flotatio
bubbling system for collecting indogonaceae
spores from sieved soil. Naturaliste Can.



102: 663-667. 1975,

A flotation-bubbling system using an aqueous
solution of glycerol is described for the reco-
very of Endogonaceae spores from soil sievings.
According to the results obtained the efficien
of such a system is quite unquestionable. Wit
a glycerol solution of 50% it has been possible
to recover from scil sievings, without any
damage, 99.5% of the spores, while only 47%
were recovered when water was used.

0565 HEpPrPeRr, C. M.; MossE, B. ‘Techniques used to
study the interaction between Endogone and plant roots. 65-
75 [En, 12 ref] Rothamsted Exp. Sta, Harpenden, Herts
.ALS 21Q, UK.
In: Sanders, F.E.; Mosse, B.; Tinker, P.B, (Eds.) Endomycorrhizas,
P'roceedings of a symposium held at the University of Lecds, 22-25
July 1974, London, Academic Press,

The establishment of VA mycorrhiza in root organ
cultures and by the buried slide technique is described with
particular reference to red clover. .

0566/ KINDEN, DARRELL A. and MERTON F, BROWN. (Dep.
Plant Pathol., Univ, Mo., Columbla, Mo. 65201, USA) Electron miero-
scopy of vesicular-arbuscular mycorrhizae of yellow poplar: I,
Characlerization of endephytic structures hy Bcanning electron siereo=
scopy. CANJ MICHOBIOL 2H7: 085-993. filus, 1975, [In Engl,
with Engl. and F'r. ¢umm.]--Vesicwar-arbuscular mycorrhizae of

yellow poplar (Liriodendron tullpifera L) were examined by acannlng
electron microscopy. The morphology and spatial distribution of
endophytic structures are illustrated, The use of slercoscople
lechniques In confuctlon with removal of host cytoplasm permits
detection of subtle morphological alterations and progressive deterfo=
ratlon of the fungal component.

0567 KINDIN, D. A.; BROWM, M.T. Technique
for scanning electron microscopy of fungal
Structures within plant cells. Phytopathology
(1975) 65(1) 74-76 Univ. Missouri, Columbia.
U.S.A.

A procedure for the removal of host cytoplasm
from infected cells and the preservation of fun-
gal structures for SB4 is described. The tech-
nique pennits the use of SIM for studying the
morphology and spatial relatinships of intra-
cellular structures produced by parasitic fungi.
Sare haustoria of Puccinia graminis, P. hordei
and_Erysiphe graminis and vesicular-arbuscular
structures”of Endogone are illustrated.

* 0568 BUUTTA, A.A. Siphon technique forisolating
buoyant spores. Pakistan Journal of Botany (1974)
6(1):87-88,

The technique described was developed to isolated
petrified, spherical, uncompressed, buoyant spores
dispersed in soil or embedded in mineral matter.
It proved useful for isolating Endogone spores.

#0569 JOHNSON, L.F,; CURL, E.A. Methods for
research on the ecology of soil-borne plant pa-
thogens. 247p. Burgess PUbl. Col, Minneapolis,
Hinn. 1972. (Isolation of mycorrhizal fungi).

0570: SUTTON, J.C.; RARRON, G.L. 1972.
Population dynamics of Endogone spores in soil.
Can. J. Bot. 50:1909-191%,

A flotation-adhesion technique is described for
the rapid recovery of Endogone spores using
small (5-10g) soil samples. The method proved
94-98% efficient in the recovery of spores from
Ontario soils. Spore counts averaged 20-92 per
gram with exceptional individual counts reaching
132. Effects of soil type, soil depth, and
"host" plant on spore population are discussed.

0571 PHILLIPS, J.M.; HAYMAN, D.S. Staining
myeorrhizal roots. Rothamsted Fxp. Sta. Report,
Part I, 1970:88. 1971,

0572 FHILLIPS, J.M.; HAYMAM , D.S. Improved
procedures for clearing roots and staining para-
sitic and vesicular-arbuscular mycorrhizal fungi
for rapid arrersment of infection. Trans. Br.
Mycol, Soc. 55: 158-161. 1970. ’
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GROWTII, MINERAL UPTAKE, TRANSFER AND TRANSLOCATION

0573  ALLEN, M. F. Influence of vesicular-arhuscular
mycorrhiza on water movement through Bouteloua gracilis
(H.B.K.) Lag ex Steud, New Phytologist (1982) 91 (2) 191-
llJ9SGA[En, 25 ref., 4 tab.] Univ. Necbraska-Lincoln, Lincoln,

Root growth characteristics and water transport were
compared in pot tests between non-mycorrhizal plants and
those infested with Glomus fasciculatus. The latter did not
have significantly different leaf arca or root length from non-
mycorrhizal plants but had fewer and shorter root hairs. Leaf
resistance was 509 lower with no change in leaf or root
water potentials; thus transpiration was increased 1009% with
a 509 reduction in whole-plant, soil to root and root to leaf
resistance, Assuming that the difference in water uptake was
due to transport via the mycorrhizal hyphae, estimated
fungus to root transport was 2.8 X 10 mg/s for each hyphal
entry point,  which  compares favourably with
evapotranspiration rates measured in other coenocytic fungi.
Thus, the increased surface area provided by the hyphae may
be a major factor in increased water transport and reduced
resistance to water through-flow associated with mycorrhizal

, infection,

0574  ALLEN, M. F. Influence of vesicular-arbuscular
mycorrhizae on water movement through Boutelous gracilis
(H.B.K)) Lag ex Steud. New Phytologist (1982) 91 (2) 191-
196 {Lin, 25 ref.] Dep. of PL Path., Nebraska Univ., Lincoln,
NE 68583, USA..

In pot trials, lcaf area and root length and leaf and root
water potentials of B. gracilis were not affected by infection
with Glomus fasciculatvs. Mycorrhizal plants had fewer root
hairs, 50% lower leaf resistance and 100% increased
transpiration. Assuming that the difference in water uptake
was due to transport via the mycorrhizal hyphae, estimated
fungus to root transport was 2.8 X 07 mg/s for each
hyphal entry point. Increased water transport was attributed
to increased surface area provided by the hyphae.

0575. BAGYARAJ, D. J; SREeramuLUy, K. R.

Preinoculation with VA mycorrhiza improves growth and
yield of chilli transplanted in the field and saves phosphatic
fertilizer. Plant and Soil (1982) 69 (3) 375-381 [En, 21 ref.)
University of Agricultural Sciences, Bangalore-560005, India.

In:Nursery beds were inoculated with Glomus fascicularus
or any of three local vesicular arbuscular mycorrhizal fungus
isolates, and the resulting mycorrhizal Capsicum annunm (cv.
Jwala) seedlings were transplanted into plots receiving
fertilizer P. One of the fungi, isolate I,, increased plant
growth, P and Zn uptake, flowering, and ascorbic acid levels
in the fruits; and the fruit yield of Leinoculated plants given
37.5 kg/ha P exceeded that of uninoculated plants given 75
kg P (2.14 and 1.81 kg fruit, respectively, per 12-plant plot).

0576 BETHLEMFALVAY, G.J.; FULLIR, G.
Mycotrophic growth of host plant and endophyte
development in mycorrhizal soybeans. Phytopatho-
logy 72:950 1982. Abst.

The relstionships between growth parameters of host plant and
fungal endophyte wvere studied. Soybean [Glycine max (L.) Herr.]
plants colonized by the vesicular-arbuscular mycorchizal (VAM)
fungus Clomus fasciculatus Cerdemann and Trappe vere grown in
pot cultures utilizing a composite greenhouse rooting medium,
Development of fungal mycelia inside and outside the host root
and total fungal biomass were determined from assays of fungal
chitin. Crowth and phosphorus uptake by VAM plants and uncolo-
nized controls were compared, Mycotrophic growth in VAM plants
occurred during the final six weeks of the 19-week growth
period, when the concentration of available soil P fel]l below
10 ug P/g soil. Growth enhancement vas most pronounced in the
reproductive organs. The data suggesat a relationship between
the {nftiation of the reproductive phase in the host and the
cessation of growth in the endophyte. Source-~sink relation-
ships and P avatlability appear to be factors influencing
interactions between the symbionts.

0577. BETHLENFALVAY,G.J. Conditions affecting
parasitic o mutualistic growth in mycorrhizal
plants. Phytopathology 72: 950. 1982. Abst.

Soybean [Glycine max (L.) Merr.] plant colonized by the
vesfcular-arbuscular mycorrhiza) fungus Glomus fasciculatus
Cerd. and Trappe vere grown in pot cultures using hydroxyapatite
[c;lo(POL) (OH)7) as a slightly soluble source of P, Growth
response n? bost plants to VAM fungal infection varied from
grovth depression (parasitic growth of the endophyte) to growth
enhancerent (wutualism). Host-plant and endophyte developmant
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were correlated with P availabiliey., At very low levels of
NaHCOj-extractable P (1 ug P/g soil) host plant and endephyte
development were inhibited. At an Intercediate level of P avail-
ability (4 to 10 ug P/g soil) host-plant growth was enhanced,
vhile at higher levels (10-20 ug P/g soll) it was inhibited.
Total fungal blomass varied with I availabllity and piant age,
and vas maximally 20X of root dry weight. [t (s concluded that
host-plant growth respanse to VAM fungal Infection depended on
the availability of and competitfon for P and photosynthate.,

0578 BETHLENFALVAY, G.J.; PACOV3KY, R.S.;
BAYNE, H.G.; STAFFORD, A.E. Intcractions between
nitrogen fixation, mycorrhizal colonization, and
host-plant growth in the Phaseofus-Rhizobium-
Glomus symbiosis. Plant Physiol. (1982) 70, 446-
450,

Bean (Phasecolus vulgaris L. cv. Dwarf) roots were
inoculated with Rhizobium phaseoli and colonized by
the vesicular-arbuscular mycorrhizal (VAM) fungus
CPomus fasciculatus Gerd. and Trappe or left un-
colonized as controls. The symbiotic asseciations
were grown in an inert substrate using 0, 25, 50,
100, or 200 milligrams hydroxyapatite (IIAP)
{CailPOL).6 (OH), } per pot as a P amendment. Plant
and nodule dry weights and nodule activity in-
creased for both VAM and control plants with
increasing P availability, but values for VAM
plantg were significantly lower in all parameters
than for controls, Inhibition of growth and of N»
fixation in VAM plants was greatcst at the lowest
and highest P regimes. It was smallest at SO mil-
ligrams HAP, where available P at harvest (7 weeks
after planting) was 5 micrograms P per gram sub-
strate. At this level of P availability, the as-
sociation apparently benefited from increcased P
uptake by the fungal endophyte. Percent P values
for shoots, roots, and nodules.did not differ sig-
nificantly (p > 0.05) bctween VAM and control
plants.. The extent of colonization, fungal biomass,
and the fungus/association dry weight ratio in-
creased several fold as HAP was increased from 0 to
200 milligrams. It is concluded that intcérsymbiont
competition for P and photosynthate was the primary
cause for the inhibition of growth, nodulation, and
nodule activity in VAM plants. Impaired N, fixation
resulted in N stress which contributed to inhibition
of host plant growth at all levels of P availabili-
ty.

0579  BETHLENFALVAY, G. J.; BROWN, M. S.; PACOVSKY,
R. S.  Parasitic and mutualistic assuciations hetween a
mycorrhizal fungus and soybean: development of the host
plant. Phytopathology (1982) 72 (7) R89-893 [En, 26 rcf, 6
fig., 3 tab.] USDA, Berkeley, Calif,, USA.

Plants of Kent soybean inoculated with  Glomus
fasciculatus were grown in 1.5 | pots in a perlite and sand
rooting medium containing 200 mg of hydroxyapatite as the
P source. Plants were harvested at 2- or 3-wk intervals for 18
wk. Fungal biomass as percent total dry wt. (of host +
symbiont) was calculated from measurements of fungal chilin
and had a max. value of 7.36% at 6 wk after planting. Total
and percent of vesicular-arbuscular mycorrhiza (VAM)-
infected and uninfected control plants were determined, and
the dccrease of available P in the rooting medinm was
monitored. As a result of development of the cndophyte,
growth inhibition of VAM plants relative to the controls
increased up to the 9th wk. It was then reversed and after 15
wk VAM plants had significantly greater dry wt. and P
contents than the controls. The data suggest that early
growth inhibition was a result of carbohydrate demand on the
host by the endophyte, at a time when the shoot-to-root ratio
and photosynthetic source capacity of the host were low.
Available P in the rooting medium of YAM plants decreased
to 10 pg I'/g rooting medium during the 3 wk preceding the
reversal in prowth inhibition, indicating that mycotrophic
growth of the host induced by increased P uptake by the
endophyte began at this P conc.

0580: BuwalDA, J. G.; GoH, K. M. Host-fungus
competition for carbon as a cause of growth depruslqnl in



vesicular-arbuscular mycorrhizal ryvegrass. Soil Biology &
Biochemistry (1982) 14 (2) 103-106 [En, 38 ref.] Dep. of Soil
Sci., Lincoln Coll., Canterbury, New Zealand.

The effect of Gigaspora margarita, an endomycorrhiza-
forming fungus «n the growth and chemical composition of
perennial ryegrass plants grown at 3 rates and 2 sources of N
wece studied. The yield of plant tops was significantly
depressed by mycorrhizal infection. Mycorrhizal plants had
higher conc. of free NH, (and, consequently, higher cation
excess concentrations), suggesting an impairment of protein
synthesis possibly resulting from an inhibited supply of C.
Total oxidizable C, soluble sugar content and C:N ratios were
lower in mycorrhizal plants, suggesting that the mycorrhizal
fungi were competing with the host for photosynthetically-
derived C, consequently causing growth depressions. A
possible mechanism of this competition is discussed.

0581 CABALA-ROSAND, P.; WILD, A. Direct use of

low grade phosphate rock from Brazil as fertilizer.

1(. Effects of mycorrhizal inoculation and nitrogen
scurce. Plant and Soil 65:363-373 (1982).

The response of plant dry matter to addition of a
loy grade Brazilian (Patos) phosphate rock was in-
‘creased by mycorrhizal inoculation (strain Ejy) of
Siylosanthes quianensis and Desmodiwn Lntontum, but
less so by inoculation of Cenchrus cifianis and
Paspalum plicatulum. The effect was related partly
to the extent of root development. In the presence
of a nitrification inhibitor the utilisation of
Patos rock phosphate by Paspalum was higher with
EHyt- N than with NO -N. This effect was attributed
to acidification which in turn was related to the
organic anion content of the plants, The results
indicate the potential for improving the utilization
of the low prade phosphate rock on an acid oxisol
by mycorrhizal inoculation of herbage legumes and
by soil acidification when growing grasses.

0582  CHIARELLO, N.; HICKMAN, J. C.; MOONEY, H. A,
Endomycorrhizal role for interspeclfic transfer of phosphorus
in a community of annual plants. Science, USA (1982) 217
(4563) 941-943 [En, 18 ref] Dep. of Biol. Sci, Stanford
Univ., Stanford, CA 94350, USA.

P applied to the leaves of Plantago erecta in a
serpentine annual grassland reached the shoots of about 20%
of close neighbours including grasses and legumes. Vesicular-
arbuscular mycorrhizac are shown to connect the root
systems of different spp. enabling P transfer between them.

0583 CrusH, J. R.  Effects of endomycorrhizas and
phosphorus fertilizer on nodulation and acctylene reduction
activity of white clover scedlings, New Zealand Journal of
Experimental Agriculture (1982) 10 (3) 297-299 {En, 19 ref)]
Grasslands Div., DSIR, Palmerston North, New Zealand.

Inoculation of white clover cv. Grasslands Huia with
perennial ryegrass X Glomus ftenuis mycorthizas and a
suspension of Rhizobium trifolii had no effect on nodule
initiation over a wide range of soil P levels. Acetylene
reduction assays of 21- to 60-day-old seedlings showed that
nitrogenase activity/unit plant P was the same in mycorrhizal
and non-mycorrhizal seedlings. The endomycorrhizal fungus
did not dircctly affect nodule activity but did improve P
nutrition in poor soils.

0584. EZETA, F.N.; CARVALHO, DE P.C.L. In-
fluencia da endomicorriza na absorcao de P e K
ro crescimento da mandioca. (Influence of endo-
mycorrhiza on P and K uptake and growth of cas-
sava). R. Bras Ci. Solo 6:25-28. 1982.
The dependance of cassava on vesicular-arbuscular
mucorrhiza formed with endogenacecus fungi was
studied under preenhiouse conditions. Native
spores of Acaulospora sp. were inoculated on the
roots of cassava cuttings wich were planted in
sterilized soil. Imdamycorrhiza was essential to
cassava growth. 'The plants without inoculation
did not develop, showing low tissue concentration
of phosphorus. Fotassium concentration, on the
contrary, was higher in the leaves of non inoculat
" ed plants in sterilized soil. Sterilization de-
creased root infection but increased the number of
spores of the inoculated VA species in the eoil

-at the end of the dxperiment.

In spite of their
high mates of root infection, the plants in the
non-sterile soil grew less than those inoculated
and growm in sterilized soil.

0585  FAIRWEATHER, J. V.; PARBERY, D. G.  Effccts of
four vesicular-arbuscular mycorrhizal fungl on growth of
tomato, Transactions of the British Mycological Society
(1982) 79 (1) 151-153 [En, 12 ref.] Melbourne University,
Parkville, Victoria 3052, Australia.

In growth chamber experiments tomato plants (cv.
Rouge de Marmande) were grown in soil containing no
Olsen-extractable phosphorus. At first-leaf-emergence roots
were inoculated with Gigaspora . gigantea, G. marginata,
Acaulospora laevis or an unidentified mycorrhizal fungus.
Uninotulated plants grew poorly and showed phosphorus
deficiency symptoms. All the fungi stimulated root giowth,
the greatest stimulation being with G. marginata, 49.5 mg dry
weight compared with 3.7 mg/plant for untreated controls.
Increased shoot growth occurred only with G. marginata,
being 32.8 mg compared with 3.2 mg/plant for the controls
and 4.9 to 6.7 mg with the other mycorrhizal species.

0586 GANRY, F.; DIIM, H.G.; DOMMMIRCUES, Y,R.
Effect of inoculation with Glomus mosseae on
nitrogen fixation by field grown soybeans.
and Soil 68, 321-329 (1982).

This field study was undertaken to determine the
effect of inoculation with Glams mosseae on N2
fixation and P uptake by soybean. The inoculation
with Glamis mosseae wasachieved using a new type
of inoculant, alginate-entrapped (AE) endomycor—
rhizal fungus. N2 fixation was assessed using
the A value method. In P-fertilized plots,
inoculation with AL Gloms mosseae increased the
harvest index based on dry welght (+20%) and N
content of seeds (+17%). *lie A value (+31%) and

% N derived from fixation (+75%). Inoculation
with AE Glomus mosseae decreased the coefficient
of variation for the A value and for the dry
weights of the different plant parts.

0587: GuUTTAY, A. 1. R.  The growth of three woody
plant specles and the development of thelr myeorrhizae In
three diffcrent plant composts. Journal of the American
Society for Horticultural Science (1982) 107 (2) 324-327 [En,
11 ref.) Connecticut University, Storrs, CT 06268, USA.

Composts of maize, eastern hemlock (Tsuga canadensis)
and sugar maple (Acer saccharum) were each used as the
medium for container-grown hemlocks, sugar maples and
rhododendrons (Rhododendron catawbiense cv. Roseum
Elegans) .over 3 years. Maize compost was high in available
nutrients but hemlock and maple composts were relatively
low in nutrients and were used both with and without the
addition of fertilizer -+ limestone. No vesicular-arbuscular
mycorthiza (VAM) development was observed in miaize
compost, while a moderate development was found in the
hemlock compost and a high development in the maple
compost. Sugar maples showed the greatest growth and VAM
incidence in maple compost, and also showed a positive
growth response to fertilizer. Maize compost killed 50% of
the maples, retarded growth and led to a very low VAM
incidence in the survivors. Hemlocks had the greatest growth
and ectomycorrhiza incidence in either unfertilized hemlock
compost or unfertilized maple compost. A significant rctarded
growth response to fertilizer was found with hemlocks.
Rhododendrons showed the greatest growth in maize compost
and the fertilized composts. A negative correlation was found
between growth and the incidence of ericoid mycorrhizae in
rhododendrons.

0588 HALE, K.A.; SANDERS,F.E. Effects of beno-
myl on vesicular-arbuscular mycorrhizal infection
of red clover (Talfolium pratense L.) and conse-
quences for phosphorus inflow. J. Plant Nutrition
5(12):1355-1367 (1982).

The roots of red clover plants inoculated with
the vesicular-arbuscular mycorrhizal fungus Glomus
clarus Nicolson & Schenck were treated with a
drench of benomyl at a time when mycorrhizal in-
fection was already well established. Benomyl -
halted further infection and reduced phosphorus
inflow by one order of magnitude compared to un-
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treated controls., The fungicide also decreased
the rate of plant growth probably as consaquence
of reduced phosphorus inflow.

0589  HALOS, P. M., ELSA M. LUIS and MARILYN S. BORJA.
(Vep. rlant Pethol, Coll. Agriculture, Univ. Philippines Los Banos, College,
Laguna.) PHILIPP AGRIC 65(1): 93-102. 1582, Synerglam between endomy=
cortblzas, Rhizobium japonicum CH 1809 snd soybean (Glycine max).—
Soybean plants responded differently to the 8 exotic and indigenous endomycorrhizal
isolates both in ficld and pot experiments. Differences in mean height between
treatments were significant. Inoculated plants were noticeably larger, taler.
areener, healthier, and more vigorous than the control planis. In the ficld
csperiment, the number of pods, yicld, dry weight and height cf soybeans
inaculsted with endomycorrhizas and R. japonicum were significantly higher
then those of plants inoculated with cither endomycorrhizas or R. japonicum
alone. Not 2l plants inoculated with the endomycorrhizal isolates alone
exhibited significant nodule formation, However, when such isoistes were
combined with R. japonicum, the planis showed sirikingly increased nodule
formation compared with planus inoculsted with R. japonicuns alone.

0590!  yAYS, R.*, C. P. P. REID, T. V. ST JOHN® and D. C.
COLEMAN. (Natursal Resource Ecal. Lab., Colorado State Univ., Fort
Collins, Colo. 80523, USA.) OECOLOGIA (BERL) 54(2): 260-265. 1982.
" Effects of nitrogen and phosphorus In blue grema (Bouteloua grocilis) growth
and mycorrhiza} infection.—The growth response was examined of . gracilis,
with and without the vesicular-arbuscular mycorrhiza (VAM), Glomus
*fatciculatus, to varying levels of P and N {as NH4*) and to determine whether
N and P Jevels influence VAM establishment. B. gracilis was grown in 225 g
of soil in a factorial experiment combining 4 levels of NHe*~N (4, 30, 60 and
126 pg/g) 4 levels of P (3, 7, 12 and 22 ug/g). and with VAM spores or no
spores. . gracilis showed enhanced growth with increased nutrients over the
entire range of experimental admendments. Shoot N concentration for all
plants ranged from an average of 0.73% at the Jow amendment level 1o 1.61%
at the high level, whereas shoot total averages ranged from 2.43 mg at the low
amendment to 16.4 mg at the high amendment. Mean shoot P concentrations
ronged from 0.109% at the low amendment level 10 0.150% at the high
amendment, while totals averaged $.29 mg at the low amendment and 11.8 mg
a1 the high amendment level. Infe:ted plants were consistently smaller than
uninfected plants. This reduction was significant at high N-fow P where
percent infection was highest (71%). At low N levels, moderate infection (17%)
was established at all F levels. No infection occurred when both N and P levels
were high. The lack of & positive nutrient or biomass respons: to VAM
establishment is contrary to moust published reports, but is similar 1o a lack of
response shown with certain grasses and other plants. It is passible that the
parasitic nature of the response to infection represents the early phase of
infection.

0591 HOWELER, R. H.; ASHER, C. J.; EDWARDS, D. G.
Establishment of an effective endomycorrhizal association on
cassava in flowing solution culture and its effects on
phosphorus nutrition. New Phytologist (1982) 90 (2) 229-238
[En, 35 ref.} Centro Internacional de Agricultura Tropical,
Cali, Colombia.. .*

8 cassava cv. were compared with rice, maize, cowpea
and Phaseolus vulgaris in flowing sol. culture containing 0.1,
1, 10 or 100pM phosphate with or without mycorrhizal
inoculation. Dry wt. of cassava reached a max. at > 10um
PO, compared with >1 uM for the other spp. Mycorrhizal
infections were only observed on cassava rcots and only at
0.1 and 1| pM PO, Infection incrcased plant dry wt, P
content and P uptake at 1 uM PO, but at 0.1 uM growth was
not improved.

0592 HOWELER, R.H.; SIEVERDING, E. La impor-
tancia de las micorrizas en la absorcién de f&s-
foro por la yuca. Suelos Ecuatoriales 12(2):182-
195. 1982.

0593 HXWELIR, R.H. Mvcorrhizal associations:
impo.tant for cassava grown on soils low in P.
Cassava Newsletter (CIAT) no.11: 10-11. 1982.
Manihot esculenta, cassava, mycorrhiza, COLOM
Cassava is an inefficient absorber of phosphate,
Nevertheless, it scems to be less responsive to P
fentilizers than many other crops while high yiclds
are sometimes obtained without P fertilization. This
may be due to an association with
vesicular-arbuscular mycorrhiza. CIAT is studying
this problem in a GTZ-funded programme.

0594 HOWELER, R.H.; CADAVID, L.F.;
BURCKHARDT, E. Rer. onses of cassava to VA
mycorrhizal inoculation and phosphorus applica-
tion in greenhouse and field experiments. Plant
and Soil 68 327—3?9 (1982).

Cassava (Manihot esculenta Crantz) was grown in
the greenhouse and in the field at different
levels of phosphorus applied, with or without ino-
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culation with VA mycorrhiza in sterilized or
unsteriiized seil. When grown in a sterilized
50il to which cipht levels  of P had been applied
the non-inoculated plants required the application
of 3200 kg P ha-1  to mach near-mawimum yield

of plant dry matter (I#) at 3 menths. Inoculated
plants, however, choucd only a minor response

to applied P. Mycorrhizal inoculation in the P
check ircreased top growth over 80 fold and

total P uptake over 100 fold.

Ralating dry matter produced to the available P
concentratin in the soil (Bray II), a aritical
level of 15 ppm P was obtained for mycorrhizal
and 190 ppm P for non-mycorrhizal plants. This
indicates that the determination of critical
levels of P in the s50il is highly dependent on
the degree of mycorrhizal infection of the roo:
system. In a second greenhouse trial with two
sterilized and non-sterilized soils it was found
that in both sterilized soils, inoculation was
most effective at intermediate levels of applied
P resultirg in a 15-30 fold increase in DM at.
100 kg P ha-1 . In the unsterilized coil inocula-
tion had no significant effect in the Quilichao
soil, but increase DM over 3 fold in the Carima-
fua soil, indicating that the latter had a native
mycorrhizal population less effective than the
former. ’

When cassava was grown in the field in plots

with 11 levels of P applied, uninoculated plants
grown in sterilized soil remained extremely P
deficient for 4-5 months after which they recu-
perated through mycorrhizal infection from un-
sterilized borders or subsoil. Still, after 11
months incoulation had increased root yields by
40%. In the non-sterilized soil inoculation had
no significant effect as the introduced strain
was equally as effective as the native mycorrhizal
population. .
These trials indicate that cassava is extremely
dependent on an effective mycorrhizal accociation
for normal growth in low-P soils, but that in most
natural soils this assoication is rapidly estah-
lished and inoculation of cassava in th= field can
only be effective in soils with a low quantity
and quality of native mycorrhiza. In that case,
plants should be inoculated with highly effective
strains.

0595  JENSEN, A. ~ Influence of four vesicular-arbuscular
mycorrhizal fungl on nutrient uptake and growth in barley
(Hordeum vulgare). New Phytologist (1982) 90 (1) 45.50 [En,
21 ref., 3 tab.j Bot. Inst.,, Univ. Aarhus, Risskov, Denmark.

Plants inoculated with Glomus constrictus and 2 isolates
of G. fasciculatus in sterilized soil in pots showed increases in
total uptake of P, Cu and Zn, and in grain and straw yield.
Those inoculated with G. margarita wcre similar to the
controls. Growth increase was not related to intensity of
infection.

%0536 JoHNSON, C. R.; MUNGE, J. A.; JOlNSON, E. L. V.

Effect of vesicular-arbuscular mycorrhizae on growth of
Chrysanthemum morifolium Ramat, Scientia Horticulturac
(1982) 17 (3) 265-269 [En, 7 ref) Florida University,
Gainesville, FL 32611, USA.

Benefits of inoculation with Glomus fasciculutus on
growth of C. morifolium cv. Circus were determined for
vatied conditions of N fertilization (375, 1500 or 3000 kg N/
ha/year) and irradiance (6 or 800 LE m/s) during long-day
Jighting -trcatments. High N fertilization combined with high
level of irradiance produced the most mycorrhizal infection.
Mycdrrhizal infection  generally increased  plant  height,
especially with continuation of long-day lighting to 8 wecks.
Mycorrhizac also improved flower, stem and root dry weight
for most treatments, particularly at high N and 4- or 8-weck,
long-duy treatments. Although inycor-hizal inaculation
increased plant growth most under extended long-day
treatments, only the 2-weck duration night lighting resulred
in commercially acceptable plant size.



* 0597 KABRE, A.; GARBAYE, J; TAcoN, F. Le
[Influence of mycorrhiza and fertilization on sycamore (Acer
pscudoplstanus — Link)  secdlings.) Influence de la
mycorhization et de la fertilisation sur le comportement de
jeunes plants d'éruble sycomore (Acer pseudoplatanus Link.).
Suropean Journal of Forest Pathology (1982) 12 (2) 97-103
[Fr, »n, Je, 15 ref, 1 fig., 2 tab.) Lab. Microbiol., Dakar,
Sencgal.

In glasshouse experiments with seedlings in soil from
castern France mycorrhizal formation, especially  Glomus
mosseae, improved scedling growth and mineral nutrition,
particularly utilization of Cu and P. Mycorrhizal inoculation
wias superior to natural infection, even when fertilizers were
applied. Mycorrhizal formation increased the coefficient of
uliliza]lion of P fertilizers 5-10-fold and of N and K fertilizers
3-5-fold.

0598 KAYE, J.W.; PFLEGER, F.L.; STEWART,
E.L. Interaction of fertilizer and Glomus

fasciculatus on greenhouse grown poinsettia
{Euphorbla pulcherrima). Phytopathology 72(7):

951. 1982. Abst.

Ruoted poinsertia plants. were erther inoculated vith Glomus
Tuasciculatus (GF) or not inoculated (controls) and planted in a
potting medium of 1 part peats) vermicwlitesl <ol containing 3
ot 12 ppm phosphourous (11, Noth GF-inoculated ani control plants
were fertilized with 1% or % ppm (once’wk) or with 1300
ppm (twice/wk) NH‘,‘.‘-'O, and KN . Inoculation with GF had the
tolloving elfects on the plants: (1) preater Jdrv weiphts and
toral numbers of cuttingy taken from plants grown at % ppm P
fertilized with 2% or 300 ppm N and K, (2) fe'.ar analysis
Fevealed a gpreater uptake of ¥ and Cu at 12 ppm P lertilized

with 125 ppm N aod K, and at 5 ppm P lertilized with 125, 25 or
00 ppm N and K, ()) increased uptake of K ar 5 ppm P tertilized
with 125 or 250 ppm N and K. In general, ° root infection by GF
increased with decreasing levels ol fertilizer. More chiamydo-
spores were recovered from soil of plants prown at S5 ppm P
tertilized vith 25 ppm N and K. .

0599 KILIHAM, K.; FIRESTONE, M.K. V.A.
Mycorrhizal mediation of grass response to
heavy metal and acidic depositions. University
of Californiz, Berkeley. Agronomy Abst., 1982.
pag.10.

To determine the effect of V.A. mycorrhizae

on the response of a perennial grass tc heavy
metal and acidic depositions the perennial
bunchgrass Ehrharta calycina was grown with anc¢
without V.A, mycmr’ruzé infection (Glomus
fasciculatus) in a sandy soil exposed to a
range of heavy metal and acidic treatment for
14 weeks. Heavy metals (Cu, Ni, Pb, Zn, Fe,
and Co) were applied in simulated acid rain

(pH 3.0, 4.0, and 5.6.) at concentrations
approximately equivalent to a range of observed
smelter effluents. Non-V.A.M.- infected plants
also received a phosphate amendment to offset
enhanced uptake of this nutrient due to mycor-
rhizal infection. Growth yicld of infected
plants was half that of non- less extreme
treatments. Increascd metal uptake, particular
ly with respect to copper (3.3 times greater
internal shoot concentration in mycorrhizal
plants compared to non-mycorrhizal) and nickel
(3.5 times), provides a possible mechanism

to explain differences in observed plant yields.

0600: KORMANIK, P. P.; ScHuULTZ, R. C.; BRYAN, W, C,

The Influence of vesicular-arbuscular mycorrhizae on the
growth and development of cight bardwood tree specles,
Forest Science (1982) 28 (3) 531-539 {En, 10 ref.) SEFES,
USDA For. Serv., Athens, GA 30602, USA.

Seeds of box elder (Acer ncgundo), rcd maple (A.
rubrum), sugar maple, green ash (Fraxinus pennsylvanica),
black walnut, sweetgum, sycamore (Platanus occidentalis) and
black cherry (Prunus seroting) were sown in May 1977 in
plots in Georgia in () fumigated soil, or in soil infested with
(b) Glomus fasciculatus, (c) a mixture of G, mosseae and G.
etunicatus, or (d) a mixture 7 several fungal species in the
genera Glomus and Gigaspo-s. Secdlings were harvested in
Nov.,, and measured. Treatments (b) to (d) significantly
increased stem wt. in all species except black cherry and
sugar maple. Root wt. was significantly increased in all
except black cherry. Root infection varied from 55 to 86%,
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. vnd was n.s.d. among host species. Differences among tree

species were observed in the numbers of hyphac, arbuscules
and vesicles produced by the fungi.

0601  Kmrisuna, K. R.; DaGyaral, D. J. Effect of
vesicular arbuscular mycorrhiza and soluble phosphate on
Abelmoschus esculentus (L) Moensch, Plant and Soil (1982)
64 (2) 209-213 [En, 14 ref, 3 tab] Univ. Agric. Sci., GKVK
Campus, Bangalore, India.

Increase in soluble I reduced the intensity of
mycorrhizal infection of A. {Hibiscus] esculentus as well as
number of Glomus chlamydospores in the soil. Root, shoot
and total plant dry wt. were greater in mycorrhizal than in
non-mycorrhizal controls at all levels of added P.
Mycorrhizal dependency decreased with increase in P. When
2009 of the recommended P was added growth of
mycorrhizal plants was depressed, compared with that at
00%.

0602' Kocu, B. L; Covey, R. P.; LARsEN, H. J.
Respouse of apple seedlings in fumigated soil to phosphorous
and vesicular-arbuscular mycorrhiza, HortScience (1982) 17
(2) 232-233 [En, 12 ref., 1 1ab.] Washington State Univ., Tree
Fruit Research Cent., Wenatchee, USA.

When P was incorporated into fumigated soil at planting
the nonmycorrhizal plants exhibited a  25-fold growth
response and reached max. size at 200 mg additional P/kg
soil. Mycorrhizal plants exbibited less growth response but
had greater max. growth (78 as against 67.9 cm) than
nonmycorrhizal ones. Max. growth of mycorrhizal plants
occurred with 100-200 mg P/kg soil.

0603 Kuo, C. G.. HUANG, R. S.  Effect of vesicular-
arbuscular mycorrhizne un the growth and yield of rice-
stubble cultured soybeans, Plant and Soil (1982) 63 (3) 325-
330 [En, 12 ref] Asian Vegetable Res. and Development
Cent., Shanhua 741, Taiwan.

Inoculation of soyabeans grown in sterilized soil using
tve fungi Glomus fasciculatus, G. mosseae, G. ctunicatus or
<Alcaulospora scrobiculata increased plant dry wt. and sced
vields. Inoculation with G. fascicusatus or a mixture of all 3
Glomus spp. increased the growth and sced yields of
scyabeans established without tillage in a rice stubble ficld.

0604*  LAMONT, B. Mechanisms for enhancing nu-
trient uptake in plants, with particular refer-
ence to mediterranean South Africa and Western
Australia. (About mycorrhiza pp.f18-635). Botanical
Review 48(3):598-689 (iPR7Y.

0605 MIRANDA, J.C.C. DE Influencia de fungos
endomicorrizicos inoculados a campo, na cultura
desorgo e soja en un solo sob cerrado. R. Bras.

Ci. Solo 6:19-23, 1982, .

A field experiment was established in an argi-

llaceous Dark Red Latosol fertilized with dif-

ferent levels of simple superphosphate and Patos
de Minas rock phosphate. It was successively cul-
tivated with sorghum and soybean in presence of
native endomycorrhizal fungi and the introduced
species Gigaspora margarifa and Gfomus macrocat-

pus. Spore number, root infection percentage, P

absorption and grain yield of sorghum and soybean

were measured for all treatments. In the treat-
ments with simple superphosphate, tbe yield of
both crops, was significantly higher in the pres-
ence of introduced endomycorrhizal fungi. These
results were probably due to the low native fungal
population of the soil. ThHe endomycorrhizal as-
sociation effect was less evident for soybean
because of the lower P availability in the soil,
in the second crop. There was 'no yield of sorghum
in the treatments with Patos de Minas rock phos-
phate and the endomycorrhizal association effect
on the soybean yield was observed only at the
highest level of P,0s applied. The endomycorrhizal
association effectiveness might be dependent on

a minimum degree of P available in the soil. The

spore number in the soil and root infection per-

centage shoudl be considercd as an indication of
fungi establishment in the soil rather than an
indication of the endomycorrhizal effectiveness
on plant growth. An increase of K, Ca and Mg ab-



sorption by soybean inoculated with GLomus macnro-
carpusd was also observed.

0606 MENGE, J. A.; JARRELL, W. M.; LABANAUSKAS, C.
K.; OJaLA, J. C.; HUSZAR, C.; JounsoN, E. L. V.; SIBERT, D.

Predicting mycorrhizal dependeney of Troyer citrange on
Glomus fasciculatus In Californin citrus soils and nursery
mixes, Soil Science Society of America Journal (1982) 46 (4)
762-768 [En, 36 ref] California University, Riverside, CA
92521, USA.

In a grecnhouse experiment the mycorrhizal fungus,
Glomus fasciculatus, significantly increased growth of Troyer
citrange (TC) secdlings in 20 of 26 methylbromide-fumigated
citrus soils from southern California. Of the 6 soils in which
G. fascicularus  provided no growth increase, 2 were
greenhonse soils, 3 were nursery soils, and only one was a
field soil. G. fasciculatus increased foliar P, K, and Cu
concentrations and decteased foliar Mg and Na concentration
of I'C grown in the majority of the 26 citrus soils. Foliar
concentyations of P, K, Ca, Na, Zn, Mn, Cu, and Fe from
cither mycorrhizal or nonmycorrhizal TC could not be
significantly correlated with the mycorrhiza) dependency of
TC in the soils studicd. A positive corrclation was observed
sbetween foliar concentrations of Mg in nonmycorthizal TC
and mycorrhizal dependency. Mycorrhizal dependency of TC
was aiso positively correlated with soil pH and inversely
correlated with extractable soil P (bicarbonate), Zn, Mn, Cu,
percent organic matter, and cation exchange capacity. In the
fumigated soils studied, it was highly probuable that
inoculations with G. fasciculatus would induce significant
growth response in TC provided the soils had <34 p.p.m.
extractable P, 27 p.p.m. extractable Mn, 12 p.p.m. extractable
Zn, or 3% organic matter. The magnitude of the mycorrhizal
dependency of TC on G. fasciculatus in the 26 citrus soils
was accurately predicted with cquations which used soil P,
Mn, Zn, and also Cu and pH as independent variables.

0607  MosSE, B.; WARNER, A.; CLARKE, C. A. Plant
growth responses to vesiculsr-arbuscular mycorrhlza. XIIIL
Spread of an introduced VA endophyte in the field and
residual growth effects of inoculation in the second year,
New  Phytologist (1982) 90 (3) 521-528 [En, 11 'ref}
Rothamsted Exp. Sta,, Harpenden, Herts ALS 21Q, UK.

Field plots at Rothamsted were inoculated with Glomus
caledonius and G. mosseae and cropped with lucerne +
barley in 1978 and pure lucerne resown in 1979, G.
caledonius spread 7.5-22.5 cm from the inoculation point
after 13 wk and throughout the plot after 15 months. Afier
21 months G. caledonius spores had multiplied 5-fold within
the plot. Inoculation had residual effects on the growth of
lucerne sown 1 yr after inoculation.

0608 OPUKO, B.A.; MUNNS, D.N. Effects of
vesicular-arbuscular mycorrhizal fungi and phospho-
rus on cowpea nutrition under sand cuiture condi-
tions. Agronomy Abst. 1982, p.195 Abstr.

The response of cowpea (Vigna unguiculata (L)

Walp) to inoculation with % Species of vesicular-
arbuscular mycorrhizae (Glums mosseae and Glomus
fasciculatus) was investigated at four levels of

P (0.5, 1.2 and 4 .uM) in a greenhouse factorial
experiment replicated three times. The cowpea
plants were grown on sand in pots through which
recycled nutrient solution contained in 100 liter
buckets was automatically passed several times
daily. Roots of inoculated plants became mycor-
rhizal within two wee's. Both species of VA
mycorrhizal fungi increased P content of plants
significantly, but their effect on shoot dry
matter yield was differentially affectd by P-level:
maximal yield was obtained at 1 uM-P with Glomus
fascimilatus, P fertilization increased both

P- content and dry matter yield sipnificantly.
0609  PARFITT, R. L; HART, P. B. S; MEYRICK, K. F.;
RUSSELL, M. Response of ryegrass and white clover to
phosphorus on an allophanic soil, Egmont black loam. New
Zealand Journal of Agricultural Research (1982) 25 (4) 549-
555 [En, 14 ref.) Soil Bureau, DSIR, Lower Hutt, New
Zealand.

Growth of perennial ryegrass cv. Grasslands Nui and
white clover cv. Grasslands Huia was compared in a pot trial
in a P-deficient black loam soil. 0, 65, 330, 460, 680 or 1110
mg P/kg soil was applied as calcium dihydrogen phosphate.

“White clover was inoculated with Rhizobium trifolii before

transplanting and the soil was lel untreated or inoculated
with Glomus tenuis at this time. Both plants desorbed P from
soil surfaces but clover had a higher P requiremant for max.
growth. Soil sol. P levels of 10 and 2uM P were required for
near opt. growth of clover and ryegrass, resp. Clover
responded to mycorrhiza at low rates of P but ryegrass gave
no significant response,

0610 PLENCHETTE, C.; FURLAN, V.; FORTIN, J. A.
Effects of different endomycorrhizal fungi on five host plants
grown on calcined montmorillonite clay, Journal of the
American Society for Horticultural Science (1982) 107 (4)
535-538 {En, 16 ref.] Service de recherche en sols, Ministére
de FAgriculture, des Péchcries et de I'Alimentation du
Québec, 2700 rue Einstein, Ste-Foy, Québec, Canada, GIP
Iws.

Series of greenhouss cxperiments were made 1o
determine the effects of different endomycorrhizal fungi on
the growth of oat (Avena sativa cv., Alma), strawberry
(Fragaria X _ananassa, cv. Redcoat), leck (Allium porrum ev.
American Flog), apple (Malus domestica cv.  Beautiful
Arcade), and a. jaragus (Asparagus oflicinalis cv. Mary
Washington) plants which were grown in a calchned
montmorillonite clay (Turfacc) medium and fertilized with a
Long Ashton nutrient solution at 100 ml/week pot (20 cm
diameter). Plants were inoculated with 1 g of fresh ash
(Fraxinus americana) rouis harboring the different fungi. Out
of 5 endomycorrhizai inocula uscd, 4 were well-identified:
Gigaspora calospora, Glomus epigacus, Glomus macrocarpus
var. macrocarpus, and Glomus monosporus. The resulls
indicate that Turface is a good growing medium for this type
of study, as it permits good plant growth and abundant
mycorrhiza formation with standard growing conditions. ‘1 he
fungi used produced different effects according to plant host.
There was no correlation between the percentage of root
infection and the stimulation of growth in the case of
strawberry. Contrarily, there was a significant correlation
(1% level) in the case of apple, asparagus, leek, and oats
plants. No fungal specificitv of the endophyte for the host

lant was observed. The unknown endomycorrhizal srccics
Ead effects on plant growth comparable to those of Glomus
epigacus with apple and strawberry plants.

0611 POWELL, C.LL.; CLARK, G.E.: VLRBIRNL,
N.J. Growth response of four onion cultivars tc
several isolates of VA mycorrhizal fungi. MNew
Zealand Journal of Agricultural Research 25:46'
470, 1982,

Four onion cultivars were grcwn in sterilised
Patumahoe soil and inoculated with 5 different VA
mycorrnizal fungi. Three cultivars were then
grown in unsterilised Patumahoe and Horotiu soils
with 6 different mycorrhizal inoculants. Mycor-
rhizal fungi greatly stimulated onion growth and
P uptake in sterilised soil and there were very
significant fungi x cultivar interactions in both
unsterilised soils. Glomus spp. and F 20 were
the most efficient inoculants over all onion
cultivars in Patumahoe and Horotiu soils respecti-
vely.

0612 POWELL, C.L. thosphate response curves
of mycorrhizal and normycorrhizal plants: 3 cul-
tivar effects in. Lotus pedunculatus and Trifoliuwn
repens. N.Z.J. Agric. Res. 25(2)217-222.. 1982,
Yeo loyud [cv. Grasslands Maku and Grassland 4703]
and 2 white clover cultivars [Grassland Huia and
selection €3938] were grown in pots of 2 pasture
soils at 6 superphosphate rates with or without
mycorrhizal fungi. In Horotiu sandy loam (P
retention 95%) there were no differences between
clover and lotus cultivars in their growth
responses to mycorrhizal inoculation. In Waingaro
steepland acil (P retention 56%). inoculation
stimulated the -growth of only 1 lotus and 1
clover cultivar. Shoot growth of white clover
responded to mycorrhizal fungi and to super-
phosphate over all P fertilizer rates (0-180mg
P/600 ml pot) whereas lotus responded up to 45 and
90 mg P/pot .



0613 RANGELEY, A; DAFT, M. J- NEwnouLD, P. The
Inoculation of white clover with mycorrhizal fungi in
unsterile hill soils, New Phytologist (1982) 92 (1) §9-102 [En,
41 ref] Hill Farming Res. Org, Penicuik, Midlothian
EH26 OPY, UK.

White clover cv. Aberystwyth S184 and Grasslands
Huia, grown under laboratory and field conditions, wcre
inoculated with Glomus mosseae or G. etunicatus in 2 hill
soils. In deep peat soil in the laboratory, mycorrhizal
infection was increased by 2-709% with inoculation with either
Glomus sp., being less at higher P fertilizer rates. Shoot
growth was increased by inoculation at low P fertilizer levels
but decreased at high P levels. In brown earth coil, infection
with indigenous endophytes was 30-50% and was only
increased by inoculation at 40 kg P/ha. However the
introduced endophytes replaced 25-509% of the indigenous
spp. without affecting shoot or root weight. In the ficld trials,
(. mosseae inoculation increased infection from 18 to 42% in
the deep peat soil but did not affect shoot growth or P
content. In brown carth soil, infection was naot increased but
with 40 kg P/ha G. etunicatos inoculation doubled the shoot
dry wt./ha of uninoculated plants and gave 75% greater
yields than that produced with G. mosseae.

‘0614 RONCADORI, R.W. and POKORNY, F.A. Growth of
Juniperus chinensis yar, sargentii as influenced
by vesicular-arbuscular mycorrhizae and soil
fertility., Hort Science 17(6):917-918. 1982,
Total fresh weight and crown spread of Juniperus
chinensis var, sargentii Henry plants, grown ».)
microplots containing a low fertility medium of
4 soil: 1 sand: 1 milled pine bark and amended
with 10N-4.4P-B.3K fertilizer at rates of 0, 110,
or 220 g/g, were significantly increased by
inoculation with a spore mixture of 3 different
vesicular-arbuscular (VA) mycorrhizal fungi.
Higher fertilizer concentrations improved crown
spread but did not affect plant growth, Root-
colonization by the endophytes ranged from 24.4
to 39.2% and was unaffected by fertilization
rates,

*0616 SCHENCK, N.C. ; SMITH, G.S. 2AMBOLIM,
L. Effect of spore versus soil inoculum of the
mycorvhizal fungus Glomus mosseae on growth of
coybean.  Phytopathology  77:950. 1982. Abst.
FEFECT o) SPORE VERSUS SOIL INOCULUM OF THE MYCORRHIZAL FuNGus
CLOMUS YOGSEAE DN CROWTH OF SOYREAN, X, C. Schenck, f,S, Smith,
and L, Zambolim. Plant Pathology Dept., Uolv, of Florida,Gainew
ville 32611 and Univ. of Vignsa, Vigosa, M.C., Brazil.
Our purpose was to compare the rate nf raot colonization and
plant growth to tnttfal differences In tnoculum of G, mosscae.
Inoculum consisted of spores alone or spores plus assoclated
soill and rvots from a hahfagrass pot culture (soil inoculum),
Spore cuncentrations ranged from 20 to 2000 per 15—cn pot of
steamed snfl (2kg). 1Inoculum was placed 5-10 cm below the sur-
face or was distributed uniformly throughout the sofil Juse prior
to planting. The experiment had 5 replicates of vcach treatment
and was repeated 3 times. In some experiments, soil {noculum
resulted {n lesas growth stimulatiom than spore fuoenlum becauyse
Fusarfum snlani was {ntroduced with the sofl fnoculaw, n all
experimcnts, repardless of {noculum source, sovhean nodulatfon
w48 consistently increased by G, mosscae and wvefvht of myearr-
hlzal soybean was preater than nonmycorrhizal sovheans at 10-1]
vks but were less than nonmycorrhizal soybrany at -4 wkn. Bith
the rate of and final root colonization hy G. mossese Increased
as inoculum levels increased. - B

0616 SCHENCK, N. C.; SMITH, G. S.  Responses of six
specles of ves':ular-arbuscular mycorrhizal fungi and their
cffects on soybean at four soil temperatures, New Phytologist
(1982) 92 (2) 193-201 [En, 11 ref, 1 fig, 6 tab.] Univ,
Florida, Gainesville, USA.

The mean values for all fungus and plant variates in 3
lests were generally greatest at 30 and least at 18°C. Glomus
claroideum, G. clarum, Gigaspora pellucida and G, gregaria
produced the greatest number of spores/g colonized root at
24', while Glomus mosseae and Acaulospora laevis did so at
30°. G. gregariae had its max. root colonization at 36", G.
mosseac at 24" and the remaining spp. at 30", G. claroideum
and A. lacvis were the only spp. wn{; max. colonization and
sporulation at the same temp. (30°). Spore diam, was
generally Iess at 30 than at 24' but this varied with sp. and
test. Flower numbers, set and seed yield varied
considerably in the 3 tests but plant height was little affected
by soil temp. or fungus sp. Generally the plants colonized

with G. mosseae had an increased plant response and those
with A. laevis had a reduced one. There was considerable
variation in plant response to various combinations of temp.
and fungus sp., with both stimulatory and repressive effects
on growth.

0617 Swmith, S. E. Inflow of phosphate into
mycorrhizal an. non-mycorrhizal plants of Trifolium
subterrancum at different levels of soil phosphate. New
Phytologist (1982) 90 (2) 293-303 [En, 35 ref.,, 3 fig., 4 tab.]
Waite Agric. Res. Inst., Univ. Adelaide, Glen Osmond, S.
Aust., Australia.

During carly growth of subterrancan clover plants
fertilized with soluble phosphate, inflow of phosphate into
mycorrhizal roots from soil excceded that o non-
mycorrhizal roots over a range of phosphate levels. High
rates of uptake were associated with reductions in root:shoot
dry wt. ratios. The length of mycorrhizal root/plant was little
affected by phosphate fertilization. However, rapid growth of
roots at high Na,HIPO, levels resulted in reductions in
percentage root length infected by mycorrhizae. Results are
discussed in rclation to rate of uplake by whole plants and to
differences in distribution of pEosplmlc between roots amd
shoots in mycorrhizal and non-mycorrhizal plants. .

0618" STCINBERG, M.D.; BLOSS, H.E. Selection
of VA mycorrhizal fungi for use on alfalfa grown
in Aricona. Phytopathology 72: 950, 1982, Abst.

Alfalfa varieties were inoculated with five species of VA
nycorrhizal fungi and screened for optimum biomass enhancement
in the grcenhouse. Based on results from the study conducted
{n the greenhouse three specles of Glomus (G. deserticola, G.
mosgseae, and an undesctribed Clomus) were selected for use with
one varfety of alfalfa (I'ayden Px-').to obtain bilomasas increa-
scs in Arizona fiefd conditions. Alfalfa plantas were clither
prefnoculated with the mycorrhizal fungl, grown in the green-
house and transplanted to the field, or were direct sceded
into rows {n which a layer of mycorrhizal fnoculuwn had been
incerporated. Phosphorus was added to the soil (100 lbs treble
super-phosphate/acre) whereas phosphorus was not added to
contrsls. A 651 increase biomass of plants preinoculated with
the undescribed Glomus in the absence of phosphorus occurred
ovi.r controls. A 903 Increase occurred in plants preinoculae!

U619° STRONG, M. F.; Davies, F. T., JR.  Influcnce of
sclected vesicular-arbuscular mycorrhizal fungi on scedling
growth and phosphorus uptake of Sophora sccundiflora,
HortScience (1982) 17 (4) 620-622 {En, 17 ref] Tevas A &
University, College Station, TX 77843, USA.

S. secundiflora seedlings were grown in 10.2 em diameter
pots containing sterilized media individually inoculated with 1
of 4 vesicular-arbuscular (VA) mycorrhizal fungi and
fertilized with Osmacote (18N-6P-12K) at rates of 0, 1.2, or
4.2 kg/m’. After 263 days, scedlings with Glomus mosseae
and with Gigaspora margarita showed increased fresh and
dry weights of shoots and roots and root quality at the 1.2
kg/m? fertilizer level. Increased growth responses of secdlings
inoculated with cither G, mosseae or G. margarita at 1.2 kg/
m?® Osmocote were comparable to non-inoculated controls at
4.2 kg/m’. Glomus etunicatus and G. fasciculatus did not
enhance scedling growth at any fertitizer rate tested, nor wete
they colonized on secdling ronis. Microwopic examination +f
roots confirmed VA myearthizal colonization at all 3
fertilizer levels with €i messeae and at the 2 lowest levels
with ¢; marganta_ Incteased P uptake occurred only with G,
mosseac-inoculated scedlings at 0 and 1.2 kg/m? fertilization
rates. .

0620 WALLACE, L L*,5.J. MCNAUGHTON and M. B, COUGHENOUR.
(Dep. of Botany and Microbiol., Univ. of Okla.,, Norman, Okla. 73019, USA.)
OECOLOGIA (BERL) 54(1): 68-71.-1982. The effects of clipping and
ferulization on nitrogen nutrition and allocation by mycorshizal and nonmycorrhiral
Panicum coloratum, & 4—carbon pathway grass.—Mycorshizal and nonmyiorthizal
plant of P. coloratum L. were grown in a factorial treatment design under 2 N
levels and 2 clipping heights with an unclipped control. The N concentration in
different plant components was determined following 9 wk of growth under
eaperimental conditions. Mycorrhizal infection increased green leafl and sheath
N concentration by a relatisely small, but significant percentage and had no
effect on N allocation to the various plant components. Clipping wncreased jeaf
N concentration but inhibited growth to the extent that, when compared with
the unchpped controls, less N remained in residual plant biomass with up to
haf of the total N alivcated to ofitake (the material removed by chipping)
Plants receiving the higher N fertilization had higher tissue concentration of N
and more N allocated to aboicground living tissues. Mycorrhizal infection
interacted with chipping height and also with N availability significantly.
Infection was unable to amcliorate the negative cffects of the most severe
clipping regime and of the low N availability on leal and sheath N conient.
This is possibly due 10 mycorrhizal dentand for carbohydrates competing with
the carbohydrate requirement of roots for N uptake. .
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0621 WHITTINGHAM, J.; Rtap, D. J, Vesicular-
arbuscular mycorrhiza in natural vegetation systems III.
Nut:ent transfer between plants with mycorrhizal
interconncctions, New Phytologist (1982) 90 (2) 277-284 [En,
14 ref.] Dep. of Bot., Sheflield Univ., Sheffield S10 2TN, UK.

Young plants of Festuca ovina were grown in pots in
close association with adults of the same sp. infected or not
infected with mycorrhizal tungi and transport of P, supplied
in nutrient sol., from the old to the young plants was studied.
P movement was greater in roots of mycorrhizal plants and
the accompanying young plants had greater yiclds after 18-30
wk than those with nonmycorrhizal plants. .

0622 Yost, R. S.; Fox, R. L. Influence of mycorrhizae
on the mincral contents of cowpea and soybean grown in an
oxisol, Agroncmy Journal (1982) 74 (3) 475-481 [En, 28 ref.)
Dep. of Agron. and Soil Sci.,, Hawaii Univ., Honolulu, HI
96822, USA.

In ficld trials in Oahu, Hawaii, cowpea and soyabean
were sown on soils maintained for the previous 8 yr at 0.003-
1.6 p.p.m. P/l and cither untreated or fumigated with methyl
bromide to destroy mycorrhizac 1 month before sowing.
Soyabean CGR and availability and uptake of P affected the
.content of the main plant nutrients excluding Si. Si content of
mycorrhizal  soyabean  plants  was  gieater  than  non-
mycorrhizal plants at all levels of soil P but Si content of
cowpea was unaffected by mycorrhizal activity. It is
suggested that Si uptake of plants such as soyabean may be
used as an indicator of mycorrhizal activity.

0623 AspporT, L. K.; RonsoN, A. D. Infectivity and
effectiveness of five endomycorrhlzal fungi: competition with
fndigenous fungl In ficld soils. Auwstralian Journal of
Agricultural Research (1981) 32 (4) 621-630 [En, 28 ref.]
Dep. of Soil Sci. and Pl. Nutr, Westcrn Australia Univ.,,
Nedlands, W.A., Australia 6009.

5 spp. of endomycorrhizal fungi differed in their ability
to stimulate P uptake and growth of subterranean clover
when inoculated into 2 untrcated ficld soils which were P
deficient. [Each soil contained a different indigenous
endomycorrhizal fungus. The amount of roots converted to
mycorrhizas by each indigenous and inoculant fungus was
estimated by using differences in the morphology of the
infection within the roots and a line-intercept method.
Effectiveness of the inoculant fungi in increasing plant growth
was related to the infectivity of the fungi from the inocula
used. The fungi indigenous to the 2 soils used did not appear
1o affect the extent to which mycorrhizas were formed by any
of the inoculant fungi.

0624  AmpotT, L. K.; RoBsox, A. D.  Infectivity and
effectiveness of veslcular arbuscular mycorrhizal fungi: effect
of inoculum type, Australian Joumsl of Agicultural
Research (1981) 32 (4) 631-639 [En. 19 ref.] Dep. of Soil Sci.
and Pl. Nutr, Western Australia Univ., Nedlands, W.A,;
Australia 6009.

Plants, inoculated with vesicular arbuscular mycorrhizal
fungi (Glomus fasciculatus, G. monosporus and 2 isolates of
Acaulospora laevis), were grown from 4 to 16 wk, and the
development of infection and spores was followed. Infected
roots from pot cultures of different ages were used {0 examine
the effect of mycorrhiza development on the infectivity of
cach fungus. The eflectiveness of each fungus was nssessed by
measuring its ability to increase the growth of subterrancan
clover on a P-deficient soil. For all fungi the percentage of
root length infected increased rapidly up to 10 wk after
sowing and thereafter it cither increased only slightly or
decreased. Infectivity of root inocula increased with
increasing percentage of root length infected in the inoculum
for all fungi, except where large numbers of mature spores
(24/g infected root) had been produced by one isolate of A.
lJaevis. The infectivity of inoculum reots from pots containing
mature spores of this isolatz declined rapidly, although it was
not decrecased by the onset of sporulation by A. laevts. For all
fungi, irrespective of the inoculum used. the fresh wt. of tops
of subterranean clover grown on P-deficient soil was very
closely correlated with the percentage of its root length
infected at an early stage of plant growth. The effectiveness of
the spp. of fungi examined at increasing P uptake into plants
was related to the infectivity of the incculum used,

0625  AZCON-AGUILAR, C.; BAREA, J. M. Field
inoculatlon of Medicago with a V-A mycorrhiza and
Rhizoblum in phosphate-fixing agricultural soil, Soi! Biology
and  Biochemistry (1981) 13 (1) 19-22 [En, 37 ref))
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‘0629

Microbiology Department, Estacion Experimental del Zaidin
C.S.1.C. Granada, Spain.

Following field inoculation of Medicago sativa with
Rhizobium meliloti and the endomycorrhizal fungus Glomus
mosseae in untreated arable phosphate-fixing soil, the micro-
organisms were successfully introduced, and each stimulated
plant growth and N and P uptake. The dual inoculation of
Rhizobium + Glomus more than doubled yield in
comparison with an uninoculated control.

0626  ALLEN, M. F; SmitH, W. K.; Moorg, T. S., JR;
CHRISTENSEN, M. Comparative water relations and
photosynthesis of mycorrhizal and non-mycorrhizal Boutelous
gracllis H.B.K, Lag ex Steud. New Phytologist (1981) 88 (4)
683-693 [En, 45 ref.} Dep. of Bot., Wyoming Univ., Laramie,
WY 82071, USA.

Inoculation of B. gracilis with Glomus fasciculatus in pot
trials increased leaf chlorophyll content by 28%, increased P
content by 89 and 47% in leaves and roots, resp., reduced
leaf water vapour resistance by 50-709, increased
transpiration by > 1009, reduced stomatal resistance and
mesophyll resistance to CO, uptake by 33 and 67¢%, resp..
end increased the photosynthetic rate by 687,

0627 ALLEN, M. F,; SexTON, J. C.; MOORE, T. S. IR,
CHRISTENSEN, M, Influence of phasphate source on
veslcular-arbuscular mycorrhizae of Bouteloua gracllls, New
Phytologist (1981) 87 (4) 687-694 {En, 33 ref.] Dep. of Bot.,
Wyoming Univ., Laramie, WY 82071, USA.

Non-mycorrhizal and vesicular-arbuscular mycorrhizal
B. gracilis infected with Glomus fasciculatus grown in defined
media containing different P sources were compared. The P
sources were (a) sodium monobasic phosphate, (b) a mixture
of sodium monobasic phosphate and calcium phytate and (c)
caicium phytate. Inositol and inositol plus Ca were added to
the sodium phosphate medium as additional treatinents.
Mycorrhizal infection was highest in roots of (c) at 75%
compared with (a) 199 and (b) 22%. No penctration by
fungi cecurred in plants from (a) -+ inositol or inositol and
Ca media. Dry wt. of non-mycorrhizal plants were highest
when grown in (b) + inosito! and Ca followed in decreasing
order by (a) + inositol, (b) and (a). Mycorrhizal infection
increased leaf dry wt. in plants from (a) and root dry wi.
from (c). P conc. in the vlants were highcst when grown in -
() followed by (a) anu (c). Mycorrhizal infection always
significantly increased leaf P conc. but increased root P conc.
only in (c). Phosphates were found predominatnly as
organically-bound compounds in leaves of mycarrhizal plants
whereas in leaves of non-mycorrhizal plants, most of the I’
was inorganic. Chlorophyll conc. increased significanily with
mycorrhizal infection with no change in axb ratios.
Mycorrhizal plants grown in (c) had substantially higher
alkaline phosphatase activity than did non-mycorrhizal plants;
acid phosphatase activity was not affected by mycorrhizal
condition.

0628° BETHLENFALVAY, G.J.; PACOVSKY, R.S.;
FULLER, G. Effect of an endomycorrhizal fuagus on
soybean growth, HortScience 16(3):404., 1981,
Mycorrhizal soybena plants (G€ycine max cv. Kent
and Gfomus fasciculatus) were grown in an inert
rooting medium under different phosphorus regimes.
Plants were harvested at intervals till maturity.
Development of the endophyte was determined histo-
logically and by measuring the chitin content of
fungal structures external and internal to the

host root. The extent of fungal infection depended
on the amount and solubility of the phosphorus used
Grown with limiting concentrations of soluble phos-
phorus in the nutrient solution initial growth en-
hancement of the host occurred due to the presence
of the endophyte. With a slightly soluble calcium
phosphate salt (hydroxyapatite) as the only phas-
phorus source, the endophyte developed parasitical-
ly. The ratio of fungal organs external or internal
to the host root appeared to influence the endo-
phyte's effect on the host. The source of phosphorus
available to this symbiotic association appears to
deterriine the extent of endophyte development and

a concomitant host plant response.

BETHLENFALVAY, G. J; YODER, 1. F. The
Glycine-Glomus-Rhizoblum symhlosis, 1. Phosphorus effect



on nitrogen fixation and mycorrhizal infection. Physiologia
Plantarum (1981) 52 (1) 141-145 [En, 29 ref] USDA,
Western Reg. Cent., Berkeley, CA 94710, USA.

Soyabean plants were grown in a sterile rooting medium
given nutrient sol. containing 4, 20, 100 or 500 uM P/daily.
Plants were inoculated with Rhizobium jfaponicum strain
61A118 and grown in the presence or absence of the
endomycarrhizal fungus Glomus fasciculatus. Plants grown at
the highest P regimic had 4 times higher shoot dry wt. thun
those grown in the lowest P regime. Nodulation did not
occur at 4 uM P. Nodule dry wt. increased 200-fold from the
20 to the 500 uM P treatment. Percentage P in shoots and
nodules differed significantly among all treatment levels.
Acctylene reduction by nitrogenase increased logarithmicaily
with increasing amounts of P. Hydrogen evolution was not
detectable at the 20 pM P level. The relative efficiency of N,
fixation increased with increasing P stress. Infection by G.
fasciculatus at the 500 uM P level was negligible and did not
affect the parameters measured. At all other treatment levels
the my- srrhizal plants had significantly higher rates of N,
fixation, plant and nodule mass and P content.

0630 Dross, H. E.; PFEIFFER, C. M. Growth and
.nutritlon of mycorrhlzal guayule plants, Annals of Applied
Binlogy (1981) 99 (3) 267-274 [En, 19 ref,, 1 pl] Arzona
University, Tucson, AZ 85721, USA.

Establishment of mycorrhiza in Parthenium argentatum
lants was ackicved by inoculation of 8-day-old scedlings with
yphae and chlamydospores of an undescribed Glomus

species. There was a five-fold increase in total dry weight of
30-day-old  myeorrhizal  seedlings  compared  with
nonmycorrhizal seedlings grown in sterile loamy sand without
additional  fertilizer,  Thirty-day-old, inoculated and
uninoculated secdlings were transplanted in sterile or unsterile
soi! and grown for . additional 60 days. The greatest total
dry weight of guayule was attained by inoculated transplants
grown in sterile soil. Inoculated transplants increased two- to
three-fold in total dry weight compared with uninoculated
transplants, both grown in unstenle soil. After 90 days,
uninoculated plants grown in unsterile soil had formed
mycorrhizac  with  resident  vesicular-arbuscular A)
mycorrhizal fungi to the same extent as inoculated plants
grown in unsterile soil. Total mineral uptake increased in
inoculated guayule, irrespective of soil treatment or the
presence of resident VA mycorrhizal fungi.

06317  DBoweN, G. D.  The effects of mycorrhizas on
nitroger uptake by plants, 237-247 [En, 55 ref.}

- In: CLARK, F. E. RosswaLL, T. (EDITORS)
Terrestrial nitrogen cycles. Processes, ecosystem strategles
and management impacts (Proceedings of an Internatlonal
Warkshop at Gysinge Viirdshus, Osterfirncbo, Sweden, 16-22
[Sg'p]lcmber. 1979). Ecological Bulletins (1981) No. 33, 714pp.

n

0632' Brown, R. W,; ScHuLTz, R. C.; KORMANIK, P. P.
Response of vesicular-arbuscular endomycorrhizal sweetgum
seedlings to three nitrogen fertilizers. Forest Science (1981)
%}SAZ) 413-420 [En, 29 ref] Univ. Georgia, Athens, Ga.,

Mycorrhizal development in  Liquidambar  styraciflua
seedlings in soil inoculated with Glomus etunicatus was max,
in treatments that produced nax. growth. Ammonium salts
were better than potassium nitrate, and ammonium nitrate
was considered better than ammonium sulphate because of a
lesser tendency to acidify the soil. ‘

#0633 CHENG, Y.-H. [The beneficial effects of
endomycorrhizac _on plant growth.) In Scientific Meeting
Report 1980, Tainan District Agricultural Improvement
Station. Tainan, Taiwan. (1981) 111-115 [Ch, en, 11 ref.)
Tainan District Agric. Improvemc 1t Sta., Tainan, Tniwan, -
In glasshouse expeniments inoculation of cotton with
vesicular arbuscular mycorrhizal fungus increased vegetative
rowth and square production with a greater effect at low
ertility. Endomycorrhizal fungi were found in soil from the
rhizosphere of soyabean at 20 sites in 1979 with Glomus
clarus as the most common sp. Inoculating soyabean cv.
Tainan Nod and Shih-shih with G. clarus increased top
growth and pod production in glasshouse experiments.

#0634’ Bbwrm, G. D.; Smity, S. E. The effects of
mycorrhlzas on nitrogen uptake by plants, 237-247 [En, 58
ref.) Div. of Soils, CSIRO, Glen Osmond, South Australia

In: CLARK, F. E; RosswaLL, T. (EDITORS)
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Terrestrial nitrogen cycles. Processes, ccosystem strategies
and management impacts. Stockholm, Sweden; Swedish
Natural Science Research Council. (1981) 714pp. ISBN 91-
546-0290-4 [En, ref. at ends of papers] AR, W. Region,
Colorado-Wyoming Area, Fort Collins, CO 80522, USA.

Evidence for imycoirhizal involvement in N uptake and
assimilation by green plants is reviewed.

0635 CLARKE, C.; Mossg, B.  Plant growth responses to
veslcular-arbuscular mycorrhiza, XH, Field Inoculatlon
responses of barley at two soll P levels, New Phytologist
(1981) 87 (4) 695-703 [En, 21 ref.) Rothamsted Exp. Sta.,
Harpenden, Herts ALS 2JQ, UK.

The results are described of an experiment in which
barley was inoculated in the fie!d by placing 20 g of soil
containing infected roots below each sowing position. Glomus
mosseae, G. fasciculatus, and G. caledonius were vsed as
inoculants and half the plots were given phosphate before
sowing. Growth and infection were recorded twice during the
experiment and at harvest. In the plots without added P the
fresh wt. of ears was doubled by inoculation to approx. 100
g/m? irrespective of endophytes. Added P increased this more
than inoculation and wt. of cars rose to 200-300 g/m’. With
G. caledonivs dry wt. of ears was 35% greater than with P
only, but with the other 2 it was marginally less. The results
are discussed in relation to other experiments with barley and
to the levels of infection throughout the experiment.

0636! Coorer, K. M,; TINKER, P. B. Translocation
anc transfer of nutrients in vesicular-arbuscular mycorrhizas.
1V. Effect of cnvironmental variables on movement of
phosphorus, New Phytologist (1981) 88 (2) 327-339 [En, 32
ref.} Dep. of Pl. Sci., Leeds Univ., Leeds LS2 9JT, UK.

The effects of environmental variables on the movement
of P;Os by external hyphae of the mycorrhizal fungus
Glomus mosseae, infecting white clover, across the barrier in
soil-agar/agar split-plate cultures were studied. Increasing the
transpiration rate of the host increased the total P
translocated by the fungus: the max. rate obtained at full
transpiration was 2.3 times that at low transpiration. Teinp.
also affected P transport, which was at a max. at 15-25°C,
but at 5' only a small amount of P was transported. The
max. P flux in the hyphae, calculated for 20-25° and a
moderate host transpiration rate, was 2 X 10" mol/em’ s. A
cytoplasmic streaming inhibitor (cytochalasin B) prevented
detectable movement of P across the barrier by the fungus
and consequently had inhibited cither the uptake or
translocation of P by the fungus. Osmotic potentials of 1-2
bar in the medium from which *P was bcing absorbed did
not appreciably alter the rate of transport of P. It was
concluded that translocation of P in the hyphac occurs
normally by protoplasmic streaming but therc may also be a
‘bulk flow' of hyphal contents under a water potential
gradient.

0637 © Covey, R. P; Koch, B. L; LARsSEN, H. J.
Influence of vesicular arbuscular mycorrhizae on the growth
of apple and corn in low-phosphorus soil. Phytopathology
(1981) 71 (7) 712-715 [En, 25 ref.] Washington State Univ.,
Tree Fruit Res. Cent., Wenatchee, Washington 98801, USA.

Increased pgrowth and uptake of phosphorus were
observed in apple and maize grown in a fumigated low
phosphorus soil in response to inoculation with Glomus
mosseae, alone or in combination with G. microcarpus. In
contrast, roots of tliese crops did not become infected after
inoculation with G. microcarpus alone, and no growth
responses were observed. Maize was protected from arsenic
toxicity (up to 200 ppm As) by G. mosseac.

. 0638/ CsINOS, A. Gigaspora margarita Inoculation of
Nicotiana tabacuni: responses to fertilization, Canadian
Journal of Botwuy (1981) 59 (1) 101-103 {En, fr, 13 ref.] Dep.
of PL. Path., Georgia Univ,, Coastal Plain Exp. Sta., Tilton,
GA 31794, USA.

Tobacco cv. NC 2326 was inoculated at transplanting
with 500 (in 1978) or 4050 (in 1979) azygospores of G.
margarita/plant and fertilized with 3 rates of NPK. Positive
growth responses to inoculation and significantly greater
numbers of spores were observed in both yr cnly at the
lowest NPK rate. In 1978, frenching occurred only at the low
fertilizer rate and was significantly less in the mycorrhizal
inoculated treatment than in the control.

0639  Ezers, F. N.; SANTOs, O. M.~ [Importance of
endomycorrhizas in the mineral nutrition of cocoa.]
Importincia da endomicorriza na nutrigio mingral do



cacauciro. Revista Brasileira de Ciéncia do Solo (1981) § (1)
22-27 [Pt, en, 17 ref] Centrc Nacional de Pesquisa de
Mandioca e Fruticultura, Cruz das Almas, Bahia, Brazil,
From Abstracts on Tropical Agriculiure 7, 37465.

Mycorrhizas for cocoa were studied in pot experiments
under non-sterile and partially sterile soil conditions, Plants
grown' in sterile soil were stunted, showing symptoms of zinc
deficiency. Plants inoculated with Gigaspors margarita
recovered after 15 weeks while control plants remained
stunted. Zn concentration as well as total Zn uptake
increased after inoculating with G. margarita. In sterile soil,
inoculation with G. margarita doubled total nutrient uptake
compared with other mycorrhizal species.

0640° GIANINAZZI-PEARSON, V.; FARDEAU, J.-C.; AsIM],
S.; GIANINAZZI, S. Source of additional phosphorus
absorbed from soil by vesicular-arbuscular mycorrhizal
soybeans, Physiolngic Végétale (1981) 19 (1) 33-43 (En, fr, 36
ref.] Station d’Amclioration des Plantes, INRA, 21734 Dijon,
France.

Soyabean cv. Amsoy 71 scedlings grown in growth
chambers were inoculated” with the vesicular-arbuscular (VA)
mycorrhiza Glomus mosscae or another Glomus sp. (E;) in
.addition to Khizobium japonicum and harvested after 14 wk.
VA and E, significantly increased pod and DM yield fromn
0.86 and 3.64 g/plant to 2.57 and 7.92 and 3.11 and 8.22 g,
resp, and significantly increased uptake of P and other
nutrients from soil sol. Insoluble tricalcium phosphate added
to the soil was not used but Ca phytate was hydrolysed by
mycorrhizal and non-mycorrhizal plants and PO,-ion
accumulation in soil sol. was greater in the presence of
mycorrhiza. It was concluded that VA mycorrhiza absorb P
from the same sources as non-mycorrhizal roots and that
their principal rolc is to exploit efliciently the pool of soil P,
The advantages of introducing VA into P-deficient soils to
improve utilization of P fertilizers are stressed.

*0641 HAMILTON, D. F.; GRACA, M. E. C.; VERKADE, S.
D.  Critical effects of fertility on root and shoot growth of
selected landscape plants, Journal of Arboriculture (1981) 7
(11) 281-290 [En, 15 ref.) Agric. Exp. Sta., Purdues Univ.,
West Lafayette, IN 47907, USA. '

Cuttings of Cotonesaster divaricata were treated with N
(0,250 and 500 mg/litre as NH,NO;, applied weckly) and P
(0,5 and 5 mg/litre o= H;PO, apphed once); KCl was
maintained at 150 mg/litre. Shoot and root growth were
determined weekly. After 9 wk, the plants were harvested and
fresh and dry wt. of roots and shoots were recorded.
Application of N incrcased shoot but not root growth; root
length/g plant tissue was reduced at 500 mg/litre (p. .m.) N.
P increased shoot growth only at the highest Npconcn.
Scedlings of Liriodendron tulipifera in the greenhouse were
treated with a slow release NPK fertilizer and half inoculated
with Glomus fasciculatus. Mycorrhizal inoculation did not
ircrease root or shoot growth without fertilizers, but the
response  to fertilization was significantly higher in
mycorrhizal plants. Current landscape fertilization practices
are reviewed.

0642 HarDIE, K.; LeytoN L. The influence of
vesicular-arbuscular mycorrhiza on growth and water
relations of red clover. New Phytologist (1981) 89 (4) 599-
608 [En, 24 ref] Dep. of Forestry, Oxford Univ., Oxford
0X1 3RB, UK.

In pot trials with red clover cv. Redhead, inoculation
with Glomus mosseae increased clover growth and P content
and reduced the root:shoot ratio in P deficient soils.
Phosphate fertilizer stimulated growth and P content to a
lesser extent and did not affect the root:shoot ratio.
Mycorrhizal infection increased the root conductivity and
increased transpiration when water was not limiting; under
water stress, transpiration was less in mycorrhizal than in
nonmycorrhi plants although wilting was more rapid
because of their higher water demands. Mycorrhizal plants
extracted soil moisture to lower water potentials than
nonmycorrhizal plants and recovered from stress more
quickly.

0643 HART, A.L.; JESSOP, D.J.; GALPIN, J.
The response to phosphorus of white clover and
lotus inoculated with rhizobia or given KNO3.
N.Z. Journal of Agricultural Research 24 (1961)
27-32,

White clover and lotus were grown in a controlled
environment at P levels of 50, 500 and 1500 ppm
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"and either inoculated with rhizobia (N2) or given

KNO3 ( NO3). N2 plants of lotus and white clover
had different responses to P. The respunse of
NO3 plants to P was the same in both species.
This implies that the reason(s) for the differ-
ence in response between N2 plants lie in
differences in the structure and function of the
symbiotic association. Lotus plants had a
greater proportion of plant dry weight, P, and
N in their nodules than did white clover.

White clover nodules had higher relative growth
rates and relative rates of accumulation of P
and N than those of lotus and, in the carly
stages of growth, were more efficient. At

1500 ppm P. the yield of NO3 plants was greater
than that of N2 plants in both species. It is
sugzested that the growth of N2 plants at the
high P level was limited by N. These plants
appear to have been unable to fix sufficient N
for them to have yields similar to NO3 plants.

0644 ISLAM, R.; AYAIIABA, A. Effect of seed
inoculation and pre-infecting cowpea (Vipgma
uneuiculata) with Glomus mossease on growth
and seed yield of tfie pfants under field con-
ditions. Plant and Soil 61(3):341-350. 1981.
Vigna unguiculata, cowpea, seed inoculation,
mycorrhiza, planting methods, NIGIA
Effects of inoculation with Glomus mosseae and
planting method on performance of 2 cowpea
cultivars were studied in field trials on a sandy loam
soil. Inoculation increased percentage of infected
roots, shoot dry matter and nodule yields of both
cultivars (TVx1836-44G and VITA-4). Transplanting
or direct sowing had no significant effect on dry
matter production and nodule yield of both cultivars;
transplanted VITA-4 had higher root infection %
than plants from directly sown sced. Planting method
had no effect on seed yield. Results indicated that

“initial advantage of transplanted plants was not

important in determining yield.

0645' IsLAM, R.; AYANADA, A. Growth and yicld
responses of cowpea and mzize to Inoculation with Glomus
massese in sterilized soll under field corditiors. Plant and
Soil (1981) 63 (3) 505-509 [En, 9 ref.) International Inst. of
Trop. Agric., Ibadan, Nigeria.

Drenching the soil with a 49:1 dilution of commercial
fonnaldehyde at 20 I/m? followed by covering with black
polythene for 2 days significantly but temporanly decressed
root infection by indigenous endophytes and increased the
grain/seed yields of maize and cowpeas. Inoculation with
Glomus mo