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Introduction 

This bibliography on vesicular-arbuscular mycorrhizal associations was motivat
ed by the lack of asingle, comprehensive bibliographic source in arapidly growing
research area. The potential benefits of _VA associations on foodJ and tree crops
offers an exciting challenge to agricultural researchers. Yet, precisely because it is 
a growing field, keeping abreast of new developments isincreasingly 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 ofarticles 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 isdivided 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 willgreatly 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 available in
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 requests 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 

a US-affiliated bank) made out to CIAT. Payment in CIAT coupons, AGRINTER 
coupons, or UNESCO coupons isalso acceptable. Payment should be made inadvance. For any paper not listed in this bibliography, the contributor will be 
entitled to an equal number of pages of free photocopies. 
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0001 ABBOTT, L.K.; ROBSON, A.D. The role 'Acadimie d'Agriculture de France (1982) 68 (5) 390.397
of vesiculr-arbuscular mycorrhizal fungi in [Fr, 8 ref., I tab.] Office de la Recherche Scientifique et
ariculture and the selection of fungi for inocu- Terhnique Outre-Mer, Paris. France.
 
lotion. Aust. J. Agric. Res. 33, 389-408. 1982.
Vesicua Arusct. J. A 	 The physiological and ecological importance of someR hi a389-408.are 198 mycorrhizal interactions is discussedVinfected 	 on the basis of resultswith paricular soilohifungi whichae form obtained in New Caledonia and Senegal.
 
synbiotic associations. It is often assumed that * 0004 LYN7 ,. J.M. 
 Microbe plant interactions.
VA rycorrhizal fungi could be used to increase the the rhizospere. En: [uns;, R.G.; Slater, T.H.

efficiency of phosphate fertilizers in agriculture. eds. Expt. icrobial cology. lackwell Scien-

Our principal concern is the question: 'Can the tific Publications (Oxford) pp. 395-411. 1982.
 
symbiosis be exploited on a large scale?'. 0005 ENGEL, K. KIRKBY E
 
VA mycorrhizas increase rutriont uptake, and hence 	 . B S anP rne o

plant growth, by shortening the distance tha plant nutrition. Bern, Switzerland, International 
r,'t-icnts must diffuse through soil to th- t 
 Potash Institute, 1982. pp.293-408.

Mycorrhizal roots do not appear to have a lower * 0006 MILLER, O.K. 1982. Mycorrhizae, mycortin.!shold concentrution of nutrients for absorp- rhizal fungi and fungal bioass in subalpine

tion from solution than do non-mycorrhizal rrots, tundra at Eagle Summit Alaska. Holarctic Ecology,

Most soils contain VA mycorchizas. Hence, for 5:125-134 (1982).
 
pLut groth to respnd to inoculation with VA
 
rycorrhizal fungi, agricultural soils must have 0007 WELL, C.L. Micrbe plant inter
either a low incidence of indigenous VA mycorrhizal actions-
fungi 	 n cosrhizae. In: Biurns, R.G.; S[A'eclo,or alternatively, species which are less J.H. eds. Experimental microbial ecology

efetv hr nclatfungi Blackwpll 1982.i Publications Oxod
effective than the inoculant fungi in their ability pp.a31-4l6h 	 inteirbii Scientific Pbicton (Oxford) 
to stimulate nutrient uptake by plants. The dis- pp. 431-446. 1982.
 
tribution of species of VA mycorrhizal fungi 0008 RICHARDS, P.W. The enviroment

varies with climatic and edaphic environment, as In: Jordan, C.F. Ed. Tropical ecology.

well as with land use. However, the factors which Stroudsburg, Penn, Hutchinson Ross, pp.246-254

control their distribution are poorly understood. 1982.
 
Differences among VA mycorrh'zal fungi in their 
 *0009 SCHM2lCK, N.C. Potential to increasn 
ability to increase nutrient uptake appear to be due 
to differences in their ability to fonn mycrrhiizas production of edible bean on low phosphatic tro
rapidly and extensively. The importance of other pical soils. In: First Rep. on Trop. Agric.
differences a=ng the fungi, such as in the absorption Res. under P1-89-808 Section 406. pp. 19.
 
of nutrients from solution or in the distribution and 1982.
 
amount of esternal mycelium, has yet to be clearly *0010 STRULLU, D.-G. [Mycorrhlzas. I. Mycorrhizal

demonstrated. 
 - assoclation.] Les mycorhizes. 1.L'association mycorhizienne.
Inoculant VA mycorrhizal fungi must be capable Comptes Rendus des Siances de I'Acadimie d'Agriculturede 
of persisting in soils at a high irnculum potential, France (1982) 68 (5) 344-360 [Fr, 62 ref., 2 fig.] Lab. Pl. 
as well as being able to increase nutrient uptake. Biol., Univ. Angers, France. 

Topics discussed in this review include: partners in the Until now, little attention has been paid to charac- symbiosis (plants, fungi); organi7ation of mycorrhiialteristics which enable the fungi to persist after complexes (ecto- and endomycorrhizas); and relatfinsinoculation. between the partners (infrastructure of the interface aitl
We are critical of many of the methods employed in functioning of mycorrhizal symbiosis).
experiments aimed at selacting 'efficient' VA
mycorrhizal fungi. For iractical purposes, selection '0011 TACON, F. LE [Mycorrhizas. II. Prospects offered 
can only achieved by mean of erparisons perforsed by the use of mycorrhlzas in forestry.]Perspectives 	 Les mycorhizes. If.offertes par i'utilisation des mycorhizes enin untreated field soils, with phosphorus supply sylviculture. Comptes Rendus des Siances de I'Acaddmie 
limiting plant growth. d'Agriculture de France (1982) 68 (5) 361-379 [Fr, 28 ref., I
Because the form of inoculum can affect the relative fig., 2 tab.] INRA, CNRF, Champenoux, Seichamps, France.
abilities of VA mycorrhizal fungi to infect and loics discussed in this review include the role of 
improve plant growth, appropriate i-ocula are mycorhizas in the behaviour of forest trees, ecology ofneeded for each agricultural situation. The survival symbiotic forest fungi, mycorrhization in forest nurseries
of many species of fungi in various types of (inoculation techniques), behaviour of seedlings inoculated in
inocula requires further study so that procedures the nursery after planting, and selection of symbiotic fungi.
can be developed for introducing particular fungi *0012 UK, ROTH STED. Experimental Station 
into agricultural soils. 
 Report for 1981, Part. I Harpenden (1982)

This review emphasizes many gaps in our knowledge. For Vesicu]ar-aruscular mycorrhdza pp. 209-212.
 
example, we need more information on how and to
 
what extent species or' strains of VA mycorrhizal *0013 YOST, R.S., FOX, R.L.; MURDOCH, C.L.
 
fungi differ in their ability to increase plant growth HABTE,/M. Alleviating phosphorus stress in crops:

We know even less about their beneficial effects Quantifying the mycorhizal effects. In: First
 
in years followirg that of field inoculation. The report on Trop. Agric. Res. under P1-89-808,
 
ecology of indignous VA mycorrhiral fingi in field Section 406, pp. 52-54 1982.
 
soils has also been largely neglected. These and '0014 BERINGER, J.E. 
 Mycorrhilu. and nitrogen-flxlng
other deficiencies preclude any inrediate .ymbloses. Reference Book, Ministry of Agriculture,Fisheries
recumnendations for large-scale 'ioculation with and Food, UK (1981) No.341, 62-69 [En, 18 ref.]
selected VA mycorrhizal fungi. Rothamsted Exp. Sta., Harpenden, Hers AL5 23Q, UK. 

The significance of rhizobium-legume and other N-fixing0002 FRANcE, ACADEMIE O'AGRICULTURE DE FRANCE associations and of mycorrhizas in UK agriculture is
[Mycorrhlzaj Les mycorhizes. Comptes Rendus des Siances discussed.
de I'Acadi-.de d'Agriculture de France (1982)[Fr, 127 ref. Special Issue d 68 (5) 341-30. *0015 DAVIEs, F. T., JR. How to make the most of
mycorrhlzal fungi. American Narseryman (1981) 153 (11) 

' 	 0003 HUGUENIN, B. [Mycorrhizas. IV. Mycorrhizas 9,38.40,42,44 [En, 5 ref., 4 fig.] Texas A & M Univ., Collegeand the tropical worid.] Les mycorhizes. IV. Les mycorhizes Station, USA.
el le monde tropical. Comptes Rendus des S&ances de Use of selected mycorrhizal fungi can improve plant 

I 
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growth in the nursery production area and increase survival arbuscular myco;rhizas -with plant roots, specificity with 
ra zs after planting, with lower energy requirements and regard to effectivity and the effectiveness of inoculation of
production costs. Mycorrhizal types, inoculum and Gloomu spp. in sterilized and unsterilized soils, and under
technological problems are discussed, 	 tropical agriculture are discussed. 
0016 EZEA, F.N.; CARVALHO, [-.C.L. DE 1981. '0023 WDSSE, B.; tAYMM, D.S. Mycorrhiza.

'icorrizas, ura simbiose indispens, el para o In: Satchell, J.E. ed. Production ecology

crescinranto da nndioca. (Mycorarhizae. an assen- of an english oak wood. Springerverlag, Berlin.
 
tial synbiosis for cassava development). Cruk 1981.
 
das Almas-BA, Brasil, Empresa Basileira de Pes- 0024 MOSSE, B. Vosiculr-arlxsculr nycor
qiva Arr-pccu'ria. Centro Nacional de Pesquisa riza resEarc for tropical alricultu e.ar Hawaii

de Nandioca e Fruticultura. Pesquisa em andamento Inst. Trop. Agric. and Resources. Univ.
unican 
n o .5 . 2 p . P o r t. T R s. B l. 1 9 14 . 8 2 p .i 9 8 1 . 
Tle ability of cassava to grow and produce on of Haaii, Res. Bull. 19'. 82p. 1981. 
low-fertility soils is briefly described. This This report discusses some technical aspects o! 
characteristic has been-attributed by investi- work with mycorrhiza, including methods of 
gators. in physiology and nutrition to the establishing pot cultures of different endophytcefficient mycorrhizae in cassava which allow P species, methods of inoculation and types ofand othfe nutrients to be extracted frc very inoculum, and methods of evaluating soil itfectivitypoor oils. Curentt research seeks to detre and degree of mycorrhizal infection. Practicaloorsonits. that feearmcrh i fodetrin suggestions for the advanzement of mycorrhizalsoil conditions that favor mycorrhiza formation research in tropical soils are also discussed. Roots of 
and fungi species of greasLer affinity to form most plants form vesicular-arbuscular (VA) 
.mycoryrhza in cassava. mycorrhizal associations with a group of 
0017 FURIAN, V.; FORTIN, J. A. First International phycomycetous soil fungi belonging to the 
directory of mycorrhizae researchers. Quebec, Canada, Endogonaceae. Th': fungi cannot be cultured on
Universit6 Laval. (1981) viii + 104 pp. [En, Price S6] Fac. synthetic media. Spores of these fungi in the soil can 
For., Univ. Laval, Stc-Foy, Quebec GIK 7P4, Canada. be multiplied in association with a host plant.

Researchers are listed by country, major and minor Infection is confined to the primary cortex and is 
research interests and by name. both inter and intracellular; the intracellular 
0018 HALL, I.R.; ABBOT, L.K. Photographic haustorial structures (arbuscules) are short-lived. VA 
slide collection ilustrating feature of the mycorrhiza may have particular significance for 
endogonaceae. 3rd Revision November 1981. tropical agriculture because P, even more than N, is 

often the nutrient most limiting growth in tropical
S0019 IAYMAN, D. S. :Myeorrhiza and itssignificance In soils.
horticulture. Plantsman (1981) 2 (4) 214-224 [En, 4 ref., 3 
fig.] Rothamsted Exp. Sta., Harpenden, Herts., UK. 0025 PIRZyNskT, K. A. Interactions between fungi

The main types of mycorrhiza are described with and plants through the ages. Canadian Journal of Botany
especial reference to vesir'lar-arbuscular mycorrhiza and (1981) 59 (10) 1824-1827 [En, fr, II ref.] Paleobiology
their effect on the phosphate nutrition of the host and other Division, National Museums of Canada, Ottawa Ont., Canada 
host functions. The use of mycorrhizal inoculum to improve KIA 0MB. 
plant growth is described and several examples given where it Most modern vascular plants form either endo- or ecto
has been successful in the field and glasshouse. Practical mycorrhizal symbioses with fungi. Each condition has 
methods for handling and isolating mycorrhizal fungi are probably arisen in different groups of plants, at different 
briefly described, 	 times during their evolution, and with different consequences: 

the origin of vascular plants, the evolution of arborescent and
0020 Soils an,an p nutrition specificity. 	 herbaceous and differences in composition ofot . ost In habits, the 
C
(198l)ava69program,[En] annual report 190 Cali, Colombia;CIAT 	 forests are speculatively linked with mycotrophism. 

In pot experiments to investigate host specificity, maize, 0026 SPRDJT, J.C. Nitrogen fixation In: 
bean [Phaseolus vulgaris], Vigna unguiculata, rice, 	 Paleg, L.G. Aspinall, D. Eds. The phys-i' logy
Andropogon gayanus, Stylosanthes guianensisand cassava cv. and biochemistry of drought resistance in plants

CM 91-3 plants were grown without or with inoculation with New York, Academic Press, 1981 . pp. 131-143.
 
cassava roots infected with mycorrhiza and with P added at
 
0, 100 or 200 kg/ha. DM production in rice was not affected 0027 TRAPPE, J.M. Mycorrhlzae and productivity of
 
by inoculation, but was greater with no P and markedly arid and semiarid rangelands. In Advances in Food.
 
greater with 100 kg P/ha with than without inoculation in all Producing Systems for Arid and Semiarid Lands, Part A
 
other spp. Inoculation had no effect on DM production of A. [Manassah, J.T; Briskey, EJ. (Editors)] London, UK;
 
gayanus or maize when 500 kg P/ha was added. Cassava was Academic Press (1981) 581-599 [En, 85 ref.] Dep. of Dot. and
 
the sp. most dependant, taken over all P rates, on Pl. Path., Oregon State Univ., Corvallis, OR 97331, USA.
 
mycorrhiza, followed by S. guianensis, but their dependance The role of mycorrhizae in rangeland ecosystems is
 
was revcrse:d without" added P; with 100 kg P/ha si reviewed. A list of plants in which mycorrhizal associations

guianensis, A. gayanus and V. unguiculata were more 	 have been found is presented and inc!tdes 32 grasses and 29

dependant on mycorrhiza than was cassava. Cassava when legumes.

infected with mycorrhiza was more tolerant of low soil P 0028 AZCON-- DE AGUIIAR, C. 3ARFA, J.M.
 
than were all the other sp. 1980. Micorrizas. Investigaci6ri y Ciencia.
 

* 0021 JALALI, B.L.; THAREJA, M. L. Progress report Vol.47 8-16. 
nn the ICAR project on studies on the plant growth 
responses to vesicular-arbuscular mycorrhlra 1979-80. Hissar, 0029 BOWEN, G.D. Mycorrhizal roles in tropical
India; Haryana Agricultural University. (19817) 42 pp. [En, plants and ecoiystems. In: Tropical Mycorrhiza
22 tab.] 	 Research (Ed. by P. Mikola) Oiford Univ. Press

Results of studies on the effects of Glomus sp. on Oxford, England. pp.165-190 (1980).
chickpea [Cicer arietinum], wheat and pearl millet
[Pnnisetum typhoides] grown in the infertile soils of * 0030 BROWN, S.; STERNE, R. Mycornilzal fungi -
Haryana, India arc presented. 	 beneficial Infection. Arkansas Farm Research (1080) 29 (6) 7 
0022 LOrES, E. S.; SIQUEtRA," 3. 0. Vesicular. 'K 2 fig.] Univ. Arkansas Agric. Exp. Sta., Fayetteville, 
arbuscular mycorrhizas - their po'ential In phosphate A brief account of the role of vesicular-arbuscular 
nutrition In tropical regions. In The soil/root system in mycorrhlzae in cotton production.
relation to Brazilianagriculture[edited by Russell, r.S.; lguc
K.; Mehta, YR.J Londrina, Brazil; Fundagho Instituto 	 0031 SAPR, 0. R. Veslcular-arbusettlar mycorrhlzae
Agronbmico do Parani (1981) 225-242 [En, pt, 65 rcf.] sad crop productivity. 231-252 [En, approx. 100 ref,] Io:
Instituto Agronrmico de Campinas, SP, Brazil. Int . - CAOLL.oN, P. S.(EDIloR) 1The blology of crop

Factors Influencing the association of vesicular- productivity. London, UK; Academic ness, Inc (Lndon) 
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Ltd. (1980) 471 pp. ISBN 0-12-159850-0 [En, Price £33.00] 0035 JEHNE, W. Endomycorrhlzas and th.
Contributions on nitrogen fixation, nitrogen metabolism, productivity of tropical. pastures: the potential for

drought tolerance and mycorrhizae are noted in the four improvemznt and Its practical realization. Tropical
following records. Grasslands(1980) 14 (3) 202-209 [En, 158 ref.] Div. of Trop. 

Crops and Pastures, St. Lucia, QId., Australia 4067.0032 IIAYMAN, D. 
S. ycorrhiza and crop The potential of managing mycorrhizal symbiosis isproduction. Nature, UK (1980) 287 (5782) 847-848 [En, 5 examined as part of an alternative strategy in the P nutritionref.] 	Rothamsted Experimental Station, Harpenden, UK. of pastures, energy and biomass crops in minimal input
An account and discussion of the nature of vesicular- agriculture. The ability of endomycorrhizas to stimulate th:

arbuscular mycorrhizal fungi, their relationship and value to nutrient uptake and growth of plants is reviewed. Increased
plants, and research on harnessing their advantages. Study tolerance of cndomycorrhizal piants to environmental stress,
should be focused on field situations where mycornhizal disease and extreme soil conditions, their role in soil
benefits seem most probable, for example on wide expanses of development and their rclevanc to the productivity and
tropical fen'olateritic soils which are deficient in and/or fix stability of tropical pastures is discussed. The feasibility and
phosphate, and soils fumigated to remove plant pathogens limitations of inoculating endomycorrhizas into soil is
(e.g. 	 Californian peach and citrus nurseries). examined in relation to endomycorrhizas which naturally 

* 0033 IYER, J. G.; COREY, R. B.;WILDE, S. A. occur in most soils. Field studies have confirmed sustained 
Mycorrhizae: facts and fallacies. Journal of Arboriculture responses in pasture growth due to endomycorrhizal 
(1980) 6 (8) 213-220 [En, 32 ref., 10 fig.] Univ. Wisconsin, inoculation, but inoculation alone may not be effective unless 
Madison, USA. soil conditions are also conducive to effective symbiosis. 

The ephemeral nature of mycorrhivl short roots 0036 HONGOS asociados en micorriza benefi 
influenced in their development by radiation, soil drainage cian el sistema radicular. Agricultura de las 
and eradicants is described. The need to investigate Americas 29(6):28-29. 1980. 
environmental conditions (including nutrient supply and 
absence of toxins from the soil) before inoculating soil, seed, 0037 MAPX, D.I. Pole of mycorrhi7.,i in for-" 
or stock with myrorrhizal fungi is noted, with special tation of surface mines. Proc. leees for Rcl,ima
reference to Pinus spp. tion, sponsored by Interstate Mining Compact
 
0034 JANOS, D.P. yccrrhizae influence tro- Commission, and USDA Forest Service, Lexington,
 
pical succession. Tropical Succession: 56-95. 1980. Kentucky October 27-28, 1980. pp. 109-116.
 
Most vascular plants depend to saze extent on A brief introduction to ecto and endomyconhizae
vesicular-arbuscular (V-A) mycorrhizae for mine- and their importance to plants ispresented. 
al uptake, although a few species do not. Some Recent findings confirm the significance of ecto
mycotrophic plants cannot grow without mycorrbizao; mycorrhizae, particularly those forned by Pisoli
others grow better without mycorrhizae in fertile thus tinotorius in nurseries, to survival T-F-"
 
soil, but benefit froa mycorrhizae in poor soils. t pine seedlings on stripained lands.

7hus, the mycorrhizal fungus content and the Canmercial inoculum of this fungus may be availfertility of soil influence the ce of able in 1981. Recent research shows that edomycorferiltyofoi iflunc te ourene o rsialfungi affect grwt of grasses and certain
 
plant species. Because V-A mycorThizal fungi trees on coal spoils.
rial fugi a 

depend on mycotrophic plants for carbon, and
 
because they produce few spores which may survive 003U MEXAt, J. G. Aspects of mycorrhizal Inoculation
 
only a short tine in the lowland humid tropics, in relation to reforestation. New Zealand Journal of Forestry

plant coiminity composition in turn affects Science (1980) 10 (1) 208-217 [En, 33 ref., 3 fig., 2 tab.]
the mycorrhiza fungus content of soil. This Weyerhaeuser Company, Southern For. Res. Cent., lot 
influences the further course of plant succes- Springs, Arkansas, USA. 
sion by affecting which species of plants can Included in this discussion are the type of inoculation 
subsequently occur in the community. and response of the host to inoculation. The direct impact of 

a mycorrhizal inoculation programme depends on tlitPoor soils may favor altereate stable cmanities symbionts selected and site characteristics. Inoculation
If ,mycorrhizalfungi are present, obligately 
 generally improves survival and growth following plantingmycotrophic species are the bext competitores and out. This advantage may be a function of the larger seedling

should dominate cam.uties. They support an size resulting from inoculation rather than from transplanting

abundance of mycorrbizal fungi, ensuring the fungal inoculum to the forested site. Current problems and
 
continued superiority of obligate mycotrophs. the future direction of any inoculation programme are
 
If -yco:'rhizal fungi are absent, non-mycorrhizal outlined.
 
species will comprise the community. Even if 0039 MIKOLA, P., ed. Tropical mycorrhiza re
mycorTizal fungi are subsequently introduced, search. Oxford, England. Oxford Univ. Press.
 
these plants will not support them, favoring 1980. 270p.
 
persistence of the non-mycorrhizal species. On
 
fertile soils, facultative mycotrophs are most 0040 MOSSE, B.; HAYMAN, D.S. Mycorrhiza in
 
conion. They will support infection if mycor- agricultural plants. In: Tropical Mycorrhiza

rhizal fungi are available whan the soils age and Resea'ch (Ed. by P. ikola) Oxford Univ. Press
 
fertility declines, paving the way for their Oxford, England. pp.213-230 (1980).

replacement b obligate mycotrophs. If mycor- 0041 - MYSTERIOUS Mycorrhiza. Centerpoint.

rhizal fungi a'7.e unavailable, facultatively (AVRDC) 1980. 5,6. Fall 1980
 
mycotrophic species will be replaced by non
mycorrhizal plants. Non-micorrhizal plants *0042 NUHAMARA, T.S. Mycorrhiza: problems
 
may also derive competitive advantage where and prospects in Indonesia. BIOTROP Newsletter
 

errycorrhizal fungi are present, from not needing (Indonesia) no.34-35, p. - . 1980.
4 5
 

tc await ifection to start growing. Thus, Mycorrhizae are a symbiotic association between
 
pioneer species are often non-mycorrhizal. Seral the roots of higher plants (high symbiont) and a
 

specific root-inhabiting fungus (low symbiont). In
species tend to be facultative mycotrmphs, and Indonesia mycorrhizac have always been associated 
most lowland trp-'. forest trees tend to be with forestry, and are usually related to Pinus 
obligately mycotrophic. Ectomycorrhizal merkusii. Based on their structure and mode of 
individuals are likely to occur in abundance in infection, mycorrhizae be classified into ecto,can 
nutrient-starved or disturbed habitats, although ectendo and endo-mycorrhizae. Most of the 
ectoaycorrhizal. species are rare in the lowland agricultural crops are associated with 
tropics. Ectomycorrhizal associates may influ- endo-mycorrhizae, while nst of the forest trees arc 
ence tropical succession by lowering populations linked with ecto-mycorrhizae. A brief description is 
of V-A mycorrhizal fungi. 	 given of the problems and prospects of mycorrhizal 
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similar but less marked. G. marganta in sterilized soil
infected lettuce considerably less than other crops. 
0043 OcAsPO, 3. A. [VA nycorrhizae. I. Generalaspects.] Micorrizas VA. I. CarGcte-sticas generales. Anles
asects.] VA.i 80Edafoza 1 	 ne39 (1/2) 51-35generatesde Edafologia y Agrcbiohogig (1980) 39 (1/2) 351-365 [Es, en,
Review, 86 ref.] Departamento de Microbiologia, Estaci6n 
Experimental dl Zaidin, Granada, Spain.The morphology of mycorrhizal hyphae, arbu'.cules and
vesicles, the life cycle of the host/endophyte association, the 
taxonomy of the fungus and the occurrence of mycorrhizae
within the plant kingdom are reviewed. 

•' 0044 RAS, D. J. 1. Role of vesleular-arbuscularcrop ro.Duo. Robo0 orrhz D. 	 eseuarh (1980) 6(1ycorrhi. in crop production. Tobacco Rcsarch (1980) 6
(I) 10-12 [En] Dep. of Agric. Microbiol., Univ. of Agric. Sci.,
GKVK Campus, Blangalore 560 065, Karnataka, India. 
00,15 RHODES L.H. The use of mycorrhizae
in crop production systems. Outlook on Agricul-
ture (UK) 10(6):275-281. 1980.

The role and function of mycorrhiza in plant
production is reviewed. Attention is paid to 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 to VA mycorrhizac are discussed. The 

selection and production of mycorrhizal inocula are
briefly reported. 

0046 StIAtISUDDIrI, M.N. Prospects of mycorrhizal
inoculation of tin-tailings of Malaysia. In: Tro-
pical Itycorrhiza Research (Ed. by P. Mikola) Ox-
ford Univ. Press Oxford, England. pp.2 4 2-244 (1980) 
0047 ST JOtN, T. V. Root size, root hairs and 
mycorrhizal Infection: a re-examination of Bayls's hypothesis
with tropical trees. New Phytologist (1980) 84 (3) 483487 
[En, 6 ref., I tab.] Instituto Nacional de Pesquisas da
Amaz6nia, Manaus, Brazil. . 

A series of 89 Brazilian forest spp., for which root
characteristics aid vesicular arbuscular mycorrhizal condition 
were known, was used to test an aspect of the inagnolioid 
root hypothesis. A non-parametric statistical test showed a
significant association between magnolioid roots and h-avymycorrhizal infection, while spp. with graminioif-like
intermediate roots tended to be uninfected. 

* 0048 TzEAN, S.-S.; HUANo, Y.-S. [EndomyconhlzaI
fungi - the beneficial partner of plants.] N7U
Phytopathologist & Entomolo_ ise (1980) No.7, 27-30 [Ch. 6
ref.] Inst. of Bet., Academia Sinica, Taipei, Taiwan. 

The endomycorrhizal fungi and their relationship with
plants is briefly discussed with illustrations of the mycorrhiza 

.m maize and their effect on rowth. 
* 	0049 ABtOT, L. K.; ROBSON, A. D.; PARKER, C. A. 

Double symbiosis In legumes - the role of mycorrhizas. 176-
181 lEn, 18 ref.]
In: - BROUGHTON, WV.J.; JOiN, C. K.; RAJARAO, J. C.;
Lim, B. (EDITORS) Soil microbiology and plant nutrition. 
Kuala Lumpur, Malaya; University of Malaya Press. (1979)6 40pp. [En] 

* 	0050 COOPER, K. M. Mycorrhizas: their Influence 
past, present and future. Royal Nev Zealand Institute of 
Horticulture Annual Journal (1979) No. 7, 113-126 [En, 31
ref., 3 fig., 2 pl.] DSIR, Auckland, New Zealand. 

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

are 

* 0051 Ftup, Z. [Mutual relationships between soil 
micro-organisms and plants . a review. j
Wechselbeziehungen zwischen Mikroorganismcjt und 
Pflanzen-eine tibersicht. Zeitschrift Fr Pflanzenernahrung
und Bodenkunde (1979) 142 (4) 547-554 [De, en, Review, 33
ref.] Institut fur landwirtschaftliche Mikrobiologie der Justus-
Liebig-Universitit Giessen, 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 Society 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 
Ca1Iuna vulgans nycorrhiza. 

*0053 MAItONEY, M. P.; NEMEC, S. Researching the 
super soils to improve plant nutrition. Citrus & Vegetable
Magazine (1979) 43 (4) 8, 21 [En] USDA, Orlanrlo, Florida,
USA. 

A brief outline of the role of mycorrhizae in plantnutrition, including improved root systems and enhancedwater and P uptake. Citrus seedlings inoculated with Glornus
 
etunicatus in a greenhouse and transplanted to ihe field grew

1.9-fold taller than non-inoculated plants 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.arbuseular
 
mycorrhlza In tropical agriculture.] Nitzung der vesikuliir
arbuskularen Mykorrliiza im tropischen Pflaizeibau.
 
Angewandte Botanik (1979) 53 (1/2) 99.109 [Dc, en, 24 ref..
8 fig., I tab.] Inst. ftr Tropischen und Sihtropische,
 
Pflanzenbau, Univ. Gbttingen, German Federal Republic.


The ability of the mycorrhiza to make phosphorus from 
insoluble phosphates available to plants offers a possible wayto overcome the problem of phosphorus nutrition in acid soilsin the humid tropics. The factors influencing efficacy of the 
mycorrhiza, soil temp. and pit, water regime, light intentsity.
host specificity, and neasuies for practical ec,,nonic
application of these symbiotic fungi are discussed. 
0055 MOORE, P. D. Mycorrhlzal associations. Nature, 
UK (1979) 282 (5741) 780 [En] Department of Plant 
Sciences, King's College, London, UK. 

Grimes' hypothesis that mycorrhizal associations,
particularly of an ectotrophic type, are to be expected
amongst plant species adapted to nutrient tresses is,d iscu s d m 
0056 1ORANDI, D. ; GIANIUAZZI, S.;
GIANINAZZI-PEARSON, V. Interet de l1'endrmiycorhi
zation dars la rprise et la croissance du
 

rasmboisier issu de multiplication vegetative

in vitro. Interest of using endorycor'rhizae for

the establishment and growth of ixertically propagated rasberry plants after transplanting.

Ann. Amelior. Plantes 1979. 29(6) 623-630. 

Vegetative propagation in axenie culture is mor,

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 endamycordrzas play a. vital
 
role in plant nutrition and survival, their
 
infuence on the establishent and growth of axe
nically porpagated raspberry plants after tr ns
planting was studied. In all. experrinents, and

independent of the culture conditions (growth 
room, galsshouse). growth of ritspberry plants
 
was better when they were inocsfated with a
 
rncorrhizal fungusat the.snimnt of transplant
fromt the culture tubes into ,;oil; mycor'Tizal
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" trano
planted into an acid soil was increased by 71p.
100 when inoculated with Glamus tenuis; for
the variety "lanmsi"c Utiat'63i a neutral
soil, shoot dry weight increases were 53 p. 1. 9 
and 130 p. 100 after inoculationwith G. mosseae 
and G. fa!.ciculatus respectively. Inc"e3as 
NKf-itisiston improved this mcoriizal 
effect and growth stimulations, ascompred to 

nornycorrhizal controls, were + 209 p. 100 for a
first crop and + 174 p. 10 0 for a second crop
(regrowth after cutting first crop) of the 
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variety "Naym,rosi" infected by G. fascieulatus. 
Tlhse results clearly deomstrate Thepotential 
interest of using cndo ycorrhisae to imTcrove 
the ostablisment and 7rcwth of a-enically pro-
pagated raspberries after transplanting. 
0057 Mycorrhizae in horticultural crops (1972-1978).
Commonwealth Agricultural Bureaux Annotated
Bibliography, Plant Series (1979) No. C 16/79, 18pp. [En]

The bibliography contains 109 abstracts selected from
Horticultural Abstracts vols. 43-49(5).
0058 RiEAD, J.F. Soil myeorrhiza in re-

lation to soil fertility and productivity.

ICRAF, 1979. Nairobi. pp. 175-204. Soil 

Research in Agroforestrv . 1979. 
All tropical trees that have so far been studied 
grrw in association with mycorrhizal fungi and
all important tropical food crops are myeorhizal

Further studies are needed in savanna types of 

vegetation. The vesicular-arbuscular mycorrhizal

association formed by species of Endogonaceae is 

universal. 

Apart from the important genus Pinus and some 

species in the families H taeel-{Tme Eucalyptus
spp.). Caesalpiniaceae and Dipterocarpaceae, re-

cords of ectotropical mycorrhizal associations 

are infrequent for tropical plants. The mycor'-
rhizal association is essential for the growth
of some genera under field conditions, e.g. Ci 

and Pinus, but information is lacking for'otheT-'i--prtant genera. There is a need tooststudy
natural mycorrizal association s and, thsughd 
experhment, match the fungi ail higher plants 
most suited to each other under particular ecolo-

gical environments. Agroforestry research should 
consider the tripartite relationship soil/plant/


iunus 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 
and fungicides on the mycorrhizal relationship. 
Facilities and staff training in these areas 
should be strengthened so that more emphasis 
can be given to this work in tropical environments. 
0059 RUEILE, J.L.; MARX, D. H. Fiber, food, fuel,
and fungal synbionts. 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 spp.) 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 biochemdstry. 
(Control de suelos agroforestalcs biologla del 

suelo y bioqulmica). In flongi, 11.0. ; llusley, P.A. 

eds. Soils research in agroforesty, Nairobi, Kenya, 

1979. Proceedings. Nairobi, International 

Council for Research in Agroforestrv. Serie 

ICRAF-OOLE5 1979, pp.381-11. [En]

The necessity of Studying only certain aspects of 

soil biology biochemistry,;'nd of restricting the 
choice of techniques ror their study arc 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. 

liethods for the study of nitrogen fixation 

associated with legume and grass roots, other 

nitrogen-fixing systems, endomycorrhizae, ectamy-

corrhizae, phosphate solubilizinm,bacteria, root 

distribution, root exudation, denitrifiration 

nitrification, soil respiration, desccmposition,

microbial biemass, and the soil fauna are des-

cribed briefly and discussed. The importance 

of designing long field experiments with the 
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study of soil biological properties in mi-nd, is
emphasized, and szafe possible experiments and 
sampling prograrnmes suggested. 1 <amples are 
drawn from /nazonia. Pathogenic organisms are 
not included. 

Se discuto ta neesidad de etudiar oio cye'tos
aspetos do la biologi y bioqumica del cuelo 
y de restringir la relccci6n do tenicas pare su 
estudio. So soleccionan aspeetos de la biologla 
y bioqufmica do suolos con base on su importancia 
pare la producci6n vegetal en los tr6picos y la 
disponibilidad do imntodos apropiados rnua su esit-dio Se describen brcv3a:Pnte y se an izan los 
m6todos para el estudio de la fijac .re N aso
ciada con las ralces do leguninosas y gramneas, 
otros sistunas de fijaei6n de N. endessior'izas, 
ectanicorrizas, bacterias quo solubilizan fos
fato, distribucirm do las racees, exudaci6n 
radical desnitrificaci6n, nitrificaci6n, respi
reci6n del suelo, dcscomposici6n; biomasa micro
biana y fauna del suelo. Sc enfatiza la inror
tancia de disefiar experimentos do campo prolon
gados considenuido el estudio do las propiedades 
biol6gicas del suelo, y so sugieren algunos expt.
posibles y prograsus do muestreo. Los ejenplos
provienen de la Anzcnfa. No se incluyen los
 
organisos patog~nicos.
 

0061 Soil microbiology department. VA mycorrhlza 
233.29 [En]"-'In:UK, ROTIIAMSTED EXPERIMIEN-TAL STATION 
Report for 1978. Part 1. Harpenden, Herts, UK.358pp. [En, (1979)ref. at ends of sections, Price £5.00 (Parts I and2)] Rothamsted Exp. Sta., larpenden, Hefts AL5 23Q, UK. 

Work is reported on the development of VA mycorrhiza
in plants fed with nutrient sol. in sand and nutrient film 
culture, factors affecting the spread of endophytes, the effect 
of pesticides on VAM, mycorrhizal development in host and 
non-host plants grown together or in succession, and field
inoculation trials. Spp. studied included maize, while clover,
Ttfolium dubium, red fescue, perennial ryegrass and lucerne. 

*0062 VENKATARAMANAN, M. N.;SAlYANARAYANA, (.
Mycorrhiza - a general consideration. Two anl a Btud 

(1979) 26 (2)64-66 [En, 17 ref.. I fig.] Tea Res. Ass., 
Tocklai, Jorhat, India. 

This brief 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 nutrition of tropical forage 
legumes is based on the factors involved in, (a)
the absorption of P (size, distribution, fineness 
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 useI 
where available, and discussion follows on possible
 
reasons for differences between and within species.

Symbiosis of legume- Rhizobium*and legume- mycor
rhiza are discussed in relation to soil-plant P
 
relationships.
 
0064 BROADENED Knowledge; mycorrhizae

help crops tape phosphorus from infertile soils
 
CST Newsletter 2(4):20-21 1978.
 
0065 COMMONWEALT1t BUREAU OF SOILS Nlycnrrhimas
and plant nutrition, 1928-1963. (A reprinting of material 
originally published inAnnotated Bibliographies Nos. 75 and
653). Annotated Bibliography, Commonwealth Bureau of
Soils (1978) S653R, 30 pp. [En, 172 ref., Price £5.00 UK 
(E6.00 Overseas)]. 



0066 COMMONWEAITI BUREAU OF SOILS Mycorrhizae:
soil and plant relationships. Annotated Bibliography,
Commonwealth Bureau of Soils (1978) No.SA2003, 43pp.
[En, 99 ref., Price £4.00 UK, E4.80 overseas] Rothainsted 
Exp. Sta.. Harpenden, Hefts AL5 2JQ, UK. 

This contains copies 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 COMMONwEALTIt BUREAU OF SOILS Mycorrhizae:
effects on plant nutrition and grow th. Annotated 
3ihliography, Comnonwealth hureau of Soils (1978)
Nu.SA20)2, 24pp. fen, 58 ref., Price £3.50 UK, £4.20 
overseas] Rolhamstcd Exp. Sta., Harpenden, IlertsAL5 2JQ,
UK. 

This contains copies of relevant abstracts from Soils and 

Fertilizersand covers 1973-7. 

0068 GRASSLANDS DivIS.ON, DSIR Research Report 
1978. Wellington, New Zealand, DSIR. (1978) 80pp. 'Er, 
many ref.] DSIR, Palmerston North, New Zealand. 

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

.Zealand. OfLincolnthe sectionsRegionalreportedStation.the54-60followin)[En] 8 are noted.. 
Waisln Rteion in Soutan d i st iCollege

Work at this station in South Island is split into 7 

sections. Lovland research on the Canterbury Plains includes
lucerne and grass/clover pasture evaluation for irrigated and 

no-irrigated dryland sites, seed production of grasses and 

legumes, N fixation in rycgrass/white clover with irrigation 

or on dryland sites and leaf protein extraction. Iligh 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 mincral 

nutrition and winter feeding of sheep, growth potential under
lli atiati n o red erirri n, ee p clo v. rass and Paw ra, 
irrigation, bee pollination of red clover cv. Grassland Pawera,endomycorrhizas and legume seed coating with Rhizobia. 
0069 DoMsiERGUFS, Y. R.; KRUPA, S. V. [EDITORS]
Developments In agricultural and managed-forest ecology. 4. 
Interactions between non-pathogenic soil microorganisms and 
plants. Amsterdam, Netherlands; Elsevier Scientific 
publishing Company. (1978) 475pp. ISBN 0-444-41638.2 [En,
ref. at ends of chapters, Price 195.00] CNRS/ORSTOM, 
Dakar,Department
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 
exudatin, energy flow in the plant/microorganism system,
he 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 HAY.Atl, D.S. Endoycorchizae In: 
Dtsn.e2rgues, Y.R.; Yrupa, S.V. eds. Interactions 
between non-pa]thogenic soil iCroorganisms and
plants. Elsevier, Comp. Oxforl, 1978. pp. 4 01.-4 4 2 

0071 HAYMAN, D. S. Mycorrhizae. B. 
Endomycorrhizae. Dev-elopnnts 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 soil 
productivity. 213-228 [En, 37 ref.] Dep. of Biol., Calgary 
Univ., Calgary, Alberta; Canadr T2N IN4. ., In: HOLDGATE, M. W.; WOODMAN, M. J. (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 ILA, UK. 

The effects of natural soil devastation ( Doding, fire) and 
man-made devastation (oil spillage, coal mining) on root-
microbe interactions (including mycorrhizal and Rhizobium 
interactions) are discussed. 
0073 MEDVE, R.J. hb .ar'rhiza: A caison 
form of tmxtualismn. ,Aerican Biology Teacher40:i41i4-418. 1978. 

0074 MUNNS, D.N.; MOSSE, B. Mineral nutrition 
of legume crops. Tn: Summerfield, R.J.; Bunting,
A.H., eds. International Legume Conference, Kew,
England, 1973. Advances in legume science, Pro

ceedings. Kew, England, Royal Botanical ,,araas,
1 1 5 1 2 51978. v.1. pp. - . 

Se revisan algunos aspeetos do la nutrieien mineral do ia:. leguiminosas, particularmont~e en rein
ci6n con la fijaci6n simbi6tica de N poer los n6
dulos de las ralces y la asociaci6n simbi6tica 

la micorriza vcsiculo-arbuscular. So conai
deran ion efectos residuales do la rizosfera en 

la absorci6n de nutrimentos, as! como los toque
rimientos particulares y la tolerancia de algunas
especies de leguminosas y de Rhizob.ium cultivado 
aisladamente o en asociaei6n con ias planta hos
pedante. So discuten los principios b~sicoo del 
funcionamiento de los nistemas micorrizales con 
referencia especial a los ciectos de la mejor ab
sorcion de P en la fijaci6n de N. 

*0075 POWEL, C.L. The importance of mycorrhizal fungi 
in New Zealand farming. In Proceedings of the 28th Lincoln 

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 theireffect on plant growth. It i
concluded that they are the main P absorbing system ft.,
legumes in soil and are also important for grasses. In 
glasshouse trials at Ruakura efficient fungi were successfully
inoculated into field soils resulting in large p .i 
increases in plant growth and P uptake. Ryegrss ..ricdlig 
were also successfully inoculated with Gigasporai-garitaor 
indigenous mycorrhizal fungi which increased recovery of 
residualidusandnicri lnis arehincr ed or ofertilizer P. Field trials are bein g,carried out on 
oversowing clover and ryegrass seed heavily coated withmycorrhizal inoculum. Future research suggestions are given. 

* 0076 SANDERS, F. E.; HAYMAN, D. S. The agricultural
Importance of vesicular-arbuscular mycorrhiza. In Advances 
in Agriculture. Proceedings or Section M Agriculture. 139th 
Annual Meeting of the BStiosh Association for the 
Advancement of Science, University of Aston, Birmingham,
UK, 1977 (Hayes, W.A., Editor). (1978) 123-139 [En, 49 ref.]

of Plant Sciences, University of Leeds, Leds, 
UK. 

The physiology of the VA mycorrhizal association and 
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.]

srfrees and shrubs.]Growth and cold hardiness of container-grown nurserycrops; mycorrhizal fungi for reforestation after surface

mining; effect of electromagnetic field treatment on seed 
germination; propagation of Aralypha 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) Pinat 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 N3 fixation, endotrophic
mycorrhiza, root pathogens and allelopathy and their effects 
upon pasture production are discussed. 

* 0079 BARROW, N. J.(Div. Lind Resor. Manatic. CSIRO. P,,n i. 
P.O.. Wembley, West. Ausi. 6014. Ausi) Phosphorus andwililiall-ap4ake hi 
Ine soedlla.AUST J BOT 25(6):0 forest 71-394. 1977[ird. 19781.-Scedlinns ohAative speciesand or Pinut radiata D. Don weregrownin patsin atotal sol b, a range o( kvch of addedphosphatefor vp to 20 wk. At interval%of 3 wk. roots were examined andthe tight%for roothairs and mycoerhizas 
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ofplant parts and their P contents weremeasured. Components of growth and 
response wcre calculated from 3-dimensional surfaces whichhadIevelof 
phosphate andtime asthe independent variables. Except for Banksilagrandis
Willd.,
the speciesrespondedto phosphate but the time at which the response
appeared wasaffected by seed reseres of P. Thus response appeared mtch
catier forthe small-seeded Eucal)plus dntersicolorF. Muell. andAcacia 
pufchrlla R. Be.than for the terpe-seeded E.cahlphyfla R. Or.and E. 
maeginta Donn. cxSm.The absenceof a response by anasila seemedtoarise 
because reserve of 11.of a large seed a os relative groth rate and a very lowconcentration of P in the leaves for ratesmaximum photosynthesis. The of
uptake of P per uni weight of roots weregenerally lowbutincreased at a time 
coincident with thedevelopment of mycerrhitas. Relative growth rates and the 
net assimilation rates werealso lowandreauhed maximum values at low 
concentrativns of P in the leaf. The outcome wasthat the level of applied
phosphate neededforgood early growth did notdiffer greatly from that ot 
Ttifoflum subterraneumL 

0080 COOKE, R. Endoycor'hizas. In: The 
biology of symbiotic fungi. Cooke, R. ed. John 
Holly S Sons. London pp.203-225. 197?.&The 
0081 Introducing the VA mycorrhiza - CSIRO,

Canberra. Australia -Rural Research (Ausir ilia)
no. 

94, p.25-28; Mat 1977 (En] fig, photos (some 

coloured). 3 ref. 


Soil Biology mycorrhizct Plant Nutrition 

phosphorus AUSTL 


In Australia investigations revealed that many

strains of VA-mycorriza fungi ("internal

mycorrhizas") can infect a wide range of different 

plants. Since some of tIhem excel in providing

nutrients to their host, it might become possible to 

grow high-yielding 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
toresearch on and the effectiv,-

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 HENGE, J.A.; LE11BRIGHT, ft.;JOHNSON, 

L.V. 1977. Utilization of mycorrhizal fungi in 

citrus myseries. Proc. Int. Soc. Citriculture 1: 

129-132. 


0084 MENGE,J. A.; LEMORIGiT, H.; JOHNSON,E.L V.[Utilization of mycorrhizal fungi in citrus nurseries.] 129-

132 [32 ref.,I fig.] California University, Riverside, CA 

92521. USA.


In: ' INTERNATIONAL SOCIETY OF CITRICULTURE
Proceedings of the Itternational Society of Citriculture.

1977.edinsolume nteatioxV I 088,aa ety fr F riaUSA
1977.(1977) 323 pp. [Fn]Volume I.PO Box 1088, Lake Alfred, Florida, USA. 


Stunting and nutrient deficiency symptoms in citrus have
been associated wi~h lack of nnycorrhizal fungi in fumigated

soils. The possibilities are examined of various methods of

production of mycorrhizal inoculum and inoculation of citrus on a commercial scale. 

.0085 MEYER, F. H1. [E. Geobotany. 4. Symbiosis:
mycorrhiza.] 4.Symbiosen: Mykorrhiza. Progress in Botany

(1977) 39, 283-293 [De, 3pp. of ref.] Institut frr 

Landschaftspflege und Naturschutz, Technische Universitat

Hannover, 3000 Hannover, German Federal Republic.


Endo- and ectomycorrhizal symbiosis is reviewed with

particular reference to symbiotic partners, structure, 

physiology and effect on host plants, including grasses, forage

legumes, potato, tobacco, and Phasecolus spp. 


0086 MOSSE, B. The ro;.e of mycorrisza in 

legume nutrition on margina soils. .
 
Pothamsted Experimental Station, Harpenden, 

Herfordshire. UK. -iscellaneous Publication 
College of Tropical Agriculture Hawaii (USA)


2 9
Legume-fhizobium workshop no. 145; p. 75-2 2. 

1977. 


Legurtinosae.Plant Nutrition ntycorrhiza,

Fertilizer & Manure Responses lgunnes


This paper reviews the research done on the 

effect of endophytic vesicular-arbuscular (VA) 


mycorrhiza on the uptake of phosphorus and other 
elements by the host pl.int,and its growth and 

nodulation. Up to now VA endophytes remain 
obligate syttsbionts
with livingplantroots. No ways

of culturing VA endoph:ytes to produce sufficient 
inoculum have yet been found. Maintaining the
increased number ofknown endophytcs requires
 

much 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 RIFAI, M. A. Introduction to tropical
mycorrhiza-formlng fungi. Biolndonesia (1977) No., 15-19 
[En, in, 9 rf., I tab.] Natn. Biol. Inst., Bogor, Indonesia.lack of information on tropical mycorrhizal
associations is emphasized and the fungal floraof S.E. Asia is 
briefly described in relation to altitudinal zones and host spp. 

* 0088 ROISTACHER, C.N. et 5l'.Utilization 
08 OSAHR .. e i tlztoof mycornfhizal fungi incitrus nurseries.
 
Of ntor S.Pr~. Interzn. nSoc. Citricultursi ciruursoi. Vol.1:129-132 
1977.
 

* 0089 WAITE AGRICULTURAL RESEARCH INSTITUTE
 
Department of Agricultural Biochemistry. 41-55 [En, 35 ref.]

Adelaide Univ., Glen Osmond, S.A., Australia 5064.
 
-In: ' WAITE AGRICULTURAL RESEARCHt INSTITUTE 
Biennial report of the Waite Agricultural Research Institute,
South Australia, 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 Biochemistryincludes 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 nitratt reductase inmaize, peptidases inmaize 
roots, aliphatic hydroxylation inSorghum bicolorand enzyme 
inhibitors
and toxins ingrasses.
 
0090 ISAIN, R. Progress rcport on mycor
rhiza r seuaclt at IITA. Internal Report, Inter
nat.9. Ist. Tmp. Agic; Ibadan, Nigeria 25pp.
 
1976.
 

0091 GIANINAZZM-PEARSON, V. [Endotrophic

mycorrhizas: present knowledge and possibilities of their
 
application in plant production.] Les mycorhizes endotrophes:

itat actuel-des connaissances et possibiliths d'application dans
la pratique culturale. Anna/es de Phytopathologic (1976) 8 (3)
249-256 [Fr, en, 38 ref., I pl.] Station de Physiopathologie
vigtale, Dijon INRA,France.
 ,


A review dealing with the roleof ricaccous and
Aroe eln ihterl feiaeu n
vesicular-arbuscular endotrophic mycorrhizas in the ntineral
nutrition and growthpractical use (e.g. with ofrhododendrons).plants, and the prospects for their 

0092 MYCORRHIZA and phosphoruas nutrition
 
In: Inter ational Institute of Tropical Agri
cu.lture. Ar tial Report. pp.80-81. 1976.
 
0093 
 BAYLIS, G.T.S. The magnolioid mycorrhiza

and mycotrophy in root systems derived from it.

In: Endorycorrhizas (Ed. by F.E. Sanders, B. Mosses 
and P.B. Tinker) Academic Press London. pp.373

389 (1975).
 
* 0094 BOULLARD, B. [Fundamental roles played by

mycorrhizae In the relationship between soils and segetation.]
Revue d't.cologie etde Biologic du Sol(1975) 12 (1)227-238 
(Fr] Biologie Vgetale, Universiti 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 Cabot Syaapoaiuan, Pcrnthar, 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 



cultivated crops, native grasses, herbs and shrubs as well as 
the majority of forest and shade tree species. They are formed 
by certain snecies of Endogonaceae and can increase growth
of the host plant although there is little change in eternal 
root morphology. Increased uptake of phosphorus and certain 
other nutrients and increased resistance to feeder rootdiseases may result from tl,eir presence. No evidence of
nitrogen fixation has been recordeds 

0096 HARLEY, J. L. Problems of mycotrophy. 1-24 
[En. 48 ref.] Del. of Forestry, Oxford Univ., Oxford, UK. -
In: Sanders, F.l.; losse, B.; Tinker, P.1.(Edn.) Endomycorrhtza$. 
Proceedings of a symposium held at the University of Leeds. 22-25 
July 1974. London, Academic Press. ip. I - 24. 1975. 

The need for further study of the problems of C 
nutrition of symbiotic systems is emphasized. The problem of 
the effects of each symbiont on the selective permeability of 
the membranes of the other and of the movement of nutrients 
within the symbiotic system is regarded as a central and 
essential problem. 

0097 JANOS, D.P. Effects of vesicular-arbus-

cular mycorrhizae on lowland tropical rainforest 

treC3. n: Endomycorrhizas (Ed. by F.E. Sanders, 
B. tesse, and P.B. Tinker) Academic Press London. 
pp.437-446 (1975). 


0098 I-APX, DI. lycorrhizae and establis-
meant of trees on strip-sined land. Ohio Journal 
of Science 1975. 75(6):288-297. 
Pilot studies showed that pines tailored with 
Pisolithus tinctonius prior to planting survived 
and gtew significantly better than trees with 

other fungal symbionts. The perfonrance of 

grasses and other herbaceous plants used in 

rnvegatation of strip-mined lands riy also be 

improved by use of specific endcycorrhizal 

fungi. 


0099 THEtGE,J.A. , J.W. ;; GERDEMrhiIzl 

IE2-f.3P.GII, H.W. Mycor'rhizal fungi and citrus,

Citms Industry 61:16-18. 1975. 


0100 NICIIOlSON, T. H. Evolution of vesicular-

arbuscular mycorrhizas. 25-34 [En, 33 ref.] Dep. of Biol. Sci., 

Dundee Univ., Dundee DDI 4HN. UK. 

In: Sanders, F.E.; Nlosse, B.; Tinker, P.B. (Edt.) Endomycorrhizas. 

Proceedings of a symposium held at the Universit" of Leeds, 22-25
 
July 1974. tondon, Academic Press. pp. 25 - 34. 1975. 

The role of VA mycorrhizas in P nutrition is discussed. 


*0101 POSENKO, M. A. [A micro-organism in theofyh a mycorrhlza-forsuing fungus.] Mikrobiologiy
hyphae oa criaf n fnu]Endogone 
(1975) 64 (6) 1121-1124 [Ru, en] Institut Brokhimii AN 
SSSR Im. A.N. Bakha. 

Electron microscopy revealed a micro-organism w'hd a
cell wall and with a cytoplasm consisting of fine thre',ds inthe endotrophic mycorrhiza of pea plants. The nicro-
organism occurred in the hyphac, arbuscles and intra-root 
vesicles. The membrane surrounding the micro-organi.n was 
in direct contact with the cytoplasm of the fungus. 

* 0102 ,AI3ELLI, A. [Problems of mycorrhizal 
symbiosis.] la problerrutica della simbio.i
micorizica. Giorale Botanico Italiano (1975) 
109(3)99-107. Inst. Bot. Garden, Univ. Rao ,
 
Italy. 

The principal morphological characters of 

ectotTophic and endotrophic mycorThizas in broad 
leaved trees, conifers and the gramineae are 

discussed. 


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

Afler an introductory paper on the problems of 
mycorophy, papers 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 
mycorrhizae on plant growth; the ecology of mycorrhizae; the 
biological ,,eractions of mycorrhizae 

* 0104 TINKER, P. B.- H. Effects of veslcular.arbuscular 
mycorrhizas on higher plants. Symposia of the Society for 
Experi'mental Biology (1975) No.29, 325-350 [En, Review, 71 
refs.] Department of Plant Sciences, University of Leeds, 
LS2 9JT, UK. 
0105 TINKER, 1P. B. H.: SANDERS, F. E. Rthiosphere
microorganisms and plant nutrition. Soil 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 
effects on plant nutrition are uncertain, and direct effects 
seem likely to be small. Mycorrhizal furgi can improve plant
nutrition greatly, usually by increasing phosphate supply, and 
the mechanisms are now fairly well understood. 

*0106 BAKSIII B.K. Hycorrhiza and its role in 

forestry. Dnbra Dun, India; Forest Research In
stitute and Colleges. 1974. 89p.
 
A brief introduction (section I) -is followed by

section II (1-66) on the Ectomycorrbizae 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. 

*0107 BOULLARD, II. [Nlycothalli, Nlycorrhizomes and 
myeorrhizae.] Annali di Aficrohioygia cx Enziniologia (1974) 
24, 105-123 [Fr, en, it, Review, 35 refs.] Facullt des Scicnces 
de I'Universit6 de Rouen, France.
 
0108 GERDEMANN, J. W. Mycorrhizne. The Plant
 
Root and its Environment. Proceedings held at Virginia
 
Polytechnicand State University, 1971. E. IV.Carson(Editor)
 
(1974) 205-217 [En] Department of Plant Pathology, Illinois 
University, Urbana, Illinois 61801, USA. 

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

0109 MEYER, F. Physiology of mycorrhiza. Annual 
Review of Plant Physiology (1974) 25, 567-586 [En] Institute 
for Landscape Management and Nature Conservation, 3 
Hannover G.rman Federal Republic. 

*0110 CRUSH, J. R. (Orzasl. Div., Dep. Set. and tnd. lles., 
iahrIstehurh, N. Z.I Slnttecanec o endom'corrh a7in tssock 
grasslandtn Otaor New gZealand. N Z J5DOT i-4: 6,45-6CO6.Illus. 19731rcd. ti Eng.19"l4].with Engt. summ.J--Endomyeorrhims
and Endogen spores are ubiquitous InOtago tussock grassLand. Typieal

enaophites predominate, but Rhizophagon tenuls is common 
in high-altitude grasses, and predominates in transptants brought to 
tow altitude. Glasshouse and field experiments Indicate that only at 
higher altituos in Otago tussock grasslands Is tie P available in soil 
In the range (c 8 ppm Troog test) where grasses are likely Ia be
mycotrophic. Of the 5 tussock grasses tovestigated.(Festuca novaewlandiae, Pa laevs, P. cno Chionochloa rcda C. macrat.
 
only C. L!E7 and P. relesni seem likely to benefit from endomycor
rhizal Infection Inthett natural soils.
 
0111 HACSKAYLO, E.; ToMPKINS, C. M. World
 

literature on mycorrhizae. Contributions of Reed lerlariun,
 
(1973) No. 22, 142pp. [En] Forest Physiology Laboratory,
 
Agricultural Research Center, West Beltsville, Maryland
20705, USA. 

0112 MINISTRY OF AGRICULTURE, QUEBEC (Sum
mary of results 1971/1972..) Soremaire des rtsultats 
1971/1972. Recherches Agronomiques (1973) No. 17, 
157pp. 
The crop section of this repoft 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 (Phuaeoftu IuJuLaI6), on inter
cations between Itzobi.um and Esdogone and plan,
 
pathogens, nutrition of Co~tynebactxium sepedo
ncturn, epidemiology and biology of VCe&UcILUim
 
and the mechanism of seed transmission of plant
 
viruses.
 

0113 MossE, B. Advances In the study of vesicular
arbuscular mycorrhizo.Annual Review of Phytopa.thole-y 

0
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Znacheie.mikorizy y pitanii seyantsev listvcnnitsy.
Mik l g y i iologil g y 1 3) 7 ) 3 -3 At i . 0 12 1 S W ITZERLAND, EiDGENOSSISC IEFORSC IUNGSANST .ikooiya i Fitopatologiya (1973) 7(l) 30-33 Agric. *ALT FUR OUST-, WEIN- UND GARTENBAU [Report for 

(1971) 11. 171-196 [En] Department of Soil Microbiology,
Rothamsted Experimental Station, Harpenden, UK. 

[167.A1]. 

A review with 154 references. 


*9l114 	 TSMRLIN-, G.I. [The impor'tance of myor,-
rhiza in the nutrition of larch seedlings.] 

*0119 MARX, D.l..Mycorrhizae: A type of root 
infection beneficial to plant growth. Agrichem.
 
Age, 15:13-14, 16. 1972.
 
0120 ROVIRA, A.D.; DAVEY, C.B. Biology of the
rhizosphere. In: The plant root and ir environ
mont. Southern Reg. Educ. Bd. Inst., Va. 1972.
 

Inst., Kyunel', Kuibyshev Reg., USSR. 

*0115 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 Podocarpaceae 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 

Endoqone and that water relationships probably do-

termine the balance towards independence or sym-

biosis. 


0116 liACSKAYLO, E. lycorrhiza: The tltimate 
in reciprocal parasitic? Bioscience 22(10) :577-
1972. 

* 0117 INDIA, TEA RESEARCH ASSOCIATION Annual 
scientific report 1971-72. Jorhat, Assam, Tocklai 
Experimental Spd 

Reports are included on the following: Clonal triah;

of single .frequent application of different
effects 	 N levels; *0125 HACSKAYLO, E. (Editor). Should mycorrhiza


N, P and K manuring; sulphate of ammonia and calcium 

ammonium nitrate =ponse
comnred; to severaltrace

,kments; trial; herbicide trials; liming;
spacing X N level single
trial; hedge and staggered double 
hedge planting systems compared; standard v. fish leaf 
plucking; mechanical plucking; yieldsof mulch grasses with 

different and N level; of GA and
cutting intervals effect 

illamination (daylength) on crop distribution; effect of 2,4-D 
or winter dormancy; cation exchange capacity of clonal tea 
roots; leaf 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 water supply; production of and trials with 
clonal seed and the selection 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 mycorrhiz, shade and nutrition on root 
growth; contro o Fred-Frer (Zeuzera cofteac) and scale
insect (Velataspis serrulata); clonal resistance to and control 
of nematodes (Meloidogyne incognita); control of caterpillars
(Parasa pastoralis and Andraca bipunctata) and red spider
mite [Oigonychus coffead; control of red rust [Cephalouros
sp.], black rot [Coruicium spp.] and thorny stem blight
.Tunstailia aculata]; the effect of climatic conditions on 
spore production and disrharge pattern; the keeping quality
of made tea; enzyme act;vity and total O uptake of green leaf 
of different clone3 as an indication of made tea quality; and
the effi-ct.of mining, skiffing anIaseason on tea 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 angiosperrms 
and endmaiycorrhizae of heath, orchids and vesicu-

lar-arbuscular type among plants of West Pakistan 

are reviewed under the captions of plants involved,

morphology of mycorThizae, fungi involved, ecolo-
gical factor influencing mycorrhizal developnent 

and effects on plant growth. A general discussion 

of mycorrhiza, together with some important 

milestones of past and prcmises of future, is 

given here. The bibliography is as complete up 

to 1971 as circumstances would allow, 


9 

1970/1971 of the activities of the Federal Research Institute 
for Fruit Growing, Viticulture and Horticulture.] 
Titigkcitsbericht 1970/1971. Wiidenswil. Lands'irtschallicheF 
Jabrbuch der Schweiz (1972) 86 (3/4) 393-490 [De, many pl.1

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-forming mycorrhizas with hoop pine
(AAucasjg cunningluamLe Ait.). XV.IUFRO Congress, 
April 1971. (Mimeo).
 

*0123 DEMIN, A.P. Mycotrophy of meadow plants
 
in relation to the use of fertilizers. (Run).
 
Byull. Mesh. 0-va. Isp. Prirod. Otd. Biolog.,
 
76(6):128-134. 1971.
 

*0124 rACSKAYLO, EDWARD (Ed.]. Mycorrhltae. Symposium. 
U.S. tife:eT
v+255p. Bius. Government Printing Washington, D.C.,
 

U.S.A. 1971. Pr. $3.00.--Thts book containa the 17 Invited papers andhe 9contributed papers presented at the First North American
 
Conference on Mycorrhizae held April 1-3, 1969,at the University of
 
Illinois. The papers cover many diverse aspects ofthe mycorrhlzar
Including taxonomy, morphology. physiology,various associalios wilt,
other plant and animal organisms and studiesconducted invarious geo
graphic A number oftables, pLates andand ecologic environments. 
diagrams are found throughout, and the book ends with both organism

subject Selected papers will be Indexed in D7OJiESEARCIIIndexes. 

!TDEX.--W.H. M.
 

be considered in shade tree planting? N.J. Fed.
 

Shade Tree Comm. Proc. Ann. Mtg., 45:3C-33. 1971.
 
*0126 HARLEY, J. L. 1971. Associations of 
-;Icrobes and roots. In "ilicrobes atd Biological 
producirity". (Hughes, D. E., Rose, A. H., eds),

Syrup.

21t, 309-332.
 

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

0127 "HARLEY, J.L. 1971. ltcor'rhiza. 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.;

LCIW124STEIN, O.E. 

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

*0129 MARX, D.Al. The beneficial relationship
between tree roots and mycorrhizal fungi. Intetr,. 
Shade Tree Conf., Arborist's News 1970, 36&7): 
89a-94a. 1971. 

* 0130 MARX, D.it. 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 POSSINGHI, J.V., GROOT 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
 

s atopurureus (var. Siira ) Stylosanthes 
is (va. Townsville Stylo) S. guyanensis

TC . 40255) and S. subscrcea (C.P.7- OT 
it is suggested that the observed growth of these 
legimses in low phosphate soils may be partly due 
to their formation of VA mycorrhizal associations. 

http:effi-ct.of


*0132 STARK, N.M. Mycorrhizae and nutrient 

cycling in the tropics 
 In:tlacskaylo, E., 

ed. 1971. Mycorrhizae. Proceedings of the First 

North American Conference on Mycorrhizae held at 

University of Illinois, April 1969. Misc. Publ.
 
.USDA Forest Serv. 1189 (228-229). 


0133 TIIEODOROU, C. Introduction of mycorrhizal
fungi into soil by spore inoculation of seed. 

Austral. or., 35:23-26. 1971. 

*0134 VOIGT, G.K. Mycorrhizae and nutrient 

mobilization,. .InHacskaylo, E., ed. 1971. 

ycorrhizae. ProceedingsMycrrhzaehelonfrenecano of the FirstatANSTALTNorth Amern-

can Conference on ycorrhizae held at Universityof Illinois, April 1969. Misc. Publ. USDA Forest 

-Serv. 1189 (1227131). 

* 	 0135 VOZZO, J.A. Field inoculations with mycor-
rhiizal fungi Inttacskaylo, E.,* ed. 1971. 
Mycorrhizae. Proceedings of the First North Ameri-
.can Conference on Mycorrhizae held at University
of Illinois, April 1969. Misc. Publ. USDA Forest 
Serv. 1189 (187-196). 

0136 UK, ROTIAMSTErJ EXIE.RIMENTAL STATION 

Report for 1970, Part 1. Hlarpenden (1971) 385 pp.

[En, many ref.] 


Brief signed research reports are included on the

following: Chinese cabhages: Amino acid compoition

of protein in leaf extracts. Onions: P response in
relation to mycorrhizal infection. Peas: H production

by root nodules with different Rhizabi strains: 
 and 

time of insecticide spraying in relation 
to aphid infesta-
lion, virus infection and yield. Phaseolus beans: 

Effects of simazine on yields; photosynthesis of rooted 

leaves; growth substances involved in the formation of

adventitious roots; effects of defoliation on yields, 

response to growth substances; and response to soil

fumigation at several N application rates. Sweet 

peppers: Pepper veinal mottle virus found on alcapsicum 

cvs in Ghana. Tomatoes: Seed treatment with 2-n-
butyramido-5-bromothiazole (BABT). 

* 	 0137 WILDE, S. A. Studies of mycorrhlzae in Socialist 

Republics of Europe. In "Mycorrhiza'. Proceedinhgs of the

1st North American Conference on Mlycorrhizae, University

of Illinois, 1969. Miscellaneous Publication, US Department
of Agriculture, Forest Service (1971) No. 1189, 183-186 [Ent
I niversity of Wisconsin, Madison, USA. 

0138 BECKING, J.11. Plant - Endophyte symbiosis 
in non-leguminous plants. Plant & Soil, 32:611-
654. 1970. 

0139 BJORKMAN, E. 1970. Forest tree mycorrhza-
the conditions for its formation and the significance

for Irce growth and afforestatlon. P. Soil32, 589.610. 

[R. 	 Coll. For., Stockholm, Sweden] 


Different types of mycorrliza arc considered, 

The significance of mycorrhizal associations for 

trees, the significance associations the
of the for 

fungi, the conditions for the formation 
of ectotro-
phic mycorrhiza in forest trees, practial applica-

lions and effectivity of different species of mycor-

rhizal fungi 
 are all reviewed and discussed. 101
references. 

*0140 BOULLARD, B. General aspects of the 
mycorrhizal symbiosis. Importance of the mycor-

rhizas for agriculture, arboriculture and silvi-

culture. Hicrobiologia (Bucarest) 1:609-617, 619-

622. 1970 

HARLEY,t0141 J.L. The importance of micro-urganis-ts to colonizing plants. Trans. Proc. 

Bot. Soc. Edinburg. 41:65-.70 1970. 
*0142 IHARLEY,J.L. ycorrhiza and nutrient up-
take in forest trees. In: Luckwill, L.C.; C.V.
 
itting (Eds.). Physiology of tree crops, pp.163

179. Academic Press, New York. 1970.
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40143 MARCU, G. 'Survey of research L Isycor
rhizas in Rumanian syliculture. Microbiology
 
(Bucarest), 1:623-625. 1970. (R.P.P. 50:188).


* 0144 SCIIENCK, N.C. Mycorrhizal fungi. Sunshine 

State Agric. Res. Rept., 15(6):12-14, Illns. 1970.
(Endotrophic mycorrhizae on 
roots of soybeans).

* 	0145 SCIIUEPP, 11. Uber dos Zusammcnlbcn der
 

Ifoheren Pflanzen mit den Mikro-organinmen des
 
bodens tinter besonderer 11erucksichtipung der 
Mykkorhizen. Schweiz. Zeit. Forstwiesen (J. For 
Suisse), 121:315-326. 1970. 

*0146 SWITZERLAND, EiDEN65SISCE FORscUuGS. 
* 014 OST-,UST , WEIN- DGFOR EI UND GARTENAUTENIIER[Reportot 

for 1967/1968/1969 of the Federal Research Institute for
Fruit Growing, Viticulture and Horticulture.] Tiltig
keitsbericht 1967/1968/1969. Landwirtschaffliches Johr
buch der Schwei z 

(1970) 84(3/4) 349-457. [Dc, 284 rif.,
 
10 pl.] Wddenswil.
Among the research projects reported arc thefollowing: Apples: Variety trials; growing apples for 
juice production; rootstock and training trials; yieldi

and production costs; experiments with Al;ar and
 
Ethrel; the effect of grass-free circles around the trunk
 
on the growth of young trees and as protection from 
vole damage in winter; nutritional experiments with
 
trees grown in containers and in the field; bitter pit

control; chemical thinning of 
 Golden Delicious;

broom growth on trees caused by a mycoplasma; viral
 
russeting and fruit cracking; mildew control; integrated
pest control; life history studies on the apple leaf roller
and its control by the autocidal method; the of
use 

chlorinated hydrocarbons against the apple blossom

weevil; dicofol and dimethoate residues; harvesting

lime and storage trials, including storage in polythene

bags or sacks; storage diseases; and aroma consti.
 
tuents of apples and juices. Pears: Growing fruit for
 
juice production; rootstock and training trials; yields

and production costs; and harvesting time and s'orare
 
trials. Poaefruits-nspcified: Studies 
on fire blight;
Entoinosporiuminactlatant damage; and fungicides to
control scab, mildew and storage diseases. Cherries:
 
Varietyirials of dessert, pfrncrving and liqueur cherries;
rootstock and training trials; yields and production
 
costs; experiments with Alar and 
Ethrel; distribution 
and significance of endotrophic mycorrhizae; epi.

demiology of bacterial 
 blight of sweet cherries; inte
grated and genetic control of the cherry fruit fly;

testing fungicides to control shot hole, bitter rot and
 
Monilia on flowers and twigs; and dimethoate residues.
Apricots: Nutrition of container-grown trees; and pre
storage irradiation treatment of fruits. Plums and
 
dainsons: Yields and production c-,:ts; variety trials
 
of damsons; rootstock and training trials with plums;
experiments with Ethrel on damsons; and studies of

plum pox and its eradication. IValuts: Rootstock
 
and training trials; and grafting. General: Mist
 
propagation of stone fruit trees; production ofvirus-freematerial; inactivation of viruses by heat treatment; soil
cultivation and mulching trials; control 
of Glechoma 
hederacea in intensive orchards; leaf analysis to

determine the nutrient status of orchards; nucleic acid
 
and protein metabolism of the'leaves of fruit trees and

the effects of prometryn and loxynil on these processes;

the characterization of Pseudomonas spp. pathogenic

to fruit trees; a survey of apids on the leaves of

Prunusspp.; insecticide trials; the effects of insecticides
 
on fruit flavour; the occurrence of the dock sawfly
(Amnetastegia glabrata) in orchards; .biological studieson Pandemis heparana; control of the San Josdscale 
insect; determining the sorbitol content of fruit juices;
freezing and drying fruits; and work study, machinery 
and equipment in fruit growing. 

0147in Taiwan. W01G, J.Y. Research on mycorrhdzaeSenior Reseu-h Assistant.* Asian 

Vegetable Research and Development Center. 
Shanhua, Tainan, Taiwan. (Not published) 
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Thesis 

* 0148 BIEPRIIN, B.J. Inoculation of contain-
eur-grow plants with vesicular-arbuscular mycor-
rhizae. Ph.D. Thesis Oregon State University ,
1982, 1,44pp.
Studies wiere conducted on inoculation of container-
gron plamts wiht vesicular- arbuscular (VA) my-
corchizae. 

Intraradical vesicles formed in colonized roots were found to serve as propagules and signifi-
cvitly 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 Gigaspoa rruarrita were not infective r 
pogulles. P ent -oY rycor'rhizal roots withsodium hypochlorite as a surface-sterilnt reducedtheir infectivity, 

Pre-transplant inoculation of geranium with 
Glomus fasciculatum resulted in spreas of the 
endophyte withljthe 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 o,er that of controls
trasplanted into heavily inoculated soil, even 
when grwth did not differ at the time of tans-whenwt h dIn 

planting.
Soilless plant grr..th media such as peat, ark,perlite and vermiculite inhibited formation of
VA mycorrhizae and host growth response compared
to media containig soil. Peats frcn 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

grvth response in various media. Addition of 

5-10% Turface, bentonite , silt loam soil or
clay subscil to peat or vermiculite resulted'in 
increased colonization of host roots and signifi-
ccint mygorrhizal growth response, but amendment 
with liquid sludge inhibited mycorrhiza formation, 
Differential VA rycorrhiza formation and host 

growth enhancement in different growth media 

were attributed to differences in equilibrium

solution P concentration after media 
had been
satured with fertilizer. 
Growth response of geranium to inoculation withG. fascicuiatum incroased with increzasing-inocu-
lation soil I.eat treatment temDentures from 45 0 C 
to 1201C. Co2.onization of roots of geraniums
inoculated wit, G. fasciculatum was not affected
by soil treatment temperature, but treatment 
for 30 min at 551C or higher eliminated coloni-
zation by indigenous ..;'corrhizal 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. Ph.D. Thesis 
University of Georgia 1982. 170pp.
The vast majority of vascular plants in all
nonhydric terrestrial ecosystems are mycorThizal
While the effect of mycorrhizae on nutrition,
survival and growth of plants (especially
commercially important crops and trees) has been 

extensively investigated, little attention has

been devoted to their role in the ecosystem as a

whole. A review of the extensive literature 

has led me: l,to conclude that energy flow 

through the mycorrhizal network represents 
a 

11 

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

* 0150 GEDDEDA, Y.1. Apple mycorrhizae and 
their effects on growth and nutrient concentration 
in apple seedlings g rn in two soil3 with
varied levels of P. Thesis Ph.D. Oregon State 
Univeisity, 1983. 81pp.

Astudy was conducted to characterize the vesicular-arbuscular 
(VA) fungi of apples grown inOregon. Using roots and soil from appleorchards as inoculae, six different fungal species were found in pot
cultures: Gigaspora margarita Becker and Ha . Glomus fasciculatum 
(Thaxter sensu Gerdemann) Gerd. and Trappe, Glomits mosseae
(Nicol. and Gerd.) Gerd. and Trappe, Gigaspore calospora (Nicol. and 
Gerd.) Gerd. and Trappe, Glvmus monosporum Gerd. and Trappe
and Sclerocystis rubilormis Gerd. and Trappe. The first three species
grew out of apple root inoculum, suggesting that they are strong
competitors incolonizing apple roots in the field. Gigaspora margarita
has not heretofore been reported in Oregon..

The effectiveness of Gigaspora margarita,Glomus lasciculatumnand Glomus mossoae and applied P in promoting growth of appleseedlings grown in two soils which differ in their available P contentwas studied ina greenhouse experiment. Mycorrhizal inoculalion 
could substitute for P applicaion in low P soil with G.fasciculatum 
being the most effective i, ;imoling growth and P uptake, G.
margaritabeing the lea, ;clive, and G. mosseae intermediate.
 
Also studied were the effe-,s of soil.applied P and VA mycorrhizae
 
on nutrient uptake and growth of maize grown in Willamelle soil.
 
Both trealments enhanced plant growth and P uptake. VA 
mycorrhizal inoculation significantly increaseo percent leaf Mg
and Mn over the controls. Application of P to one-half of the root 
system did not reduce percent root colonization by VA mycorrhizaethe other half, while combining both treatments reduced percent
 
ro ooiain
root colonization. 

*0151 FABIG, B. Einfluss von Al und Schwer
mettalen Fe, MI, Pb and CdZn, auf die Effizienz 
der VA-Ntkorrhiza bei tropischer und subtropischer
Pflanzen (Influence of Al and the heavy metals Fe,
M, Zn, Pb and Cd on development and the efficiency
of vesicular-arbuscular mycorrhiza in tropical and. 
subtropical plants). Ph. D. thesis, Uinv. of 
Gottingen, Gottingen, West Germany (1982) 180p,.

*0152 C1NG, E.J. Ultrastructure, phosphatases,
and52 KINGa, .J . Us trc st-rs eturosoybe hntases,, 


and phosphatase histochemisty of soybean rycox'.

rhizae. Thesis, Ph.D. University of Missouri-

Columbia, 1982. 164pp. 
Ultrestructural invebtigation of vesicular-arbus.
 
cular mycorrhizae formed by soybean and Glcanus
 
fasciculatus emphasized 
 arbuscule development

and host celi response. Funsal entry into host
 
cells involved both wall dissolution and applica
tion of mechanical force. Subsequent develop
ment of highly branched arbuscules wab rapid .Host cell responses to arbuscule formation occur
red in three phases, all of which were character
ized by progressive invagination of the plasmr-.

lemrrma to surround the arbuscular branches, and

by dictyosme-mediated deposition of an inter
facial material ev.iently composed of cell wall
 
components. 
 The first phase of host response
also included agzregation of cytoplasm around the
 
first arbuscular branches 4nd disappearance of
 
starch from the plastids. The second phase
included rapid increase in cytoplasmic volumr,
nuclear volume, and organelle numbers. The
 
third phase included disappearance of lipid bodies
 
frcn the cytoplasm, and extension 
 )f the cyto
plasm to surround all the arbuscular- branches.

Polyphosphate granules infrequently observedwere 

in arbuscules and adjacent intercellular hyphae,

suggesting that hydrolysis of polyphosphate and
 
transfer of phosphate from fungus to host may 
occur in inter-and int-cellular hyphae as well 
as in arbuscules. Acid phosphatase activities 
were d&tected in extracts of mycor-hizal and non
mycorrhizal soyLean and onion roots. At least 25
bands of acid phosphatase activity were distin



guishable after isoelectic focusing of each 
estrac'.. No evidence of alkaline phosphatase 

activ'ty 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 demonstrated that acid phos-
phatase activity was present in the endoplasmic 
reticulum, dictyosomes, and vacuoles of 
arbuscule - 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 )hosphatase activity was not 
detected in the fungus, and alkaline phosphatase 
activity was not detected in either host or 

fungus.


* 0153 OJALA, J.C. Soil factors influencing
ve15iclAr-aucar myCSorial ant groluh 
vesiculararbuscular myco-hizal 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 tasciculatus mycorrhizal fungi while growing in sand through 

which recycled nutrient solution was automati:ally passed several 
times daily. Roots of inoculated plants became highly infected with 
mycorrhizal fungi, and yield parameters were significantly increased 
with inoculation over control plants. 

The direct effects of pH on mycorrhizal sour orange (Citrus 
aurantlum) growth and nutrient absorption were established In 
hydroponic sand culture. Mycorrhizal infection of citrus roots did not 
chang:significantly with pH. The lesse: growth of mycorrhial plants 
at low pH was due to either 11) the direct effects of pH on the 
mycorrhizal symbiosis or (2) the lesser ability of mycorrhiza to absorb 
P with H2PO 4. as the dominant form of available 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 nonmycorrhlzal 
plants In P deficient soil at low (-0.6 bars irrigation water solute 
potential ('P,)) and intermediate (-2.0 bars '',) salinity. Only Glomus 
monosporus improved the salt tolerance of onion. 

in a preenhouse experiment, mycorrhizal deoendency of Troyer 
citrange was correlated with differsnt.methods ol extracting soil P. 
Sodium bicarbonate and dilute acid.fluoride methods of extracting 
soil P produced the poorest corre!Ntions 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. 

o0154 SCHa T.S.UERT, Effects of foliarphosphate, elicitor - induced glyceollin and 

phloem-ringing on soybean - glomus mosseae mycor
rhizae Thesis, h.D. University of Missouri 
Columbia, 1982. 144pp. 

The effects of foliar applications of phosphate, 
glyceollin induced by elicitor of Phytophthora 


v. lycine, and disruption ofphloem1transport on soybean-.lemus msseae my9cor-

rhizae were studied inthree separate experiments 

Foliar phosphate applications increased root 
phosphorus concentrations 35% and caused a 43% 
decrease innumber of penetration 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 ultrasturetural level, 


posphate treatment affected only the aivuscule 
morphology at the older developmertal/ deteriora
tion stag'.s.
 
Fhytophtora meEasra f. sp. glycinea eicitor 
was used to elicit glyceoliin to test eft,,cts 
of this phytoalexin en mycorrhizae. 
Glyceollin elicited at the time of infection 
had no detectable effect on the number of 
penetration points by the mycorhizal fungus. 
Glyceollin elicited on established mycorrhizae 
caused only min-or 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 
smycorrhizae 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 infection, though the 
total lenght of infected root in treated and 
control Plants was essentially the same. Ultran
tructural effects of treatment were very similar 
to the effects of phosphate tieatment.
 
In none of the experiments described was there
 
any evidence of an extreme unbalance taking 
ay, ence of a extremeansoan aking 
place in the mutualistic association as aresult 

stable when the exchange proess between the t 

symboints were supplemented (phosphate treatn'n1t) 

or interrupt d (phloem-ringing treatment) and 

when th- mycorThizae were exposed to glyceullinl
 
at or after the time of infection. The simila
rity in ultrasturrtural response to phosphate and 
phloem ringing indicates a possible universal
 
response mechanism of V-A mycorrhizal fungi to
 
disruptions of the mutualistic symbiosis.
 

* 0155 BUHiE, E. Wechselwirkumg zwischen VA
mykorrhiza und Rhizobien bei tropischen Lcgusinosen 
(Interaction between VA- mtycorrhiza and Rhizobittn 
in tropical legumes). Ph.D. thesis, Univ.-o --
Gottingen, Gottingen, West Germany (1981) 131 1,p. 

* 	0156 DIEDERIalS, C. Einfluss des Lichtes auf 
die irksamkeit 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-DEEPAII, II.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,WestGermany (1981) 87pp. 

* 0158 HANZA, E. A. Wirlamg von vesijzular-arbus
kularer Mycorrhiza auf Baumwolle in Abhangigkeit
 
van NaCl im Boden (Effect of vesicular-arbuscular 
mycorrhiza on cotton under the influence of NaCI
 
in the soil). Ph.D. thesis; Univ. of Gttingen,
Gottingen, West Germany (1981) 95pp.
 

* 0159 KR0NE, W. Wirkung von vesikular-arbus
kularen (VA-) Mykorrhiza und phosphatlosenden 
Bakterien auf Wachstum und Phosphataufnahme versch
iedener tropischer tnd subtropischer Pflanzen 
(Efficiency of vesicular-arbusculer Mcorrhiza mid 
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)(spp. 

0160 SAIF, S.R. The influence of soil oxygen, 
carbon dioxide and soil temperature on the efficie
ncy and development of vesicularzarbuscular myco. 
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rrhizae. Ph.D. thesis, Univ. of Gottingen, on development and bfficacy of vesicular-arbuscular
Gottingen, West Germany (1981)147pp. mycorrhiza). Ph.D. thesis, Univ. of Gottingen,

The results of this study showed that Gottingen, West germany(1980) 184pp.the giroth of three host plants and the develop- * 0166 HEPPER, C,M. Nutritional and bioczJe
ment of three VA mycorrhizal fungi was strongly
influenced by soil oxygen, carbon dioxide and mical studies of fungi involved in vesicular
soil temperature. Tn general mycorrhizal plants arbuscular mycorrhiza. Ph.D. Thesis. Univ. of 
were more sensitive to soil conditions than the London, London, England, 1979. 
non-mycorrhizal plants; however, optimum 
conditions were similar to both. The plant
species differed considerably in their response 
to soil conditions. The efficiency of three VA 
myorrhizal fungi delended on the host and soil 
conditions. Rise in soil temperature increased 
the effect of soil oxygen and optimnm growth and 
mineral uptake was observed at 3o°C and at 16% 
soil oxygen. 

Generally P uptake was increased more by mycor-
rhizae than the shoot growth. .-1ycorrhizae 
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. 
Th1e development of three VA mycorrhizal endophy-
tes was dependent on plant and soil conditions, 
Optimum infection rates and vesicle numbers were 
observed at 16% soil oxygen and at 3o'C soil 
temperature. The arbuscule development was 


0
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 
Glcmus Masrgicj!gws was, however, always posi-
fl I correlated with shcot growth. 


* 0161 SIMANUNGKALIT, R.D.M. Wirkung der vesi-
kular-arbuskularen Mykorrhiza auf Nigersaat (Guiz-
oti abyssinica) und Reis ( za sativa bei vrse-
h-endenen Wasweregimen. Ph.. thesis, Univ. of 
Cottingen, Gottingen, West Germany (1981)86pp. 

* 0162 ALLEN, M.F. 1980. Physiological altera-
tions associated with vesicular-arbuscular mycor-
rhizal infection in Bautetoln gaUcL2 . Ph.D. 
Thesis, Univ. of Wyoming, Laramie, WY, USA. •* 

* 0163 KARAGIANNIDIS, N. Untersuchungen uber 
dicEffizienz der vesikular-arbuskularen (VA-)Nfyko. 
rrhiza verschiedener Herkunft bei unterschiedli
schen tropischen und subtropishen Pflanzen,
Phosphatformen, Boden-pil-Werten und Bodentempera-
turen (Effect of soil t)pq, pH,soi.]. phosphate 

fertilizer and soil temperature on the efficiency 

of vesicular-arbuscular ,nycorrhiza in tropical

and subtropical plants). Ph.D. thesis, Univ. of 

Gottingen, Gottingen, West Germany (1980)1i0pp. 

* 0167 GRAW, D. Der Einfluss der vesikular
arbuskularen Mykorrhiza auf das Wachstum tropi
scher und subtropischer Pflanzen unter Beruck
sichtigung von irtsspezifitat und pil-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 L-ERT, D.H. orrhiz2a establishment 
for strip mine vegetation . M.Sc. Thesis. Pen
nsylvtnia Stne ve tat . e ol.e. 197. 
nylvania State Univ., State College. 1978. 

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

*0170 DEHNE,II. W. Untersuchungen uber den
 
Einfluss der endotrophen korrhiza auf die
 
Fusarium-Welke der Tomate und Gurke. Ph.D. thesis,
FriTedrich-Wilhelm Univ. Bonn, West German), (1977). 

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

* 0172 MEHRAVARAN,11. 1977. Mycorrhizal dependency
of six 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. 

soil temperature and organic material in the soil 
on the effi'acy of vesicular-arbuscular mycorrhiza) 
Ph.D. thesis, Univ. of Gottingen, Gottingen, West 
Germany (l97 7).126pp. 

* 0174 IIYHAIL, N.B. Der Einfluss symbiontischer
Mikroorganismen auf achstun und Nahrstoffaufnahme 
von Eupatorium odoratum L. bei Angebot verschiedener 
Phosphatforwn C effect of s)mbiotic micro
organisms on growth and nutrient uptake of Eupatorium odoratum L. supplied with different fons of
 
phospfiate_7.Ph.D. thesis, Univ. of Gottingen,

Gottingen, West Genany (1976).79pp.
 
0175 COOPER, K.M. 1973. Hycorrhizal assecia
tions of New Zealand ferns. Ph.D. Thesis, Univ.
 
of Otago, Otago, New Zealand.
 

* 0176 KRLJCK2:UIN, H.W. Die vesikular-arbus
kulare Nlykorrhiza und ihre Beeinflussung in land
wirtschaftlichen Kulturen. Ph.D. thesis, Tech. Univ. 
Braunschweig, Braunschweig, West Germany ( 19 7 3)5spp.

*0177 REDHEAD, J.F. Aspects of the biology
of mycorrizal associations occurring in tree 
species in Nigeria. Ph.D.'Thesis, Univ. of 

* 0164 MiANNA, A. Einfluss der vesikular- Ibadan, Ibadan, Nigeria. 1973. 
arbuskularen (VA-) Mykorrhiza verschiedener Herkunft * 0178 BEVEGE, D.I. 1971. Vesicular-arbuscular 
auf Wachstum und phosphataufnahme von vier Tabaksor-
 mycorrhizas of MacVcaliia. Aspects of their ecoloqy
ten unter Berilcksichtigung von Boden-pll-Wert, and physiology and role in nitrogen fixation. Ph.D.
Phosphatdungungsform und Bodentemperature (Influence Thesis, Univ. of New England, Armidale, New South

of several strains of vesicular-arbuscular mycorrhiza Wales, Australia.
 
on growth and P uptake of four tobc- cultivars
with regard to soil pH, form of P fertilizer and soil * 0179 TRINICK, P.J. Rhzobiwnl interactions witih 

withregrdH, oorm f Pferilier ndsil oilsoil microorganisms. Ph.D. Thesis, Univ. W. Austemperature). Ph.D. thesis, Uinv. of Gottingen, 
 solirPerth.a 1970.

Gottingen, West Germany (1980) 71pp. 

#0165 SIEVERDING, E. Einfluss der Bodenfeuchte 
auf Entwicklung xnd Effektivitat der vesikular
arbuskularen Mykorrhiza(Influence of soil moisture 
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TAXONOMY, OCCURRENCE
 

0180 BERCI, SHANNONM.0andBRYCEKENDRICK.(Departerment 
Ecotogie'-Pcdotogie. Forecteri-Geodcsile, Universite Lava, QuebeC, P.Q., 
CanadaGtK 7P4.) MYCOLOGIA 74(5): 769-776. 1982. Veskdar-wrbuscialu 
mycoarhlsae of southernOntario, Canada, feres and ferw-utlles.-Thirty-nine 
species ani arieties of common Picridophytes of southern Ontario were 
surveyed for the presence lvesicutur-arbuicular mycorrhizacl. Theof VAM 
sporophytes if the 3 Equielum app. and the 2 Lycopodlum app. examined 
were usually non-VA mycorrhial. The 2 spp.of Botrychlurm wereextensiely 
VA mycorthiral, while the Fiticutes were in general moderately cc'onized, 
though plants from isolated rock outcroppings and crevices were often non-VA. 
mycorrhizat. Thrae observations aredi=ussed in light of Baylis' theory of root 
morphology and mycotrophism. Various root-inhabiting fungi which could he 
confused with VAM areillustrated, 

0181 BL.oss, H. E. Formation of mycorrhizae In 
Plantago owata. Mycologia (1982) 74 (3) 505-508 [En, 5 ref., 
12 fig., 2 tab.] Utiv. Arizona, Tucson, USA. 

Glomtus fasciculatus, G. nsncrocarpus var. macrocarpus 
atad G. meoseac oilformed vesiculr-2rbuscular mycorrhizae 
witl P. ovasa in glasshouse inoculations. They enhanced 
growth rate, seed yields and maturity when inoculated at the 
seedling stage. Glonaus ntosseae induced tile greatest seed 
yield. 

0182t CIeAUBAL, R., G. D. StARMA and R. R. MtSHRA. (Dp. of
Botany. North-Eastern Ilill Univ., Shillong 7930t4, India.) PROC INDIAN 
ACAD SCI PLANT SCI 9t(l): 69-77. 1982. Vesiculararbusculr mycorrhlza 
In subtropical aquatic andmarshy plant communitles.-Occurrence of vesicular 
arbuacular mycorrhiza in5 subtropical ponds.in., eutrophic (Pt, P2and P3), 
running water (P4), oligotrophic lake (PS)and marshy plant community (M) 
wasstudied. The plants growing in Pt, P5 and Mthabitats exhibited the 
vesicular urbuscular mycorrhiral association, whereas the fungal ausociation 
was lucking in plants of P2, P) andP4 ponds. The endogonacous spore 
population wasestimated from water and sediments of the different pondsand 
it %as found that endophytes in sediments are lessin terrestrial habitats and 
completely absent from water samples. The bioassy studit revealed that 
plants without mycorrhizal association grewpoorly, andall the endophytes
isolated could establish vesicular arbuscular mycorahical in potasociateans 
cultures. 

*0183 COETZEE, J. C. A aote on Endogone and 
Acaulospora in South Africa. South African Journal of 
Botany (1982) 1 (1/2) 38-39 [En, af, 14 ref., I fig.] Pl. Prot. 
Res. Inst., Pretoria, South Africa. 

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

0184 DAIELS, B.A. BLOOM, J. Incidence 
and species of vesicular-arbuscu1ar m: 
VAn) fungi associated with winter wheat as car 

pared with undisturbed tall grass prairie gras 

ses. 'hytopathologs' 72(7):951. 1982. Abst. 

The Yonza prairie and several qeographlcally distinct wheat 
fields 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 theyear. Infection
 
levels fluctuated monthly, but no seasonal variation was observ-
ed. More VAMspecies sporulated inspring and fall than during 
other seasons. Incontrast, little or no root infection was 
evident in wheat before flowering in Mayand June. More VA 
species sporulated in spring but spore numbers were consistently 
lower inthese fields than in the native prairie. VAM fungi 
probably function in nutrient cycling inundisturbed perennial 
tall grass prairie but the low spore numbers and late growing 
season infection in wheat make the benefit of VAMinfection 
inwheat lesslikely. 

*0185 DAVis, R. M. Mycorrhizal fungi associated with 
citrus in south Texas. Journal of the Rio Grande Valley 
tlorticultural Society (1982) 35, 127-129 [En, 9 ref.] Texas 
A&I 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 
mycorrhizai fungus spp. is compared with the occurrence of 
these and other spp. in Californian and Florida citrus 
orchards. 

0186 GAY, P. E.; GRUBB, P. J.; HUDSON, H. 1. 

Seasonal changes In the concentrations of nitrogen, 

phosphorus and potassium, and In the density of nycorrhlza, 


in biennial 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 School, 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 seedlings of annual, biennial and
perennial spp. became mycorrhizal within c. 2 wk of 
germination. The results are discussed in relation to the 
ability of the turf-compatible biennirl plants to survive in 

chalk grassland.
0187 GL.DIN, M.G. VA mycorrhizal infectio
 
in brassica, a non-host. Phytopatholog, 72(7):
 
951. 1992 . Abst. 

This work examnes the hypothests that a general lack of func
tional VA mycorrhizea thecructferae andrelated fatiltes as
In
due to presence of glUcosinolates (ga) and their hydolysis pro
ducts, asothlocyanates, In and around routs. typhal growth of 
Clotue mosseae near roots of granntes napus and B. campestria
0U .otivarnthlow levels of ga wasobserved wlth lightand 
electron microscopy before and after penetration, compared to
growth elicited by cultvare with high levels of gs, and also 
to growth elicited by cospatible host ttcotlana tahatum and 
Allium . All brassca roots elicited fewer and shorter 
pre-penetraton branches than did honts, resulting in fewer 
attempte to penetrate. Htyphae penetrating brasica fail to 
produce coils or arbuscles, but grow ,.lthin the cortex paralti 
to the root axis, and often form vestcles. Thevestcles may 
serve a protective function. since they restsble vesicles 
produced externally under adverse conditionarl.' 

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

Of 47 indigenous trees anu shrubs studied, 40 were 
endomycorrhizal, I was endectomycorrhizal and 6 
ectomycorrhizal. The results demonstrated-dominance. of 
endomycorrhizal tree spp., typical of the tr6pics, this being 
further reinforced by taxonomic considerations. However, in 
the Miombo (Brachystegia-Julbernardia) woodlands (a major 
ecosystem in E. and S. Cent. Africa) ectomycorrhizal trees 
predominate in vol. In 3 other ecosystems studied, 
ectomycorrhizal spp. were absent or almost absent. 

-0189 JANOS, D. P.; TRAPPE, J. M. Two new Acanlosprora 
species from tropical America. Mycotaxon (1982) 15, 515-522 
[En, i ref., 2 fig.] Univ. Miami, Coral Gables, Fla., USA. 

A. foveata is described from Mexico, Panama and Costa
Rica and A. tuberculata from Costa Rica and Panama. ' ite 
former was in mycorrhizal association with cacao, banana, 
sugarcane and many rain forest tree spp.; the latter with 
many tropical tree spp 

0190 KUCLY, R.I.N.; PAUL, E.A. Bianass 

of mycorbizal fungi associated with bean roots. 
Soil Biol. Biochem. Vol.14: 4113-tll. 1982. 

0191 LAWLEY. R. A.'. E.1. NEWMAN and R.CAMPBELL. (Puhlic 
Analyst's Lab., 220 Elgar Rd.. Reading RG2 0DG. U.K.) SOIL 3IOL 

237-240. 1982.Abundaae of esdomyeorribla and 
root-surface mcroorguslismas oan grown separately andIn 
BIOCIIEM 14(3): 


3 grasses mixture.-
Threegrasses Agrostil Deochampsia fleruniof acid, infertile soils, tenai, 
andFestuca oina were grown in pots separately and in 2-app.mitutres. After 
8 m. the abundance of internal mycrrbira infection and of bacteria and 
fungi on the ro.., surfaces was determined bymicroscopic examination ot 
stained root segments. Abundance oilof bacteria,fungi and mycorrhinas 
differed bctween species. of bacteriawas not affecire hyhost Abundance 
which other grassspecies(partner) waspresent, bt fungal abundance As 
consistently lowest when thepartner specieswasAgroirti and highest when it 
wasFrituca. As a result, in 2 sip. mixtures ingal wanslaysabundance 
intermediate between the 2 corresponding monoculture Mycorrhiralvalues. 
infection was alsoinfluenced by the partner species,but ina tess regular 
manner. 

w	0192 MAN1UNATHI, A.; BAOYARAJ, D. J. Vesicular 
arbuscular mycorrhlzas In three plantation crops and 
culttvars of field bean. Current Science (1982) 51 (14) 707. 
708 [En, 10 ref., 3 fig., 2 tab.] Univ. Agric. Sci., Bangalore,
India. 

The mycorrhizas are newly reported in Elettaria 
cardamomum, Piper bctc and black pepper. The numbers of 
.endomycorrhizal spores in root zone soil as influenced by 
cultivars of Lablab purpureus are tabulated. 
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0193 14cGRAW, A.C.; HDIDRIX, J.W. Spore 
populations and species composition of vesiculz 
arbuscular mycorrhizal fungi in relation to so' 
fumigation and crop species. Phytopathology

72(7): 951. 1982. 
Crop rotations Involving four treatments of pepper (cvYolo 
Wonder) oi tomato (cv Jet Star) grown In rumigated (retilyl 'io-
mide + chloropicrtn 167133%)) and nonfumlgated soil. %udex, or(Allow were established in lone 1981. Pepper and tomito trans-
plants were planted In rows of fumigated and nonfumgated soil. 
Sudex was planted i, plots of nonfurmigatd soil. Pepper, butnot tonato, vields 6ere Inproved slightly in fumigated compared
with nonrufalgated soil. hre tban tet species of mvcorrhizat 
funrl representing four genera (Acauletupora, Ciaspora. Monus.
Srlc-trCYL ) could be ide.tifhed fron each treatment in June 
and October. Closn macrocar.l comprised approximtely 50t of 
the total population ot nvcorrhloal fungaI spore". Crop treat-
mest, particularly sudex. was -ore Important than Poll fuel-
gallon i7 anipulattng the population level but not the species
Componsltion of the myrorrhieal fungi. Certain minority species 
wer, detected only with select soll and crop treatnents. 

0194 MORTON, J.B.; WRIGt1Tr, S.E. Recovery 


of Rhizobium and vesicular'-arbuscular mycor-
.iza. ungi froem red clover in acid mine soils 
'hytopathology 72(6):709. 1982. /bst. 

led clover may be a useful forage legume for initial re-vegeta-
tion of strip mine sites if inoculated with Rhizobium and VA 
aycorrhieal fungi adapted to acid soil environments. Abandoned 
or partially reclaimed strip mine sites near Elkins, w.V. were 

sporadically colonized by red clover, the roots of which were
nodulated and strongly mycorrhizal (as high as 91 infection). 
Rhizosphere soils from these plants with pit levels between 3.5
4.5 sadextractable P levels between 2-42 ppmwere mixed 1:1 with
sand, potted, andre-seeded with Kenstar red clever. Initial
seedling mortality ranged from 50-83X. After three months, sur-
viving plants were effectively nodulated andnycorchital. Wide 
variations In incidence and intensity of mycorchiral infection 
were observed amongsoils, which may be attributed either to 
endophyta efficiency or to inoculum density. Further characterioatiorrof interactions between symblonts, soil chemical proper
ties. ad red clover genotypes are Inprogress. 


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

Azygospores of the mycorrhizai fungus were found 

insidethe 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.I:p.. 

Froslburg StaleColl., Frostburg. Md. 21532.) The 571hAnnual Sessionor thWest Virginia Academy of Science, Elkins, W. Va.,USA. April 3, 1982. 
PROC W VA ACAD SCI 54(I): I. 1982. resultsPrellmlinsry of the 

oceurs or endomyconildas mine
en surface topsoil pli./ABSTRACT,GRASS, REVEGETATION. RECLAMATION. EROSION CONTROL 

* 0197 ROTHWELL, F. M.; VOGEL, W. G. Mycorrhizae 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 (wit) 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 andunreported species of mycorrhizal fungi (Endogonaceae) from 

Florida. Mycologia (1982) 74 (1)77-92 [En, 21 ref., 3 fig.]

Univ. Florida, Gainesville, USA. 


The occurrence of 5 spp. of Endogonaceae previously

unreported from Fla. is noted and 7 new spp. are described. 
0199 FTAHL,P.D. : CRISTEtISEIl^,. ycorrizal

fungi associated wiht Bouteloua and Agxopyron 

in wayoing sagebrush-gra Is 7 myco ia74(6) 

1982, pp.877-885. 

The spore populations of vesicular-arbuscular

(VA) mycorrhiza.l funigi at four sagebr'ushgrassland 
sites in VIyaning 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 (Glcmus fasciculatus, a. 

macrocarpu G mosseae. Entry-


15
 

p s infrequens, and an unidentified form.)
 
C ininity
cnposition 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. Environmental influence on spore pop
ulations in discussed.
 

0200 TA3ER, R.A. Gigaspora spores and
 
associated hyperparasites in weed seeds in soil.
 

0
Mycologia, 74(6) 1982. pp.i 26-1031.

*0200a TABER, R.A. yorrhizal fungi asso

ated with native and inproved varieties of
 
pecans Lt Texas. Fhvtooathologv 71(7):951.
1982. Abst.
 
Six genera of ectomycorrhizal fungiwere associated with 'l.: 
jllinoensio ii managed orchards, urbanplantings, and native ha
bitats in 8 counties in Texas. First documentation of the nat
ural occurrence of PaoZitih timtoi.-,j on pecan was recorded 

from managed orchards in3 counties. Spol-ocarps were produced
In orchards treated with pesticides - karmex, Princep, Surflan,Senlate, Du-Ter, Zolone. Sevin, and Roundup. They were abundantunder canopy drip-lines. in soil depressions, and onroots se
vered by cultivators. Antr, u metrcri.us;hugfqm was found in'or
chards in 2 counties. Scleroder-a. including S. ocpi. fruited 
sometimes on rootswhich also had P'ec-'thu associations. 
Tuber was found j nacpilus. and
in urban plantings. 7rojnt. 
uooula fruited only on native trees. VAM fungi included spe
ciesof Gto,.ua,Gigaevrom, and ScZcoc.,aco.
0201 TABER, R.A. Occurrence of Glomus spores in 
weed seeds in soil. 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 oleracca within soil-conlaminated capsules. Seeds of
4 other weed spp. harboured spores of vesicular.arbuscular 
mycorrhizal fungi.
 

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

Tradescantia. Nycologia 74:152-155. 1982.
 

0203 TABER, R. A.; TRAPPE, J. M. Vesicular
arbuscular mycorrhiza in rhizomes, scale.like leaves, roots,
and xylem of glninr. Mycologia (1982) 74 (", 156-161 [En, 6
ref., 4 fig.] Texas Aqric. Exp. Sta., Texas A & M Univ.,
College Station, USA. 

Ginger obtained inTexas, and which originated from Fiji 
and Hawaii,type. containedT]his is hyphae, vesicles and mycorrhizaof theGlomlus the 1strecord of a VA spores in 

ginger and of the invasion of the vascular system of any

plant, occurrence in rhizomatous tissue and in.scale-like
 
leaves. .1

0204 TRAPPE. J. M. Synoptic keys to the genera and 
species of zygomycetous mycorrhizal fungi. 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, 1I. D.;
 
BARUAlI, J.14. Note of the occurrence of endotrophic
mycorrhlza in water-hyacinth and Its significance in 
agriculture. Indian Journal ofAgricultural Sciences (1982) 52 
(1) 39-40 [En, 9 ref., I fig.] Reg. Res. Lab., Jorhat, Assam,
India. 

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 
grown is suggested.

0206 WALKER, C. Species in the Endogonaceac: a new
 
species (Glomus occultum) and a new combination (Glomus
geosporum). Mycotaxon (1982) 15, 49-61 [En, 20.ref., 4 fig.]
Iowa State Univ., Ames, USA,. 1

The new sp.,common in several parts of the world, is 
desnribed. It forms vesicular-arbuscular mycorrhizae with a 
variety of plants. The taxon G.macrocarpum var. geosporun,is raised to full sp. status.• 

0207 ZAK, J.C.; DANIELS04, R.M.; PARKINSON, 
D. Mycorrhizal fungal spore mumbers and species 
occurence in two amended mine spoils in 
Alberta, Canada. Mycologia (1982) 74(5):785-792. 
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Amendation of an oil sands tailings and a suhal-, 
pine coal mine spoil, with either fertilizer,peat, or liquid sewage sludge, had significant
effects on the occurrence of mycorrhizal fungi
and spore numbers thre years after the initial 
application. G].s'rnas tm and G._rrosseaewere thi onst c VA fungi--associaed w.-r-'-' werethe nmos auui on t-nrithe assomi~e spoils,Aj -pyn treSycaulrn on the two mine spoils.
Chiamrydospores of the E-strain ectornycorrhizal
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 

ad peat-amended plots. While there w
effect of endation of the subalpine spoil
onfec of red n ties spre numrspof 
on G. mosseae spore densities, spore numbers ofG. aErnegatum were highest in the peat- and ')undec
lowest in the sewage-amended plots. Chlamydo--
sp. re 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 .one 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 

pro .' 


*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 CIIILVERS, M. T.; DAFt, M. F. E Mycorrizas
of the Lilliflortie. IL Mycorrhlza formation and Incidence of
root hairs.In field grown Narcissus L, Telipa L. and Crocus 
L. cultivars. New Phytologist (1981) G9 (2) 247-261 [En, 41ref., 2 pl.] Dundee University, Dundee DDI 4HN, UK. -

Vesicular-arbuscular mycorrhizal (VAM) infections were
examined in 30 cvs of Narcissus, Tulips and Crocus over 2 
y-ars. 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 
as high levels of soluble phosphorus and host repression ofthe 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.

Tulips and Crocus roots were devoid of root-hairs. Analysis

of the incidence of root hairs in Narcissus suggested that
mycorrhizal roots were less likely to bear root hairs. 
0210 I~D,'NESE, 1H.B.; CAPDOS. F.J.B.N. [So 

observations on endanycorrhizal fungi associated 

with sugar-cane in Piracicaba, S5o Paulo].

Algunas observacoes sobre fungos endanicon'rizio
obsoi
em uas ac oan can-acuramr P cracria ,em aossociacao corn can-acucar em Piracicaba, SP.Solo (Brazil) 73(l):24-27. 1981. 8 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 rhizosplicre, under field conditions in Piracicaba,
Sao 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 ir the 
rhizosphere soil. most belonging to the genus 
Glomus although Gigaspora spores were also found. 
0211 DwIVEDI, R. S.; PATItAK, S. P. Occurrence ofvesicular mycorrhizal infection In an ornamental plant.
Indian Phytopathology (1981) 34 (4) 524-525 [En, 4 ret.]
Ba-aras Hindu Univ., Varanasi, India.

An Endogone sp. is newly reported forming a VA
mycorrhizal association with Impatiens balsamina. 
0212 FoRsTER, S. M.; NICOLSON, T. H. Aggregation
of sand from a maritime embryo sand dune by
microorganisms and higher plants. Soil Biology &
Biochemistry (1981) 13 (3) 199-203 [En, 10 ref.] Department 

or Biological Sciences, .University of Dundee, Dundee DDI 
4HN, UK. 

Addition of micro-organisms to sand from embryoan 
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 anoticeable increase. The number of microorganisms isolatedfrom aggregates each month varied during the course of theexperi ent. Aggregates from a treatment receiving
Penicilam spores were colonized by the greatest number of 
micro-organisms, and thz least colonized aggregates were 
fr a treatment where the sand w- initially sterile. 
fro 
0213 FORSTER, S. M.; NICOUtON, T. H. Microbialaggregation of sand In a maritime dune succession. SoilBiolo3 y & Biochemistry (1981) 13 (3) 205-208 [En, 14 ref.]Department of Biological Sciences, University of Dundee,DDI 4HN, UK. 

Aggregation 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 > I mm ranges. The smaller aggregates 
were colonized by fewer fungal species than the la.'ger ones. 
0214 GRAND, L. F.; RANDALl, . L. Endogone
pislformls and Endogone multiplex in North Carolina. 
Mycoloia (1981) 73 (6) 1092-1097 [En, 9 ref., 9 fig.] North 
Carolina State Univ., Raleigh, lISA. 
Endogone ptitfoytru is rt'uttd for the timS tieni in NolidCarolina. A speci's of Edjone similartt E., multpkev isdts rilhtd 
This, apparently, is tihe tirs( iriput of E. multpexstrie it%', tigtal 
discowry in 1922. 
0215 IQISAL, S. H.; YOUSAF, M.; YOUNUS, M. A field 
survey of mycorrhizal associations 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 theand 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 season. A mixture or 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 
venustum when growing under pine forest.t 

"0216 'JEIINE, W.; TttoIiSON, " 11. Endnmcnrrhiiiae 
In plant colonization on coastal sand-dunes at Cooloola,
Queensland. Australian Journalof Ecology (1981) 6 (3) 221230 [En, 22 ref.] CSIRO, Division of Tropical Crops andPastures, St Lucia, Australia 4067.In three mobile coastal sand dunes at Cooloola,
Queensland, networks of fungal hyphae were very common in 
the surface 0-20 cm of bare sand in the colonizing 7ones. 
These networks, consisting of long threads of hyphac,
extended out into the bare sands from the roots of pioneer
seedlings, most of which were endomycorrhizal. The fungi
intermeshed sand-grains to form aggregates which appeared
to be an important factor in stabilizing these loose sands. The 
sands were dominantly quartz grains partly covered by thin
sesquioxide coatings which contained some phosphorus.
Phosphorus held by sesquioxide is generally regarded as beingunavailable to most plants. However, the close attachment ofhyphae 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 KIANMEItR, H. Veslcular-arbuscular mycorrhlyal 
spore population and Infectivity of saffron (Crocus satius) InIran. New Phytologist (1981) 88 (I) 79-82 [En, 18 ref.]Sheffield University, Sheffield SIO 2TN, UK. 

Vesicular-arbuscular (VA) mycorrhizal infection of
saffron 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 Januasy
and low in July. Particularly heavy VA infection occurred in 
April. When spores of 0. 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 KIRAN SINGIL; VARMA, A.K. Endgonaeeous 
spores associated with xerophytic plants in northern India. 
Transactionsof the British Mycological Society (1981) 77 (3)
655-658 [En, 25 ref., 2 fig., 2 tab.] Jawaharlal Nehru Univ., 
New Delhi, India. 

Several Glomus and Gigaspora spp. were isolated from 
the rhizospheres of xerophytes including Zizyphus 
numinolaria, Calotropisprocera, Saccharum munja, Murrays
paniculata, Solanum zanthocarpum and Malvastrum 
coromandelianum. Spore production by these endophytes was 
related to seasonal growth of their hosts. 
0219 KOSKE, R.E. A preliminary study of 
interactions between species of vesicular-arbus-

cular fungi in a sand dune.Trans. Br. mnycol. Soc. 
76 (3) 411-t416 (1981) 
Interactions between five species of VA m 
rhizal fungi spo ating in association with thediafnt sponla ingl bnasriatune wethhe 
dominant plants on a single barrier dune were 

examined. 	The observed frequency of simultaneous 

occurrence of any two species did not differ

significantly fran 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 frcm high or low levels of sporulation by


o 
other VA species. The effect of host species on 

opurrence of VA species and spore density in the 

rlizosphere also was studied. Two fungi were 

absent or rare on three hosts, and spore pro
duction by Acaulospora scrobiculata was signifi-

cantly greater in assocTati----th-Annophila 

_rvili ulata than with L sth y.treatments
glaber. It was concluded~T-U- teraction 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-

nantal factors. 

0220 LAFERRIME, J.; KosKE, R. I. Occurrence of 

VA mycorrhlzas in some Rhode Island pterldophytes. 

Transactionsof the British Mycological Society (1981) 76 (2)


[E6 ti MepTr3nsac3io2 r ofo.,gniv. ofisod Islad,76(331-332tEn, 6 ref.]Dep. of Dot.. 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 MALAJCZUK, N.; LINDERMAN, R. G.; KOUGit, I.; 
TRAPPE, J. M. Presence of vesicular-arbuscular 
mycorrhlzae in Eucalyptus spp. and Acacia sp., and their 
absence In Banksia sp. after Inoculation with Glomus 
fasclculatus. New Phytologist (1981) 87 (3) 567.572 [En, 31 
ref., I fig., I tab.] Div. Land Resources Management,
CSIRO, Wembley, W. Aust., Australia. 

VA mycorrhizae occurred in seedlings of E. marginalis,
E. diversicolorand 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. pulchclla. The results 
are discussed in relation to the evolution of plants in 
Australia and the ecological significance of VA mycorrhizae
in the eucalypt forest ecosystem.
0222 M D. M The hil02 MALLOCHI, D.; MALLOCHI, B.B. Te mycorrzal 
status of boreal plants: species from northeastern Ontario. 
CanadianJournalofBotany (1981) 59 (II) 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 I had arbutoid and 5 ericoid mycorrhizae. The 

17 

- distribution of Cenbcoccum geophilum amcnig 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 endanycrrhizal fungi in a cerrado 
soil of the Federal District and their effect 
on phosphorus absorption by Brachiaria decumbens)
OcorTincia de fungos endmico~rizicos atvos
 

corrsolo de cerado do Distrito Federal va a 
ifluns al de o oe arao sfro
i. t5&tcia na absorcao de f6sforo Ixr Bnochiaria 
decuabe. Stapi Revista Brasileirx de Ciencia 
de Solo 5(2):102-105. 1981. 

Spores of indigenous endomycorrhizal fungi of
 
Gigaspora spp. and Glomus sp. were found in a
 
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 wei're higher
 
than in the dry season for the treatment with 86
 
kg/ha P.:.but at the level of 345 kg/ha P20, there
 
was an increase inthe spore number and a decrease
 

of rot 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 MOURIION, X. [Evidence of an 
endomycorrhlzogeanous association In pineapples in the Ivory
Coast.] Misc en ividence d'une association 
endomycorhizog~ne chez l'ananas en Ce6td'lvoire. Fruits 
(1981) 36 (12) 745-749 [Fr, 13 ref., 3 pl.] IRFA. OIB.P. 
1740.01 Abidjan, Ivory Coast. 

* 0225 NAPPI, P.; 3ODIC, R.; KOrLER, A. [Vestelar.
arbuicular 	 mycorrhizae In vineyards given different soil 

In Southern Tyrol.] Miconr'e vescicolo
arbuscolari in vigneti dell'Alto Adige sottoposti a differenti 
tecnichc di lavorazione del suolo. Afionia (1980-81) 24, 27-42
(It, en, 27 ref.] Istituto per lePiante da Legno e l'Ambiente,
C.so Casale 476, Torino, Italy. 

Samples of soil and roots of grape.vines with Kober 5BB 
root-stock were collected from 9 vineyard plots 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 layers. 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 = 0,01
 
level; correlatton 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 withr 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 confirr 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 im.aortant nutrients of the soil and then produced
 
a large development of absorbent rootlets in the superficial

layers where spore numbers and mycorrhizal incidence were

hihest. Most of the spores belonged to the fungus Glomusfasciculatus; 	 the very high number of spores in late winter 

means a high inoculum density of vine roots in the following 
seasons. 
0226 NEMEC, S.; MENOE, J.A.; PLArr, R. G.; JOIHNSON, 
E. L. V. Veslcular-arbuscular mycorrhizal fungi associated
 
with citrus in Florida and California and notes on their
 
distribution and ecology. Mycologia (1981) 73 (1) 112-127
 



[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 of66 orchards and nurseries in Fla. Glomus fasciculatus, G. 
nmacrocarpus, 0. etunicatus, G. constrictus, and Sclerocystis
sinuosa were present in both States. G.microcarpus and G. 
monospoivs were found in Calif. Gigaspora r argaritaand G. 
mosseac were associated with citrus in Fla. but not in Calif. 
Glomus fasciculatus was consistently associated with young 
trees (0-30 yr) and G. constrictus likewise with older trees 
(30-70 yr). Total numbers of myeorrhizal
associated with citrus in Calif. were correlatedAcaulospora,
soil P and organic matter, but positively with soil Na and 
p11. G. macrocarpus was more frequently found in Calif. 
citrus soils of high P content than was . microcarpus, and 
G. monosporus appeared to inhabit soils of higher 1,Ca + 
Mg, or salinity than several other mycorrhizalFloridaChlamydospores of 0. fasciculatus and 0. constrictus were 
most numerous from Nov.-May and least numerous from 
June-Sept. in Calif. 

0227 NL IAN, E.I. ; lEAf', A.J. ; LAWL', R.A. 
Altundanee of nmycorni.7.zas anrd root- sur'face mlicro-

organijms of Pjant,,go lanccolata in relation to
 
soil and veget5tT1n: A rmlti-variate approach. 


hewPhytol. 89, 95-108 1981.
A tt(1981)
At 40 sites in Dnglad and South W~ales, mostly

in grassland, features of the soil and vegetation
w e measured. 'Ihree Plantago lanceolata 
individuals were collected Irom each site, .itro-
gen, 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 exarination of stained root segments. The 

results were subjected to multiple re0oession
 
ana.lysis.

lyeorrhizal abundance was most significantly

related to vascular pt.ant cover (negatively) 

and Planta . leaflength positively), bacteria 

t')soil organic isatter (positively), fungi to 

cover of non-grasses (prwsitively) and leaf
 
phosphorus concentrartion (negatively). The 
ecological interpretation of these relationships 

is discussed. 


0228 NICOLSON,T. H. (Dep. Sci..The Univ.. DDIor Biol. Dundee 
4HN.Scotland.) Meeting of tht 13th International Botanical Congress,
Sydney, N.S.W., Australia, Aug. 21-28, 1981. PROC INT DOT CONGR
](0): 158. 1981.Edomycorrhtzas Incoastal sod moata, trasisad1 IsScoland, UK./ABSTRACT. 

0229 READ,D. J.;HASELWANDHER, K. Observations 

on the mycorrhlzal status of some alpine plent communities,

New Phytologist (1981) 88 (2) 341-352 [En, 32 ref.]

Department of Botany, University of Sheffield, Sheffield 

SI0 2TN, UK. 

In 12 Austrian alpine plant communities, levels of
vesicular.arbuscular mycorrhizal infection were highest in 
closed herb-rich communities of intermediate altitudes (1900
to 2500 in). 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 ranis
of the survey were infected with dark septate hyphae and, in 

the Cypcraceae, 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 ROSE, S. L. Veslcular-arbuscular 
endomycorrhlzal associations of some desert plants of Baja
California. Canadian Journal of Botany (1981) 59 (6) 1056-
1060 [En, fr, 18 ref.] Deparlment of Soil Science, Oregon
State University, Corvallis, OR 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, Anacardiaccae, Cactaceac, Euphorbiaceae,
Fouquieriaceac and Leguminosac, were colonized by
vesicular-arbucular (VA) mycorrhizal fungi. Soil sievings
revealed chlamydospores of Glomas microcarpus, 0. 
fasciculatus and 0. macrocarpus. At the time of sampling, 

the populations of VA fungal spores in the soil low,were 

with one tofive sample.
chlamydospores per 100 g soil 


o231 0, Distribution and
SCHENCK, N.C.;Sml G.S. 


occurrence of veslcular-arbuscular mycorrhizsL fungi on 
Florida agricultural crops. Proce-dinpr. Soil and Crop Science 
Society of Floida (1981) 40, 171-175 [En, 27 rcf.] Dep. of Pl. 
Path., Florida Univ., Gainesville, FL 32611, USA. 

Soil samples taken at 17 sites throughout Florida 
supporting 38 plant spp. from 14 families varied greatly in 
type, pH and P availability. Glomus spp. represented 63% of 
indigenous mycorrhizal fungi and Gigaspora 25%, 

Scrocystis, Entrophospora and Conpexipe 
spp. occurring infrequently. The 2 most common spp.,
Glomus intraradite and G. etunicatus occurred throughout
Florida on acid and alkaline soils with P availabilitv of 2.8
448 p.p.m.; Gigaspora spp. were much more common in N. 

than at other sites. Leuinous lats had the 
greatest frequency of mycorrhizal fungi associated with their 
roots. 
0232 .SINGH, KIRAN' mad Lab,. SchLifeA. K.VARMA. (Microbiol. 
Set., Jawaharlal TRANS DRMYCOLNehru Univ., NewDelhi--110067.)
SOC 77(3): pd~llan635-655. twlsm19811frcd.I,.a./NOTE, eeoui spores wihxewqpbytlc 19821,Endogoe associate 

0233 WAGNER, C. A.; TAYLOR, T. N. Evidence for 
endomycorrhlzae in Pennsylvanian age plant fossils. Scicnce 

212 (4494) 562-563 [En, 9 ref., I fig.] Ohio State 
Univ., Columbus, Ohic, USA. 

0234 WALKER, C.; TRAPPE, J. M. Acaulospora spinosa 
sp. nov. with a key to the species of Acaulospora. Mycotaxon
(1981) 12 (2) 515-521 [En, 5 ref., 12 fig.] Iowa State Univ., 
Ames,TheUSA.sp. (described) formed vesicular arbuscularmycorrhizae with wild strawberry in pot culture and was 
associated in the field with VA mycorrhizae of grasses, poplar 
and ash. 

0235 WALKER, C.;RilODES, L.H. a
Glomu$ albidus: 

new species In the Endogonaceae. Mycotaxon (1981)509-514 [En, 9 ref., 1 fig.] Iowa State Univ., Ames, USA.12 (2) 

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

0236 AL N, E. 13.; ALLEN, M. F. Natural re. 
establishment of veslcular.arbuseular myeorrhhzac folloving
stripminne reclamation in Wyoming. Journal of Applied
Ecology (1980) 17 (I) 139-147 [En, 43 ref.] Dep. of tlot.,
Wyoming Univ., Laramie, WO 82071, USA. 

Percentage root infection of Agropyron smithii and A.
intermed'um by vesicular-arbuscular mycorrhizae was
measured and soilspores were counted in 6 rcclaimctd
stripmine sites in Wyoming. On 2-and 3-yr old sites infection 
and spore counts were < 50% of native prairie levels. Spore
counts of a 3-yr old disced prairie site were not different fro 
the undisturbed prairie 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 survev
 
of ycorrhizae in some forest trees of Sri 1.nnks. 

In: Trpical ycorrhiza Research (Ed. by P. Hi
kola) Oxford Univ. Press Oxford, England. pp.146
153 (1980).

0238 BLOSS, H. E. Veslcular-arbuseular mycorrhiza

In guayule. Mycologia (1980) 72 (1) 213-216 [En, 4 ref.]

Department of Plant Pathology, University of Arizona,

Tuccon, Arizona 85721, USA. *
 

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

* 0239 CitILVERS, M. T.; DAFT, M. J. Endomycorrhlzas
and root hairs 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, I pl.(4 fig.),

I tab., Price £2.00] Dundee Univ., Scotland, UK.
 

Studies in NE Scotland indicated that in the field
 
endomycorrhizal levels are high atid generally beneficial,

inducing larger bulbs, although levels may be affected 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.
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0240 FORD, E. D.; MASON, P. A.; PELIIAM, J. Spatial
patterns of sporophore distribution around a young birch tree 
in three successive years. Tzansactions of the British
Mycological Society (1980) 75 (2) 287-296 [En, 19 rer., 5 uig.,2 tab.] Inst. Terrestrial Ecology, Penicuik, Midlothian, UK. 

The 3 mycorrhizal fungi were found in the 5th, 6th and
;th yr after planting in agricultural soil. The spatial patterns
of distribution varied both between app. and years
Sporophorcs of Lictarius pubescens increased in number,
spread rapidly from close to the tree and were aggregated in
increasingly tighter clumps. The number of sporophores of
Hcbeloma spp. and rate of spread from the tree declined and 
their aggregation into clumps became lax. The distribution ofLaccaria 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 5th 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 tree mycorrhizal fungi. Some evidence
is considered that sporophore distributions reflect the closely
adjacent occurrence of mycor,'izas and the processes which
affect the colonization of tree root systems by mycorrhizal
fungi. 

* 0241 GIOVANNETtI, M. Vesicular-arbuscular
mycorrhiza In middle Italy: their occurrence 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
Endogonaceac spores was * investigated in Pliocene
uncultivated clay soils. 105 samples of roots and adjacent soil
from seven 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 0 to 90%. Most soil
samples contained one 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 reported;' 
0242 lASELWANDTER, K.; READ, D. J. Fungal
association of roots of dominant and sub-dominant plants inhigh-alpine vegetation systems with special reference to 
mycorrhliza. Oecologia (1980) 45 (1) 57-62 [En, 28 ref.] Inst.
fur Mikrobiologie, Univ. hnnsbruck, Sterwartestrasse 15, A-6020 Innsbruck, Austria. 

Fungal root infection was analysed in healthy dominantand suh-duminant plants of zonal andandFsuunat ntof anealgtvegetationzoanalyad azcnal ioant 
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
fine endophyte (Glomus tenuis) type, being light and mainly
restricted to grasses in closed vegetation patches. More
extensive Glomus teniis 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 infction, 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 a
possible mycorrhizal fungus is considered. 

0243 HERRERA, R.A.; FERRER, R.L. Vesicular-arbuscular mycorrhiza in Cuba. Tit: Tropical

ycorrhiza Research (Ed. by P. tlikola) Oxfnrd 


Univ. Press Oxford, England. pp.156-162 (mq80). 

*0244 INSERRA, R. N.; NEMEC, S.; Lo GIUDICE, V. Aof244INSERRA R. N.; NnEoMyECzLnIti cu n ,fui survey of endomycorrhizl fungi In Italian c!trus nurseries.
Risista della Ortoflorofrutticoltura Italiana (1980) 64 (1) 83-

88 [En, it,8 ref., I pl.] Laboratorio di Namatologia Agraia,

CNR, Barin, Italy. 


Vesicular-arbuscular mycorrhizae (VAM) were found in

half the 149 soil and citrus root samples collected in Apulia.

Basilicata, Calabria, Messina and Catania. Gigaspora andSclerocystis species were detected in 2 samples, both from 

sour orange nurseries, and 2 unidentified Glomus-like species 


- were found in the other samples. The lack of VAM in so 
many samples may be due to the colamon use of fumigant
nematicides, 

0245 IQOAL, S. H.; BUSIIRA, P. Some species of 
Sclerocystis (Endogonaceae) from Pakistan. Transactions of
the Afycological Society of Japan (1980) 21 (1) 57-63 [En, 3
ref., I pi., 4 fig., 2 tab.] Univ. Punjab, New Campus, Lahore,
Pakistan. 

S.sinuosa, S.clavispora and the new spp. S micro'arpus
lqbal & Bushra and S. pakistanica lqba/ & Bushra are
described and illustrated from the rhizosphere of ferns and
cereals. 
0246 JENSEN, A.; JAKOBSEN, I. The occurrence of
vesteular-arbuscular mycorrhiza In barley and wheat grown in 
some Danish soils with different fertilizer treatments. Plant
and Soil (1980) 55 (3) 403-414 [En, 20 ref., I fig., 5 tab.]
Danish Agric. Advisory Cent., Viby J., Denmark. 

Soil samples, roots and shoots were collected from:
barley crops at 3 locations which had received diflerent
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 analyzed for Nwere 
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
selected samples correlated well with infection intensity.
Shoot P did not differ significantly between treatments in
spite of significant differences in soil P. 

*0247 MALLOCH, D. W.; PIP.OZYNSKI, X. A.; RAVEN. P.
H-- Ecological and evolutionary significance of mycorrhizal
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 Botany, University of Toronto, Toronto, Ontario M5S 
IAI, Canada. 

About four-fifths of all land plants form
endomycorrhizae, whereas several groups of trees and shrubs,
notably Pinaceac, some Cupressaceac, Fagaceac, Betulaceae,
Salicaccae, Dipterocarpaceae, and most Myrtaceae form
ectomycorrhizae. Among legumes, Papilionoideae and 
Mimosoideae have endomycorrhizae and usually form 
bacterial nodules. The members of the third subfamily,
Cxesalpinioideae, rarely form nodules, and one of the
included groups, the two large, pantropical, closely related
tribes Amherstieae and Detarieae, regularly formectomycorrhizae. Nodules and ectomycorrhizae may well be
alternative means of supplying organic nitrogen to the plantsusually occurthat form them.in forestsThose plants having richness, whereasof high species endomycorrhizae
usuallyioccur in forests ofahighospeciesfrichness, w
those with ectomycorrhizae usually occur in forests of lowv
species richness. The roots of ectomycorrhizal trees, however,
supporti large species richness of fungal symbionts, probably
those of endomycorrhizal trees have low fungal species

th on yo ut trees o funglspecies
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 series of ecologically
important events through the course of time from the Middle 
Cretaceous onward at the expense of ndomycorehizal
forests. 

* 0248 MisHRA, R. g.; SHARMA, G. D.; GATriioI, A. R. 
Mycorrhlzas in the ferns of north eastern India. Proceedingsof the Indian National Science Academy, B (1980) 46 (4)546-551 I tE 19 ref.] Department of Botany. School of Life 

Sciences, North Eastern Hill University, Shillong 793 014, 
India. 

All of the 40 fern species examined possessed vesiculararbuscular mycorrhiza. The endophytes belonged to thegenera (iomus, Gigaspora, AauIoepora and Sclerocystis.
Sgerocyvis was associated with all except three of the fern

species. Infection levels ranged from 63.3 to 92.0%. Different

fern species exhibited different stages of fusal invasion
 
ranging from hyphac, arbiucules and veicles or a
combination of all the three. 

0249 NADARAJAII, P. Species of Endogonaceae and

sycorrhizal association of E&ae.A g teenha .and
 

19
 



Theoboma cacao. It: Tropical ycorrhiza Research 

(Ed. by P. Mikola) Oxford Univ. Press Oxford, 

England. pp.232-237 (1980). 


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

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

0251 PFEtFFER, C. M. : BLOSs, H. E. Vesicular. 
arbuscular mycorrhizal fungi on soybean in Arizona. 
Myrologia (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.f 
0252 POWELL,C. L. Mycorrhlzal Infectivity of eroded 
soils. Soil Biology and Biochemistry (1980) 12 (3) 247-250 
[En, 12 rcf.] Ruakura Soil & Plant Res. Sta., Ministry of 
Agric. and Fisheries, Private Bag, Hamilton, New Zealand. 

A method to assess the mycorrhizal inoculum infectivity
of soils is described. Mature 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-1soil, and 13 of these soils had less 
than 0.2 propagules g-1. 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 vesicular-
arbusctiar-mycorrhlzal fungus Glomus tenuls with moss. 
Afycoloa (1980) 72 (I)191-195 [En, Ibref.] 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 fenuis 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 Phicum pratense (65% cover).t 

0254 REDEIAD, J.F. ycornhiza in natural 
taopical forests. In: Tropical mycor'riza 
researh (Rikola, P. ed.) Oxford Univ. Fzess 
Oxford, England. pp. 127-142. (1980) 

0255 ROSE, S. L. Mycorrhizal associations of some
actinomycete nodulated nitrogen-fixing plants. Canadian 
journal of Botany (1980) 58 (13) 1449-1454 [En, fr, 36 ref.]
Department 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 (fBetulaceae,
Casuarinaceae, Myricacae, Rhamnaceae, Rosaceae,
Elacagnaceae and Datiscaceae) collected from USA, Japan
and England were examined. Both mycorrhizae and 
actinomycete-induced nitrogen-fixing nodules were present or
species of Alnus, Casuarina, Ceanothus, Myrica, Shepherdia,
llippophae, Cercocarpus, Dryas, Purshia, Comptonia and 
Datisca. Soil sieving revealed species of the following genera
of vesicular-arbuscular (VA) mycorrhizal fungi: Gigaspor,
Gloonus, Acaulospora, Entrophospora and three undescribed 
taxa. Spores in the rirst genera were mostthree of fungi 
common. The VA mycorrhizal fungi exhibited distinct 
distribution patterns when associated with nonleguminous
nitrogen-fixing hosts in different 
ectomycorrhizae were not characterized, 

habitats. The 

0256. ROSE, S. L.; TRAPPE, J. M. Three new 
endomycorrhizal Gloinus spp. associated with actlnorrhizal 
shrubs. Mycotaxon (1980) 10 (2) 413-420 [En, 9 ref., 9 fig.]
Oregon State Univ., USA. 

G. halonatus, G. lacteus and G. scintillans are described 
in field association with vesicular arbuscular myconhiza of 
Ceanothus velutinus and Hippophae rhamnoides, C. velutinus 
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and Purshia tridentata; and Cercncarpus ledifolias and P. 
tridentata, respectively. 
0257 RIESS, S.; RAMBELLI, A. Preliminarynotes
 
on mycorrhizae in a natural tropical rain forest.
 
In: Tropical ycorrhiza Research (Ed. by P. Hikola)

Oxford Univ. Press Oxford, England. pp.143-145
 
(1980).
 

0258 SALEI-RASTIN, N.; DJAVANSIIIR, K. ilycor
rhizal studies of Iranian forest trees. In: Tro
pical ycorrhiza Research (Ed. by P. Hikola)

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 ref.]
Plant Pathology Department, University of Florida,
Gainesville, Florida 32611, USA. 

The yearly incidence of root . colnization 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
yielded the greatest number of species (12) from a single crop
during this period. The highest number of spores was 
associated with soybean and the lowest number of si -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 sNores increased while G. gregaria and G. gigantea
decreased in numbers during the 7-yr study. Gloinus 
macrocarpus var. geosporus and G. fasciculatus %%ere
observed in 1971 and/or 1972 but were not recovered again
until 1978. Only two species, Gigaspora margarita and G. 
gregaria, were recovered each year that samples were taken.
The highest level of root colonization occurred in 1972 and 
was followed by a decline in 1973-1974 but mycorrhizae
showed 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 SCstOEPP, H.; MILLIOUD, D.; DEFAGO, G.
 
[Investigations on the appearance of VA-myeorrhizae In some
tobacco-growing regions of Switzerland.] Untersuchungen 
zum Auftreten von VA-Mykorrhizen in cinigen
Tabakanbaugebieten der Schweiz. Bulletin. Bodenkundliche 
Gesellschaft der Schweiz (1980) No.4, 50-56 [De, 5 ref.] Eidg.
Forschungsanstalt, CH-8820 Wiidenswil, 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 p11 and
phosphate content of the soil; in one area itwas inversely
correlated with humus content. Inoculation with spores of
Glomus mossac increased mycorrhizal formation in soils of 
two regions, but not in soils of a third region. 

0261 SMITH, S.E. Myeorrhlzas 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, SA., Australia 5064. 

The range of mycorrhizal types is compared with respect
to structure and nutritional mode of the symbionts.
Ectotrophic, vesicular-arbusculat and ericaceous mycorrhizas
of autotrophic plants are considered. A generalized qualitative
model of interactions between symbionts is presented 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.
 

* 0262 ST. JoHN, T. V. [A list of Brazilian tropical
plants naturally Infected by vesicular-arbusculur 
mycorrhizas.] Uma listade plantas tropicais brasileiras 



naturalmente infectadas micorrizacom vesicular-arbuscular. 
Acta Amazonica (1980) 10 (I) 229-234 [Pt, en, 23 ref., I 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. JOHN, T. V. A survey of mycorrhizal Infection 
In an Amazonian rain forest. Acta Amazonica (1980) 10 (3)
527-533 (En, pt, 22 ref., 2 tab.] Natm. Res. Inst., Manaus,
Amazonia, Brazil. 

, 0264 TARASOVA, Zit. 0. [Mycotrophlsm of ileraclieum 
trachyloma Flsch. & C. A. Mey.] Mikotrofizm Heracleum
traciylomna 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 inH. trachyloma growing near or in water in the vicinity of

Germuck, Armenia. 


0265 TIIOMAZINI-CASAGRANDE, L. I. [Myeorrhlza ofplants of enclosed pastures: Cassia occidentalis L.) Micorriza 
cm plantas do cerrado: Cassia occidentalis L. Phyton,
Argentina (1980) 39 (1/2) 113-120 [Pt, en, 7 ref., 5 fig.] Inst.
Biosci., Univ. S5o Paulo, Rio Claro, Brazil. 


Anatomical and morphological features of the

mycorrhizas are described. 


* 0266 TZEAN, S.-S.; Y.-S.IIUANG, The occurrence and 

formation of vesicular-arbuscular mycorrhizae of citrus and

maize. Botanical Bulletin o" Academia Sinica (1980) 21 (2)

119-134 [En, ch, 23 ref., 4 ig., 2 tab.] Inst. Bot., Academia

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 Endogonaceac 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. mosseac 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 WAIDYANATtIA, O.P. DE S. Mycorrhizae of 

Hevea and leguminous ground covers in rubber 

plantations. In: Tropical ycorrhiza Research (Ed. 

by P. Hikola) Oxford Univ. Press Oxford, England.pp. 2 38-241 (1980). 

0268 Aoor, 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. AustralianJournal of Botany (1979) 27 (4) 363-375 [En, 23 ref.] Dep. of
Soil Sci. and P1.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 rigidumpecis wreformd wth tis ssenialy th sae an weeformed with this species were essentially the same and were 
largely unaffected by nitrogen supply: the hyphae in N-
deficient plants were slightly wider than those in N-adequate
plants of T. subterraneum 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 hyphae within the root of T. subterraneum. 
Howevtr, P added in excess of that required for maximum
plant yield eliminated 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.; SCtINEIDER, R.W.phoapola, a ncw genusin the 1979. EntthAo-Endogonaceae. Hyco-taxon, 8, 347-352. 

0270 BAGYARAJ, D. J.; MANJUNATIt, A.; i'ATIL, R. B. 
Occurrence of vesicular.arbuscular mycorrhizas In sometropical aquatic plants. Tran.sactions of the BritishMycological Society (1979) 72 (I) 164-167 (En, 12 ref., 3 ig., 
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I tab.] Univ. Agric. ScL, ,Bangalore, India.
 
VA mycorrhizas were present 
 in 3 of the 12 spp.

examined, viz. Cyanotis cristata, Eichhornia crassipes and
Salvinia cucullata. The last is a rootless aquatic fern but one
leafat each node functions as a root. This ts the 1st report of
VA mycorrhiza in roots and modified submerged leaves of 
tropical aquatic plants.
 
0271 BLOSS, H. E. Veslcular.arbuscular mycorrhlzae

In Jojoba iand marlola. Mycologia (1979) 71 (4) 831-834 [En,
5 ref., 1 pl.] Arizona Univc-sity, Tucson, Arizona 85721, 
USA.Vesicles were fou.id in jojoba (Simmondsia chinensis)and mariola (Parthenium incanun) roots. It is suggested thatinoculation 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., a useful fungus for veslcular-arbuseular mycorrhizal
research. Canadian Journal of Botany (1979) 57 (I) 539-542[En, fr, 4 ref.] Oregon State University, Department
Botany and Plant Pathology, Corvallis, OR, USA 97331. 

of 

Glomus epigacus, which ha5 been found in the soil of a
Mexican tropical forest, has not b-en shown to form
mycorrhizal associations in the field, but forms
endomvcorrhizae on various species of potted plants in the
preenhouse. 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
snaking 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. epigneus from Glomus 
macrocuipus, which normally does not fruit epigeously and
has a much broader, thick-walled, noninserted hyphal
iattachment and brown wall color in transmitted light.t
0273 FER'RAZ, J. M. 0. [Survey of vesicular.
arbuseular mycorrhlza In some Amazonimn crops.)
Levantamento de micorriza vesfculo-arbuscular em culturas
da Amaz6nia. Revista Brasileira dc 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 (Urena
lobata) and jute. All spp. were infected by VA mycorrhizae,
but different spp. exhibited different degrees of infection andnumbers of spores. The predominant spores were ofAcaulospora, indicating their tolerance of the high temp. andacidity of Amazonian soils. 

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

From the published literature, 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 HAYMAN, D. S.; STOVOLD, G. E. Spore
populations and Infectivity of vesicular arbuscular
mycorrhlzal fungi In New South Wales. Australian Journal ofp ou l and InNewtiouty Wales iu la n JournlarBotany (1979) 27 (3) 227-233. [En, 16 ref.) Dep of Agric., 
Boan (1979 27 ( 273 , 16lref D.S ofAgriBiol. and Chem. Res. Inst., Rydalmere, N.S , Australia 

The distribution of vesicular arbuscular mycorrhizal
funi in different crops in New South Wales was studied.
Spore numbers varied considerably between sites and were
fawes, in uncultivated native grassland than in sown pastures,
lucerne and cereals. The crops examined were wheat, oats,
barley, maize, sorghum, lucerne, mixed pasture, Paspalum
dilatatum, native grasses, soyabean, cotton, tobacco and

sunflower. 8 spp. o," Endogonacese were found of which
 
Acaulavpora laevis and Glomus mossese were most common.
 

*0276 MEJSTAIK, V.; KELLEY, A. P. Mycorrhlzae InSequoia glgantea Lindl. et Gard. and Sequoia semperrirensEnd[. tcskd Mykologie (1979) 33 (1) 51-54 [En, cs, 5 ref., 3 
fig.] Ostav krajinn6 ekologie tSAV, Prfhonice,
Czechoslovakia.
 

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



severe mycorrhizal infection than thin white roots. Ammophila arenaria and Agropyron junceiforic in pots
Development of endophytic hyphar was max. in the central containing unsterile foreshore sand was improved by the
and inner cortical celllayers. Arbuscules and vesicles formation of mycorrhizae 0. fasciculatus and G. macrocarpus
occurred in the parenchyma. The roots were without root var. geosporus. In dune sands maize grew better with both 
hairs, these endophytes than with either alone. The possible
0277 MILLER, R. 11.; habitats isdiscussed. unstableCARDOSO, E.J. B.N.; CARDOSO, C. significance of mycorrhizae in nutrient-poor and 
o. N. Some observations on mycorrhizal Infection of 
tropical forage legumes and grasses In Brazil. Summa 
Phytopathologica (1979) 5 (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 soil was studied. The most heavily infected spp. were 
Bermuda grass (74%), Centrosema pubescens (65%),
Brachiaria plantaginio (60%), B. dccumbens (50%),
Pcnisetum 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 
inycorrhiza (VAM) in plant communities of revegetated mine 
spoils and undisturbed areas of the Red Desert of Wyoming 
srvwed 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
Chenopodiaceae. The major difference between the plant
species encountered in each community is associated with 
their reproductive strategy, as well as whether the plants
possessed VAM. Tire major sp:cies encountered on 
undisturbed sites are Atnple. gardneri, Atriplex conferrifolia. 
Ccratoidcs Janata, Grayia spinosa, Kochia americana, and 
Sarcobatus vermiculatus, all possessing mycorrhiza.
tlalogeton glomeratus predominated in disturbed sites and 
"2 7 q MINDIAStIVILI. Ztt. M. [Data on mycotrophy of 
potato under cultivation conditions In Eastern Georgia.]
Trudy Instituta Botaniki Akademii Nauk Gruzinskor SSR 
(1979) No.29, 133-140 [Georgian, ru, 21 ref., 6 fig.] Inst. 
Bot., Georgian Acad. Sci., USSR. 

Mycorrhiza of potato was widespread in all the main 
ecological zones of the region; all were of the Endogone type.
Mycorrhizal infection appeared 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 middleregion, increasing again intie valleys. 

028C NICOLSON, T. H.; SCHENCK, N. C. 
Endogonaceous mycorrhizal endophytes in Florida. Mycologia

(1979) 71 (1) 178-198 [En, 14 ref.] Plant Pathology

De artment, University of Florida, Gainesville, Florida 

32il, 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 chlamydosporc species. 
Seven species of Gigaspora, including four new sp&iecs, G. 
nigra, G, pellucida, G. ro;ea, 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.; JOHINSTON, C. Mycorrhiza in
the graminese. 111.Glomus fltvciculatus 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.] Department of Biological Sciences, University of 
Dundee, Dundee DDI 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 dune stabilization, and infection 
increased during summer and autumn. Growth of 

*0282 NOZADZE, L. M. [jMycotrophy of Compositae
species In relation to vertical distribution in Georgia.] Trudy
Instituta Botaniki Akademii Nauk GruzinskoT SSR (1979)
No.29, 117-132 [Georgian, ru, 2 tab.] Inst. Dot., Georgian
Acad. Sci., USSR. 

Endotrophic-vesicular mycorrhizas wern. characteristic of 
97 out of 115 spp. at 0-3600 m above sea 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 OSItIMA, S. [The occurrence of vesicular-arbusCular 
mycorrhizae In tobacco by means of inoculating with 
endomycorrhlzal root pieces 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 0. japonicus were kept
alive under moist conditions for > 30 days and hyphae 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
urbuscular 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. 13.;WAGNER, D.; MOORMAN, T.;KIEL,
J. The role of endomycorrhizae in revegetation practices
in the semi-arid west. 1. A comparison of incidence of 
mycorrhizae in severely disturbed vs. natural environments. 
American Journal of Botany (1979) 66 (I) 6-13 [En, 33 ref.]
Dep. of Bot. and Pl. Physiol., Colorado State 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 > 99% 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 mycorrhizal fungal 
component in reclamation programmes designed to produce
stable ecosystems is emphasized.
0285 RICti, J.R.; SCIIENCK, N. C. Survey of north 

Florida flue-cured tobacco fields for root-knot nematodes and 
vesicular-arbuscular mycorrhizal fungi. Plant Disease
Reporter (1979) 63 (11)952-955 [En, 15ref., 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 fields. The 
number of such spp. was low compared with other agronomic 
crops in the region. 

0286 ROSE, S. ; 
J.M. Glcrcs ger-dcn
8:297-301 (1979) 

"DRIELS, 
imnii sp. 

B.A. ; 
nov. 

TRAPPE, 
Iycotaxon, 

0287 ROIEWE2L, F.M.; TRAPPE, J.M.
 
Acalosiora bireticulata, sp. nov. Mycotaxon:
 
8:71-7 (197U).
 

0288 TItOMAZINi, L. 1. [MycorrhLza on plants of
fenced-In land: Davilla rugosa Poir.]'Micorriza em plantas decerrado: Davilla rugosa Poir. Revista de Agnicultura
Piracicaba, Brazil (1979) 54 (4) 195-199 [Pt, 6 ref.] Inst. 
Biosci., Univ. Jsilio de Mesquita Filho, Rio Claro, SP, Brazil. 

Endotrophic mycorrhiza belonging to the Paris 

quadrifolia type were noted on D. rugosa. 
0289 TItOMAZINI, L. I. [Veslcular.arbuscular
mycorrhlza In Solanum lycocarpum St. HiI.]Micorriza 
vesicular-arbuscular em Solanum lycocarpum St. Ilil. Phytcn,
Argentina (1979) 37 (2) 97-103 [Pt, en, II ref., 2 fig.] Inst. 
Biosciences, Univ. Rio Claro, Sao Paulo, Brazil. 

The mycorrhiza, occurring under natural conditions in 
the Rio Claro and Corumbataf regions, Brazil, are described. 
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0290 TRAti'E, J.M. Glomus segmentatus sp. noy.
Transactions of the British Mycological Society (1979) 73 (2)362-363 (En, 2 fig.] Pacific Northswest Forest Range Exp.
Sta., For. Sci. Lab., Corvallis, Ore., USA. 

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

0291 WALKEi., C. Comple.tipes moniliformls a new 
genus and species tentatively placed in tire Endogonaceae.Mycotaxon (1979) 10 (1) 99-104 [En, 7 ref., 1 fig.] Iowa SuiteUniv., Ames, USA. 

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

0292 WLIJIAN, A.C.M. ; lEUIZELAW, H.L.C.
Biocheincal contributions to the taxoncnic 
status of the endogonaceae. Can. J. hot. 57: 
2814-291. 1979. 
The Endogonacoae are generally considered as 
zygoycete representatives, although zygospores 

en observed in the type genus Endo-
u e n l y , h e h y -r-i-e
f .%_, C n s e cmy eto s o r c 
one, Consequently, thsomycetous or yTifc 

a.:nycetous nature of soe fungi classified 

dogomsceaoin the F~n cannot be excluded. Thle 
presence or absence of chitin in cell walls can
indicate the camycetous or zygomycetous relation. 

ship. The occurrence of glucosixine was inves-tigated by gas-liquid ch.nantographic snyssfiat celgasliquidh rzat a phcsnaysis
of intact cell hydrolyzates, a process requringsall quantities of material. The cells were 

also characterized by Curie-point pyrolysis mass 

spectranetry. These two techniques were applied

to 'Iyophilizedspores or sporucarps of Endogone 
Glonus, Glaziella, and Gi aspra. Mucor mucedo,
Alulomces arbuscula, tytlui spinosu , - -
Saprolegria ferax were. -includedfor co:mparison.
In all endogonaceous isolates tested, a strong
predcmirnance of chitin was indicated, supporting

their classification within the Zygmycetes.

The phylogenetic significance of chitin and 

cellulose distribution in fungal cell walls is 

discussed. 


0293 WILLIAMS, S.E. Veslcular-arbuscular mycorrhlzae
associated with actinomycele-nodulated shrubs, Cerocarpus
montanus Raf. and Purshla 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 rhizospliere soil of sevcral representative
plants uf C. montanus and P. tnidentata were collected from
several locations in New Mexico and tire Laramie and
Medicine Bow Mountains of SE Wyoming and examined foe
vesicular-arbuscular (VA) mycorrhizal symbionts. Spores of
VA mycorrhizal fungi were isolated from rhizosphere soil and
identified. Field plants were found to be heavily infected with
VA mycorrhizal fungi. The isolated mycorrhizal symbicnts 
were identified as Glomus spp. Microscopic examination ofroots suggested Gigaspora and Acaulospora spp. were also 
present. 

*0294 A.TINTA;, N.; ONER, M. [luvestigation on themycorrhizal condition of herbaceous and woody plants In
Izmir province.] Izmir ili dahilinde bulunan baztotsu ve
odunlu bitkilerin mikorizal durumlan hakkinda bir ara tirma.
Ege tiniversitesi Fen Fakiltesi Dergisi, B (1978) 2 (I) 33-54
[Tr, en, 35 ref., I tab.] Dep. Bot., Ege Univ., Borova, Izmir,
Turkey. 


0295 CARDOSO, E. J.1. N. [Occurrence of mycorrhiza 

on coffee.] OcorrEncia de micorriza em cafE. Summa

Phytopathologica (1978) 4 (2/3/4) 136-137 [Pt, en, 
 I ref., 3fig.] Luiz de Queiroz Agric. Coll., Piracicaba, Brazil. 

Mycorrhizal infection is reported on coffee seedlings 

grown in the nursery or natural soil mixed with forest soil,

svittout fumigation atid mineral fertilization. A possible
relation between mycorrhizas and better development of the
seetlings is discussed. 

0296 CLOUGtH, K. S.; SurroN, J. C. Direct
6hscrvation of fungal aggregates in sand dune soil. Canadian 

Journal of Aficrobiohogy (1978) 24 (3) 333-335 [En, fr, 4 ref.,
6 fig.] Res. Sta., Agric. Canada, Charlottetown, PEI, Canada.


TIre mycorrhsizal fungus Glootus in association with bean 

(Phascolus ,ulgaris) hosts in pot cultures and grass hostson
Lake !turon sand dunes produced extensive external
mycelium which was the dominant factor in the aggregation
of soil particles. Light and scanning electron microsopy
indicated that thesand grains were attached to the hyphae.
Antamorphous deposit, oftenpresent at tire interfaces of sand 
grains and hyphae, appeared to act a%an adhesive. Staining
procedures indicated that this inaterial containedpolysaccharide. Olher nicro-orgarisns were observed inassociation with the G. hyphae and the amorphous deposits. 
0297 CRusti, 1. R. Changes in effectiveness of soil
endomycorrhlzal fungal populations during pasture
development. Ne, Ze.dand Journal of Agricultural Research(1978) 21 (4) 683.685 [En, 8 ref., I fig.,I tab.] DSIR,
Palmerston North, New Zealand. 

Huia white clover and hill country white closer 'were 
used as test plants in a glasshous,- experiment consisting of 
reciprocal inoculations w.ith mycorrhieal pogulations from 3 
soils at different stages of pasture dcveloplnt. There were 
strong endophyle X hostand endoplyte X soil interactions. 
There was a rapid increase in tire effectiveness of soilndophyte p o p u la tion s a s pa s tur e de v e lo pm en t proc e e d e d .This is assulned to result from host selection for effective 
endophyte strs. from a diverse soil population undci a 
changing environment. 

0298 DAVISON, D. E.; CHRISTENSEN, M. Root
mierofungal and myeorrhyzal associations In a shortgrasprairie. Science Series, Rangc Science Departme,it, ColoradoState University (1978) No.26, 279-287 [En, 49 ref.] Dep. ofBt., Wyoming Univ., Laramie, WY 82070, USA.Mycorrhizal arid otlier root-associated microfungi closcly
associated with root processes and root decomposition in a 
short-grass prairie on the Pawnee site of the US/HIIP
Grassland Bionic in N.E. Colorado are described. Direct 
inspection of 10 plant spp. revealed the abundance of
vesicular-arbuscular mycorrhizae in the short-grass prairie.
Infection of root pieces 1-2 mm in length ranged frow:, 55c 
for Opuntia polyacantha to 88-90% for BoutlouA grau 's. 
Aster tanacetifolius and Plancaorshii. 
0299 HAYMAN, D. S. Mycorrhizal populations of sown 
pastures and native vegetation in Otago, New Zealand. New 
Zealand Journcl of Agricuhural Research (1978) 21 (2) 271
276 (En, 19 ref.] Dep. of Not., Otago Univ., Dunedin, New
 
ZealLnd.
Vesicular-arbuscular mycorrhizal fungi (Endogonaceae)

were present asresting spores (6-1590/100 g soil) and as root

infection (4%-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 tIre
Glomus fasciculatus group. It was suggested that since there
 
was no distinctive distribution pattern there is some

ecological equivalence between spp.
 

0300 HERSKOWITZ, J.M.; ESTEY, R. Ii. Endogonacene
from Quebec soils. Canadian Journal of Botany (1978) 56 (8)1095-1098 [En, fr, 13 ref., I fig.] Macdonald Coll. McGill
Univ., Ste. Anne de Bellevue, Que., Canada.
 

Spores isolated from soils near Macdonald Coll. included
those of Glomus ntosseae, G. macrocarpusvar. 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.; MEIIRAVARAN, H.; GERDEMANN, J.
V- Veslcular-arbuscular inycorrhizae in the

Chenopodiaceae and Cruciferae: do they occur? Canadiarn
Journal of Botany (1978) 56 (22) 2813-2817 [En, fr, 20 ref.]
Dep. of Plant Pathology, Univ. of Illinois, Urbana, 61801,
USA. 

Published reports of VA mycorrhrizae in Chenopodiaccae
and Cruciferae are summarized. Sparse vesicular(chlamydospore) infection by Glomus fasciculatus was foundin 4 out of 6 species of Cheniopodiaceae (Chenopodium
album, Camaranticolor, C.quinoa and Spinacca oleracca) and 
two out of five species of Cruciferae (Brassica nigra andRaphanus sativus) but only when grown in the presence of amycorrhizal companion plant, citrus or onion. No arbuscules 
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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 mycorrhizae. As hyphae 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. 

IQiAL, S. H.; :TAUQIR. S.; AztZ, A. 1.; AtIMAD, J.surMey
S.;grazing 
mycorrhizal associations In cereals, Biologia, Pakistan (1978) 
24 (1) 97-113 En, 19 ref., Q tab.) Univ. Punjab, Lahore,
Pakistan. 

03020302 IQ AL, H. ; :A - S.;d veI.larA. arMalaJ. 

VA mycorrhizal infection 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 particular 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 . 
spores and VA mycorrhizae are discussed. 

0303 KItAN, A. G. Veslcular-erbascular mycorrhlizas 
in plants colonizing black wastes from bituminous coal 
mining in the lllawarra region of New South Wales. New 
Phytologist (1978) 81 (1) 53-63 [En,' 40 ref.] Science 
Department, 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 macrocarpns 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 differt ices in the 
degree of infection between Festuca species or habitats were 
observed. Eleven mycorrhizal fungi were identified and 
ranked by decreasing fi,:quency as follows: Glomus 
fasciculatus, Glomus tenuis, Gigaspora calospora, 
Acaulospora laevis, Glomas macrocarpus var.macrocarpus,
Glomus microcarpus, Acaulospora scrobiculata, Glomus 
nosseac, Glomus macrocarpus var.geosporus, Sclerocystis
rubiformnis, 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 Fidahoensis to 5.0 species for 
Farizonica. None of the mycorrhizal fungi appeared to be 
specific for any particular Festuca host. 

0305 PoTTY, 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. 

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

0306 REECE, P. E., "BONIIAM, C. D. Frtsquency of 
endomycorrhtzal Infection In grazed and ungrazed blue grama
plants. Journalof Range Management (1978) 31 (2) 149-151 
fEn, 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 endomycorthiza 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 tousg the first frequency criteria. However, roots of 
previously grazed plants qnd significantly higher frequencies 
of vesicles than those collected from cxclosures. Frequency of 
vesicles was found to increase linearly witi" increase inrooting depth of blue grama. Significant grazing effects on tie 
frequency of vesicles were observed primarily in the first 
sample depth, 0-10 cm. 

*0307 ROTIIWELL, F. M.; HOLT, C. Vesicular.arbuscular 
mycorrblzae established with Glomus fasclculatus spores
Isolated from the faeces of cricotine mice, USDA Forest 
Service Research Note (1978) No. NE-259, 4 pp. [En, 6 ref., 
I fig., I tab.] USDA, Forest Service, Broomall, Pa., USA. 

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

0308 SPARLING, G. P.; TINKER, P. B. Mycorrhizal
Infection In Pennlne grassland. 1. Levels of Infection in the 
field. 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 little 
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 sites.
Lime, N and K dressings did not appreciably affect the 
amount of mycorrhizal infection. 

*,0309 SPITKO, R. A.; TATTAR, T. A.; RotIDE, R. A. 
Incidence and condition of vesicular-arbuscular mycorrhizae
Infections in the roots of sugar maple in relation to maple
decline. Canadian Journal of Forest Research (1978) 8 (4)
375-379 [En, fr, 22 ref.] Department of Plant Pathology, 
University of Massachusetts, Amherst, MA, 01003, U.S.A. 

Twelve sugar maples (Acer saccharum Marsh.) on the 
campus of the University of Massachusetts ranging fromt 
healthy to severely declined were assigned to crown-condition 
classes of increasing severity from I to IV. Whole root 
samples from each tree were cleared in 10% KOII and 
stained in Irypan blue to assess the degree of vesiculai
arbuscular infection. Five sections of secondary feeder roots 
from each tree were selected at random and examined under 
a microscope. The number of infected cortical cells 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 Ihe 
roots. Trees of class I had young infections showing exiensive 
arbuscule development and few vesicles. In classes If to IN' 
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 IV, arbuscules that were present had 
undergone digestion of the fine branches so that only thecollars 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 
Australia. Australian Journal of Botany (1978) 26 (1). 29-43 
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(En, 29 ref., I 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 monitored over 2 yr in sites containing
disturbed and undisturbed native vegetation, as well asrecolonizing areas of mixed indigenous and introduced spp.
Many Endogone spores were found, and some correlation
between peak spore numbers and periods of high rainfall was 
recorded in the disturbed sites. No ;uch correlation was
found in undisturbed heath. Many spores of varying 
mor -,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 TiuOMAZINI, L. I. [Veslcular-arbuscular
mycorrhlza In Annona corlacca Mart.] Micorriza vesicular-
arbuscular em Annona coriacca Mart. Phyton, Argentina

(1978) 36 (I) 75-84 [Pt, en, 8 ref.] Departamento de 

G'netica, Evoluq5o Faculdade de Filosofia, Ciencias e Letras 

de Rio Claro, Estado de Sfio
Paulo, Brazil. 


Annon wcori "cerrado"
bdotrlpig
aea inthe had an

mycorrhiza, which belonged to the Parisseries of Gallaudand to the vesicular-arbuscular group of Burgeff and other
authors. 

0312 TItOtAZINi, L. I. [Veslcular-arbuscular
mycorrhlza on Tocoyena formosa (Chain. & Schl.) K.Scb.]

Micorriza vesicular-arbuscular em Tocoyena formosa (Chain

& Schl.) 53 (1/2) 64-
K. Sch. Revista de Agricultura (1978)

67 [Pt, 11 ref.] Faculdade de Filosofia, Ci6ncia e Letras de 

Rio Claro, SP, Brazil. 


0313 Anotorr, L. K.; RoBsoN, A. D. The distribution 

and abundance of vesicular arbuseular 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) endophytes was examined at three localities

in Western Australia. Within each locality, soil samples were

collected from sites with a range of soil properties and 

superphosphate histories. Vesicular arbuscula, endophytes 

were widespread. Spores were found in all ,ut 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 Rhizophagus tenuis 

was also frequently observed. Five spore types were found. 

tHoney-coloured sessile spores were present in 85% of the

samples. The yellow vacuolate spore type was the second 

most common eridophyte, but its distribution was mostly
linited 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 vacuo!ate spores in cultivated soils 

appeared to be associated with variation in soil pH. The total

numbers of spores collected on a 106 j.m sieve were not

correlated with soil pH, NaHCO3-extractable phosphorus or
superphosphate history. 

0314 AMES, R. N.; LINDERMAN, R. G. Studies on 
the ,eslcular-arbuscular mycorrhizae of Easter lily In thePacific 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. monosporu& Lily bulbs were inoculated 
in the greenhouse with spores, roots and soil from trap
plants (field inoculated). Controls were uninoculated or 
given an inoculum suspension (IS) which had passedthrough a 38 pm sieve 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 upon the trap plants. Controls were non-mycorrhizal, and only
IS controls were slightly infected with F. oxysporum. High
fertilizer rates enhanced root rot and inhibited VAM 
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 th. fewest VAM infections. In
another experiment, lily seed'.ings inoculated with A. 
trappei, excluding pathogens, grew significantly better thancontrols, having a greater fresh weight and higher levels of 
N, P, K, Ca and Mg. 

0315 AmES, R. N.; LINDERMAN, R. G. Vesicular. 
arbuscular mycorrhizae of Easter lily in the north;estern
United States. Canadian Journal of Aficrobiology (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 northern California. Soilsievings were inoculated onto clover, onion, and lily to cause
infections resulting in the production of many new
mycorrhizal spores facilitating identification. Four VA
mycorrhizal species were found: Acaulospora trappei, A. 
clegans, Glonms monosporus, and G. fasciculatus. All four 
VA species Easier clover, and onion.
infected lily, 

Acaulospora trappci and G. fasciculatus were the mostcommonly isolated species from all five fields. Mycorrhizalinfections in roots of field-grown lilies were sparse and
presumably young in Mardi and gradually increased in size 
and number until September when bulbs were harvested.
 
Over 75% of each root system became infected with
 
myrorrhizae in fields with all four fungal species, and those
 
levels were reached by July. In fields with only twomycorrhizal species, usually 50% or less of each root system
 
was infected, even by the end of the growing season.
 
0316 BD-KER, W.N. ; GERDEMI/I,, J.W. Glorsus
 
etunicatus sp. Nrov. Myotaxon 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,

arid 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.; REiM, S. [Vesicular-arbuscular
mycorrhiza In the pegs of Arachis hypogaca L.] Vesikuldir
arbuskulare Mykorrhiza in den Fruchttrdgern von Arachis

hypogaea L. Zeitschriflfrr Acker-und Pflanzenbau (1977)

145 (I) 75-78 [De, en, 9 ref.] Institut fiirTropischen und

Subtropischen Pflanzenbau, Universitit Gottingen, 3400
 
Gottingen, German Federal Republic.


Groundnut plants grown on a soil containing mainly

inroluble P were inoculated with VA mycorrhiza. Fungal

symbiosis developed in the roots and also very intensively in
 
the pegs. It was assumed that the mycorrhiza enhanced P
 
uptake in these structures. 
0319 HAr.L, I.R. Species and mycorrhizal Infeetions of
New ZALn E.dogonpces anac ions o rNew Zealand Endogoncese. Transactions of the BritishMycological Society (1977) 68 (3) 341-356 [En, 47 ref.] 
Botany Department, University of Otago, Dunedin, New 
Zealand. 

Species of the New Zealand Endogonaceac are described,
including four new species and one new combinaiion of 
Glomus and one new species of Gigaspora. The morplt oogy
of vesicular-arbuscular mycorrhizas 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 Gigasporaspecies, the inclusion of characteristics 
of the mycorrhizal infections for species identification does 
not seem warranted. Spore numbers tended to be low inbush 
soils but high in disturbed areas and under seral vegetations. 

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

Most vascular plants and some liverworts in a Nes
Zealand coniferous-dicotylrdonous forest harboured t:.picalvesicular-arbuscular endophytes, Rhizophagus tenis or 
mixtures of the two. At least nine sporing fungi were present
but non-sporing races probably predominated. Spores. were 



present in variable densities (2-17 × 101 I")in forest soils but 
their distribution was not obviously related to that of host 
plants. In inoculation experiments, thefungi had a wide host 
range and, in terms of growth response, hosts showed nocarge prefiteren s f rtlredoses. he soeno 
cliarpreferences forparticular endophytes. There was some

indication of fungi being specific to soil type. Many tree 
seedlings begin growth perched on rocks or logs and 
Rhlizophagus tennis is a pioneer endophyte there. 

*0321 KORMANIK, P. P.; BRYAN, W. C; SIIULT, R. C. 
Quality hardwood seedlings require early mycorrhlznl 

development In nursery beds. 289-293 [En] 
. In: USA, SOUTHERN FOREST TREE IMPROVEMENT 

COMMITt11EE Proceedings of the Fourteenth Southern 
Forest Tree Improvement Conference, Gainesville, Florida, 
June 14-16, 1977. Florida, USA; 6rSouthem Forest Tree 
Improvement Committee. (1977, recd. 1979) 305 + A pp.
[En, many ref. Sponsored Publication No. 36 of the Southern 
Forest Tree Improvement Committee] 

* 0322 LAPUKItOVA, S. M. (Systematic positiotn ofmyorrhtiza-foring fungi en sltent.] K sistentatichskomu 

polozheniyu mikorizoobrazuyusltchego griba pshenitsy.
Botanicheskic Materialy Gerhariy'a htstituta Botaniki 
.AkadcmiiNauk KazakhskofSSR (1977) No. 10, 121-123 [Ru, 

14 ref.] Inst.Bet., Kazakh Acad. Sci., UFSR. 
On tie basis of atatomical and tiorphological features a 

fungus found only in cells of the crtical parenchyma was 
identified as Endogsrte ligticola. A fungus forming
mvcorrhiza of the Paris quadrifolia type was observed on the 
surface of and inside wheat rootlets. 

0323 POWELL, C. L. MNycorrhizas In hill-country soils,
I. Spore-bearing mycorrhizal fungi In thirty-seven soils. New 
Zealand Journal of Agricultuial Research (1977) 20 (1) 53-57 
[En, 14 ref.] Ruakura Agrie. Research Centre, Ministry of 
Agriculture and Fisheries, P.B., itamilton, New Zealand. 

Thirty-seven hill-country soils from the North Island 
were examined for spores of vesicular-arbuscular mycorrhizal
fungi. Spore types of sixspecies were found, in the genera
Glomus, Gigaspora, Acaulospora, and Sclerocystis, Glomus 
fasciculatus and A.laevis being the most common and having 
thehighest number of sporef. No spore types were exclusive 
to soils with efflicient mycorrhizal furgi 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 from spores. 

0324 REDIEAD, J.F. Endotrophie mycorrihlizas in 
Nigeria: species of the Endogonaceae and their distribution. 
Transactions of the British Mycological Society (1977) 69 (2)
275-280 [En, 18 ref.] Federal Department of Forestry,
Ihadan, Nigeria. 

The r:orphology or 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 themoist Lowland Rain Forest 
to those of the dry Sahel zone, and were generally most 
frequent in areas with a marked dry season in which 
herbaceous growth died back. The spores ocurred mostly in 
the top 15 cm of the soil. Several species of Endogonaceac
previously recorded in USA, Scotland or Australia were 
found as weUlas several species rot described elsewhere. 

0325 RIAZI-HIADANI, A.- PARBERY, D.C.;inrtsad£conecozprs-inhirpsc:
B:I5iARZ, V.C. Vesicular- ARBua DcG.Bcules on.tC-ta. Truanarbuscular tycorrhizalnodules on turtato. Transactions of the British
 
Ilycological Society (1977) 68(l):138-140 

Nodules of a vesicular-axbuscular nrcorrhiza 
were found or. the inots of a tomato plant . 

grcwing in a pot of Cranbourne (Victoria) soil 
of 101, fertii :y in a pot experiment in which 
K and P but not N ;:ere supplied. The grcwtG1 
and fruiting ability of this plant were markedly 
supcrio , to others under the same trceatent 
but which did not possess mycorrhiza. No 
evidence was obtained thast the uptake of P was 
norc efficient in the mycorrhizal than in the 
noroycorrhizal plants. 


0326 RIFFLE, JERRY W. (Rocky kan.For.RangeExp. Sn.. For.Sci. 
Lab.. E. Campus, Univ.Nebr., Lincoln. Nebr. 68503, USA.) First reportof
resiculr-arbtuscutar mconbThiae omEloeagnuongutifolla. MYCOLOGIA 
69(6): 1200-1202. 19771recd. 19781. ItnEngl.-E. ongustinloa (Russian 
olive), a native'Europe andwesternAsia.hasbecomenaturalired in the 
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USA and is distributed fromthe Pacific coasteastward toNew Enpland and 
from Canada to Mexico. Inthe GreatPlains(USA) it is used in farmostad 
and field windbreaks asa landscape tree. Examination of1280 one cm root 
segments from 160 one yr old seedlinf, fromLincoln-Oakes Nurser) of 
Bismark. North Dakota(USA)showeat E.ongusitfidia had vcsicular-arbuvcu;arthat 

(VA) mycorrhizae with it. Myceha ofVA fungi were concentrated
associated 

in the cortex. No m)celium wasobservedin root hairsor in meristematic.
 
epidermal, endodermal or vascular
tissuest1.rhal grovth %.as intercellular. 
Infection by native VA fungi produced no modification of the external 
morphology of roots. The VA mycorbhizae w ere found principallk on short,
straight, white, lateral rootlets. These rootlets "ere brittle and easily broken off
 
when seedlings werelifted.
 

0327 Ross, J. P.; RUTTENCUT-rER, R. Population
dynamics or two vesicular-arbuscular endomyeorrhizal fungi 
and the role of hyperparasitic fungi. Phytoparholgy (1977) 
67 (4) 490-496 [En, 8 ref.] Agricultural Research 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 
ignspora gigantea as based on - the numbers ofchlarnydospores in roots an& azygospores in soil respectively,were followed through two growing seasons in small plots on 

which peanuts and soybeans were grown. During the second 
growing season, root infection data were a'so obtainer' 
Populations of G.mscrocarpus increased rapidly during 
firstseason only in plots without G.rigantea which 
indicate either that G.rnacrocarpus does not compete well 
with G.gigantea, or that other factors such as hyperparasites
inhibit the fornter more than the latter. The inhibitory effect 
of high soil phosphorus on the percentage of root infection 
was less in doubly-infected roots than in roots infected with 
G.nracrocarpus alone. Two hyperparasites, a species of 
Phlyctochytrium and a 'lythiuni-like' fungus, were found 
attacking G.mracrocarpus at the end of the second season. 
The hyperparasites were associated with a decline in 
chiamydospore production in soybean roots growing in soil 
frcn the plots. 

0328 SAtF, S. R.; ALl, I.;ZAIDI, A. A. Vesicula. 
arbuscular mycoruihizae in plants and Endogonaceous spores 
in the soil of northern areas of Pakistan III.Dir and Chitral. 
Pakistan Joumal ofBotany (1977) 9 (2) 129-148 [En, 5 ref., 3 
pl.(13 fig.), I tab. See RPP .57, 1597] Univ. Islamabad, 
Pakistan. 

Incidence of VA mycorrhizae in roots and spores of 
Endogonaceac in soil surrounding the roots of 200 plants (47
families) were studied. VA mycorrhizae were of generaloccurrence it. all plants examined except members of the 
Caparidaceae, Commelinaceae, Cyperaceae, Guttiferae,
Rutaceae, Violaceae, Zygophyllaceae and 1-10 plants in other 
families. Percent infected root length was 30-78 in 6% of the 
plants and 0-48 in the others. Glomus mosswec G. 
macrocarpus and Acaulospora laevis spores occurred 
frequently, those of G. mosseac being the most abundant. 

0329 SAIF, S.R.; PARVE2I, D. Vesicular
arbuscular mycor'xhizae in plants and endogona
ceous spors in the soil of northor areas of 

Io an Vhs buo (GiJasit)ra e ,of r 
II yaghan VallYakistan.
& Babusar (Gigil)
 

Is-nwbad J. Sei. t4(1):-17. 1977. 
The incidence of vesicular-arbuscular mycorrhizae
in roots and Endogonaccous sporms in rhizc-.qqhciV:; 

of 87 plants belonging to thirty famiries col
lected fran Kaghan Valley and Babusar was invest
igated. Vesicular-arbuscular*mycorrhizae were
 
of general occurrence in 411 plants examined
 
except membe s of lhytolaceae Saxifragaceae, 
Ibnotropaceae, and one to two plants of Chenopo
diaceae, Ccpositae, Euphorbiaceae, Crassulariacae
 
and Rannunculaceae. The prportion of roots 
colonized by VA mycorrlizal fungi rtngc'd 50 to 
100% in rth of the plants 12 to 48% in the
 
renaing plants. Spores of four species of 
Dndogonaceae (Glomus nacrocarpus var. macrocarpus,
 
G. mosseae, Acaulospora laevis and Gigaspora
 
colospora) were frequently distributed in the
 
soil samples, G. ro-xocarpus var. macrocarpuswas more abundant than others. Two to thr-ee 

types of fungal endophytej were observed in the 
plant roots. Another endophyte, with broad
 
septate hyphae, stained by trypan blue and
 



different from an endophyte with narrow hyphae wastes of Pennsylvania. Journal of Applied Eco
was also frequently observed, 	 logy (1976) 13 (2) 523-531.
 

0330N.C;ClENC, oospric. lCOIONT ll AA 1bst of the herbaceous plants sampled fran these0330 SCHIENCK, N. C.; NicoisoN, T. if. zoosporie sites had arbuscular znycorrhizas. (igaspora
 
fungus occurring on species ofGigaspora margarita and other it h islar mr hiaiteiwasoia
 
vesicular-trbuscular mycorrhizal fungi. Mycologia (1977) 69 gigantea, isolated fran anthracite waste, stixnulat
(5) 	1049-1053 [En, 5 ref., 4 fig., 2 tab.] Univ. Florida, d -te vt of maize in sand culture. Maize 
Gainesville, USA. with mycorrhiza grew on anthracite waste after
 

The occurrence and incidence of sporangia of a adjustnent of the pli fron 1.l to 6.4 but not on

Rhizidiomycopsis sp. on spores of G. margarita and other bituminous waste, even at plt 6 Lucerne, nodulat-.. 
endogonaccous spp. is reported. 	 ed and infected with myconhiza, grew well in 

*0331 SCIIUBERT, A. [Research on veslcular.arbuscular anthracite waste after the pM was raised, even 
mycGrr' a oa grapevine. Experiments on mycorrhizal without supplenentary nutrients. The potential
synthesis in the laboratory and further identification of the importance of arbuscular mycorrhizas in revege
endophyte.] Ricerche sulla micorrizia vescicolo-arbuscolarc tation of coal wastes is discussed. 
nella vite. Prove di sintlesi micorrizica in laboratorio ed 0339 EL-GIAIIMI, A. A.; NICOLSON, T. H.; DAFT, M. J.
ulteriori identificazioni dell' endofita. Annali della Facolti di Endomycorrhizal fungi from Libyan sails. Transactions of
Scienze Agrari della Universiti degli Studi di Torito (1977/ the British Mycological Society (1976) 67 (1) 164-169 [En]
1979) 11, 239-254 [it, en, fr, 23 ref., 4 fig., 4 tab.] Fac. Agnic. Department of Biological Sciences, University of Dundee,
Sci., 	 Univ. Turin, Italy. UK. 

In Piedmont infection was widespread and heavy. The percentage mycorrhizal infections in crop plants,
Chlamydospors were identified as those of Glomus Acacia spp. and shrubs in the Tripoli district are tabulated.
 
fascinculatus and . nosseac. In inoculation expeniments tn Most of the host plants had infection levels of 40-60 per cent.

tie lab. considerable mycorrhizal development occurred but Practically all the soil samples contained spores of endophytic

only on certain substrates, fungi. Apart from Glomus mossene, several other
 
0332 SONDERGAARD, M.; LAEGAARD, S. Vesicular. chlamydospore forms of endophytic fungi occurred in the 
erbuscular mycorrhlza In some aquatic vescular plants, soils. 
Nature, UK (1977) 268 (5617) 232-233 [En, 11 ref., 2 tab.] 0340 GERDIIININ, J. W.; BAKSIII, B.K. Didogoni
Bat. Inst., Univ. Aarhus, Risskov, Denmark. ceae of India: two new species. Transactions of

An account of the incidence of VA infection in several cee rt Io gia society (1976)ti6(2)

aquatic plants including Littorella uniflora, Lobelia the British tycologieal Society (1976) 66(2)
 
dortmanna and Isoetes lacustris in 4 oligotrophic lakes in 340-343 .
 
central Jutland, Denmark. Descriptions are given of Glomus multicaulis Ger

deunn S Bakshi and Scle-ft- sinuosa Gerdevsnri0333 SPARROW, F. K. A Rhizidiomycopsis on & Bakshi isolated from rhizosphere and soils ofazygospores of Gigaspora margarita. Af'cologia (1977) 69 (5) forest trees in India.
 
1053-1058 [En, 10 ref., 5 fig.] Univ. Florida, Gainesville,
 
USA. I ,0341 GOOSE, D. B.; MADIIUSUDAN, T.; BAGYARAJ, D. J.;


R. stomatosa is described as a new sp. 	 PATIL, R. B. Occurrence of vesicular-arbuscular 
0334 TRAPPE, J. M. Three new Endogonaceae: Glomius myeorrhlzas on crop plants In Karnataka. Transactionsof the
 
constrictus, Sclerocystis clavlspora, and Acaulospora British Mycologicil Society (1976) 67ilog(1) 71 [En]
 
scrobiculata. Mycotaxon (1977) 6 (2) 359-366 (En, 8 ref., 2 Department of Agricultural Microbiology, University of
 
fig.] USDA, Pacific Northwest Forest Range Exp. Sta., Ageicultural Sciences, Bangaloreh560024, India.
 
Corvallis, Ore., USA. Vesicular-arbuscular mycorrhizne occurred in all the
 

Descriptions (and mycorrhizal associations) are given of young crop plants stujied; the intensity of infection was 
S. clavispora Trappe (grasses and sugarcane); G. constrictus greatest in maize. The rhizosphere soil contaitcd large

Trappe (Cocos, citrus, Persea spp. maize and grasses); and A. numbers of Endogone spores, but the identity of the
 
scrobiculata Trappe (sugarcane, maize and wild grasses). endophyte has not been established. 

0342 HALL, I.R. Vesicular mycorrbizas in the0335 AMES, R.N.; LINDERMAN, R.G. Aa5o5po orchid Corybas macranthus. Trans. Br. Mycol. Soc.ttapp£i 
sp. 	nov. Mycotaxon, 1976, 3(3):565-569. 66(1) 1976.
A. Ztwppe. , described, is a vesicular-arbuscular
 
mycorrhizal fungus isolated from Easter lily 0343 HAYMAN, D. S.; IIAREA, J.-M.; AZCON, R.
 
(.dum t.ongi eoum) fields in the Pacific North- Vesicular.arbuscular mycorrhlza in southern Spain: Its 
wst (S.Ore. and N. Calif.). distribution in crops growing In soil of different fertility.

PhytopathologiaMediterranea (1976) 15 (1) 1-6 [En, 13 ref.,

0336 'COOPER, g.M. A field survey of mycorrhizaa 2 pl.] Estacion Experimental del Zaidin, Avda de Cervantes,

in New Zealand ferns. New Zealand Journal of Botany Granada,Spain.

(1976) 14(2):169-181. In the Granada district vesicular arbuscular mycorrhizal
Roots of most ferns are constantly mycorrhizal in infection was abundant in broad beans, grapevines and olives 
natural or modified communities, even in soils ex.. where an average of 40% of the length of the feeder roots 
ceeding 200pjg/ml Truog P. The entophytes involved was infected. In tomatoes 15% was infected. The amount of 
are predominantly Endogonaeeae. Usually several infection varied much from site to site and even within sites.A study of the soils at thi growing sites indicated thatipore types are present in each rhizosphere and up extensive mycorrhizal infection could occur in soils of high as
 
co 5 dissimilar types may occur in a single root well as in those cf low fertility.
 
system. Infection in prothalli occurs, if at all,

only after the reproductive organs develop. The 0344 KOUC|IEKI, Ht. Eand D. J: READ. (Dp. Bat., Univ. Sheffield,Shffield, Ymks. SI0 2TN. Entil.. UK.) VesIcular-alswicullar onscorrhijus in young sporophyte is the soil m 	 h twamsinfected directly from ntural gaail ayiena: I. TI.e r-tl.ip Lefaotit.ad groib In 
flit only obvious connexion between habitat and Fari,,a ovine L NEW PIIYTOL 77(3): 655466. 1976.-Tb ectscuof 
infection type is a displacement of endomycorrhizal ,ssicular-arbuscular (VA) mycoerhiul atsoiation on the growthot F. acina 
by ectomycorrhizal infections, which is complete ga asticued insoils sterilied byirradiation, is austerilied soil, andin snd s o i 	 In irradiatedwh f e y e o u 0 nd-vi't cultures wilk various nutrient adilitios. soi,. effectshere ferns are tihe only undergrowth in pure stands of myoorrhiil infection weremaskedbynutrient relessewhichproceeded
of ectomycorrhizal native beech or exotic pine. tlhough ihe first 4 me.orgrowth. iowever. 9 me.atier inoculation, silnificani 
Details are given, for several ferns, of yitld and Pcontent in Ili mycorthil plants.on mycorrhizal h occurred Wkhenthe 
development when soils were for potting. was sadte-used increasesfield used I kreadited soil recovered to grow a 2ndcrop,marked 

wereobserved lantas. 
0337 BECKER, W.N. ; IIALL, I.R. 1976. Gigazpout sinrilized field soil wasvery slowdespite le (actthat sit the plants-ere 
ma-'tga.ta, a new species in the Endogonaceae. kianily andculture, mycorrhiral plants notsignificantly 

d yield end P content in mycorrhinsl Growth in 

inteed. In 	 were
hrWe thin non-mycorrhirA controlswhenbothweresupplied witha fullycotaxon 16:155-160 (1976). 	 satirient medium, but dittrneses betweenthe 2 categories wereevidentvhen 

N.J. ; HACSXALO, Albusculr were 	 ardwater.0338 "trT, 	 E. and-jat mixtures supplemented with diluteatdcso mediumTU result arcdiscssed in retatis, tto 	 possibleaignificance e mcoerhialsycorrhizas in the anthracite and bituminous coal in the field. 
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*0345 KRYUER, L.V.; SELIVANOV, I.A. Endophy-
tic fungi causing the formation of vesicular- ar-
buscular, endomycor'rizas. Endofitnye griby,
vwyvavsshchie obrazovanie vezikulyarno-arbus-
kulyar ykh, endnikoriz. Uch. Zap. Perm. Cos. 

Fd. Inst. to.~th2, 69-95 Fros Roferva-
Fedvyi Ztu (1975)(1975) No.o112i 69-(197r)n7 V e275. -Cowpea
tivnyi ZhtL-nal, Biologiya (1976) 7 V 275.The taxonscry of the:se mycorhizal fungi is diccus-
sod and the life cycle of Endogone spp. is 
decribed, with a key for their identification. 
0346 MORtEY, C. D.; MOSSE, B. Abnormal icsicular.
arbuscular mycorrhizal infections In white clover induced by
lupin. Transactions ofthe British Mycological Society (1976)
67 (3) 510-513 [En, 8 ref.] Rothamsted Experimentat Station,
Harpenden, Herts. AL5 2JQ, UIC. 

In a pot experiment with small pots on coistant-water-
, sand trays, Lupinus cosentinii seedlings were highly..iant so VA mycorrhizal infection by /lonmis nosseae or 

'foIn , Endogone fasciculata, even in the presence of
heavsiy 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
.seedlings may have been caused partly by root exudates but 

were also caused by toxic substances in the lupin seed coats. 

0347 RtD, D. J.; KoucttEzK, i. K.; 1Ot)GSON, J.
Vesicular-arbuscular mycorrhiza in natural vegetation
systems. 1. The occurrence of infection. New I'hytologist

(1976) 7-1(3) 641-653 [En, 25 ref.j Department of Botany,

University of Sheffield, Sheffield S10 2TN, UK. 

The intensity of vesicular-arbuscular mycorrhizal

infection was ,;ssessed in the major vegetation types of east-

central England. All of tie most important species of 

grassland,-scrub end woodland were mycorrhizal and each

indi, idual of any species normally carried a heavy VA

infection. Members of the Gramineae 
 were particularly

heavily infected. In limestone grassland, infection extended to

rnembeis 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 seedlings 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.
wid3spread infeston ar.WdRussed. Rand
*0348 ROUSII, K. W.; RUSSEtLL, D. R. Propagation of 

Podophyllum peltatunt. [Abstract]. Journal of the Mississippi

Academy of Sciences (1976) 21 (Supplement) I1 [En]

Mississippi University, University, Mississippi 38677, USA. 


Treatment of dornmant Podophyllum peltatum rhizomes
with various concentrations of kinetin, GA and IDA,

separately and in combination with various exposures to 4'C,

failed to induce bud and aerial stein formation, but did not

interfere with the establishment of new root systems. Active 

rhizomes collected in March formed aerial stems with or

without the hormone treatments. An endotrophic mycorrhizal
fungus was present in the root of freshly collected plants but 

was not observed in new root systems. Tetrazolium chloride 

tests indicated a 32% germination potential in seeds taken 

front ripened fruits. Exposing these seeds to 0.2% potassium

nitrate, CO, laser, hot water or chilling failed to influence

germination. All seeds that germinated produced chlorotic

seedlings. 


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

In studies with 128 plants (37 families) collected from 
Ilunza, Nagar and Gilgit States, VA mycorrhizae were of
general occurrence in most cases. VA mycorrhizal infection 
was also observed in 30 members of 10 families generallyconsidered 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 
endophyte types observed, 3 wcre endogonaceous and one
possessed brown septate narrow hyphae. Six types of
endogonaccous spores were found in soil samples.
Rhizosphere soil of most of the plants contained large
numbers of 2-4 types of spores, with Glomus mosseae and
G.macroczarpus in great abundance, reaching tip to 2579/50g
rhizosphere soil. 

0350 SANNI, S. 0 Vesicular-arbuscular mycorrhiza in 
some Nigerian soils art their effect on tie growth of cospea
(Vigna unguiculata), tomato (Lycopersicon esculentum) and 
maize (Zea mays). New J'hytologist (1976) 77 (3) 667-671 
(En, 17 rcf.] Federal Dep. of Agric. Res., Moor Plantation, 
Ibadan, Nigeria.

and maize plants inoculated with specific spores
collected from 3 soil series at Ibadan showed vesiculararbuscular mycorrhiza in the roots within a few w"eeks or
growth. The infection was positively correlated to amounts of 
P and N in the tissues. 

0351 SCHENCK, N.C.; KINI-!CH, R.A. HycuL
rhizal fungi colonizing field - rops on a newly

cleared %,odland site. Univ. of Florid,, ,i.o

nesville, 32611 and Agr. Res. Center, Jay,

Fla. Proceedings of the Americanihtopathol.
Soc. 3:27n4- 1976 Abt. 

In the fall of 1971, a wodland avta in Viorth • 
estern d•n prcpaxe-dFlorida (Jay) was clearl ad
for planting. In the spring of 1972, soybens 
corn, peanut, sortghun, hahia grass, and a soy
bean-wheat rotation were planted in 3 
replicated plots in the cleared area. 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 .
AU equipment utilized in the area was thorough,
ly cleaned before use. Vesiculaxr-arbuscular 
mycorrhizal (VAN)fugni were monitored annually
at or near crop maturity by wet sieving 

i'h.zospher- soil and clearing and staining

rots.
 
Few VAN spores were found in the plots before

the initial planting. The greatest number of
VA.Mspores was recovered after the first crop

(1972). The maximum number of VAM species

(8) was recovered in 1973. In general, the
numbr of species and total number of spores

declined with each successive year. In 1975
 
only 3 species of VAl fungi were recovered
ny3seiso A.Ifniwr eoee 

75% of the spores were those of Gigasporanacrita. VAMfungi developed selectiv-6ely-on 
V 

rgecovetr andtherops C. . coAeloidea spores
laevis was recoveerd mstly fo m soyaAu -ra 

Gia_ ra m arita and Glanus fasiculatus wer

recoveR 5;-Y-Trom aha1ar .- Iri'usu
 
intensive monocrop agriculture rapidly reduces

the population of VAM found in a naturel 
ecosystem. 

*0352 SERGEEVA, R. V. [The occurrence ol
mycorrhiza In apple trees grown hydroponically.J Uchenye
2apiski Perm. Gos. Ped. In.t (1976) 150, 238-239 [Ru) From 
Referativny!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/. 

*0353 TUPAS, G.L. ; SAJISE, P.E. tlycorwhizal
associations in some savanna and reforestation 
trees. Kalikasan (1976) 5(2) 235-240. Univ. 
Rhillippines, Los Bahios, College, Laguna. Philip
pines.
Evidence is presented that symbiotic r.cro-organisms 
occur in the roots of dominant savanna trees and 
some reforestation app. in the rhillippines. 

*0354 WILLIAMS, S. E.; ALDON, E. F. Endomycorrhizal
(vesicular arbnscular) associations of some arid zone shrubs.
Southwestern Naturalist (1976) 20 (4) 437-444 [En] Rocky
Mountain Forest and Range Experiment Station,
Albuquerque, New Mexico 37101, USA. 

Vesicular-arbuscular endomycorrhizae were observed in

association with the following plants, sampled throughout

New Mexico: Atriplx canescens, Eurotia lanata.

Amelanchier oreophilus, Amelanchier utahensis Cerrocarpus

montanus, Falluia paradoxa, ltolodiscus dumcauA Putrhia
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tridentaa, Fendlera rupicola, Philadelphus microphyllr,
Quercus gambeli, Synphouicarpos spp., Artemisia tridentata 
and Rhus trilobata. 

0355 BIRD, G.W. Orcurrence of spores of ando-
mycorrhizal fungi in Michigan, agtlcultural soils, 
Dept. of Entomology and Dept. of Botany and PtInt 
Path., Mich. State Univ., E. Ldibltig, Mich. Pro-
:eedings of American Phy. Society. Vol. 1, 1975. 
p.28. 

During 1974, 59% of 368 of the soil samples pro-. 
cessed by the Michigan State University NeiaLude 
Diagnostic Service Laboratory contained zygnnpnres, 
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 Apeil through July 
and increased during the fall )00, 100, 100, 62, 

42, 42, 32, 49, 60, 76, 80, and 83% occurrence from 

January through December, respectively). Soil from 
10 vegetable crops, 5 field crops, 8 fruit crops, 
8 turf and ornamental plants and fallow fields were 

proesedcopriin1,10, 44,4, 9 adand re-processed, comprising 20 7%,%, e-20, 19 
spectively, of the samples analyzed. The recoveries 
for the five groups were 51, 73, 61, 50 and 70%, 
respectively. Cabbage was the only crop where 
spores were 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 CRUsts, J. R. Occurrence of endomyco-rhizu in 
soils of the Mackenzie Basin, Canterbury, New Zealand. 
New Zealand Journal of Agncultural Research (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, Ac.slospora laevis and Glomus 
fasciculatus, were identified from soil-borne spores and .&
third, Rhizophagus tenuis, 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.; NICHOLsON, T. H. 
Arbuscular mycorrhlizas In plants colonlsing coal spoils in
Scotland and Pennsylvania. 561-580 [En, 24 ref.] Dep. of 
Biol. Sci., Dundee Univ., Dundee DDI 4HN, UK. 
i: Sanders, F.E.; Masse, B.; Tinker, P.B. (Eds.) Endomycorrhizas. 

Proceedings of a symposium held at the University of Leeds, 22-25 
July 1974. London, Academic Press. pp. 561 - 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 effective in promotitg growth and ear and tassel 
production in maize grown in sand culture. Mycorrhizal and 
non-mycorrhizal maize plants grew in anthracite spoil
adjusted to pH 6.4. Growth rates were similar during the 1st 
40 day%, after which plants inoculated with Glomus
 
macrocarpus var. geosporus grew faster. 


*0358 FILER, T. H.; JR. Mycorrhlizae 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 cndomycorrhizal fungi found on roots of 

Liquidanibar styraciflua, Quercus nuttalli, Q. phellos and Q.

lyrata. 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 

season.
 
0359 GERDLMANN, J.W.; TRAPPE, J.H. Taxonomy of
Endogonaceae. it: Endomycorrhizas (Ed. by F.E. 
Sanders, B. Moasse, and P.B. Tinker) Academic Press 
London. pp.35-51 (1975). 

0360 ALL, I. R. Endcwycorrhizas of mietro
sideros umbellata and W:inmannia raceoisa. New 
Zealand Journal of DotZisy (1975) 13(3) '463-472. 
In the absence of endogeneous mycorrhizas it was
 
difficult to keep seedlings of W. rmacerosa alive 
in soils low in available P, althouh _theseeds 
contain a high proportion of P in healthy foliage 
and the root system possessed few and short root 
hairs. In contrast the seed of I.. umbellata has 
a low P. conc. (0.05%) but seedlgs-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 mm) root hairs. Mycorchizal plants were 
stirmulated 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 seedlings. Adult ireion 
-'R. wabellata was 1-14%.

036 M 

In0361crops HAYMAN, D. S. The occurrence of nsycorrlilzaas affected by soil fertility. 495-509 [En, 21 ref.] 
Rothamsted Exp. Sta., Harpenden, Hefts AL5 2JQ, UK. 
i: 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.
 

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 which had not received fertilizer since 1843 
and rceveral 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 N 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 *iven least 1 
and most spores occurred itplots given intermediate amounts 
of P. The results are compared with those of other field and 
plasshouse experiments. 

0362 HAYNII, D.S. Vesicular-arbuscular 
myco'rhiza: its occurrence, effects on plant 
growth, and its significance in Australia.
 
Australian Plant Pathology Society Newsletter

(1975) 4 (2) 15-18,
 

0363' IQBAL, S. H.. KAUSAR SULTANA and BUSHRA PERVEEN.
 
(Dep.Bot.. New Univ. CQmpus. Lahore. Pak.) Eadogone sporenumbers Inthe
 

,imp" andthe ocemrme or restcutar-erbauatsr mycorrnhlmas
In plants of
 
economic Importance. BIOLOGIA (LAHORE) 21(2): 227-237. 197!
-The incidence of both internatlrunal associate and Endolone sporesin the rhizosphere of plants of economic importance was investigated. All soil 
samples contained Endogone spores.In all, 5 spore-types were recognired.
Quantitative estimates of Endolone population from different rhizospheres are 
presented. leavy vegicular-arbuscuar mycornhizAlinfections were detected in 
rice (Oryra seriva) salads (Laciuca) and poppy (Papoer jomniferum). No 
infections were detected in parsnip, Amaolsi, or csrrou. 
0364 KOSKE, R.E. Endogone spores in Austra
lian sand dunes. Canadian Journal of Botany 

lia.(1975) 530) 668-672. Univ. Sydney, NSW, Austra-

Five types of spores of the endomycorrhizal fun
gus (Endogone were abundant in the coastal sand 
dus of ee he seld tal nw spores b 
dunes of NSW. These spores have seldom been 
reported frm marine dunes and at least 2 of the 
spore types recovered fron Australian dunes have 
not previously been reported fron this continent. 
The density of spores was greater in older, tore 
stabilized dunes than in younger foredunes and 
mobile dunes.
 

0365 MEJSTRIK, V. K. Mycorrhlzus In some New-Zealand plant species. Revue d'Ecologie ct de Biologic du
Sol. (1975) 12 (4) 681-689 [En] Environmental Ecology 
Institute, Czechoslovak Academy of Sciences, Prshonice, 
Prague, Czechoslovakia. 



The ten indigenous Ncw Zealand species of trees and 
shrubs studied all possessed endophytic mycorrhizae of 
vesiculo-arbuscular sub-type. The symbiont was most 
probably species of Endogone because of the frequent 
occurrence of Endogone spores iii the rhizosphere. The 
highest intensity of infection was found in the species
ltvcdlcarya arborea(Monimiaceae). 
0366 MnrsrTlK, V. K.; JIADAC, E. Myenrrhslzas of 
Arctostaphylos uva-ursl. Pedobiologia (1975) 15 (5) 336-342 
[En, fr] Ustav Krajinn6 Ekologie, Ceskoslovensk6 Akademie 
Vd Prfrhonice u Prahy, Czechoslovakia. 

0367 NAIR, L.N.; RNAI3ALE, T.S. Mycorrhiza
in ophioglossaceae: I. N'orphology of endophytesin vivo. Geophytoleog 5(1:1o-23. 1975. 
inrpo.elogy of the endophytes in vivo was studied 

in Ophioglossun reticulatn L., 0. peunctulosun 
Prantl sensu non-Des., 0 vulgatum L. 0. fUiosum 
Schem. ,7W tc~Hsoni d'Alm., 0. nudicaule-T, 
0. gramineurn Wild., Botrychiumn viginianurn var. 
dauc-ci- Bedd. anUT1li.Tos~h eylanica 
L. it was observed that in the material of 
ltelminthostachys zeylanica collected, no endo-
p ytes were present. In all other plants they 
wer present. The mode of entry of fungus and 
three stages of endophytes that developed viz., 
nrycelial, vesicular and arbuscular were found

in succession in all of them. The paper

discusses the node of living of mycorr'hiza in 

the host plant. 

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

Few rushes and sedges were infected by endomycorrhizal
fungi in the field; 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 
evolved extensive, finely branched root systems rather than 
the mycorrhizal L.bit for extracting P from infertile soils. In 
pot experiments, they reject mycorrhizal infection, even if
suffering Pdeficiency. 

0369 SAIF, S. R. The occurrence of mycorrhlzas and 
Endogone spores In the rhizospheres of plants growing
around University Campus Islamabad. Pakistan Journal of 
Botany (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 eight types of Endogone 
spores known to occur in Pakistan, four types were found, 
the yellow vacuolate non-endosporic type being predominani. 
0370 SPARLINO, G., RP . y r.SPARLtN, P.; TINKER, 
In Pennlne grassland. 545-560 [En, 35 ref.] Dep. of Pl. Sci., 
J.eeds Univ., Leeds LS2 9JT, UK.545 -560. 1975. 
hi: Sanders, I.E.; Mosse, B.; Tinker, P.B. (Eds.) Endomycorlhizas. 
Proceedings of a symposium held at tre University of Leeds, 22-25 
July 1974. London, Academic lress. 

The proportion of mycorrhizal roots in grasses 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 little 
between seasons 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 tenuis, Antho.ranthum odoratum, Festuca 
rubra, Cynosurus cristahus and Nardus stricta were grown in 
V-irradiated soil in a glasshouse and were either non-
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mycorrhizal, nycurrhizal (inoc.'"ed with sievings of field 
soil) or given 80 mg P/kg soil. sponses to P were clear 
after 12 months and were greatest j5%) in the Malhaimn soil,
where mycorrhiza increased the cumulative dry wt. of tops at 
14 moiths by 16%. In Roddlesworth and Brickfield soils 
there was no yield 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 STRZENISKA, J. Mycorrliza In farm crops 

grown in monoculture. 527-535 [En, 3 ref.] Acad. of Agric., 
Olsztyn, Poland.
 
I,: Sanders, F.:.; MNose, D.; Tinker, P.D. (Eids.)Endomycorlhizaq.

Proceedings of a symposium held at tl;.; University ofl.ceds, 22-25 
July 1974. London, Academic Press. pp. 527 - 535. 1975.After 5 yr of monoculture there were marked reductionsin mycorrhizal infection of rye, wheat, barley 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 cf'FYM, was increased 
by a low rate of NPK and decreased by high NPK or FYM 
+ NPK. All treatments increased yield. III rye all fertilizer 
treatments except low FYM markedly decreased infection 
after 13 yr of monoculhure. In Vicia 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.,

Olsztvn, Poland..
 
In: Sanders, F.E.; Mosse, B.; Tinker, P.D. (Eds.) Endomycorrhlzas.

Proceedings of a symposium held at tire University of Leeds, 22-25
 
July 1974. London. Academic Pre%% 537 - 543. 1975.'
nn 

Mycorrhizal 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. 

0373 TANDY, P.A. Sporocarpic species of 
endogonaceae in Austrmlia. Aust. J. Bot., 1975. 
23,849-866. 
Fructifications of nine Australian members of the 
Endogonaceae are described. Five of these a,? 
new species: Endogone agratac, E. reticulat j,
E. cmassa, Glomus tuba tormis, and Gloreus tenor'. 

Endogo. flamicortna D Gersdem-tnn isreported h irsttmet in thec southern hIde
sphere, and Glomus macrocarpur Tu.l. Tul. var.
 

acrocarpus is a new record for' South Australia.
 
A key to the known spo-ocarpic species of the
 
Endogonaceae in Australia is provided.
 

0374 TEDESCO DE BRESCIA,A. Presence of
 
endotrophic myordizas in grass. Rev. Biol.
 
Urug. 3(2):175-1 7 9.1975.Spa.The endotrophic
nrycorrhizas present in 13 native Grarnineas 

(e cuffultus, Cala stis nontevidensis
DMigit_.a phaeof. 1e -i-Ziir aca, Paspalu_ 
a.L, um,, P. c!_- yrrhizon, P. dilataturi ssp.
ail tt -,--quitans_ P-indecorun, P. inter,-

RTN. MatUd t Pi aetvn bicolor andStipa filifolia) and its characteristics, 9 of
 
:Tem with a summer cycle and 4 of them with
 
a winter cycle are presented.
 

* 0375 BONFANTE, P. F.; SCANNERINI, S. [Bacteria in 
the root cap In endotrophlc mycorrhlza of Ornithogalum 
umbellwtum 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 electron microscopy showed that Gram
negative bacteria occur in the mucigel or the first outer cell 
layer of the root cap. 
0376 DArT,11.J.; NICOLSOI,T.l. H. Arhuscirlar 
myecorrhizas in plants colonizing coal wastes in Scotland. 
Aleni Phtohgist(1974) 73 (6) 1129-1138 [En) Department of 
Biological Scierces, Dundee University, Dundee, UK. 

All the grasses and nearly all the dicotyledonous plants
growing (in three coal lips in Scotland were infected by 
vesicular-arbuscular mycorrhizal fungi. Infection levels ranged 
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from 20 to 900%. Three main types of fungal endophyIes were 
identified, two being Endogone spp. and one with very
narrow hyphae. Mixed infections were present in some plants
and there was some evidence that the endophytes occurred in
different areas of the tips. The ecological iniportanc,: of the 
nhvcorrhizas in these habitats is discussed. 

7N 
*,"0377' DOPOK0VA, N.A.; SHORINA, N.I. Dycor-


rhiza of Colchicum sDeciosum Stev. in conneLion 
with the 6 53r==Idividuals llikoriza 
bezvremennika velikolepnogo (Colchicum _ co-su 
Stev.) v svyazi s vozrastnym sostoyaniem ego
osobei. Byulleten Moskovskogo Obshhestva Ispyta-
telei Prirody, Biologicheskii (1974) 79 (6)118-
131. 

C. speciosun is infected mainly by Endogone sp.,

produ~cng-vesicular-arbuscular mycocHiza. The 

greatest diversity and abundance of fungi was 

observed in medium and well developed plants at 

seed maturation. 


0378 GERDEAINI', J.W.; TRAPPE, J.M. The endo-
gonaceae in the Pacific Northoest. Mcologia 
'Memoir (19711) Vo.5 76pp. 
Endogone sensu lato is divided into 4 genera and 

eus, and 12 

.pp. are described. There are keys to the 

t a -"tion.new -- AcaulOSlra, new 

genera and spp. Descriptions of the spp. include 

distribution and mycorrhizal associations. 

0379 KIIAN, A. G. The occurrence of mycorrhizas in 

halophytes, hydrophytes and xerophytes, and of Endogone 

spores In djacent soils. Journal of' General Microbiology

(1974) 81 (I) 7-14 [En] Biology Department, Islamabad 

University, Pakistan. 


[167.11:85] 

None of the I hydrophytes (representing 16 genera)


examined- 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 sia) 
 and 

.Zygophyllaceae *3 spp) .did not possess mycorrhizas. 51 

xerophytes were examined and although rhizospheres of 

Phoenix dactylifera, Ficus spp. Casuarina cunninghamiana, 

Tribulus spp. Zygophyllum atnplicoides and Fagonia

br'guienl contained Endogone spores there nowas 

mycorrhizal infection. Plants of the families Nyctaginaceae,

Porulacaceae, Amaranthaceae, Chenopodiaceae,

Tamaricaceae, Oleaceac and Elaeagnaceae had neither 
mycorrhizas nor Endogone spores in their rhizospheres, the

remaining 26 halophytes possessed mycorrhizas. Mycorrhizal

infection decreased 
 with depth but the abundance of
Endogonespores did not. 

'0380 MErSTRIK, V. The frequency of vesicular. 
arbuscular mycorrhlzae in the roots of Camellia japonica L

from different sites in New Zealand. Pacific Science (1974)

28 (I) 73-77 [En, 13 ref., 2 pl., 2 fig.] Lincoln College, 

Canterbury, New Zealand. 


In root studies on camellias from several parks and

gardens the optimal growth of short (about I-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 diameters 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.1. [Mycorrhizas of alpine

herbaceous plants in the Kazbeg district.] 

Trudy Instituta Botaniki, Akadeniya Nauk Gru-

zinskoi SSR (1974) 27, 78-86. 
0381a STRZE4SIKA, J. Mycorriiiza of cultivated 
plants of the Papilionaceae family. Part V. 

Counon vetch Vicia sativa and hairy vetch Vicia 

villosa. RocznM--l znawze 25: i01-i03.l1974. 


0382 STRZEMSKA, J. The occurence and Intensity of 
mycorrhlza In cultivated plants. Tre;,sactions, 10th 
InternationalCongress ofSoil Science. III. (1974) 81-88 [En, 
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fr, de, rutAgricultural- and Engineering Academy, Olsztyn. 
Kortowo, Poland. 

Tabular data are reported on the occurrence of 
mycorrhizae on 20 legume species. 

03831 IWAR, f.S. ; KW, S.N, Studies on

endcmycorihiza in saoe 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 endmycorrhizae found
 
in several conifer and broad leaved tree spp.;

4 types of infection were recorded: vesicular,
 
irbuscular, vesicular - arbuscular 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 TtiOMAZINi, L. I. Mycorrhiza In plants of 
 the 

'Cerrado'. Plant and Soil (1974) 41 (3) 707-711 [En] Dept de 
Botinica, Faculdade de Filosofia, Ciencias e Letras de Rio 
Claro, S-o Paulo, Brasil.
 

Species of trees on the cerrado regions of Rio Claro that
had associated mycorrhizae are reported.
 
0385' TttOMAZIN, ULIAN ISOLDE. (Dep. Dot., Far. Filos.,

Cleric. Letras, RioClaro, SaoPaulo, Braz.) Micorrtza vesicular
arbuscular em Aeglphla vertlcklata Veil.iVesteular-arbuscular
mycorrhiza in Acg iphila verlecilata Veil.l P]ItYTON REV bOTiNT 
EXP T2Tr1):53-60. itlus. 1914. [inPort. with Port. and Engl. numm.]


The types. Incidence andItensity of mycotroph Infestation developed tonatural conditln of the 'cerrado" with nailve or Introducedplants, particularly Aftiphga verticillata Veil. were studied. The

mycorrhza belngs-to-he -n-atrophic type, and I spite of a few umall
 
differences, may be Included
in the series Paris according to Gallaud
 
and in thovecieular-arbuscular group of the classilicatio employed

by Burgett
and other authors.
 
0388 VANDERPLOEG, J.F.; LIGtiTY, R. W.; SASSER. M.
 
Mycorrhlzal association between Lilfum 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 area and dry weight of
 
shoots, bulbs and roots. Both grew better in topsoil than
 
subsoil whether inoculated or not.
 

0387 VOZZO, 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,
 
Starkille Misa., USA.
 
After soil inocutation with mvcortizal fungi, P.
 
fe oi dientita P. t uoies
 
fremonti , P. didtitand P. tremaloides
formnedectocorThizas and P. deltoids and- . 
d. var. occidentalis formed boiF-e and
 
endomycorrTazasspres .solated 
 fram endamycor
rtizal P. deltoi,. appuw to be Djdo s 
The rate des ration was higher in these that 

in rate r t s a s h ig hem n- s t 
i nonmycorrhizal roots and histochennical dif
ferences suggest that protein synthesis is more 
active in the miccorrhial roots. 
0388 WIuMrrB, S. ; STORXA, R.S.; WILIEL, 

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 andEnvironment 
(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. Grc th 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 and a better root system develops in 
fumigated soil.
 



*0389 BARTOLI, A.; RAMBFLLI, A. [Research of 

mycorrhizal symbiosis in a poplar stand in Central 

Italy.) Indagine sulla simbiosi micorrhizica in 

un pioppeto dell'Italia Centrale. Pubblicazioni del 

Centro di Sperimentazione Agricola e Forestale 

(1973) 12, 37-42. 

In 14 rzotlet samples collected at C. 80 cm from 

L-res and at a 12pth of 30 cm after a long rainy 

periot only 1 mycorrhizal form (described) was 

found, 

0390 UAEN,A.G. ; SAIF, S.R. Snce observa-

tions on Wycorrhizae of Olca cu.aidata Wall. 

Pakistai Journal of Botaiy 197T) 5 (1) :65-70. 

inst. Biol. Sci., Univ. Islusiabad. 

Mycorrhizas were found on 0. cuspidata fron the 

foothill,; of the [llvayas, ~etn-enday-

cor'hiza occurring cn diffe.cnt roots of the 

cswvixplant. T1he signifi?-nce of these findings

for olive cultivation is discussed. 

* 0391 Ross, 3. 1'.; HARPER,J.A. Hosts of a vesicu;ar-
arbuscular Endogone species. Journal of the Elisha Alitchell 
"ScientilicSociety (1973) 89 (1/2) 1-3 [En] Department of 
Plant 'athology, North Carolina State University, Raleigh,
USA. 

The semi-quantitative infection in the grecnhouse of tie 

roots of forty-two species of plants belonging to ten families 

by a species of Endogone closely resembling Enmacrocarpa 

var. geospora is tabulated. Most leguminous species (except

Arachis htHogaa), Ipomoca batatus, elianthusannuus, Beta 

sulgaris and Prunuspersica were heavily infected. 


*0392 SERGEEVA, R. V.; ZAISEPINA, V. M. 
['Theoccurrence of endotrophie mycorrhiza in strawberries.]
.%',mchnic Trud] V'orore7htAir Set'4okhossnaktiennT 

Instirut 55, [Ru] From ReferativnyrZhurnaJ
(1973) 134.138 

(1973) 7.55.708. 


The presence of mycorrhiza (of the vesicular-arbuscular 

type) in young plants of the cv. Festival'naya (transplanted in 

the second half of the summer) was observed the
during

following spring. The fungus penetrated the roots from the 

surrounding soil. In 2-year-old strawberries i. was found in 

the plants throughout the year being most abundant during

flowering and again during fruiting. 

0393: STRZEMSKA, J. Mycorrhiza of cultivated plants of 
tie l'apillonaceae family. Part IV. Fenugreek (Trigonells

focnum-graecuni) and soybean (Glycine hispida). Polish 

Journal of Soil Science (1973) 6 (1) 57-62 [En, pl]

Microbiology Laboratory, Academy 
 of Agriculture, Olsztyn,

Poland. 


Roots of soya bean and fenugreck growing in a light,

slightly loamy sand (pit4.5) were 
 sampled during flowering

for 3 years. Both plants developed cndotrophic arbuscular-

vesicular mycorrhizae, the spread and intensity of which

differed between the years, particularly in fenugreek. In both 

species, roots which did not develop mycorrhizae were, as a 

rule, deformed. 


0394 DrAL, D. R.; loortnOYD, C. W.; MA!, W. F.l0pa9 u of., yD. Ot reCa.ionship
R.; , W.; MeIuarWReplanting of vineyards and its relationship to vesicular-

arbuscular mycorrhiza. Phytopathology (1972) 62(l)

172-175 [En, 6ref.,I pl.] Glenville State College,

West Virginia, USA. 


The vine vesicular-arbuscular mycorrhiza is 

ubiquitous in New York State vineyards, Endogone sp. 

invading vine roots within 15 days of their appearance 

in infected soil. The presence of old vine roots in the
 
soil, the proximity of a replanted vine to lhe previous

position of a vine, and a short time lapse between old 

vine removal and replanting increased the incidence 
and the intensity of nycorrhizal development. Apply-

ing fertilizer to replanted soil reduced the occurrence 

and intensity of the mycorrhiza. 


0395. FURAN, V. & FORTIN, J.A. 1972. Pre-

miere mention de l1'endogone calospora au Quebec. 

Nat1aliste can. 99(2):127-129. 
In 1971 spores of E. calospora wen collected 
in large quantities frosn-t-hizosphereof Po-
tentilla tridentata. Symbiosis with onion, i 
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sulting in rOWth Stimulation, was demnynstri'ted 
in inoculation experiments. 
highest temp. (21/260C, night/day) and longest at 
the lowest temp. (11/160). 1he rate of infection 
was more rapid at 21/26' than at 16/260; at .1/160
it was always very slow. 'Thefinal level of in
fection, indicated by the plateau phase, was high
est (82%) at 21/260, 73% at 16/210 and 1J, at
 
11/160. Plant growth was strongly stinulaced
 
after infection at 21/26' and 16/210 but a sig
nificant parasitic decrease of grmth could be
 

°
 observed on the 8th week at 11/16 . Spore pro
duction curves closely followed the grouth curves 
of inoculated plants and final spore production/ 
plant was 2600, 1800 and 50 for the 21/260, 16/21

and 11/160 regimes, respectively.
 

*0396 HAINI7IC, M.J. 1972. A note on the 
fungus Tndeone. Jl. S. Afr. Bot. 38(l):29-31.
Large nuipb l3s of E. spores ware found in rhizos
phere soil of a nuize plant at the Outenique Exp. 
Farm, George, Cape Province, the 1st report of 
their occurrence in S. Africa. 

*0397 KATEN1N, A.E. Myorrhiza in tundra plants
of northeastern European part of USSR. (Rus, Engl 

Sum.). 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, Bat. Inst.
 
Aeseni B.L. Koarova. 1972.
 
0398 ISAN, A.G. 1972. Podocarp-type
 
mycorrhizal nodules in Aesculus indica. 
 Ann. Bat. 
36(144):229-238.
 
Mbrphologically the root nodules were similar
 
to those of conifers, and they and the latera.± 
roots contained typical Endogone vesicles.
 
Aesculus forest soils frc--.Pistan contained 
2 types of spors and infection was 
2 t htpgee sp rs a d tofectionaves 
synthsized uese were added to autclaved 
sand in which cuttings werc grown. 
0399. KESSLER, K.J; , BLANK, R.W. 1972.
 
,thdogone sporocarps associated with sugar Maple.

1lycologia 64(3): 634-638.
 

Data are presented on numbers of .. sporocarps
 
found in northern hardwood forest stands where
 
Acer saccharu dominated both the overstory auld
 
Tecs- sd reproduction. 

0400 RTIN, W.J.; BIRCHFIELD, W. 1972.
 
Enogone sp. in roots of sweet potatoes and soy
beans in Louisiana. PI. Dis. Reptr. 56(l):58

.Edogone sp. is newly recorded on these host in
 
La, foraing vesicular-arbuscular mycorrhiz:a.
 

0401' MtJSTRIK.V. X. (Environ. Ecol. Inst., Czech. Acad. Set.. 
Pruhonlce-Prague. Czech.) Vesicular-arbucular mycorrhzas of the 

eof a MolnLetum -. assocton: The ecology.e ie coc rleae . .L1972.--ThePnIYTOL t5: 183-890. Illus. frequency and in
tensity of vesicular-arbuscular mycorrhizas In thespecies of a Molnletum coeruleae association wan studied during the vegetative pertod.From 55 app. in the association, only 9 were nonmyeorrhizal.

There was dependence of the frequency of entry points
on the root depth
and the vegetative season. The ground water table was relatively stable 
during the year, and It did not exert strong direct Influence on the it
tensity of myeorrhizal lnection.
 
0402 PORTER, D.11.; BEUTE, h.K. Endogone species
 
in roots of Virginia type peanuts. (Abstract).
 

rhytopathology, 62:783. 1972.
 
Peanut (Ar-aehis hyp-ogaea) plazts grown in the
 
gree us- were c5 ed by a zygosporic species
 
of Endogone, prestmably E. gigantea, recovered
 
frFn '.he root zone of f~eldgrFpeanuts. Two
 
nonths after inoculation, numerous zygospores and
 
edilinulate vesicles, typical of E. gigantea, wereproduced on rcots of peanut seedlings,-Ei
measuruble growth responses were negligible. A 
chlamydosporic species obtained from soybean roots.
 
presumably E. macrocarsa, was not observed to 
have colonized peanut roots, but aboveground por
tions of inoculated plants were larger in size 



and higher in dry weight than noninoculated 
plants . Zygospores of E. gigantea were abundarnt 
in peanut and corn field T roi!-arely found 
%in soils growing fe~cue. Endogono zygospores
obtained from soil surrounding corn roots germinated
readily, colonized, and produced nore zygospores 
on peanut roots. Isolates of E. cigantea fron. 
peanuts and corn reporduced eqUallyo anuts. 
Peanuts gra in soils maintained t low nitrogenlevels had higher zygospere populations of E. 
giganteatlan did peanuts grxwn in soil maintained 
-il high nitrogen levels. 

'0403 TRAPPE, J..; CERDEMANN, J.w. Endogonte
lamnico'toa sp. nov., a distinctive segregate

from Endogonce tactiZtfua. Trans. Brit. Mycol., Sec., 
57(3):403-407. 1972. 

*0404 ANDRUSZEWSKA, A. ;1971.hik-

ryza Prunus cera us 17.Mk-
.00 NRSZWKA;DOIITL .x Rhodophy llus lypeatuso
(Bull. ex Fr.) Quel. {Mycorrhiza of P. cZaAU x 

. CYpeat r). Zesz. nauk. wyisz. Szk. rein. 


.Szczec.,t1971,371 3-14. 


Cherry root material showed 2 types of mycorrhiza:
ectotrophic ld and endotrophic (thamniscophagic). 

*0405 BAYLIS, G.T.S. 1971. Endogonaceous mycor-

rhizas synthesized in Leptospermum (yrtacea). N. 

Z. J1. Bet. 9(2):293-296. 
toney coloured, sessile Eiidogone spores produced 
mycorrhizal associations in L. AcopaA.Thm whereas 

crushed spores did not. flycorrhizal production also 
occurred in Sof.anm ttam and LoLtumn pAenne. 

*0406 HACSKAYLO, E.; VOZZO, J.A. Mycorrhizae

of Popu&.tw in the United States. XV IUFRO Congress,

Gainesville, Florida, Sect. 24:1-2. 1971. 


*0407 GERDEMANN, J.W. Fungi that form the we-

sicular-arbuscular type of endomycorrhiza 

In:lacskaylo, 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. 

*04 0 8 ' KELE B E R D A , T.N. Change in proper t ies of 

chernozem of steppes due to Mycorrhiza of trees 

and shrubs. (Rus). Lesn. Zhurn., 4:122-123. 1971. 


*0409 KIDAN, A.C,. EndoOOte and endotrophic mycor-

rhizae in west Pakistan. XI Proc. Internat. Union 

for Res. Organiz., Congr., Gainesville. April. 1971
 

0410, KHAN,A.G. (Dep. Det., Univ. Panlab, Lahore, Punjab, 
'ndls.) OccurrenceofEndoonespres a West Pastan soils. TRANSBRIT MiCOLSOC 5(2): 211-224. itus. 1971.--Most samples were 

"found to contain I or more types of spore. 
 Two new types are described.All spore types formed vesicular-arbuscular mycorrhizan with red * 

Clover seedlings. The relationship ot spore types and their number 
with ott category Is discussed. 

'0411' IKRUSHCHEVA, E.P.; ALEKSAROVA, E.I.; 
MILDIIA, 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 REDItEAD, J.F. Endogone and endottophic

ri,7corrhizae in Nigeria. XV IUFRO Congress, April,

197 1. (limeo). 
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'0413 RAMWrLU, A.* 1971. (Preliminary myco
logical Investigations In savanna and forest soils
 
of the Ivory Coast.) Revue tcol. 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 i4 
their life-cycle. In both habitats a phycomycete.
like endophyte was observed on the roots." P'n-.'tration appeared to be intracellular, with the
 
formation of large vesicular and arbuscular
 
srucures.
 

0414; SCI1D CK, N.C.; HIINSON, K. 1971. Endo
trophic vesicular-arbuscular mycorrhizae on Soy
bean in Florida. Iycologia 63(3):672-674. 
VA mycorrhizal fungi occurred in every soil 
sample examined frxn washed soybean roots. There

f w r a n growingwere fewer around~ rootsxo s in organicn .n o g n corolow, poorly drained soils than in sandy, well 
drained soils. Mkst roots had>l VA fungus
associated with then, the most frequent being. 

Erldogone calosr followed by F. gigustod.
Others included Sclerocystis corKmnides and 2 E. 

spp,
 
0415ylIcA/, SHUJA, N. U.; KiAI, A.G. 
Mycorrhizal associations in some angiosperm 
trees around new university Campus, Lahore. 
Pak. J. of Forestry. 21(4):367-374. 1971. 
A survOey of 13 angiosperm trees grxwing around 
New University campus revealed the fact that 
majority of plants growing under natural conditionshave mycor-t'hizal associations. Ectotrophic 
mycor.hizae were found in Euclyptus citriodo'a 
only, while all the other trees had endotrophic
 
or vesicular arbuscular type of mycorrhizae.
 
In Populus euroamericana those roots which were
 
growing towards the caral water were non-mycorrhi 
zal whereas those growing away fron it had beth 
ectotrophic and endotrophic mycorhizal associa
tion. 
Rhizospheres of all the trees examined contained 
Endogone spores. Of 8 types of Endogone spores 
knownt p s to occur is West Pakistan soils, only fourw r e o e e n t e p e e t s u y
 
types were recovered in the present study.
 

*0416 SUTTON, J.C. Endogone spore populations

in Ontario Agricultural Soils. (Abstract). Proc.
37th Session Canad. Phytopath. Sec., Edmonton:
 
21. 1971.
 

'0417' TRAPPE, J.M. ; GERDDIANN, J.W. A neo
type of Endohkone pisifornds. Mycologia 71:206
209. 1971. 

0418 WHITNEY, R.D. Mycorrhi 7a studies in Manitoba 
and Saskatchewan. . lfllacskaylo, 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 espontafieas e cultivadas. (tycor
rhizas of wild and cultivated plants.) Mems. Soc. 
broeriana 21:329-340. 

Ectotrophic, endotrophic and ericoid mycorrhizal
 
types were observed among material collected in the 
Algarve Province, Portugal. 
0420' BAyUm, G. T. S. 1970. Root hairs and 
phycomycetous mycon'hlzas in phosphorusdeflclent
 
soil. Pl. Soil 33, 713-716. [Otago Univ., Dunedin,
 
N.Z.]
 

Phycomycetous mycorrhizas formed by Copro.
 
roma robusta grew well in unsteamed forest soil
 
(pH 5.1) both with and without added NaH,PO,,
but in steamed (pH14.6) soil they on!y grew well on 
addition of P. On the other species tested (Lepto
:permum scoparium, Solarium nlgrum, Lollum 
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perenne, lakea enkiantha, Ilistoipter!s incisa,
 
Afarchianthia bertcroana), 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

species explains their need for P in the absence of
 
mycorrhizas.
 
0421 GiRDI W4N, J.W. ; TRAPPE, J.?l. Endogone 
incnissata: a zygosporic species with hollow 
sporocarps. Hylcologia 62: 1204-1208. 1970.
 
We found that sporocarps in the type collection 
of Lnopone incruxssata have an enclosed cavity. 
Ai additional collecton of E. incrassata made 
briTlaxter and a more recent one-- ska also 
contain specimens with hollow sporocarps. This 
chareacter is somewhat variable, since the smaller 
sporcarps in the Alaskan collection are solid.
 
Spores in the type collection are mature, and
 
the attachmnts have disappeared; eoncequently,
 
11atoter was uiable to determine whether they
 
were zygospores or chlamydospores. We found 
-that Thaxter's additional collection of F, 
incrassata contained innature spores with clear
ly discernible gametangia. The gametangia
 
are parallel and equal or subequal in size. The 
tip of one gametmgisum bends slightly and fuses 
with the other at or slightly below .its tip. The 
zygospore forms cither form the tip of the 
fertilized gametangium or over the point of union. 
0422 . IM4, A.G. 1970. -lycorrhizal associa4 
tions in Gymnosperis of West Pakistan. Pakist. 
Jnl. Pot. 2(l):9-18 
.l the gyrmosperms examined showed mycorriizal
 
associations which were ectotrophic in the
 
Pinaceae and endotrophic in the rest of.the
 
Coniferales and members of the Ginkgoales, Texa
los and Ephedrales. Endogone spores were
 
present in the rhizospheres of endotrophic
 
mycorrhizas. 

* 0423 Oto,G. [Studies on the endotrophlc mycor
rhiza of nine apple clones.] Untersuchungen tber die 
endotrophe Mykorrhiza an neun Apfelklonen. In 
Phy.siologisrhe Prohleme imt Obstbau. E. Berlin,
Dcutsche Akademic der Larilwirtscliaftswissenscliaften 
;u Berlin (1970) 187-193 [Dc, en, ru, 2 ref.] Institut 
fur Obstbau, Dresden-I'illnitz, E. Germany.

Apple clones were obtained as root cuttings from
 
2-year-old seedlings and were planted out in a non
sterilizcd substrate. The pcrcCtage of fungus.infccted
 
roots was 89% in the first year and 97% in the second
 
year of the experiment. The extent of the fungus
 
infection also increasCd, and in the second year there
 
were significant differences between clones for this
 
characteristic, indicating that fungal development in
 
the roots is controlled by genetic factors. No connec
lion could be established between the morphological

characteristics of' the mycorrhiza and tree growth.
 
llowever, the extent of mycorrhizal development was
 
correlated with such clonal characteristics as leaf cover
 
which indicate clonal differences in metabolism during
 
the growing season.
 
0424 S"_RZFTISA, J. hlycorThiza of cultivated 
plants of the Papilionaceae family. Part III
 
Pea (Pisum satiiLu '-rfTe ldpea (Pisum
 
arvense). Polish Journal of Soil ST1- e
 

3T-T26-29. 1970. 
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0425 ABBOTT, L.K. Comparative anatomy of ye-
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 Endogonaceae within 
subterranean clover roots was compared using light 
microscopy. In pot cultures of single species of 
fungi, each fungus formed a characteristic infec-
tion pattern within roots of subterranean clover. 
Fungi from the genera Gtomus (excluding G. tenui), 
Acautopo.ta and GigcLl5povsa were readily distin-
guished from each other. Within eacts genus, spe-
cies varied in the extent to which they formed 
hyphae or vesicles witti dissimilar morphology.
Differences among genera were always greater than 
those among species within genera. This 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. ;R0BSON, A.D. Infectivity of 
vesicular arbuscular mycorrhizal fungi in agricul-
tural soils. Aust. J. Agric. Res., 1982, 33, 1049-

'59. 
Tile development of vpcicular 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 mycotrhizas 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. In 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 soils in numbers 
of spores of VA mycorrhizal fungi and in soil 
popertoes. ofA poocorreltiolng betden tol s23properties. 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 
aid infection development for individual fungal 
species. The development of mycorrhizas in any soil 
fell into one of three categories: I, rapid and 

extensive;lI, extensive but with a lag phase; 111, 

slow and limited in extent. The species of fungi 

in soils from each category were similar. Category 

i included the soil which were most deficient in 

phoisphorus for plant growth. lowever, from measure-

nent's of soil properties alone, it is not possible 

to predict those soils which are suitable for the 

introduction of inoculant VA mycorrhizal fungi. 


0427 BETIILENFAI.VAY, G. J.; P'ACOVSKi. R. S.; BROWN, 
M. S Parasitic and mutoalistic associations betseen a 
m.scerrhizal fungus and so)han: development of the 
endophyte. Phitopatholorr(199t2) 72 (7) 894.897 [En, 28 ref., 
5 fig.] USDA, lerkele), Calif., USA. 

Tl'e development of Glornus fasciculatus in soybean 
roots was determined at 2-3 "k intervals for I wk. The 
symbiotic association was gro-wn in 1.5 I pots containing an 
inert medium supplemented with 200 inhig hydroxyapatite as 
the P source. Fungal infection, estimated by visual 
observatoon of stained mycorrhizal segments, was max. 9 wk
after planting. Endophyte biomass, measured by the 
determination of fungal chitin, increased linearly until wk 15 
and declined during the final 3 wk of the experiment. Fungal 
biomass (as percentage of mycorrhizal dry wt.) peaked at 6-9 
wk (20%) 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. 
Cone. of P in the mycorrhizae increased rapidly during the 
1st 9 wk and slowly therafter. The percent difference in P 
cone. or plant matter increased linearly with decreasing 
availability of 1Pin 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 1' by the symbionts 
during the 1st ontogenic stages of the association. 
0428' BETHILENFALVAY, G. J.; BROWN, M. S.; PACOVSKY, 
K. S. Relationships between host and endophyte 
development In mycorrhlzal 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 throughoit the host lifespan. Extraradical 
fungal structures attained max. wt. at the onset of logarithmic
growth of the soybc:n pods but thereafter decreased.Cessation of rapid growth in the fungus lagged behind that in
the host but appeared related to pod development. The
 

fungus: root dry wt. ratio was 12.3% at senescence. The ratio
 
of extra- to intraradical mycclium decreased throughout the
association. Since the extraradical hyphae are the organs

responsible for enhanced nutrient uptake, this ratio is
 
proposed as an index of the endophyte's usefulness to the

host. High values coincided with significant growth
 
enhancement of the host. Source-sink relationships in the host
 
appear to be a detertuining factor in the growth of the fungal
 
endophyte.
 
0429 BHATrACRARJEE, M.; tUKLEJI, K.G.;
 
TL.ARI, J.P.; SKOROPAD, W.P. Structure and
 
hyper asitism of a nel, specie:; of Gigasqpra.
 
Trans. Br. Mycol. Soc. 78(l):1811-189.-i182.
 

*0430 BONFANTE-FASOi.O, P. Cell wall architectures 
In a mycorrhizal association as revealed by 
cryoultramicrotomy. Protoplasma (1982) 111 (2) 113-120 [En, 

ref.] Centro di Studio sulla Micologia del Terreno del 
CNR, Viale Mattioli 25, 10125 Turin, Italy.


In a vesicular-arbuscular mycorrhizal association 
 adifferent texture in the cell wall of the host and fungus is 
revealed by using cryoultramicrotomy, a powerful tool for 
studying macromolecular arrangements. 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 ire 
not formed. 
0431 BONFANTE-FASOLO, P.; CRIPPIOLO, R. 1982.
 
Ultrastructursl and cytochemical changes in the
 
wall of a vesicular-arbuscular mycorrhizal fungus
 
during symbiosis. Can. J. Bot. 60:2303-2312.
 
During the various stages of the symbiotic associ
ation of the vesicular-arbuscular mycorrhizal (VAM)
 
fungus Gfo=6 a.sci utLtu (Thaxter) Gerd. et
 
Trappe with the roots of Vita5 viiaa L. cv. 
Barbera, the hyphal wall undergoes marked modifi
cations as follows: (i) a gradual thinning out, 
from theextraradical hyphae to the intraradical 
hyphae; (,Z) 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 pareichymal layers; and (iii) different 

responses to cytochemical reactions. The protein
and polysaceharide components, though consistently 
present in the fungal wall at all stages, vary in 
their staining characteristics after the PATAg and 
Swift procedure and in their reponses to alkali 
extraction, suggesting a gradual simplification 
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of the wall compnents from the extraradical hyphae 
to the intraradical ones. 

0432, BUWALDA, 3. G.; Ross, G. J. S.; STRIBLEY, D. P.; 
TINKER, P. 1. The development of endomycorrhlzal root 
systems. I1. The mathematical representation of the spread 
of vesicular-arbuscular mycorrhlzal Infection in root systems.
New l'htologist (1982) 91 (4) 669-682 [En, 27 ref.]
Rothamsted Exp. Sta., Hlarpeuden, Hefts AL5 2JQ, UK. 

The spread of mycorrhizal infection in roots was 
modelled mathematically assuming tire rate of spread to be 
proportional to the product of the length of root- already 
tnfected 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 infcztion spreads along roots rather than by
random contact between roots and hyphae. 

0433 BU\WALDA, J. G.; Ross, G. J. S.; STRitItEY, D. P.; 

TINKEI, P. B. The development of endoniycorrhizal root 

systems. IV. The mathematical analysis of effects of 

,phosphorus on the spread of vesicular-arbuseilar mycnrrhizal 

infection in root systems. New Plhtologist (1982) 92 (3) 391
399 [En, 18 ref.] Rothamsted Experimental Station, 

Ilarpenden AL5 2JQ, UK. 


A model of root infection by vesicular-arbuscular 

mycorrhizac is used to study the effects of P on the spread of 

infection in wheat and leek root syslems. Leeks, cv. 

Musselburgh, were grown with 30-480 mg l'/kg. Increasing

soil P levels increased plant P concentration and reduced the 

percentage of root length infected with Ghnmu.s 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, 


0434 CARLING, D. E.; BROWN, M. F. Anatomy and 

physiology of vesicular-arbuscular and nonmycorrtizal 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 soyabean, maize, tomatoes, Sudan grass 

and blue grama. 


* 0435 DEIINE, H.-W. [Morphological alterations under the 
influence of endotrophc mycorrhlza.] Morphologische 
Veriinderungen unter dem Einfluss der endotrophen
Mycorrhiza. Beitrhge zur Biologic der Pf7anzen (1982) 56 (2/
3) 209-215 [De, en, 14 ref., 3 fig., I tab.] Inst. 
"lanzenkrankh. Pflanzenschutz, Hannover, German Federal 

Republic. 


On inoculation with Glomus mosseae. bean (Phaseolus 

vulgaris) plants produced 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. DOUDS, D.D. Jr.; CIAIiEY, W.R. Correla-

tion of fungal Tnorpholog/ and developnent to 

host growth in a green ash tycorrhiza. New 

fhytol. (1982) 92, 519-526. 
"lhe relationship between the growth of the host, 

and developeant and morphology of a vesicular-

arbuscular mycorrhizal fungus was studied in 

green ash (Fraxinus pmsyvanica tFarsh. ) A year-

ly cycle with three phases is suggested. Phase 

I is a period of fast shoot grcwth, slow root 

pwth, rapid colonization of the root system by 

the mycorrhizal fu~ngulS and greaternuners of 

fungal arbuscles than vesicles. Phase II is a 
period of fast root grcwth and a decline in the 

percentage of root length infected. Phase III 

is characterized by senescing" leaves, infection 


percentages incivasing to a static level, andgreater nusbers of vesicles than arbuscles. Mycor-

r'hizal green ash seedlings generally had greater

heights, weights and root collar diameters and 

lower rot: shoot ratios than non-mycormhizal 

seedlings.
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n ' GRAIIAM, J. If.; .INDraMAN, R. G.; MENGE, J. A. 
Development of external hyplhe by different isolates of 

mycorrhizal Glomus spip. in relation to root colonization andgrowth of Troyer cltrange. New PIhymologist (1982) 91 (2)
183-189 [En, 17 ref., I 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 
root length by harvest for all isolates), but was directly
related to the amount of external hyphae that had developed 
as estimated by the wi. of soil they had bound into 
aggregates. The results suggest that isolates of vesicular
arbuscular mycorrhizal fungi may differ in their capacity to 
develop an extenal hyphal system independent of their rootcolonizing capacity and that it cannot b assuned that high 
levels of colonization are associated with development of 
mycelium in the soil needed to transport nutrients involved in 
plant growth enhancemnt. 

0438 JAKOIISEN, I.; ANDERSEN, A. J. Vesicular
arbuscular mycorrhlza and growth In barley: effects of
 
irradiation and heating of soil. Soil Biology & Biochemistry
 
(1982) 14 (3) 171-178 [En, 17 ref., 3 fig., 4 tab.] Univ.
 
Aarhus, Risskov, Denmark.
 

Irradiation at the lowest dose (0.25 Mrad) completely

eliminated infectivity of soil containing a high number of
 
propagules of Glomrnus mosseac. Mycorrhiza developed more
 
slowly after inoculation in irradiated soils than in untreated
 
soils; possibly the high cone. of nutrients, particularly
 
available N released by irradiation, was significant.
 
Incubation of inoculunt in soil for 40 days before sowing
 
increased mycorrhizal infection.
 
0439 JOhNsoN, C. R.; GRAhAM, J. H.; LEONARD, R. T.;
MEN ASE N . Eft of ow bud dEOpment In
 
MENGE, J.A. Effect of flower bud development In
 
chrysanthemum on veslcula,.arbuscular mycorrhlza
 
formation. New Phytologist (1982) 90 (4) 671-675 [En, 8 ref.,
 
4 fig., I tab.] Univ. Florida, Gairsvillc, USA.
 

Roots of single stem Chrysanthenum morifolium plants
 
were inoculated with Glomns fasciculatus at several stages of
 
flower bud development. Compared with vegetative control
 
plants, mycorrhizal formation was reduced during early
 
stages of flower bud development but not during later bud
 
expansion. A decrease of reducing sugars and amino acids in
 
root c;ttracts 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 MACDONALD, R. M.; CHANDLER, M. R.; MOSSE, 0. 

The occurrence of bacterium-like organellcs In vesicular
arbuscular mycorrhlzal fungi. New J'hytologist (1982) 90 (4)
659-663 [En, 13 ref., I pl. (4 fig.), I tab.] Rothamsted Exp. 
Sta., Harpeoden, Herts., UK.

The organdies, murphologically indistinguishable from 
those which occur in Glomus caledonius and Acaulospora 
laevis, were observed in spores of G. mossaeri, Gigaspora 
margarita, G. heterogama and in an unidentified white 
reticulate VA mycorrhizal spore. Morphologically differentones were also found in G. margarita and the white reticulate 
spores. Their significance is discussed.
 
0441 . RAO. A. S. and K. PARVATIII. (Dep. or Botany. Nagarjuna
 
Univ., tagarjuaanagar-522 510, A.P.. India.) PLANT SOIL 66(I): 133-137.
 
1982. Developimet of voculAr-arbausular mycorrhhns (ArachisIn groundmul 
hypozaea) andother host.-A vesicultr-arbuscuar mycorrhital fungus, 
identified asGlomui momeoe Gerdemann andTrappe,was found to occurin 
groundnut andsome other hosts.In groundnut roots under expeomental tonditioni, the fungusshowed3phasesof dve:opment-a tag phaseof 3-4r okby the end of whichformation of vesicles wasnoticed,a phaseo gradual 
development time of 6 vesicles perup to 12 wk, by which an average 
centimeter of rootdeeloped and a constantphasewheretherewasnofurther 
Incrnease Pigeon-pea,of the fungus. black gram, greengram,angular gourd, 
onion, maize, sorghum and pearl millet also formed mycorrhizae with this
fungus, buttomatoandeggplantdid not.The tag phaseuas longerandthe 
averagenumberof vesiclesdevelopedperunit root length was tes in the 
non-leganminoushoats. 
0442 TEWARI, J. P.; SKOROPAD, W. P.; MUKERf, K. .; 
MISIIPA, S. Surface morphology of Glomus macrocarpum 



chlarnydospoies. Transactions of Britishthe Alsvcological
Socicty (1982) 79 (2) 364-366 [En, 12 ref., 3 6g.] Univ. 
Alberta, Edmonton, Canada. 

Scanning electron microscope studies are described. 

0443 ZAK, J.C. ; PARKINJSO. D. 1982.Initial vesicular-aRbusculOr Nycorrhizal de-

velo ent of slender wheatgrarmy n o amended 

mine spoils. Can. J. het. 60:22t1e-2248. 


The initial vesicular-arbuscuLu, (VA) mycor,-
rhizal develP-o1nt of slender wheatgrass on 

extr ctod oil-sands and subalpine coal-mine 

spoils, amended with either fertilizer, peat, 

or liquid sewage sludge, was examined. Plants 
were sampled at 2.6 and 10 weeks after plant

Pinergence and the level of infection was 
expressed as length of nycorrlsizal root per 

plant and length of root which contained arbus-

cules, vesicles or only h y phae. Mycorrhizal 

infection of slender wheatgrass on the oil 

sands was limited to plants on the peat-amended

pspoil. Infeztion of plants on the peat-amended 
oil-sands spoil was detected by 2 weeks. 
Plants 

on the subalpine spoil were infected at 2 weeks 

only on the peat-amended stroil. While slender 
wheatgraiss on the control aind fer'tilizer- amen-~~ 

einendd spoil developed mycorrhizae by 6 weeks, 

infection was not observed in plants on the 

scwage-amosended spoil until 10 weeks. At 10
weeks, there wore no significant differences 

in lengths of mycorrhizal root per plant among
the amendments. Increased P levels in the 
fertilizer-and sewage-amended subalpine spoil 
did not duppress VA rycorrhizal 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-arbusctlar 
mycorrhizae. Plant Science Letters (1981) 22 (I) 13-21 [En,
18 ref., 22 fig.] Centre di Studio sulla Micologia delTerreno 
delCNR,Istito Botanico dlraUniversita, Torino, Italy. 


The modifications occurring in 2 different mycorrhizal

associations (onion with Glot nsiosscae and Ornithogalum 

unibelatumn with G. fisciculatus)
were very similar;marked
differences were found only inthewall cytochemistry of the 2 

futgi involved. In both cases, host primary wall material,
which was deposited around hyphae penetrating cells and 

vshich secmed to contain a glycoprotein compslex, strongly

dimitished with development of thefitter arbusc:sle branches 
and appeared to change in nature. The host elasmalemma 
was not structurally or cytochemically modified with it3 
invaginatiun 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 preferential site of bi-

directional nutrient transfer between the fungus and plant in

VA mycorrhizac. 


0445' IONFAN'tE-FASot.O, P.; IIERTA, GIANINAZZI-
'E.ARSON, V. Ultrastructural aspects of endomycorrhizas

in the Ericaceae. II. Ilost-endophyte relationships in 
VSacciniumnmyrtillus L. New 'Phytologist (1981) 89 (2) 219-
224 [En, 15 ref.]Centro di Studio sulla Micologia del terreno 
delC.N.R., Istituto ed Orto Botanico, Universiti di Torefo, 
10125 Turin, Italy. 

The endomycorrhizal infection in Vaccinium myrtillus Ls 
limited to the cortical cells of thefine hair roots; the fungi
have simple septa with associated Woronin bodies 
characteristic of Ascomycetes. ltyphac penetrating cells are 
surrounded by a layer of inter host wall material which 
diminishes with intracellular development of the fungus. In 
living cells hyphac are separated from host cytoplasm by
continuous host plasmalcmnma and there is no evidence of 
theirlysis or digestion by the plant cell. This biotrophic 
relatiotship (livinghost cell and fungus) appears to
predominate in late summer attd autumn when new root 
formation and mycorrhizal infection are most important.
During other periods of the year living or dead funus in 
moribund host cells seem to be the most common situation. 

0446, BROWN, M.S..,BETIILENFALVAY, G.J.;
PACOVISKY, R.S. Growth of an endomycorrhizal funguns
tinder narasitic conditions. Phytopathology 71(9):

1002-1003. 1981.
 

The symbiotic association (Gtycine max + Gtomu
 
rcuttu) was grown in 1.5 1 pots in a sand/

perlite rooting medium with 200 g of hydroyyapatite
(Cas(PO1)3 (Ol1) 2) as the source of P. Devel )pmentofthe endophyte internal and external to 
the host 
plant root was determined at regular intervals 
throughout the ontogeny of the association. Percenst 
infection was estimated by observation of stained 
mycorrhizal seg-.etuta. Fungal biomns wan determined 
by measurement of fungal chitin in the mycorrhiza
 
and the rooting medium. Percent fungal biomas per,

mycorrhiza was maximum (20%) at week 6 and declined 
thereafter. The internal myeelium continued to grow 
till week 15. External fungal mass declined after 
week 9. Initial growth inhibition,of the mycorrhi~a 
(maximum of 50%) was reversed at week 9. Recovery 
resulted in growth enhancement at week 18. It is 
concluded that growth depression in rhe host plant 
was dueto to a diversion of assimilate by the endo
phyte. 
0447 GARDNER, W. K., D. O. PARBERY and . A. BARBER. 
(Dep.PlantSciences, Univ. Melborne, ParkvilleFacuty Agriculture Forestry.

3032. Victoria, Australia.) PLANT SOIL 60(t): 19ltirecd.
t43-148. 1982).
 
Polold rootasorpmoloy
Ad funtloa in Lupinui albui-Currenm theoies of
 
P uptakebyplanta imply thattheycan Augment
diffusion totheir ,etaxes by

the developmentof abundant or mycorrhiras. Some P eftieat plants
root hairs 


morphology multi-branclted
have root m;0t, roots and localized regions of
 
denselypacked roothai.. hichprobsbly is btter suited to the ctention of
substances exuded by the rootsthan uptake of substances to the rootmoving, 
bydiffusion. Evidence of substantial exudation by the proteo;d rcootofL
 
albua ispresented.
 

0448 GIANINAZZI-PEARSON, V.*. D. MORANDI. J.DEXIIEIMrRand S.GIANINAZZI. (Station d'Amclioration desPlatte. INRA. BV 1540. 
21034Dijon-Cdc, France.) NEW PItY'OL 98(4):633-640 1981.Ultusaris
 
AIL aeyntodsemlc& tenuir myrrorrza.-rhe ulutructural
featsre, Ua Gloenui 
organization and some cytochtmictl features (protein and polysacchsride

distibution) of the rmyorrhirs formed 
 by G. temulin raspberry lRubur
 
tdotc L. cv. BoisBlanc] were aspects fine
roots investigated. Certain of the
mycorrhical endophyte (smaller hyphae,thinner wallt.distina 2-layered will 
structure
following the PATAg test forpolynacehnride., complete absence or
 
awpta) distinguish it from the coarstevesicular-arbuscular myoorrhizal fungi.

The modifications occurring inthe hoar-fungus interfaceduring G. traius
mycoerhiza development are,however, verysimilartothosethat havebeensacribed inseveral mycorrhirsc formed by conrssvesicular-rbuscularendophyle.
 

0449' GRAHAM, J.H.;LEONARD, R. T.;MIEGE,J.A.
 
MeImbrane-mediated decrease 
 is root exudation responsible

for phosphorus inhibition of vesicular-arbuscular mycorrhiza

formation. Plant Physiology" (1981) 68 (3) 548-552 [En, 18
 
ref.] Dep. of Bot. and PI.Sci.. California Univ., Riverside,
 
CA 92521, USA.
 

Vesicular-arbuscular mycorrhiza formation in Sttdatn
 
grass was investigated in pot trials
wxil,it P-deficient sandy

soil supplied with 0,28, 56 or 226 pg superphosphate/g soil.
 
The root P content of 4-ok-old plants %%as correlated with

soil P level. Plants grown with insufficient P showed altered
 
membrane permeability with high K cffluxand exuded 
more
 
amino acids and reducing sugars. P-deficient plants

inoculated at 4 wk with Glortus fasciculatus were 88%

infected after 9 wk; this was correlated vith root exudation at
 
the time of inoculation. P-sufficient plants were only 25%
 

,infected. Infected roots h',dhigher P levels and thus reduced 
root memLrane permeability and exudation compared with 
uninfected roots. 
0450 KARIYA, N.; TOnIl, R. . Ultrastrueture of the
mycorrhlzal association formed between Zea diploperennls
and Glomus fasciculatus. Afycologia (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 between 
cortical cells. Penetration of cortical cells by the invading 
.ntracellular 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 
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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 KOSKE, R. E. Labyrlnthula 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

dune, contained spindle cells of L. sp. Single large spor,

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. 

gigatea spores and spore shells are common in the barrier
dune, the occurrence of L. within them may represent a

significant reservoir of :-oculum able to enter the waters on 

either side of the dune. 


0452 MACDONALD. R.M.andMURIEL R.CIIANDLER, (Department
of Soil Microhiology. Rothamsted Experimental IlerttStation. Harpenden. 

ALS 2FQ, U.K.) NEW PItYTOL 89(2):241-246. 1981.Bacterium-ike 

orgals:les In the 'velultAr-arbascularmyconi.al fngus Glomus caledonlut.Bcterium-like (OLO)werefoundbyEM in the vesicular-arbuscular
organelles 

(VA) mycorrhizal fungusG.calkdonius. They weremorphologically similar to 

,how foundbyothersinother VA mycorrhizal fungi, in the ectcndomycorthizat 

fungusEnogone flammlcoroma and in the DiscomyceteScutellinia. They

occurredfree in the cytoplasmof G.caledoiasusporesandin the intercellularhypha and thick arbuscolebranchesin infected roon. They wereirregularly

coccal of 0.3:k0.06 pm andhad a conspicuou 
with diameters cei membrane
and simple cllwall and appeared todivide by median constriction and
separation.The ftnpn! cytopisims'tshowany cytopathic effect. in thedid 
vicinity of theBLU.A ,iic;y different t)pe of bacteriumcolonizied and 

erdcd thewallsof reproductive spores bacteria
of G.caledonio. These did not 

enter the fungal cytoplasmend had a thick complexwall and peripheral

membranes. in contrastto 1LO. their cytoplasm
wit clearly differentiated intoelectron-dense andtrasparent nrca 

0453 MANJUNATH. A.* and D. J. BAGYARAJ. (Dep. Agric.

Microbiol., Univ. Agric. Sciences,G.K.V.K. Campus Bangalore 560 065 

India.) PLANT SOIL 
 6312): 295-298. 1981recd. 1982). tateasityof 
myco rial infection andreponse of oslom a( different stages of groth.-

A time course experiment was to study theintensityof rootinfection
conducted 

and theresponse of onion.Mycorrhiral infection with internal 
 hyphac andarbuscules was observedin onion roota 15days after towing and infection 

percentage progressivelyincreasedupto Plants
35days. inoculated with the 

mycoarhizal fungus weighed l€a thannor-mycorrhiral plantsduring initial 

stagen up to 35 daysbutgrew faster later after 38days. 


0454' MOIROUD, A. , CAFELIANO, A. ; BARTSCHI, 
HI. 1981. Fixation d'azote chez les especes
ligneuses syobiotiques. I. Ultrastructure des 
nodules, mycorhizes 9 v6sicules et i arbuscules 
et activit6 r,_ductrice de C2H2 de jeunes plants 
de Robinia pseudoacacia cultiv6s au laboratoire. 
Can. I.Bat. 59:tl8l1-90. 
Black locust (Pobinia pseudoacacia L.), a native 
species of llorth Aierica, has found a specific 
and efficient Rhizobium strain in French soils. 
Ultrast-uctural 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. No 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 structurnal change. This Rhizobiu.-n 
strain is a "fast grower", 
Roots were also infected by an endo.ycorThizal 

fungus producing numerous vesicles and arbuscules 


in tilerot cortex. Nitrogen-fixing aativity
assayed by the acetylene reduction method, was 

measurable only 5 to 10 days after nodular de-

veloptnent. Until the 5Oth day after seed germi-
nation, the activity increased sla4ly, then 

more rapidly, by the 80th day, fixing activity 

was about 9 u mol/h per plant. 


No relationships between the form, age, and

fixing activity of the nodules were found, 
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0455 NEMEC, S. . .Hllstochemical characteristics of
Glonius etunicatus infection of Citrus linon fibrous roots. 
CanadianJournal of Botaiy (1981) 59 (5) 609-617 [E., fr, 42 
ref., I fip., 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 affinityfor neutral lipids. In contrast, arbuscules did not appear to
contain neutral lipid, but did react positively to 
phosphoglyceride tests and glycolipid. Walls of vesicles atid 
hyphae ccntained arbuscule walls mainly glycolipid.chilin,

Young arbuscules, hyphae and immature vesicles were rich in 
basic protein. Phenolics were detected in vesicle walls and 
hyphal attachments but none accumulated nround infected 
areas, even though laccase activity occurred in cortical 
regions occupied by young urhuscules. D)eydrogeniasc wee 
present in young arbuscules, hyphac and ininmtature vesicles 
still containing noticeable amounts of cytoplasm. Peroxidase 
and catalase activity in senescing arbuscules were probably
associated with fatty acid oxidation in the fungus. 

*0456 RIESs, S.; Puppi, G. (Prelimlpary observations on
morphological characteristics of mycorrhlzal associations In 
tufa soils In Latium.] Osservazioni preliminari sulle 
caratteristicelt morfologiche delle associazioni micorriziche interreni di lufo nel Lazio. Mictlogia Italiann (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
sieving on the Gigaspora gignntca-soybean mycorrhlzal
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 azygospores/kg soil was not 
sufflcient to induce adequate mycorrhial infection of soyabean
unless pre-infected mycorrhizal roots were also iDluded, All
inoculated roots were 50-80% infected except those receiving
sieved I g/kg soil inoculum (c. 10%). Inoculum level was not
of major importance provided it was sufficient to assure 
approx. 50% infection.
 

0458 SVLARD, R.J. he structure of the 

spores of G gasDo rnqr~aritt. I. The doTrant
 
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 tmsr-arita
 

(Enidogonaceae). There is a plug of
 
the mature spore consisting of a dense matrix 
of highly osmiophilic tnterial bounded by wall
like depositions. The complex spore wall is
 

composed of four prominent layers, an inner and
 
outer layer that contain polysaccharide, psotein
 
and lipid; a laminated chitinous layer ajd an 
ill-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 aeas the cytoplasm is concentratedand forms two dense regions named the 'synthe
sizing' and 'nuclear' centres which contain
 
different proportions of various organelles
 
To unusual types of organelles found in the 
cytoplasm of G. margarita spores have been pre
viously described in hony-coloured, sessile 
spores of Acaulospora laevis.
 

-

0459 SWARD. R.J.(Plant Rce.,drh ilst..
SwanS,.,.Burney, 'eiora,
 
Australia 3121.) NEW PHYTOL 88(4): 661-666. 1981.The structure
of be
 

aecomnpaytagspoonef Glgaapora margarita: 2. Changes geriastisto.
tLight microscopy and EM wereusedto study the changesthat accompanygermination inthe sporesof G.margaria I&vesicular arbuscular myr6rrhizal. 
Regular germination it achieved following surfacesterilization or the spores. 
The possible role played by NaCIO in spore activation i discussed.Following 
sporeactivation there is considerable redistribution of cytoplasm with a 
subsequent
accumulation of cytoplasmic and wall material inthe region of thebulbous"-nped attachment. Germ-tube development occurs In this region 
withou theproduction of peripheral 'companments described for other spore 
types.The possible significance of this feature andthe modeof germ-tube wall 

,enlopmentarediscussed, 

0460 SWARD, R.J. (Plant Research Inst.,SwanSt.. Burnley. Victoria, 
Astrlia 3121.)NEW PHYTOL 88(4): 667-674. 1941.Tin stranhe of the 
aposa of Glgaspora margarlro: 2: GQru-tube emergsce and growth.iUghtmktotpy andEM we used to studytheemergece through thespoe
wall andsabsequeatgrowth and development of the germ-tube of G. 

http:myconi.al


ia vesicular 
germ-tube is as 2 different mechanisms to be operating,I for 
margarita arbuscular mycorrhiza]. Spore-wall penetration bythe

unusual seem 
theInner spore-wall layersandanother fortheouterla)er. Asthe germ-tube
developa and canbetraced toitsorigin ataa primary wall layer is formed 

layercontinuous with the thickened
regionof the innermostspore-wail layer.In the maturing germ-iube a highly osmiophilic 2 wall Isdepositedandthis 
may be the wall layer that persists whenthe funguspenetrates a host root and 
setsupa myccrrhizal association. The ulhratruct:al organizalion foundInG.
margarita intoapproximately 3 zones: the apical zone,thecanbe categorized 
subapicalzoneandthe zoneof vacUolation. Other feature of the cytoplasmic
organization arealso discrned including thepossible significanceof bacteria-like
organisms. membrane-bouod crystals, osmiophilic granulesandglycogen
particles.Features germ-tubes are alsocomparedwithof the culture-grown 

thoseof host-tsociated aige. of the fungus reportedinthe literature. 


*0461 VARMA, A. K.; KIRAN SINGII; LAIL, V. K. 

Lumen bacteria front endomycorrhizal spores. Currcr 

Jawaharficrobio.ogy,LaiN(1931)hru U4iv.,6 (4)207-211New Delhi,[En, 29 ref,4 fig.,
3 tab.]
dia. ,arbuscular 

Bacteria were detcct."d by scanning electron microscopy
in chlamydospores of Giotnus tracr ctrpus obtained from 
rhizosphere soils of xerorhytic plants. Spp. of Entcrobact,

sctudomonas and Streptococcus were identified. 
0462 BARTSCIII, Ii.; GARREC, J.-P. [Comparative
study of the cytological localization of sonie mineral elements 
In the cortex of healthy roots andof mycrrhlizas of Vitls 
vinifera L.] Etude comparative de lar~partitiou cytologique
de ciuclques 6lments mitnrraux dans 1corce de racines saines 
et d'endomycorltizes t:eVitis vinifera L. Coorptes Rcndus des 
Sdcances de l'Acadnrnne des Sciences, D (1980) 290 (13) 919-
922 [Fr, en, 8 ref., 3 p1.] Univ. Claud-Bernard, Lyon, France.

X-ray microanalysis showed :,:,Iphosphorus
accumulated in the hyphae in cortical cells of mycorrhizal
grapevine roots. Other elements were not affected. 

i 04631 BROWN, S. L.; STERNE, R. E. Total root length
of cotton and other field crops Infected by mycorrhlzal fungi.

22-23 [En, 18 ref.] 

. In: WORLD METEOROLOGrrAL ORGANIZATION; 


INTERNATIONAL RICE RFSEARCII INSTInTTr Proceedings

of a symposium on the agrometeorology of the rice crop. Los
Baiis, Lguna, Philippines; IRRI. (1980) 254pp. [En] 
0464 DAFr, MI.J.; CHILVE.S, M. T.; NICOLSON, T. H. 

Alycorrhlzas of the Liliiflorac. I. 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,

Durdee, DDI 41IN, UK. 


Bluebell (Endynmion non-scriptus) annually produces a 

new root system that becomes mycorrhizal very quickly after 

the roots emerge from the bulb. Morphgenesis of the

mycorrhizae is rapid during the autumn and cold winter 
periods wh ilst the host is subte, anean. Infection is restricted 
to roots free in the soil and never extends to the root tissues 
enclosed within the bulb. Environmental conditions alter therates
of host and mycorrhizal development. On the basis
of
spore and mycelial characters, ive species of endophytes were 
identified.
The importance of mycorrhizae tothe bluebell
and 

idetihed. emportant e oforaei c tthed blufabric 

other members of the Liliiflorae is discussed. 


'0465 GRIPPIOLO, R. [Infection process of a vesicular, 
ambuscular fungus. I. Ultrastructural observations on fungal
penetration from cell to cell In the root.] 11processo di
infezione di un fungo vescicolo-arbuscolare. I. Osservazioni 
ultrastrutturali sulla penetrazione del fungo da cellula a 
cellula nella radice. Allionia (1980/81) 24, 49-53 [It, 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 tite 1st and 2nd 
cell layers the fungus mostly formed intracellular coils, which

filled up the host cell and were nsheathed by the host 

plasmalemma. As a result of plasmalemma fusicn,
decomposition of the middl. lamella, host wall distensiol,

and host plasmalerma in,':,gination lyphae per.etratad deeply

into the inner cortex. 


0466 GUNZE, C. M. B.; IENNESSY, C. M. R. Effect of
host-applied auxit on development of endomycorrhiza In cowpeas. Transactions of the British Mycological Society

(1980) 74 (2) 247-251 [En, 20 ref.] 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

ungurculata) was similar to that described in other plant

species. Arbuscule frequency increased when host 
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carbohydrates were reduced by shading or defoliation and 
decreased when the shoot apex was removed, but this
decrease was counteracted by applications of 1000 ppm
indole-3-acetic acid (IAA) to tire cut apex. Vesicle formation 

was reduced by shading and defoliation but was unaffected by
removal of the slent apex or by application of IAA. 

0467 JALALI, B.L.; TIIAREJA, M. L. Development of
vesieular-arbuscular mycorrhiza In plants in relation to
phosphate uptake. Haryana Agricultural University Journal of
Research (1980) 10 (3) 352-357 [En, 13 ref.] Dep. of Pl. 
Path., Haryana Agric. Univ., Hissar, Haryana, India. 

Relationships between plant 1Puptake and growth stage 

and root colonization by Endogone spp. were studied for 
wheat cv. S 308, ano pearl millet [l'ennisctui anicricanunit 
cv. T 55 grown under controlled conditions. Vesicular.mycoriizal development in both crops was low at 

tIre vegetative stage of host development but became extensive 
at the reproductive stage. Mycorrltizal inoculation increased 
plant P uptake and total dry wt./plant. 3 different types of 
Endogone spores were observed in tire test soils. 

04638. JOiN, T. V. Sr. Root size, root hairs and 
ntycorrhlizal infection:a re-examinatihn of ltvlis's hypothes;is
silth trees. New l'hitoltgit (1 9)0)84 (3) 483-487tropical 
[En, 6 ref.] Inst. Nacional de Pesquisas da Amazttnia,
Manaus, Brazil. 

A series of 89 Brazilian tree species, whose root 
characteristics and VA ntycorrhizal condition were known, 
was used to test an aspect of Baylis's magoolioid root
hypothesis. A non-parametric statistical test showed a
significant association between magnolioid root characteristics 
(coarsely branched, generally lacking root hairs) and VA
infection. 

0469 OCannO,J.A. Effect ofcrol rotations Involving
host and non-host plants on vestcular-arbuseular [VA]
 
mycorrhlzal Infection of host plants. Plant and Soil (1980) 56 
(2) 283-291 [En, 10 ref.] Estaci6n Experimental delZaidin, 
CSC, Granada,

The effects of crop rotations involving 2 host (lettuce
and lavender) and 2 non-host (cabbage and radish) plants onthe 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 Glomus mosseac. 
Pre-cropping witl, non-host plants did not decrease VA
infection in the host plants, but pre-cropping with a host
plant increased VA infection in the same or another host
plant grown after-wards. These effects were noted irrespective
of rock phosphate addition or soil sterilization. 
0470 WARNER, A.; Moss, B. Indepentent spread f
vesicularEarbusculnr mycorrsis l fugi In soil. Tr eaionsof
 

yco (1980tes i sM r ictal 74 (2) T 4 n , 12 
fhe British Mycologica Society (1980) 74 (2) 407-410 tEn, 12
ref., 2 fig., I tab.] Rothamsted, Ilarpenden, UK.Inoculum of each of 4 endophytes (Glomus fasciculatus,G. mosseac, Acaulospora laevis and Gigaspora margarita)
consisting of roots, mycelium arid spores, was placed in nylon

pouches artd bnrked inirradiated (I Nfrad) soils in pots
with the opeo end tied above soil level. Tire pots were 
covered and kept moist for 6 months, after which tire 
pouches were removed and tIre holes filled with fresh,
irradiated soil sown svith clover to detect infectivity. After 2
nthoths the clover roots were examined for mycorrhiza. All 4
endophytes had , '-ad from tire pouches intothe surrounding
soil and survived there for 6 tmonths in a condition suitable 
tr establishiog new irfction, The results confirm that these
organisms possess sonic saprophytic ability and evidence was 
obtarud that in these and similar experiments, with buried
polypopylene tubes, thefungi .penetrate the containers by
hypha. which can presnnably establish a base in organic
pirticles front which a host plant can be infected. 

w0471 Di-xtsEIMER, J.; GIANINAZZI, S.; GIANINAZZI-
PEARSON, V. Ulrastructral cytoieemistry of tli host
fungus interfaces in the endomycorrhizal association Glonmus 
mosseae - ,tllium cepa. Zeitschr'ft ftir PfIanzenphysiologie
(1979) 92 (3) 191-206 [En, 26 ref., 14 fig., I tab.] Univ. 
Nancy, France. 
.Il:The continuous, highly invaginated host plasmalentma

surrounding the intracellular fungal structures in onion 
retains its affinity for phosphotungstic acid and continues to
produce polysaccharide fibrils, but in the presence of the
endophiyte it progressively loses the capacity to orranise these 
into well-structured wall material. At the point of cell 
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
plant cell. The fine arbuscule branches are surrounded by a 
layer of condensed malrical fibrils. When the arbuscule 
branches sensce 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 
plasmalemnia. These vesicles are often in contact with the
walls of the endophytic hyphac. 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 involvedin host-fungus exchanges,
their eventual participation in wall synthesis is also proposed. 

*0472 GRADA-YAUTENTZI, R.; VALD.S, M. [Development 
of veslcular-arbuscular mycorrhiza on some crops.]
Desarrollo de micorriza vesicr,lo-arbuscular en algunos
cultivos. Bolctin dc Ia Sociedd Mexicana de Micologfa
(1979) No.13, 47-53 [Es, en, 9 ref., 5 fig., 2 tab.] Escuela 
Nacional de Ciencias ltiol6gicas, IllN, Mexico. 

Ten weeks after inoculating clover, onion, maize and 
sorghum with spores of Gnloius mosseea, G. fnsciculatus,
"Gigasporaclospora and G. gigantra structures ch., acleristic 
of vesicular-arbuscular mycorrhiza were observed in the
cortical cells. Dry wt. was greater in inoculated plants,
growth increase being 103% in onion inoculated with G. 
mosseae. 

0473 JIOLLEY, J. D.: PETERSON, R. L. Development of 
a vesicular-arbuscular mycorrhlza In bean roots. Canadian 
Journal of Botany (1979) 57 (19) 1960-1978 [En, fr, 46 ref.,
41 fig.] Univ. Guelph, Ont., Canada. 1 

Electron-dense particles adjacent to external hyphac of a
Glomus sp. bind Fe, as shown by X-ray microprobe analysis,
when roots of Phascolus vulgaris are fixed by glutaraldehyde-
ferric chloride. This material is thought to be phenolic.
External spores, each with a subtending hyphal stalk, were 
hyaline to black. Intercellular hyphae, initially 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. 
Penetration of the inner cortex is followed by the formation
of a simple haustorial trunk which dichotomizes successively
until fine hyphac 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 degenerate to some 
extent. Initially the cytoplasm loses its well-defined 
appearance and small vrcuoles develop which then fuse intolarger vacuoles until the cytoplasm is a thin dense band at
the periphery. The hyphae then collapse Dnd 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 degenerates as 

clumping advances. No cell wall matnx is seen around the

clumped endophyte. 


0474 JASPER, D. A.; ROBSON, A. D,; Anttor, L. K.

Phosphorus and the formation of vesieular-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 soi!. P application to soil depressed
mycorrhiza formation in subterranean clover by increasing
plant P status and not by direct effects 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 rif infection 
was not correlated with P concentrations within the plant at
harvest. Htowever, the extent of infection could be correlated 
with P concentrations of roots at early stages of penetration
by the fungi. Additionally, the effects of P supply on
frequency of penetration by hyphae and subsequent
mycorrhiza development closely paralleled effects of P supply 
on soluble carbohydrate concentrations in roots. 

0475! POWELL, C. L. Spread of mycorrhizal fungi
through soil. New Zealand Journal of Agriculturil Rcscarh
(1979) 22 (2) 335-339 1En, 15 ref., I fig., 4 tab.] Ruakura 
Agric. Res. Cent., Minist. Agric. Fisheries, lamilton, 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 mustard grown in
thg trough soil repressed mycorrhizal infectivity of the soil 
and allowed an introduced fungus to spread rapidly.
0476 SANDERS, F. E.; REED, L. F. The effect of 
Inoculum density on the development of vesicular-arbuscuiar 
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, U. K.
Academic Press Inc. (London) Ltd.- (1979) 432 I
Department of Plant Sciences, University of Leeds, UK. 

During veqetative growth of annual crops, mycorrhital
infection establishment is followed by a phase of extending
infection where the proportion of mycorrhizal rools increrawu,
rapidly. Eventually an equilibrium is reached where the
proportion of mycorrhizal roots becomes constant although
the root weight of the crop may continue to increase. Many
factors appear to have effects 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
 
do:nsity was found to produce large effects on infection
 
1 velopment. Similar effects occurred on barley in the fiehl.
 
0477 SCANNERINI, S.; BONFANTE-FASOI.O, P

Ultrastructural cytochemical demonstration of

polysaccharides and proteins within the host-arhuscule
 
Interfaclal matrix in an endomycorrhiza. Nes' Phytologist

(1979) 83 (1) 87-94 [En, 22 ref.] Centro di Studio sulla
 
Micologia del Terreno del C.N.R., Istituto Botanieo 

del Tereeno Idc11C5Noi, tua
The host-fungal arbuscule interacial matix in the VA
 

mycorreiza produced in Ornithogalum ubelati 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 pectin and occasionally some

cellulose) and proteins. Combined morphological arid

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 casunity of

Northwestern Colorado. Journal of the Colorado
 
Wyoning Academy of Science. 11(l):28,

1979. Abst.
 
Seedings of seven plants native to the mid-eleva

tion sage conimunity of the Ficeance rasin in
northwestern Colorado were grown in trlye 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 
Chrysothamnus nauseosus. and Agrophyron ssithu 
15eea-tieeaviy -9 jec edfwithinTouweisoT-ood

ling emergence and mintained these high levels 
of infection throughout the four month sampling
period. Sphaeralcea munroana also became heavily
infected within four weeks, but the proportion
of mycorri-izal roots then decreased as the thick 
tap root typical of this species developed. 

9.9Qos hymenoides became only moderately nycor
rhizal and shoed he greatest variability in . 
regard to mycord-izal formation among the species
examined. Neither Atriplex canescens nor 
Ceratoides lanata -17 anyy" o mycorahizal
formatiofn sx months. These results correlate 
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with the relative success of these species as 
invader-, of disturbed sites, with those species 
that are. least ycorrhizal as seedlings being the 

Frnose su cessful invaders. 

0479' WALKER, G. D.; POWELL, C.L. Vesicula-r.arbuscular mycorrhizas in white clover: a scanning electron 
microscope and X.ray microanalytical study. New Zealand 
Journal of Botany (1979) 17 (I) 55-59 [En, 12 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 freeze dried. The results 
indicated an accumulation of elements within mature 
arbuscules. Evidence of endophyte breakdown, accompanied
by a reduction of the expected 1)conc., was also obtained and 
the implications are discussed. 
0480 WHITE, J. A.; BROWN, M. F. UItrastructure and 
X-ray analysis of phosphorus granules In a vesicular-
arbuscular mycorrhizal fungus. Canadian Journal of Botany
(1979) 57 (24) 2812-2818 [En, fr, 19 ref., 6 fig.] Univ. 
Missouri, Columbia, USA. 

Glomus mossene was examined by transmission electron 
microscopy and energy dispersive X-ray analysis. Electron-
dense granules, found within vacuoies, 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 graiules, which were present in 
vacuolated arbuscular hyphae but absent from completely
collapsed arbuscules. The active arbuscule was the most 
probable site of breakdown 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 identification 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 
Viticoliura dell'Universiti di Torino Italy. 

A morphological analysis of the mycorrhizal roots of 
grapevine was conducted using transmission and scanning 
electron microscopy. Intercellular hyphae and intracellular
arbuscules of a phycomycetous fungus, tentatively identified 
as Glomus sp., were detected in the root cortex. The hyphae
contained 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 separated from the host cytoplasm by the host 
plasma membrane. Amyloplasts were present in infected host 
cell, in close association with the fungal branches. 

* 0482 FONTANA, A.; IIONFANTE-FASOLO, P.; SCIIUBERT, A.
[Morphologlcal characteristics of vesicular-arbuscular 

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'Universith 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 IQBAL, S. I.; MALIK, K.S. The effect of
transplanting on the development of mycorrhiza end 
subsequent growth of crops normally raised from seed under 
field conditions. Biologia, Pakistan (1978) 24 (2) 349-355 [En, 
7 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
early stage and these show better growth and more VA 
infections than the controls. 

0484' MCILVEEN, W. D.; COLE, H., JR. Influence of 
zinc on development of the endomycorrbizal fungus Glomuu 
mosseae and its mediation of phosphorus uptake by Glydlne 
max 'Amsoy 71'. Agriculture and Environment (1978/1979) 4 

(4) 245-256 (En, 36 ref.] Pesticide Research Laboratory,
Pennsylvania State University, University Park, Pa., 16801, 
USA. 

Germination of spores of Glomus mosseac wps
stimulated on agar media supplemented with trace amounts 
(0.1-1.0 pjg/ml) of zinc. Spore germination was inhibited athigher concentrations. Mycorrhizal development on soybean

plants grown in the greenhouse in soil amended with ZnSO4
 was enhanced by 18 mg zinc per kg soil on a dry weight

basis. Higher rates of 45 and 135 mog/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
 
numbei of infections per cm of root was the most important

factor in determining increased phosphorus uptake. Phosphate
 
soil amendments resulted in a consistent trend of decreased
 
mycorrhizal colonization on soybean roots.
 
0485' MENOE, 1. A.; SIt.Eti, D.; "BAOYARAJ, D. J.:
 
JOHtNSON, E. L. V.; LEONARD.. R. T. Phasphorus

concentrations In plants responsible for Inhibition of
 
mycorrhlzal Infectitn. New 'hytoloiqt (l78) RO(3) 575-378
 
[En, II ref.] Dcp. of PI. 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 fa.ciculatus in the 
unfertilized half of the root system. In a 2nd experiment vials 
of soil containing different cone. of P were inserted into pots
of S. sudanense which were fertilized with different antoitts 
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 cone. of P in roots outside the 
via]. All evidence indicated that it was the cone. of P within 
the plant and not the soil P which led to a reduction in 
colonization, infection and spore production in G. 
fasciculatus. 

*0486 OsIIIMA, S. [Development of vesicular-arbuscular 
myeorrhizae In tobacco.] Bulletin of the Okayama Tobacco 
Experiment Station (1978) No. 39, 81-84 [Ja, en, 12 ref., 6 
fig.] 

The 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 STRULLU, 'D. G. [Histology and cytology of 
endomycorrhizas.] Histologic et cytologic des 
endomycorhizes. Physiologic Vigitale (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 results are compared with those for 
other vesicular-arbuscular and orchid mycorrhizas. 

0488" SWARD, R. J. Infection of Australian heathland 
plants by Gigaspora margarita (a vesicular-arbuscilar 
mycorrhizal fungus). Australian Journalof 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 artificial 
media and their growth patterns observed. Certain host spp.
including Leptospermum juniperinum and Trachymcne 
anisocarpa were infected in pot culture with the fungus andthe 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 mycorrhlza In
Oralthogalm wmbellatum L. Uno studio citologico sulla 
rncorrhiza vescicolo-arbuscolare di Omithogalurn umbellatum 
L. Alionis (1977) 22, 5-34 [En, 20 ref.] Centro di studio sulla 
Micologia del Terreno del CNR, Torino, Italy. 

Under the optical microscope two disti:ict layers were 
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observed in the endomycorrhiza in Ornithogalum umbellatum 

roots: 1) a layer consisting of the outermost cortical cells
with 

inter- and intracellular coiled mycelia; 2) a layer consisting of
 
the niddle and internal corical cells, with extensive inter-

and intracellular infection, derived resvoectively from the 

infection spreading hyphae and from the fungus in arbuscular 

form. Ultrastructurally, thick granular andl/or lamellar walls, 

few organdles and abundant fat accumulation were virtually 

a constant feature in layer i, whereas in layer 2, either active 

protoplasm, or large, extensively vacuolar zones rich in 

electro-dense granules were visible. In the internal cells, the 

process ended with lysis of the arbuscular stage. Intra and 

intercellular vesicles were observed; their cytology however 

did not seem to be related to their position within the roots. 

Differences in the host-symbiont relationship appeared to be 

reflected in the ultrastructure of the interface. 


*0490 I3ONFANTE-FASOLO, P.; SCANNERINI, S. A 
cytological study of the vesicular-arbuscular inycorrlt..ia In 
Ornithogalum umbellatum L. Allionia (1977) 22, 5-21 [En, 28 
ref., 27 fig.] Centro di Studio sullaMicologia del Terreno del 

CNR, Turin, Italy. 


Two layers were distinguished in roots infected by 

Glomus fosciculatus [RPP 57, 1594], formed of (I) the 

outermost cortical cells, with inter- and intracellular coiled
 
mycelia and (2) the middle and internal cortical cells, with 

extensive inter- and intracellulk irifection, derived 

respectively from hyphac and arbuscules. in (1) thick 

granular and/or lamellar walls, few organcllcs and abundant 

accumulation of fat occurred almost constaritly, while in (2) 

active protoplasm or large, extensively v,,cuolized zones rich 

inelectron dense granules 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 

appeared unrelated to their cytology, were noted, 


0491 CARLING, D. E., J. A. WHITE andM. F. BROWN. (Dep. Plant 

Paihil.. Univ. Mo., Columbia. Mr. of fixlon
6.5201,USA.) The influence 

procstiue on die the ofvekuh-ar ts a
ltnastnsreof ho..nduh) interfae 
mycorrhzae. CAN J BOT 55(t): 48-51.1977. tInEngi. with Engl. and Fr. 
iumm.-The utrastructure of theinterfacial tone which scpsratcs the 
intraccilular of mycortbizal fungi fron touts,-,uturcs ve icular-a'buscutar 
cytoplts'n hasbeendescribod in a variety of waysby recent investigators, 
Evidenceis presented which suggests thatprevious inrcrprelation$ or the 
ultrastructutr of the interfacial zonehavebeen based on in artifact of fixation. 
Using as improwed a dense, granular material in theprocedure, ras found 

interfacial 7one.This nuterial
was preer.d by simultaneous gluutraldeh)de-oumium 

fixation butnot by conventional prcfiation and postfixation in glutaraldehyde
and osmium, respectively. 

* 0492 tONFANTE-FASOLO, P.; SCANNERINI, S. 
Cytological observations on the mycorrhlza Endogone
flaminicorona - Pious strobus. Allionia (1977) 22, 23-34 (En, 
20 ref., 18fig.] Centro di Studio sulla Micologia del Terreno 
dJelCNR, Turin, Italy. 

Under the light microscope a well-developed Harlig net 

was noted, bat not a differentiated fungal sheath. At the 

ultrastructural level the 4%eptate hyphae showed small nuclei, 

few mitochondria. bacteria in vacuoles, electron dense 

globules, glycogen particles and large lipid areas. The fungal

wall appeared amorphous or sometimes thickened, with a 

granular texture. The cortical cells of the host showed small
 
plastids and much homogenous or granular tannin material. 


0493 POWELL,'" C. L.; SIT|IAMPARANATIAN, J. 

Mycorrhizas In hill country soils. 4. Infection rate in grass

and legume species by indigenous mycorrhizal fungi under 

field conditions. New Zealand .ournal of Agricultural

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 oversown 

white clover in Waingaro steepland (hill-country) soil 

throughout the yr, except in late winter when the rate was 

reduced as the soils becamr. waterlogged. Infection rates and 

growth responses in Dunmore silt loam were determined for 

Phalaris buberosa [P. aquatica] cv. G14, Bromus catharticus 

cv. Matun, tall fescue cv. G4710, (a) white clover, (b) red 

clover cv. Grasslands Pawera and (e) Lotus pedrnculatus cv. 

Grasslands Maku infected with the indigenous and other 

mycorrhizal fungi and grown in the fieh'
and in steriliscd soil 

in the glasshouse. Mycorrhizal infecti,,n 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 

fut;gi tested, Gigaspora margarita was the most efficient at 

stimulating growth of grasses and (a) + (b) but was less 

efficient than the indigenous fungi at stimulating growth in 
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(b). Mycorrhizal infection greatly stimulated legume
nodulation. 

0494 SANDERS, F. E.; TINKER, P. BI.; BLACK, R. L. I.: 
PALMERLEY, S. M. The development of endomycorrhizal 
root systems: I. Spread of Infection and growth-promoting 
effects with four species of veslcular-arbuscular endophyte. 
New Phytologist (1977) 78 (2) 257-268 [En, 21 ref.] Dep. of 
Plant Sciences, Univ. of Leeds, UK. 

Four vesicular-arbuscular endophytes (Glomus mosseac, 
Gigaspora calospora, &ad spore types similar to Glonms 
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 measured 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. 

04951 SCANIIERINI, S. ; 13DUFAT1, P.F. Ultras
tructural and cytochentical features of matrLx 
m.terial in a vesicular-arbuscular mycorrehza.
 
Caryologia: 30(4):499. 1977.
 

0496 SCANNERINI, S.; BONFANTE-FASOLO, P. Unusual 
plastids In an endomycorrhizal root. Canadian Journml of 
Botany (1977) 55 (18) 2471-2474 [En, fr, II ref.] Istituto 
Botanico dell'Univ. c Centro di Studio per laMicologia del 
Tcrret:o delC.N.R., Torino, Italy. 

Unusual plastids, identified as globular chromoplasts 
directly developed from proplastids, observed in the root cells 
of Ornithoigalum unibellatun infected with a phycomycete 
tentatively identified as Glornus fasciculatus are interpreted as 
an expression of host reaction to fungus infection. 

0497. TRINICK, M.J. Vesicular-arbuscular
 

infection and soil phosphorus utilization in 
Lpinus spp. New Phytol. 78:297-304. 1977. 
Iinus angustifolius, L. cosenti.nii and L. 

t were weakly infected-T<1-of root-length) 
w.th vesicular-arbuscular endphytes and hence VA 

nrycorrhizas were not considered of any value in
 
their phosphorus uptake on the nutritionally
 
poor sandy soils of Western Australia. Vesicles
 

wer present in aproximately 30%of field plants
and less often in the glasshouse. Arbuscules were
 

observed on only one specimen of L. cosentinii 
in a restricted section of one la era -root.
 
Infection was reduced further when !oil 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 reT-clover.Pmteoid'-like
 
rootlets were observed on lupins and these had
 
specialized root-soil surface properties that
 
may be responsible for improved phosphorus uptake.
 

*0498 BONFANTE-FASOLO, P.; SCANNERINT, S. The
 

ultrastructure of the zygospore in Endogone 6tnam
mCoo4ona Trappe & Gerdemann. Mycopathologia (1976) 
59(2):117-123.
 

*0499 IQBAL, S. H.; QURESIlt, K. S. The Influence of 
mixed sowing (cereals and cruclfers) 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., I fig., 2 tab.] New Univ. Campus, Lahore, 
Pakistan. 

When 8 wheat vars. were grown alone in phosphorus
delicient soil, containing 4 types of Endogone spores, 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 numerous tillers and longer cats. 
producing 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. campe.stris roots. The mycorrhizal
infections were reduced by almost 25% and resulted in c. 
25% loss in yield. 



0500 KII4D]2, D.A.: BROWN, l.F. Electron 
micr'oscopy of Vcsicui'--ubuscular ruycorcltizae 
of yellow poplar. IV. 1lost-endophyte interactions 
durhig arbuscular deterioration. Canadian Journal 
of tLicr biology (1976) 22(1) :6t4-75. 

In 	 studies on morphological alterations andcytological phenomena associated with deteriora-
tion of arbuscules in yellow poplar (Liriodendron 
tulipifera)dcgradation was initiated a-t-t.- p 
O af thefinest brunches and progressed basipe-
tally. Cytoplasm in arbuscular hyphae progres-" 
sively deteriorated, followed by fungal wall 

collapse. Degraded of thepotions arbusculcs
aggregated into chups ccmprised of host wall 

mterial and the distorted fungal walls. Host
nucloi, abundant mitochondria and proplastids 

wenucle abundassmtoctedih 
 andb labr swere closely associated with arbuscular branches 
undergoing cytoplasmic deterioration, and with 
clumped portions of the arbuscule containing
d;graded hyphll branches. Most arbuscules 

observed had deteriorated to the clumped stage.

•rinne cortical cells containred s;vesnl clumped 

arbuscules and neu'ly mature intact arbuscules, 

indicating that reinfection occurs even as 

degradative phenoienia were in prograess. It is 

suggested that substantial quantities of mineral 

nutrients rray be made available to the host via 

degradation of fungal cytoplasm in 
 the arbuscular 
hyphae preceding algregation of dograded hyphae 
into discrete clumps. 

05011 POWELL, C. L. Development of mycorrhlzal 

infections from Endogone spores and infected root segments,
Trnctionsfrof th e spoeaTransactions of the British 	 segments.My'cological Societyiet (o76(1976) 66 (3)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 

septate hyphae. Successful infecions 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 strain0 .in 
and host plant differences 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; Mise. ft.; Tinker, P.B. ( -ds.) Endonycorrhizas. 

Proceedings of a symposium field at tire University of Leeds, 22-25 

Juty 1974. London, Acadentic 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 KASPARI, H. Fine structure of the host-parasite

Interface in endotrophic mycorrhlza of tobacco. 325-334 [En,

24 ref.] Institut fdr lflanzenkrankheiten, Bonn, German 

Federal Republic.

I: Sanders, F.E.; Mosse, B.; Tinker, P.B. (Eds.) Endomycorrhlzas. 

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

mosseac mycorrhiza it tobacco are described, with particular
reference to membrane structure-
0504 KINDEN, DARRELL A. and MENTON F. DROWN. (Dep. 
Plant Paihol., Univ. Ms., Columbia, Mto.65201, USA.) Electron micro-
acopy o vesicuar-arbuscuLar mycorrhl.ae of yellow olar:II. 
tntracellularh hue and esices. CAN J MtcfOulOL 21(111: 

H68-17.l0.Itlus. 15 5. in Engl. with Engl. and Fr. summ.--Intra
cellular hyphae andvesicles in mycorrhizal roots of yetiow poplar
Iiriodendron tulipifera were examined by electron microscopy.
An investing layer of host wall material and cytoplasm enclosed the 
endophyte within the cells. Young developing hyphae contained abun-

dant cytoplasm and few vacu6les. As hyidiae matured, they became 
highlyreserves.Vacuotatel and accunulated catbioh)trate (glycogcniand lividhtature vesilers were cnirorgd with lipid dr'plts, ptsessed a trllanlnatwal, and wrc also enclored by hos -i. ma
terial and c)loplism. Compared with uninfected cells, Infected cor
tical cells showed an. Itcretase in cytoplasmic volume, enarged nu-Cle, anda reduction of starch reserves. flot nuclei were always
proximal to the hyphae during hyphal develosnent and deterioration.
While other cytoplasmic comlpcicnts of infected and uninfected cells 
were comparable, large electron-dense bolies occarred in vacuoles 
of most cells containing hyphae. Deterioration of intracellular hyphae
occurred throughout the samples exaneted. Septa separated func
tional and degenerating portions of the hrhae. flyphal deteriora
ton Involved degeneraion and ultimate disaoppearance of fungal cylo
plasm as well as colnapse of hylhal walls. These observations sug
gest that deterioration of die endophyte may release significant quan
tities of mineral nutrients, via hyphal contents, which are absorbedby the host. 

0505t KINDEN, DAitRELL A. and MJEtrTN 5. BRlOWN. (Dop. 
Plant Pathol., Unly. Mo., Colunbia Mo. 65201,USA.) Electron micro-Bennyof vesieular-arhn-seus _m nIt.enrhoLze of vettow snotaw: 
liost-endophvte intet!t,_mz drinert Ic ar de velopment. CAN J 
MICROfOL 21(2): 1130-1939. nlls. 1915. [InEngl. with Engl.
and Fr. surnm.1--Scanning- and transmtii:on-electron microscopywere used to examine developing and mature functional arboscultsin mycorrhizal roots of yellow poplar itLoternijri tiiltfdter L.j. 
Artunrules develiped from Intracellular hyphan whtch branched re 
peatedly upon penetration Into tie host celis. Internediate nd laite
stages of development were characterized by the tproductio of numerous, short, bifurcate hyf hae throughout the arbu cule. Mature arbus
cubs exhibited acoralloid morphology which resulted in a considerable 
tncrease in the surface area of the cndol),e exposed within the host 
cells. Distinctive ulirastructural features of arbuscular hyphae
Included osmiophilic walls, nuclei, abundant cytoplasm, glycogen andnumerous small vacuoles. All arbiscular comprinnts sore enclosed 
by host wall material 2ad cytopfssm during development and at matur
fty. In infected cells, host nuclei were enlarged andthe rylplasiiassociated with the arbuscular branches typiroily crintoineiathnirtini 
mitochcondrta, endoplasmir retIculum and proplastids. Ultrantruitural 
observations suggested that nutrient transfer may be predominantly
direcied toward the funpl endophyte during arbuscular developmentad while mature arbuseuls remain funtoal. 

0606 LILY, V.G. Note on the development of 
vesicular-arbuscular mycor-hiza Endogone fas-
ciculata in coonut root. Current c-ience 1915) 
44(6) 201-202 CPCRI, Rg. Sta., Kayangulam, 
Krishnapuran, Kenala, India. 

*0507 SCANNUINI, S.; FASOLO, P.B. [Preli
minary data on the ultrastructure of intracellular 
vesicles in endanycorrisiza of Ornithogalum ufmbel
latumn L.] Dati preliminari sull'ultrasturtturu 
di veccicole intracellulari nell' endonicorriza 
di Ornithogalum umbellaturn L. Atti dell' Accademia 

della Seienze di Torino, 1 (1975) 109, 619-621. 
Spherical or oblong organs 30-50 jix 80-100 p 
with a rather thin but stratified cell wall were 
observed. Lipids and electron dense granules 

a greatly vacuolated protoplasm, and a feweuplasmatic areas with peripheral nuclei and 
mupoasndi areas p ha u n 
mitochondria, were also found. 

* 	 0508 SCnNERINI, S. [The ultrastructure of 
mycorThizas.] le ultrastrutture delle micorrize 
Giorriale Botanico Italiano (1975) 109 (3): 
109-144.
 
A study of ultrastructure of ecto-,ectoendo- and
 
endcsnycorTsizas shows that they can be described 
in terms of balanced parasitic relations. Cm
men to all these cytological interactions is the 
establishm-ent of different interfaces between 
the partners, which are described and classified 
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-oymbiont 
interaction in the endotrophic mycorrhizae of 
04nitIogativn umbef at.um L. In: Endomycorrhizae

(Ed. by F.E. Sanders, B. Monse, and P.B. Tinker)


Academic Press London. pp.313-324 (1975). 

0510: COX, GUY andFRANCIS SANDERS. (Dep. Plat SI., Agric.
Set.Build., Univ., fids .32 9JT, rngl., UK.) Ultrastructure of the 
host-furqe Interfee Isa vsiculr-arbscular m ,corrhtza.NEW 
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ill Yro 73(5): 001-912. Illus. 1974. iln Engl. with Engl. sutm.l--
An ultrastructural study was made or the vesiciLUr-arbtscuLar mycor-
rhiza formed by Endogone (Glomus) mossnea with roots of Allium ce.. 
The fungal arbuscules consist fhighly branched hyph;,e tbat have a 
characteristic rettcatate vacuolation. The host pLasmalemma surrounds 
the individual branches of the arbtscule. Around the penetration point 
and the trunk of the arbuscule a collar of wall material ties between 
the host plasnialemma and the fungal wall. Thin layer In absent from 
the branches. When the arbucule nenences, the lanches collapse and 
the empty fungal walls aggregate into a clump. Within the clump the 
fungal walls appear to fragment and disintegrate. The host plasmalem-
ma at this stage surrounds the clump as a whole. When an entire tn
fection becomes senescent, a thick Layer of wall material apparently de-
rived from tie host encases all Intracellular fungal structures. 

*05111 PROTSENKO, M. A. [The ultrastructure of pea 
mycorrhiza.] llotanicheski! Zhurnal (1974) 59 (6) 868-874 
[Ru, 24 ref., I 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 PRCS sO, M.A.; SlDlI1-VNAOVA, N.M. 
[On the ultrastructura of external and intra-
root vesicles of stycorrhizal fungi.] Ob ul' 
"trastukt'iro r 1 'izhnykh; vnutrikornevykh vezikul 
Tnikoriznl.roazuyuhvltego griba [Encoone on 

pea]. ikologiya i Fitopatologiya (1974) 

8(5) :t41tt42 Bakh Inst. Biochem., Moscow, USSR. 


* 0513 • GREW, A. [Anatcmical and mrorphological 
study ot endoycor-'rizas assoicated with maize, 
oats, twheat, barley and various pasture and wild 
grasses.] Etude anatervo-morphologique des endo-
mycormiizes constitu6es par le tais, l'avoine, 
le b14 X'orge et diverses gramintes prairiales 
et adventices. Comptes Rendus des S~ances de 
l'Acadnie d'Agriculture de France (1973) 59(14) 
1077-1083. 
A summar j of a thesis presented at Rouen. Factors 
affecting mycorriizal symbiosis, including 
season, soil and root developrient, are discussed. 
Evidence is presented that tse association is 
beneficial to gramineae. It is concluded that 
soil inoculation with Endopone or'preinoculation 
of seed with the fungus ray emerge as a practical 
biological technique. 

0514 KASPARI, H. [Electron microscopical 
study on the fine structure of the endotrophic 
rmcorritiza of tobacco.] Elelctronenmikroskopische 
uLnrersuchung zur feinstntktur der endotrophen 
Tahaksnykorrhiza [Endogone mosseael. Archiv fdr 
tikrobiologie (197-3 9-37 201-207. Univ. Bonn, 
German Federal Republic. 


05151 	 OLD,K. . ; NICHOLSOU,T.1I. ; REDIIEAD,J.F.,

A now species of myconrhizal Pndotone 


from Nigeria with a distinctive spore wall. New 
Phytologist (1973) 72(4): 817-823. Dundee Univ.. 
UK.
 
Optical and electron microscope observations 

on an unnamed sp. with a spore wall resembling 

that of a 'honey coloured' sp. are presented. 

The nost conspicuous feature is in the outer 

layers which show a rDrous and meshwork cons-

truction. 


0516 SurrON, J. C. Development of vesicular, 
arbusculsr mycorrhlzae in crop plants. Canadian Journal of 
Botany (1973) 51 (12) 2487-2493 (En, fr, 16 ref.] Guelph
University, Ontario. 

Vcsicular-arbuscular mycorrhizae developed extensively
in a wide range of vegetable crop plarts grown in the field 
and in controlled environment. At 25-28 days after sowing, 
ger-rally few roots (0.6-19%) were colonized by the 
mycorrhizal fungus Endogonc The proportion of roots 
co!o,rized subsequently increased rapidly to maxiluum levels 
ranging from 48 to 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 nrycorrhizal to non-mycorrhizal roots was 
found in beans. A similar multiphase development of 
mycorrhizae was evident also in sonic 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 tycorrhizae of ACeA attbtun. Bull. 
Torr. Bot. Club, 98:41-45. 1971. 

"0518 PANDLY, S.; MISRA, A.P. 1971. .iz
 
p in nycorrtsizal association with iti


j Sonn. Mycopath. Mycol. appl. t(3-tl) 

337-354.
 
*The morphology and mycotrophic habit of a new 

R. litchii Pandey and Misra, is described. 
It is vesscUar-arbuscula and could only be 
sp., 


cultured in the presence of L. chinensis root 
segments, when growth ceased-atter 10-12 days.
 

.0519 PROTSE2,KO, M.A.; SHtIAINOVA, N.M.
 

1971. 	 Vliyanie mikorizoobruzuyushchego griba na 
raznry yadra i yadryshka v kletkakh kornya

Pisum sativun. [The effect of a rmycorrhiza-

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.
 

* 0520 PROTSENKO, l.A.; 'SIIEMAEHANOVA, N.M.; 
?ETLITSKII, L.V. Ultrastructure of myorrhiza of
 
garden pea (Pidum .atuum 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. 
re-msk. Cos. Ped. Inst., 64:228. 1968; Trans. in 
Biol. Abntr., 51:99649. 1970. 
0522 MOSSE, B. Honey-Coloured, sessile 

one spores. I. life history. Arch. Mikro
i=7.70 167-175 (1970). 

The life history of a mycorhizal Endogone sp.

with honey-coloured, sessile resting spores is
 
described. The spores originate as lateral out

growths from the subtending hypha of a previ
ously foned mother spore that collapses when 
its contents migrte 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. tloney-coloured, sessile EngO1O
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 
tern--her 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
wall, and change into myelin-like figures when 
cytoplasm moves frrn the mother into the resting 
spore. The crystals, whose funrction is not 

known, are most conspicuous just before the
 
resting spore reaches dormancy. The bacteria
like organisms, which rmvy be actinmycete spore

living symbiotically in the fungus, multiply
greatly as the spore enters dormancy. The 
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dormant spore contains very little cytoplasm
compreycsed into a fine network between very
large polygonal oil globules and large round bo
dies thought to contain a storage polysaccharide. 

0524 MOSSE, B. floney-Coloured, sessile 
Endogone spores III. ;all structure. Arch. .jkr,. 
biol. 74, 1I46-1b9 (1970).
 
Wall structure is described in the pu-nt and 
r.sting spores of an Endogone sp. with honey
coloured, sessile spore..all 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 degeneration of the 
trapped cytoplasm. Structure and developmnent
of the multi-layered wall of the mature resting 
spore are described. Unusual featrues are: 1. 
the incorporation of many pigmnent granules into 
the coloured outer wall, 2. the presence be
tween the outer coloured and inner transparent
walls of a tripartite mrnbr'-ine 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 foryma
tion.
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METHODOLOGY 

0525 SIEVERGING, E. Manual do ntodos pam 0529' MCKAY, II.H. A multiple-plnnt module forla investigaci6n do la micorriza vesiculo-arbus- aseptic nutritional studies and the synthesis of

cular (in el laboratorio. [Methodological n-anual mycorrhizas. Plant and Soil 66, 257-262 (1982).
for laboratory research on vesicular-arbuscular 
 A general design of seedling chambers, set into

mycorrhizae.] Centro Internacional de Agriculturea sections controlling root temperature and supply
'l'rpical CIAT. Proyecto I-ticorriza. Cali. Colam- ing nutrients and within which aseptic conditions

bia. Mar-zo, 1983. 121pp. 1214ref. (Mimeografiado.) are maintained by membrane filters, is described.

En onc'capltulos se describen m4todos de labora- The designed module was used to study the farinarotio paru la investigaci6n de la simbiosis entre tion of mycorthizas and their effect on seedling

hongos microrriz6genados y diferentes plantas, 
 growth at various levels of nutrient sypply and

incluyendo metodologlas pars su determinaci6n root temperature.

(suelo-planta), cuantificaci6n, producci6n de
 
cepas punas y conservaci6n. La determinaci6n 0530' SCHENCK, N. C. (EDITOR) Methods and principles

de la densidad de hongos micorriz6genos par recuen- of mycorrhizal research. St. Paul, Minn., USA; American
ts n tPhytopathological Society (1982) 244 pp. ISBN 0-89054-046-2tos indir2ctos, tambien es incluida
In eleven chapters laboratory methods [En, 8 col. pl., 30 fig., Price $24.00]are described The book contains 18 chapters contributed by 39to investigate the symbiotic-relationship between authors. The 1st section covers the efdomycorrhimae andnicorrhizal producing fungin and different plants, deals predominantly with the vesiculr-arbusculhr types. The

The manual includes methodologies for determina- 2nd section, on ectornycorrhizal fungi, includes

tion (soil-plant) quantification, production of ectendomycorrhiae. The last section covers areas relating 

the
to
 

pure strains and conservation of the above mentioned both the endo- and ectomycorrhizae.

organisms. The determination by means of indirect 05311 TOMMERUP I. N. Alrstream fractionation of

.counting of the density of mycorrhiza producing vesicular-arbuscular mycorrhizal fungi: concentration and

fungi is also included. 
 enumeration of propagules. Applied and Environmental 
0526 AMEs, R. N.; INGIIAM, E. R.; REID, C. P.P. Microbiology (1982) 44 (3) 533-539 [En, 27 ref., 2 fig., I tab.]

Ultraviolet-induced autofluorescence of arbuscular Univ. Western Australia, Ncdlands, Australia.
 
mycorrhizal root infections: an alternative to clearing and Spores and fragments of the fungi in dry soils were
 
staining methods far assessing infections. CanadianJournalof concentrated up to 100-fold when the soils were partitioned

Microbiology (1982) 28 (3) 351-355 [En, fr, 15 ref.] Natural by fluidization and clutriation with a series of upward

Rcsource Ecol. Lab., Colorado State Univ., Fort Collins, CO atrstreams at progressively increasing velocities. The
 
80523, USA. propagules were transported with the finer soil particles


Arbuscules in vesicular-arbuscular mycorrhizal (yAM) according to their equivalent spherical diameters. The system

infections in untreated roots autofluoresced when 
 viewed with was used to predict the transport of propagules by wind.an epifluoresccnce microscope. UV-induced fluorescence was Cone. propagules rapidly separated from the soilwere 

observed with the same filtering system used to detect par-,icies in each soil fraction by an aq. flotation method. The

fluorescein staining. Roots of several spp., including quantitative technique is proposed for !stimating the numbers
 
Bouteloua gracilis, grown under a variety of conditions and of spores and fragments of uycorrhizae. The scheme includesinfected with several species of VAM fungi were examined. In a viabilit't test that was used to differentiate between every case, autofluorescent arbuscules were observed. Vesicles, poteatiall3 infective propagules and those which were either 

spores and hyphae did not autofluoresce under these same dormant or incapable of regrowth.

conditions. Fluorescence was not observed in ectomycorrhizae 0532 TOTIH, R.; TOTHt, D. Quantifying vesicularor pathogenic fungal infections. Cut mycorrhizal root arbuscular mycorrhizae using a merphometric technique.segments from greenhouse- and field-grown plants were Alycologia (1982) 74 (2) 182-187 [En, 23 ref., I fig.] Northernevaluated for infection using UV light or clearing and Illinois Univ., DeKalb, USA.
staining. No significant differences were found in the percent A technique employing the 
 basic principle of
VAM infection as determined by the 2 methods on the same morphometric cytology on squashed roots is offered as a
root segments. Applications and considerations in the use of compromise between qualitative studies using whole roots and
the UV method for measuring infections as well as some laborious methods involving chitin assays and the 
use of thinpreliminary observations on using fluorescein diacetate are sections. By employing a symmetrical grid of dots over thediscussed. image of a root squash, counts of invaded cortical cells may 
0527 AMES, R.Il.; INH-fAM, E.R.; REID, C.P.P. be made. This technique is faster to apply than sectioning andUltraviolet- induced autofluorescence: a new yields quantitative information ccnceming the number of thecortical cells containing arbuscules. 
method for decteting and quantifying vesicular
arbuscular mycorrhizal root infections. Phyto- 0533 BEThLENFALVAY, G.J. ; PACOVSKY, R.S. ; BROWN,
pathology 72:950. 1982. Abst. 
 M.S. 1981. Measurement of mycorrh.;zal infection in

Arbusrules but not hyphae or spores of vesicul.r-,arsusciar soybeans. Soil Sci. Soc. Am. J. 45:871-875.mycorrhizal (VAil)fungi autofluoresi-e w.,n ic'itred with ultra- Infection of soybean (Glye.ante mnx (L.) Herr.) roots
violet light. Washed roots were vierte with in eiillnirnscent 
mtcros-zope at 455-490 norexcitation ind 520-560 rimims. .in by the vesicular-arbuscular mycorrhizal fungus towavelengths. There was no sigeltitjait difterence in dieterminis 171L6j6ucictntL (Thaxt. 6et.6u. Gerd.) Cerd. andVAHinfection by the UV or stainiing -thods,. Pathogerim fuigal Trappe was assessed throughout the ontogeny of the 
root infections did ot attofluoresce. Tle IV rotthod ,V nntbe useful for haustorta-forming foliar pathogens. Further symbiotic association. Degree of infection was eexamination of tire aut"fluorescent compound(s) may pronvie valuated by a histological"method as percent infecinformation on the meihanisms of carbon anl/or phosphorus tion and colorimetrically as mg chitin/g mycorrhiza.
exchange between the host ant fmongos.Signilic,tnt' anI Correlation of data by the two methods was highlyapplications of timeliVninthod will he tiscussi.. significant (r- 0.99) below 60 infection and not 
0528 KucmY, R. M. N.; MCCREADY, R. G. L. significant (r= 0.62) at higher levels. AssessmentIsolation of veslcular-arbuscular mycorrhizal spores: a rapid of infection by the histological method did notmethod for the removal of organic detritus from wet-sieved yield significantly different data above 60% insoil samples. CanadianJournal of Microbiology (1982) 28 (3) fection. Data by the colorimetric method-were sta
363-365 [En, fr, 7 ref., I tab.] Res. Sta., Agric. Canada, tistically distinct at all levels of infection. TheLethbridge, Alia., Canada. effects of biological and chemical containants on


After wet sieving (> 63t.m), flotation on 50% glycerol eecaloietricasa we mindT ftna
and suspension in Ringer's saline sol., spores were separated the calorimetric sssay were determined. The fungal
from other organic material by centrifuging the mixture on a component of mycorrhizae was compared to purified
2-layer discontinuous solution gradient (50% glycerol overlaid chitin standards. Use of chitin for standard curveswith 30% glycerol). Effciency of recovery was 84 ± 3.4% of in the absence of degradation products from unthe spores present after the initial flotation, infected root materials significantly (p < 0.05) over 
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overstated the degree of infection. Colorimetric 

determination of fungal infection in mycorrhizae

is recomnended when high l"els of infection are 

expected. 


0534 BIGO, 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 CRUSIT, J.R.; HAY, .J.H. A technique for 
growing mycorrhizal clover in solution culture.' 

N.Z. Journal of Agricultural Research 24 (1981):

371-372. 
Thi te clover (TLeo.wn 'rCpeftL.) grown inaerated 
solution culture readily formed endomycorrhizas

with Gigaspota nmavvtrzwta when the solution phos-
phate concentrat ion was 1 Ptmtt2 PO-. The plants 
were grown in pockets of sand on wire mesh, sup-
ported by a polystyrene raft floating on the cul-

ture solution. Germinated seed was sown in the sand 
and inoculated with Giga.posna spores. The clover 
'roots grew down into the solution, followed by the 
fuongal hyphae. Hycorrhizas formed in the solution 
had internal structures identical with those formed 
in soil, and extensive external mycelia, 


0536 HALL, I.R.; KELSOJ, A. An improved
tecaique for the production of endcourycorzrhizal 

infested soil pellets. fl. Z. j. Agr'ic. Res. 
21(2): 221-222. 1981. 4 rex. 

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 m)corrhizas. The results 
suggest that pellet size may have some effect on the
ability of infested pellets to consert roots of 
establising white clover to mycorrhizas. Authors' 
summary. 

0537 HAYMAN, D. S.; MORRIS, E. J.; PAGE, R. J. 
Methods for inoculating field crops with mycorrhizal fungi.
Annals of Applied Biology (1981) 99 (3)247-253 [En, 21 ref.,
2 fig., I tab.] Rothamsted, Harpenden, UK. 

Four methods were compared for inoculating red clover
with selected 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 
moculum from stock plant cultures was spread by hand, orthe same inoculum concentrated to c. 1/7 by wet-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. Seedling establishment,
in contrast, was better where seeds were applied broadcast 
than in furrows. It sermed therefore that multiseeded pellets
might be the best compromise for achieving reasonable 
infection
inmost plants, but fluid drilling had the advantages
of greatly reducing the amount of inoculum needed and of 
readily combining seeds and inoculum in P single carrier. 
0538 HEPPER, C. M. "techniqucs forstudying the
infection of plants by vesiculs -,-'"uscular mycorrhizal fungi
under axenic conditions. Neu Phyrologist (1981) 88 (4) 641-
647 [En, 19 ref.] Rothamstel 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 germination of the spore inoculum, hyphslgrowth around the roots before the symbiosis has 
initiated and the early stages of root penetration. 

0539 HOWELER, R. H.; EDWARDS, D. G.; AStHER, C. J.
Application of the flowing solution culture techniques to 

studies Involving mycorrhizas. Plant and Soil (1981) 59 (I) 
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- 179-183 (En, 22 ref.]" CIAT, Apartado areo 6713, Call, 
Colombia.
 

A technique is described to study mycorrhizal effects oi 
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 ItM by
daily adjustment of the nutrient solutions. Inuculaton with 
mycorehizal roots resulted in root infection and increased 
plant growth and/or P content of plant tissue only at the two
lowest 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 MACDONALD, R. M. Routine production of 
axenic veslcular-arbuscular mycorrhizas. New P'hytologist
(1981) 89 (I)87-93 [En, 15 ref.] Department of Soil 
Microbiology, Rothantsted Experimental Station, Harpenden, 
AL5 2JQ, UK. 

A compact autoclavable hydroponic culture system is 
described for the production of axenic vesicular-arbuscular 
mycorrhizas fornred between Tritoliumb par'i7orurn and 
Glomus caledonius. Liquid is circulated by means of a low 
pressure air supply andc-sterility is maintained by glass fibre 
air!filters. Provision is made for sampling of the nuirient 
solution for analysis and sterility tests. 

*0541' MONZON DE ASCONFGUI, M. A.; IIALINGER, R. E. 
[A technique of isolating spores of endotrophic

mycorrhlzas.] Tcnica de aislainiento de esporosmicorrizas end6trofas. Resista Argentina de Alicologia (1981)de 
4 (1) 19-23 [Es, en, 19 ref., 7 fig.] Dcp. Agric. Microbiol., 
Univ. Buenos Aires, Argentina. 

The wet sieving and decanting method [RAM 42: 740] 
was used on soil samples from the rhizosphere of Gramineae 
and Leguminosae. Mesh sizes were 1000, 500, 250 and 100 
in.Root fragments were stained with trypan blue and 

tactophenol [RPP 50, 1080]. Using a steroscopic microscope,
spherical, golden yellow spores typical of Endogenaceac
eolamydosporesvesicular-arbuseularwere seen. Root cortex infections were of theand vesicular type. 

0542, SCHRODER, V. N.: GXNItLF J. F.; SCIIENCK, N. C.;
DAN-TZMAN, C. L. Field establishment of vesicular. 
arbuscular mycorrhizae. Proceedings, Soil and Crop Science 
Society of Florida (1981) 40, 142-143 [En, 6 ref.]Dep. ofAgron., Florida Univ.. Gainesville, FL 32611, USA. 

A method is described for inoculation of the rapidly
spreading Digitaria decumbns in the greenhouse with the 
mycorrhizal fungi Glomus ciarus, Gi'aspora heterogama,
Acaulospora laerisor Sclerocystis sinuosa before
transplanting to the field in mid-May 1977. Although G.
 
clarus was the most effective and widespread sp. after Iyr all
 
spp. were still present after 3 )T and G. heterogama was the
 
most successful sp.
 

0543 SMITH, S. E.; WALKER, N. A. A quantitative
study of mycorrhizal Infection In Trifollum: separate

determination of the rates of infection and of mycelial

growth. New Phyrologist (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 subterranean 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.; REID, C. P. P. A 
new method for producing pure vesicular-arbusclar 
nycorrhiza.host cultures without specialized media. New
 
Phytologist (1981) 89 (I) 81-86 1En, 11 ref.] Natural
 
Resource Ecology Laboratory. Colorado University, Fort
 
Collins, Colorado 80523, USA.
 

A method is reported fo synthesizing pore i%,,
membered vesicular-arbuscular mycorrhiza infections wittit 
complex media. Growth of Trifilium repens infected %kith 
Gigasporm margarita or Glomus mosseae was comparable to 
that in non-sterile systems.
0545 BIERMANN, B.; LINDERMAN, R. G. Quantifyig
vesicular-arbuscular mycorrhizae: a proposed method towards 

standardization. New Phytologist (1980) 87 (i) 63-67 [En, 13
retf.] Department of Botany and Plant Pathology, Oregon
Stats University, Corvallis, Oregon 97131, USA. 



A method is described for the quantification of root
colonization by vesicular-arbuscular (VA) mycorrhizal fungi.
Examination of roots from three host species showed that the
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 segment
size. Examination of a minimum of seven 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.; BARTSCIII, ff.; FORTIN, J.-A. Media
for density gradient extraction of endomycorrhlzal spores,
Transactionsof the British Mycological Society (1980) 75 (2)
336-338 [En, 8 ref., 3 fig.] Univ. Lava!, Que., Canada. 

The results are 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; Radioselectan, d=1.32; and Percoll,
d= 1.13. These media are suitable for spore extraction since
they have low viscosity and do not exert osmotic pressure.

'The viability of the spores 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 GIOVANNtrIr, M.; MOSSF., B. 
 An evaluation of 
techniqci for measuring vesicular arbuscular mycorrhlzal
Infection in roots. AlelI Plytologist (1980) 84 (3) 489-500 
[En, 37 ref.] Rotbamstcd Exp. Sta., liarpenden, liens ALS
2JQ, UK. 

Assessment of infection is an essential part of many
studies involving vesicular arbuscular mycorrhiza. A 
summary is given of the range of techniques that have been
used. The standard error of 4 methods of assessment based 
on observations of stained root samples of cowpea, maize and
bean (Phascolus vulgaris)either randonly arranged in a Petri
dish or mounted on microscope slides was calculated, The
methods were based on presence or absence of infection at
root/grid intersect points, on a visual estimate of percentage
cortex occupied by fungus or on estimates of length, or 
pre~ence or absence of infection in root pieces mounted on
slid.s. The number of replicate observations required for agiven standard error 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.Pr oceduresProcedures a Pent for staining largelarg numbers ofofand eequipmentPd fRosin niumbers C. 
plant root samples for endomycorrhizal assay. CanadianJournal 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, Athem. GA,
30602, USA. 

A simplified method 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 chcmical 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 insteadof phenol, is less toxic, requires less elaborate laboratory
fac lities, and has proved to be completely satisfactory for VA 
assays. 

0549 OJALA, J. C.; JARRELL, W. M. Hydroponic sand
culture systems for mycorrhlzal research. Plant and Soil 
(1980) 57 (2/3) 297-303 [En, 8 ref.] California University,
Riverside, CA 92521, USA. 

Tomato 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 becamehighly infected with mycorrhizal fungi, and yield parameters 
%ere significantly increased over those of uninoculated
control plants. 

*0550 TACON, F. LE. [New techniques of plant growing
In the forest nursery (growing plants on turf and controlled 
mycorrhization).] Nouvellcs techniques d'd1evage de plantes en
pEpinire forestiire (lf:evage de plantes sur tourbe et
mycorhization contrtle). Revue liorticoe (1980) No.208, 55
59 [Fr, 2 fig., 4 tab.] Conseil National de Recherches 
Forestiires, France. 

Topics discussed include general features of mycorrhizas,
selection of efficient mycorrhizal fungi, inoculation with eco. 
and cidomycorrhizal fungi in the nursery, behaviour in the
forest of plants inoculated in the nursery and future of
 
controlled mycorrhizal infection.
 
0551 TOMstERUP, 
 I. C.; KtDoy, D. K. Production of 
aseptic spores of veslcular-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 Science and Plant Nutrition,
Institute of Agriculture, University of Western 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 contaminating
microbes. Spores of three species were rapidly
decontaminated by treatment with 0.42% (wt/vol) chlorine
available from 5.0% (wt/vol) chloramine-T at 30"C for 20 to
40 min depending on the species and the soil from which 
they were extracted. This treatment didviability. The survival not change sporeof spores was reduced by exposure for20 min to 1.11% chlorine at 30'C for Glomus caledonius or 
at 35"C for Acaulospora laievis. Growth of any bacteria
surviving treatment with oxidizing agents was inhibited by
100 t±g of chloramphenicol per ml in agar; however, spore 
germination and germ tube growth were reduced only by
concentrations greater than 200 pg/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 I 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 1 from an ultraviolet source of
253.7 nm. The spores had very thick, pigmented walls, and
the possibility that these provided some protection against thephysical 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 thetreatments, wasproducing large numbersused inof uncontaminateddevelopment spores. forthe of protocol 

0552 HALL, I. R. Soil pellets to Introduce vesicular
arbuscular mycorrhizal fungi Into soil. 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 to two parts clay were 
prepared 28, 14 and I day before sowing. They were buried
singly in pots of soil just below three white clover seeds.
Inoculation 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 I day pellets. 

0553 ' MOORmAAN, T. M.; Rg:EvEs, F. B. The role ofendomycorrhlzae In r-vegetatinn practices In the semi-arid 
west. 2. A bloasay to determine the effect of land 

disturbance on endomycorrhlzal populations. American 
Journalof 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 landdisturbance 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 prcenta einfection was 2% in the disturbed soil compared with 77%n 
the adjacent undisturbed soil. G. fasciculatuswas identified as
the endophyte in both soils. Considering the importance and 
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function of endomycorrhizal fungi to their plant hosts, the mycorrhlzae. Soil Science Society of America Journal (1977)
reduction of active inoculum in the disturbed soil may be an 41 (3) 551-556 [En. 30 ref.] Oregon State University,
important ecological factor in subsequent succession. Corvallis, OR 97331, USA. 
0554 PORTER, W. M. The 'most probable number' 
method for enumerating Infective propagules of vesicular 
arbuscular mycorrhizal fungi In soil. Australian Journal of 
Soil Research (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 propapules 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 
sieving method. In one 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. 
Ilowever, a large population of fine endophyte propaguls
(more than 230 per 50 g soil) could only be enumerated using 
the MPN technique. In the second soil, fewer coarse 
endophiyte propagules were found using the wet sieving 

.technique 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.; SKIPPER, 1I. D. Comparison of 
methods to extract spores of vesicular-arbuscular mycorrhlzal
fungi. Soil Science Society 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, wet-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 pmrndiam) were 
greater 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 pum diam) for low spore population soils (field 
soils), it is recommended for the purpose of quantifying 
spores in high population soils (> 20 spores/g) as might be 
encountered in pot cultures. 

0556 TOv.IERUP, 1. C.; KIDBY, D. K. Preservation Of 
spores of vesleula.-arbuscular endophytos by L-drying.
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 caledonius, Acaulosport laevis, 
Glomus monosporus and Gigaspora sp. were L-drieJ 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 iu 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. laevis and zero viability for 0. 
caledonius. A scheme for the long-term preservation of 
vesicular-arbuscular endophyte spores is proposed. 

0557 CAtLOW, J. A.; CAPACCIO, L. C. M.: PARISH. G.; 
TINKER P. 3. Detection and estimation of polyphosphate
in ;esiculir-arbuseula, mycorrhizas. Nets Phytologist (1978) 
81 (I) 125-114 [En, 10 ref., 4 fig., I tab.] Univ. Leeds, UK. 

Polyphosphate- were extracted from onion roots infected
with Glonrus mosseae by the phenol-detergent technique.
They could no! be detected in uninfected roots. It was 
calculated that the polyphosphsate forms a substantial 
proportion (40%, of the total P present in the fungal 
component of mycorrhizal roots, and that this coric. is 
sufficient to support the proposed phosphorus translocation. 
0558 AMBLER, J. R.; YOUNG, 1. L. Techniques for 
determining root length Infected by veslcular-arbuscular 

o Techniques are described for (I) quantitative extraction 
or plant roots from soil samples, and (2) determination ofroot length by the line-root intersection method which 
involves observation of roots at 100 X magnification. Roots 
are cleared and stained to reveal vesiculararbuscular fungal 
infection, and to determine stage/types of infection, lengths of 
infected roots, and other root characteristics. 

0559' IARisow. N. J M.SIJC7tK. N.: SiiAw. . C. A 
direct lest of the ability of "rsicular-arbuscuhlr m)cnrhii'a tn 
help plants take tip fixed soil phosphate. Nt ll 'hitoIlpit
(1977) 78 (2) 269-276 [En, I3 ref.] Divis,on of liid 
Resources Maiagement. CSIRO, Private ilag, P.O., 
Wembley, W.A.6014. Australia. 

In tile laboratory, the ircreaise in tie fixation (f
phosphate by soil swith increasiig %oil temperature extended 
to at least 80C. Incubation of sit and phosphalc at high 
temperatures sas therefore used to provide treatments with 
firnly boid phosphate equivaleni tti the treaitiet achiet'd 
after a much loiger period of contact in tie field Iiculat iou 
of soil and phosphate for 12 days at 70C decreased Ihe 
availability of lite phosphate to fllal In :1ibilote fifth of 
that of freshly added phosphate. Inoculation with VA 
endophytes more than doubled ie availability of thephosphate to Trifolittni subterranritt and] Allitn 'ep;I but 
the improtment "ao no bigger for firmly bound phosphate 
than for freshly added phoaphate. 

0560 BECKER, W. N.; GFt.DEMANN, J. W. 
Calorimetric quantification of vesicular-arbuseular 
mycorrhlzal Infection In onion. New Phytologist (1977) 78 (2)
289-295 [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 (mycorrhizal) and white 
(nonmycorrhizal) roots showed a significant correlation 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 percentage of yellow roots by weight. The 
percentage of mycorrhizal infection determined by the 
colorimetric method was also significantly correlated with 
root/shoot ratios. 

0561 -IEPPER, C. M. A colorlmetrlc method for 
estimating veslcular-arbuscular mycorrhlzal Infection In roots. 
Soil Biology & Biochemistry (1977) 9 (1) 15-18 [En, 16 ref.]
Rothamsted Experimental Station, Harpenden, Herts 
AL5 2JQ, UK. 

A colorimetric method measuring the conversion of 
fungal chitin to glucosamine has been used successfully withfour plant genera and with four different endophytes. 

*0562 HERRERA, R. A.; FERRER, R. L. [Prellmi,,'r, 
report on a method of determining Infection density in 
veslcular-arbuscular mycorrhlzas.] Informe preliminar sobre 
un m6todo para determinar la densidad de infecci6n en 
micorrizas vesiculo-arbusculares. Ciencias Bioligicas (1977)
No.1, 147-148 [Es, 4 ref.] Inst. Bot., Acad. Sci., Cuba. 

Solvent mixtures of lactophenol and 2N HCI at 2:1 and 
1:1 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 blue iii 
lactoplenol-2N IICI 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 VERSCIIOYLE, M. J. S. An approach to Improving
the speed and efficiency of staining root samples for 
mycorrhlzal study. Tropical Agronomy Technical 
Memorandum (1977) No.6, l2pp. [En, I ref.] Div. of Trop.
Crops and Pastures, CSIRO, St. Lucia, Qld., Australia 4067. 
0564 FUP,.LAN, V.; FORTIN, J.A. A flotatio 
bubbling system for collecting Endogonaceae 
spores from sieved soil. Naturaiiste Can. 
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102: 663-667. 1975.
 
A flotaion-bubbling system using an aqueous
 
solution of glycerol is described for the reco
very of Endogonaceae spores fron soil sievings.
 
Accorlding to the results obtained 
the efficient
 
of such a systnm is quite unquestionable. Wit]
 
a glycerol solution of 50% it has been 
possibht
 
to recover fron soil sievings, without any
 
dhanage, 99.5% of the spores, while only 47%
 
wre recovered when water was used. 

0565 HIEi'EIER, C. M.; MOSSE, B. iechniques used to
study the interaction between Endogone and plant roots. 65
75 [En, 12 ref.] Rothansted Exp. Sta., Harpenden, lerts 
.AL5 2JQ, UK.
 
In: Sanders, F.E.; Mosse, B.; Tinker. 1.l. (Eds.) Endotnycorrhlzas.
 
Proceedings of a symposium heldat the University of Leeds, 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. 

P5661- ICDEN, DAnELL A. and MERTON F. UROWN. (Dep.

Plant Piathol., Univ. to., Columbia. Mo.65201. USA.) Electron micro
ropyof vesicular-arbuscular myrrrhi ac ofyellow p. ..


Characeriation ofendsphLc tsmrurtres by acannnz electron stereo
.,ny.CAN J Ni1CiO iUL 21)7t: _55-993. 1975.Ilus. [In Engi.with Engl. and Fr. eutm.]--'escidr-arbuscular myeorrhizae of

yellow poplar (Ltrlialendroni Wltfer L.) were examined by scanning

electron microcopy. The morphohyy and spatial distribution of

etndophytic structures are illustrated. The use of slereoscopic

techniques inconuctlon with removal of hoat cytoplasm permits

detection of subtle morphological alterations and progressive deterio
ration of thefungal component.
 

0567 Kfl4DUI, D. A.; 21.3KI, h.F. 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 temroval of host cytoplasm
 
fzy-t inifected cells and the preservation of fun
gal structures for SEU is described. The tech
nique permits the use of SE2lfor studying the
 
morphology and spatial relatinships of intra
cellular structures produced by parasitic fungi.
 
Scrme haustori of Puccinia urxminis, P. hordei
 
andc ysilphe grn-ninis and vesicular-arbuscular
 
structures of-En oone are illustrated.
 

*0568 BIIUTTA, A.A. Siphon techniqueforisolating
 
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,
 
Minn. 1972. (Isolation of mycorrhizal fungi).
 

0570 SUTTON, J.C.; PARRON, G.L. 1972. 
Population dynamics of Endogone spores in soil.
 
Can. J. Bot. 50:1909-19-4.
 
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
 
grarn with exceptional individual counts reaching

132. Effects of soil type, soil depth, and
 
"host" plant on spore population are discussed.
 

0571 PtHILLIPS, J.M.; HAY AN, D.S. Staining
 
mycorrhizal roots. Rothamsted Exp. Sta. Report,
 
Part I, 1970:88. 1971.
 

0572 F1HILLIPS, J.t.; IIAYMIA, D.S. Improved

procedures for clearing roots and staining para
sitic and vesicular-arbuscular mycorrhizal fungi

for rapid arreroment of infection. Trans. Br.
 
lycol. Soc. 55: 158-161. 1970.
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GROWTII, MINERAL UPTAKE, TRANSFER AND TRANSLOCATION
 
0573 ALLEN, M. F. Influence of vesicular-arbuseular 
myeorrhiza on water movement through louteloua gracilis
(H.B.K.) Lag ex Steud. New Phytologist (1982) 91 (2) 191-
296 [En, 25 ref., 4 lab.] Univ, Nebraska-Lincoln,USA. Lincoln,[hile 


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 area or root length from nonmycorrhizal plants but had fewer and shorter root hairs. Leaf
resistance was 50% lower with no change in lear or root 
water potentials; thus transpiration was increased 100% with 
a 50% 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 cocnocytic 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 mycorrhizalinfection, 

0574 ALLEN, M. F. Influence of veslcular.arbuseular 
mycorrhizae on water movement through Bouteloua gracilis
t.lt.K(.) Lag ex Steud. New Piytologist (1982) 91 (2) 191-

196 [FPn.25 ref.] Dep. of PI. Path., Nebraska Univ., Lincoln,NE 68583, USA.. 
In pot trials, leaf area and root length and leaf and root

water potentials of B. gracilis were not affected by infection
with Glomus fasciculati's. Mycorrhizal plants had fewer root
hairs, 50% lower leaf resistance and 100% increased
transpiration. Assuming that the difference itl water uptake
was due to transport via the mycorrhizal hyphae, estimated 
fungus to root transport was 2.8 x .0- mg/s for each
hyphal entry point. Increased water transport was attributed 
to increased surface area provided by the hyphae. 
0575 BAGYARAJ, D. J.; SREERAMULU, K. R. 
Preinoculation with VA mycorrhlza 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. 
ln:Nursery beds were inoculated with Glmus fasciculatus 

or any of three local vesicular arbuscular mycorrhizal fungus
isolates, and the resulting mycorrhizal Capsicum annutm (cv.
Jwala) seedlings were transplanted into plots receiving
fertilizer P. One of the fungi, isolate 14, increased plant
growth, P and Zn uptake, flowering, and ascorbic acid levels
in the fruits; and the fruit yield of L-inoculated plants given
37.5 kg/ha P exceeded that of uninoculated plants given 75kg P (2.14 and 1.81 kg fruit, respectively, per 12-plant plot). 
0576 BETHLFIFALVAY, G.J.; FULLER, G. 
ycotrophic growt4 of host plant and endophyte


development in mycorrhizal soybeans. Phytopatho-

logy 72:950 1982. Abat. 

The relationships between growth parameters of host plant andfungal endophyte were studied. Soybean [Clyrine max (L.) Herr.]
plants colonized by thevesicular-arbuscular mycorrhlzal (VAM)fungus Clnmus faselculatus Gerdemann and Trappe were 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

chitln. Growth and phosphorus uptake by VAN plants and uncolo-

nized controls were compared. ycotrophic growth in VA4 plant. 

occurred .during the final six weeks of 
the 19-week growth
period, when the concentration of available soil P fell below

10 wg P/g soil. Growth enhancement was most pronounced In the

reproductive organs. The data suggest a relationship between
the initiation of the reproductive phase in the host and the

cessation of growth in the endophyte. Source-sink relation-

ships and P availability appear to isfluenctng
be factors 

Interactions between the symblonts. 

*0577, BETHLENFALVAY,G.J. " Conditions affecting 
parasitic o utualistic growth in mycorrl'zal 


plts.hytopatholo 72: 950. 1982. Abst.
plants.

Soybean [lyine mix (L.) Herr.) plant colonized by the

veslcular-arbuscular mycorrhlzal fungus Glonus fasciculatus

Cerd. andTrappe were grown inpotcultures using hydrosyapatl[Calo(POt)6(OH)2 as a slightly soluble source of P. Growth 
response of host plants to VAH fungal 
infection varied from
growth depression (parasitic growth of the endophyte) to growthenhancement (utualism). Host-plant and endophyte developnt 
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were correlated with P availability. At very lowlevels of

NalICO-extractable P (I ug Pig soil) host plant and endephyte
development were inhibited. At an intermediate level of Pavall
ability (4 to 10 ug P/g soil) host-plant growth was enhanced,

at higher levels 
(10-20 wigP/g soil)It was inhibited.
Total fungal biomass varied with P availability and plant age,
and was maxmlnlly 20%of rootdry weight. ItIs conrluded thai 
host-plant growth response to VAN fungal Infection depended on 
the availability of and competition for P and photosynthate. 

0578 BETHLENFALVAY, G.J.; PACOVSKY, R.S.;

BAYNE, t.G.; STAFFORD, A.E. Interactions between
 
nitrogen fixation, mycorrhizal colonization, and
 
host-plant growth in the Pltco~ti-Rftzobum-

GLomus symbiosis. Plant Physiol. (1982) 70, 446
450.
 
Bean (PIuMCeo&w. vu.4aA.Z.s L. cv. Dwarf) roots 
were
inoculated with Rh.zobium phaieoLs and colonized by

the vesicular-arbuscular mycorrhizal (VA) 
 fungusce..?)mt and Trappe or left un6asctua.etuA Gerd. 

colonized as controls. 
 The symbiotic associations 

were grown in an inert substrate using 0, 25, .50,

100, or 200 milligrams hydroxyapatite (IIAP)
{CaI9(0) 6 (OH)2 } per pot as a P amendment. Plant

and nodule dry weights and nodule activity in
creased for both VAN and control plants with 

increasing P availability, but values for VAN
 
plantp were significantly lower in all parameters

than for controls. Inhibition of growth and of N2
fixation in VAM plants was greatest at the lowest

and highest P regimes. It was smallest at 50 mil
ligrams AP, 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 increased P
 
uptake by the fungal endophyte. Percent P values
 
for shoots, roots, and nodulesdid not differ sig
nificantly (p > 0.05) between VAN 
 and control
 
plants.. The extent of colonization, fungal biomass,

and the fungus/association dry weight ratio in
creased several fold as 
 lHAP was increased from 0 to

200 milligrams. It is concluded that interymbiont

20miig r I in d that wnthrymo y
competition for P and photosynthate was the primary
cause for the inhibition of growth, nodulation, and
nodule activity in VAN plants. Impaired N, fixation

resulted in N stress which contributes to inhibition

of host plant growth at all levels of P availabili
ty.

0579 BEIIILENFALVAY, G. J.; BROWN, M. S.; PACOVSKY,
 
R. S. Parasitic and mutualistic associations betvicen a
 
mycorrhlzal fungus and soybean: development of the host

plant. Phy'opathology (1982) 72 (7) R89-893 [En, 26 ref., 6
 
fig., 3 tab.] USDA, Berkeley, Calif., USA.
Plants of Kent soybean inoculated with Glom.sfasciculatus were grown in 1.5 1 pots in a perlite and sand
rooting medium containing 200 mg of hydroxyapatite as the
 
P source, Plants were harvested at2-or 3-wk intervals
for18
 
wk. Fungal biomass as percent total dry wt. (of host +
symbiont) was calculated from measurements of fungal chilis

and had a max. value of 7.3% at 6 swk after planting. Total

and percent of vesicular-arbuscular mycorrhiza (VAM).
infected and uninfected control plants %%ere determined, and
 

the decrease of available P in the rooting medium was

monitored. As a result of development of the eindophi.,
growth inhibition of VAM plants relative to the controlsincreased up to the 9th wk. It wsas then reversed and after 15
wk VAM plants had significantly &reater dry wt. and 1
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 VAM plants decreasedto 10 pg P/g rooting medium during tie 3 wk preceding thereversal in growth inh,ilition, indicating that iniycotrophicgrowth or the host induced b) increased P uptake by the 
grendophyle began at this P cone. 

0580! BUWALDA, J. G.; GOH, K. M. Host-funguscomp4titio for carbon as a cause of growth depresslons In 



veslcular-arbuscular mycorrhizal ryegrass. Soil Biology & 
Biochemisr- (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 t.nthe growth and chemical composition of 
perennial rvegrass plants grown at 3 rates and 2 sources of N 
we-c studied. The yield of plant tops was significantly 
depressed by mycorrhizal infection. Mycorrhizal plants had 
higher cone. of free Nil4 (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 wete 
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. 

0;deficiency
0581 CABALA-ROSAND, P.; WILD, A. Direct use of 

low grade phosphate rock from Brazil as fertilizer, 

I . Effects of mycorrhizal inoculation and nitrogen 
surce. Plant and Soil 65:363-373 (1982). 
The response of plant dry matter to addition of a 
lo,igrade Brazilian (Patos) phosphate rock was in-
creased by mycorrhizal inoculation (strain Es) of 
S y osaitlte.6 gu antt64 and VamondLm ittotom, but 
less so by inoculation of Cenchms c4C.WL6 and 
Patpattui pULca. utm. 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 P~pattmn was higher with 

+
1,14-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 grade phosphate rock on an acid oxisol 

by mycorrhizal inoculation of herbage legumes and 

by soil acidification when growing grasses. 


0582 CtIIARELLO, N.; HIC"KAN, J. C.;MOONEY, H.A. 
Endomycorrhizal role forInterspecific
transfer of phosphorus 

In a community of annual plants. Science, USA (1982) 217 

(4563) 941-943 (En, 18 ref.] Stanford
Dep. of Biol. Sci., 

Univ., Stanford, CA 94350, USA. 


'P applied to the leaves of Plawtago erects in a 
serpentine annual grassland reached the shoots of about 20% 

of close neighbours including grasses and legumes. Vesicular. 

arbuscular mycorrhizae are shown to connect the root 

systems of different between them.
spp.enabling P transfer 


0583 CRUSH, J. R. Effects of endomycorrhlzas and 

phosphorus fertilizer
on nodulatlon and acetylene reduction 

activity
of white clover seedlings. 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 ltuia
with 

perennial ryegrass x Glomus tenuis mycorehizas and a 

suspension of Rhizobium trifolii had no effect nodule
on 

initiationover a wide range P levels. 
of soil Acetylene 

reduction assays of 21- to60-day-old seedlings showed that 

nitrogenase activity/unit plant P was the same inmycorrhizal

and non-mycorrhizal seedlings. The endomycorrhizal fungus 

did not directly nodule activity
affect but did improve P 
nutrition in poor soils, 

0584 EZETA, .N.; CARVAO, DE P.C.L. In-

fluencia da endornicorriza na absorcao de P e K 

no crxesci ento da andioca. (Influence of endo. 
mycorrhiza on P and K uptake and growth of cas- 

sava). R. Bras Ci. Solo 6:25-28. 1982. 

The depondance ot cassava on vesicular-arbuscular 

trucorrhiza formed with endogonacecus fungi was 

studied under greenhouse conditions. Native 
spores of Acaulospora sp. were inoculated on the 

roots of cassava cuttings wich were planted in 

sterilized soil. Eidc4rycorrhizi was essential to 

cassava grth. The plants without inoculation 
did not develop, showing low tissue concentration 
of phosphorus. Potassium 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 
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-at the end of the dxperiment. In spite of their
 
high rates of root infection, the plants in the 
non-sterile soil grew less than those inoculated 
and gran in sterilized soil.
 

0585 FAIRWEATIIER, J.V.; PARBERY, D. G. Effects of 
four veslcular-arbuscular mycorrhlzal fungi 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. marinta, 
Acaulospora laevis or an unidentified mycorrhizal fungus., 
Uninotulated plants grew poorly and showed phosphorus 

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. marginets. 
being 32.8 mg compared with 3.2 rn!/plant for the controls 
and 4.9 to 6.7 ing with the other mycorrhizal species. 
0586 CniRY, F. ; D1174, 1.G. ; D01t1T.RGUES, Y,R. 
Effect of inoculation with Glarnus mosscae on
 
nitrogen fixation by field grown soybeans. Plant
 
and Soil 68, 321-329 (1982).
 
This field study was undertaken to determine the
 
effect of inoculation with Glrus msseae on N2
 
fixation and P uptake by soI T 7Theinoculation
 
with Glarmts rrosseao wasachievcd using a new type 
of ino~ t, alganate-entrapped (AE) endosycor
rhizal fungus. N12fixation was assessed using
 
the A value method. In P-fertilized plots,
 
inoculation with AE Glarus mosseae increased the
 
harvest index based on dry weight (+20%) and N 
content of seeds (+17%). the A value (+31%) and
 
% N derived fron fixation (+75%). Inoculation 

with AE Glarus messene decreased the coefficient
 
of variafTl For theA value and for the dry
 
weights of the different plant parts.
 

0587; GtTAY,A. J.R. The growth of three woody
 
plant spels and the development of theirmyorrhltle In 
three different composts. Journal of Americanplant the 

Society for HorticulturalScience (1982) 107 (2)324-327 [En,
 
11ref.]
Connecticut University, Stores, CT 06268,USA.
 

Composts of maize, eastern hemlock (Tsuga canadensis)
 
and sugar maple (Acer saccharum) were each used as the
 
medium forcontainer-grown hemloc!s, sugar maples and 
rhododendrons (Rhododendron catawbiense cv. Roseum 
Elegans).over 3 years. Maize compost was high in available 
nutrients but hemlock and maplecomposts were relatively 
low in nutrients and were used both with and without the 
addition of fertilizer+ limestone. No vesicular-arbuscular
 
mycorrhiza (VAM) development was observed in maize
 
compost, while a moderate development swasfound in the
 
hemlock compost and a high development in the staple
 
compost. Sugar maples showed the greatest
growth and VANI
 
incidence in maple compost, and alsoshowed a positive

growth response to fertilizer. 50% of
Maize compost killed 

the maples, retarded growth and ledto a very low VAM
 
incidence in the survivors. Hemlocks had the greatest
growth
 
and ectomycorehiza incidenci in either hemlock
unfertilized 

compost or unfertilized retarded
mapIc compost. A significant 

growth response fertilizerfound with hemlocks.
to was

Rhododendrons showed the greatest
growth inmaize 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'.E. Effects of beno
myl on vesicular-arbuscular mycorrhizal infection
 
of red clover (TMioom patente 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 Gbmus
 
c&WAz 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



treated controls. The fungicide also decreased 
the rate of plant growth probably as consequence 
of reduced phosphorus inflow,
0589 IIALOS, P. M., ELSA M. LUIS and MARILYN S. BOPJA. 

(t)ep. lnt Pethol., Coll. Agriculture, Univ. Philippines Len Banos.College, 
Laguns.) PIIILIPP AGRIC 65(I): 93-102. 1982.Synergism between edosym 
coriblias, Rhahobiuim japoniras CH 1809 and soybean (Glydne max).-
Soybean plants rmponded differently to the 8 exotic and indigenous endom)cofrhirsd
isolates both in field and pot cperiments. Differences in meanheight abctwen 
treatments were significant Inoculated plants wcrenoticeably larger, taller. 
Zrener, healthier, and more vigorous than the control plants. In the field
experiment, the number of pods. yield, dry weight and height of soybeats 
inoculated with endomycorrhizas and R. japonicum were significantly higher 
than thoseof plants inoculated with either endom)corrhizaa or R. japonlcum 
alone. Not all plants inoculated with the endomycorthiral isolates alone 
exhibited significant nodule formvtion. Ilowever, "hen such isoiarst were 
combined with R. japonicum. the plants showedstrikingly increased nodule 
formation compared with plants inoculated with R. jlaoicum alone, 

culation with VA rrjorrhiza in sterilized or 
unsterilized .cil. hen iown in a sterilized 
soil to which erigt: levo,]' of P had been applied
the non-inoculated plants r otired the application 

of 3200 kg P ha-1 to na -iwiximul yield
of plant dry irotter, (11) at 3 ncnths. Inoculated 
plants, however, sho.e.;--d only a Iminor reslonse 
to applied P. flycor-rhizad inoculation in the P 
check ir,crcased top growth over 80 fold and 

total P ptake over. 100 fold. 
Rlating dry nat-ter produced to the available P 

coneentmt .,e, in the soil (Bray II), a critical 
level of l [1:n P was obtained for mycorrhizal 
and 190 pfin P for non-roycorcHizal plants. This
indicates that the detenmination of critical 
levels of P in the soil is highly dependent on 

590 HAYS. R.', C. P. P. REID, T. V. ST JOIIN and D. C. 
COLEMAN. (Natural Resource Ecol. Lab., Colorado State Univ., Fort 
Collins, Cola. 8052) USA.) OECOLOGIA (IIERL) 54(21: 260-265. 1982. 

'Effects of nitrogenandphosphorusIn blue greAs(Botdlo.n trrllia)growth 
and mycotrhirsl infction.-The growth responsewas examined of 11.grocili, 
with and without the vcsicular-arbusculas mycorrhiza (VAM). Glomas

)"'faCClatU,,to varying levels of P and N lai NIha and to determine 'shether 
N and P levels influence VAM establishment. B. grarilis wasgrown in 225 g
of soil in a factorial experiment combining 4 levels of NIlh-N (4, 30, 60 and 
126 pg/g), 4 levels of P (3, 7. 12and 22 pg/g), and with VAM sporesor no spores.B. Eracils showcdenhanced growth with increased nutrients over the 
entire rarge of experimental admendments. Shoot N concentration for all 
plants ranged from an average of 0.73%at the low amendment level to 1.61% 
at the highlevn, whereas shoo: total aseragesranged from 2,43 mg at the low 
amendment to 16.4 mg at the high amendment. Mean shot P ,xncentrations
ranged from 0.109% at the low amendment level to 0.150% at the high
amendment, while totals averaged 5.29 mg at the low amendment and 11.9mg 
at the high amendment level. tnfe:ted plants were consistently smaller than 
uninfected plants. Th;i reduction was significant at high N.-low P where 
percent infection washi~hest (71%). At low N levels, moderate infection (17%) 
was established at all P levels. No infection occurred when both N and P levels 
were high. The lact: of a positive nutrient or biomass responv. to VAM 
establishment is contrary to most published reports, but is similar to a lack of 
responseshown with certain grassesand other plants. It is possihl that the 
parasitic nature of the responseto infection representsthe early phaseof 
infection. 

0591 HOWELER, R. H.; ASIIER, C. J.; EDWARDS, D. G. 
Establishment of an effective endomyceorrhizal association on 

cassava in flowing solution culture and its effects on 
phosphorus nutrition. New Phytologist (1982) 90 (2) 229-238 
[En, 35 ref.) Centro lnternacional de Agricultura Tropical, 
Cali, Colombia. . 

8 cassava cv. were compared with rice, maize, cowpea
and l'hascolus 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 > 10pM 
PO compared with >1 uM for the other spp. Mycorrltizal 
infections were only observed on cassava rrots and only at
0.1 and 1 )AM P04. Infection increased plant dry wt., P 
content and P uptake at I juM P0 but at 0.1 JtM growth was 
not improved. 
0592 |HOWELER, R.H. ; SIEVERDING, F. La irnpor-
tancia de las micorrizas en la absorci6n do f6s-
foro per la yuca. Suelos Ecuatoriales 12(2):182-

195. 1982. 

0593 l{,.,dELER,i.H. llvcorrhis~al associations' 
impo-,tant tor cassava grown on soils low in P 
Cansata Nestler (CIAT) no.11: 10' 11. 1982. 

Alatihot esculenta, cassava, mycorrhiza, COLOM 
Cassava is an inefficient absorber of phosphate. 

Nevertheless, it seems to be less responsive to P 
fertilizers than many other crops while high yields 
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 HW5 ELER, R.H.; CADWID, L.F.; 
BURCK IA , E. Per onses of cassava to VA 
mycorrhizal inoculation and phosphorus applica-
tion in greenhouse and field experiments. Plant 
and Soil 69 327-339 (1982). 

Cassava (Wanihot esculenta Cruantz) was grown in 
the greenfuse and-1--iefield at different 
levels of phosphorus applied, with or without ino-

Uhe degree of rycor-rhizal infection of the roo
syster. In a second greenhouse trial with two 
sterilized .nd non-sterilized soils it was found
that in both sterilized soils, inoculation was 

lyst effective at intermediate levels of applied
P resulti g in a 15-30 fold increase in II.1 at. 
100 kg P ha-1 . In the ustcrilized coil irtocula
tion had no significant effect in the Quilichao 
soil, but increase UM over 3 fold in the Caritna
gua soil, indicating that the latter had t native 
trrycorrhizal population less effective than the 
forrTaor. 

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 frtn on
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 mycorrhizalpopulation. 

These trials indicate that cassava is extremely 
dependent on an effective mycorrhizal association
 
for norma.l growth in low-P soils, but that in most 
natural soils this assoication is rapidly cstah
lished and inoculation of cassava in tho_ field can 
only be effective in soils with a low quantity 
and quality of native rnycovrhiza. In that case, 
plants should be inoculated with highly effective 
strains. 

0595 JENSEN, A. Influence of four vesicular-arbusenlar 
mycorrhizal fungi on nutrient uptake and growth In barley
(Hordeum rulgare). New Phytologist (1982) 90 (1) 45-50 [En, 
21 ref., 3 tab.] Bot. Inst., Univ. Aarhus, Risskov, Denmark.Plants inoculated with Glomus constrictus and 2 isolates 
of 0. fasciculatus in sterilized soil in pots showed increases in 
total uptake of P, Cu and Zt, and in grain and straw yield. 
Those inoculated with G. mtargarita were similar to the 

controls. Growth increase was not relted to intensity of 
infection. 

*0596 JOHNSON, C. R.; MENGE, J. A.; JOIINSON, E. L. V. 
Effect of vesicular-arbuscular mycorrhza on growth of 

Chrysanthemum moriftlium Ramat. Scientia lHorticulturac 
(1982) 17 (3) 265-269 [En, "7 ref.] Florida University, 
Gainesville, FL 32611, USA. 

Benefits of inoculation with (llomus fascicuatts oit 
growth of C. ntofolium cv. Circus were determined for 
vritied conditions of N fertilization (375, 1500 or 3000 kg NI 
hai/Xear) and irradiance (6 or 800 1rE ml/s) during lotg-day
lightthg -lrealnttts. fligh N fertilization combined with high
level of irradiance produced the most naycorrhizal infection. 
Mycbrrhizal infection generally increased plant height, 
especially with continuation of long-day lighting to 8 weeks. 
Mycorrhizae also improved flower, stett and root dry weight 
for most treatments, particularly at high N and 4- or 8-week,
long-day treatments. Although mycor.hizal inoculation
increased plant growth most tinder extended long-day 
treatments, only the 2-week duration night lighting resulted 
in commercially acceptable plant size. 
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•0597 KAIRE, A.; GARBAYE, J.;TACON, F. LE 
[Influence of mycorrhiza and fertilization on sycamore (Acer
pseudopl:tanus link.) seedlings.] Influence de la 
mycorhization etde lafertilisation stir lecomportement de

plants d'&ahlejcuine, sycomore (Acerpveudoplatanus Link.).
Eurotptcn Jitinruil vorerC 'a'ttoogi (182) 12 (2) 97-103 
[Fr. 'n, Je, 15 rel', 2 tab.]I fig., Lab. Microbio., Dakar,
Senegal. 

In glasshouse experiments with seedlings in soil fromeastern France mycorrhizal formation, especially Glomus 
niosc(*e, improved seedling growsth and mineral nutrition,
particularly utilization of Cu and P. Mycorrhizal inoculation 
was superior to natural infection, even when fertilizers ,erie
applied. Mycorrhizal formation increased the coefficient of
utilization of P fertilizers 5-10-fold and of N and K fertilizers 
3-5-fold. 

0598 KAYE, J.W.; PFLECM, F.L.; STIflLART,
E.L. Interaction of fertilizer and Glomus
 
fasciculatus on greenhouse grown point

_(L h°ia-ulche 'iisa). Phytopathology 72(7):

951. 1982. Abst. 

Ruoote poietnciia plin.- were ettier iiculmed witi CI .., 
lvirctculalus (t;rlor not inocul,ited(co,,trols) nndplant Ill 

•pot , t tpr et: rct iel on.o ln"I" 
plimjhosphurou i'. lIth t;F-Itocil.,edliaot lrco o l plant , 

were fertilized with It or 2sil Pl'm tolee/wkl or with 300 
Pl (tolce/wk) %1'!; and 10 Inocula withton GF had thef.ooing eli c on th, plats : (11 greater drv weights avd 
to1.ti numbers e1 cutting, ro, tlants grown s pt.rte I at pP,
ierti lited.ith ,0 or o pt,t N and K. (21 1,;..r aralyst, 
re~eattea ,,greater untae 12 r~pmI'ot IP and Cu at lertil zed12 Pith' atd K, at P 250 orppn N5 ald ) Ipe Iertilized with 125. 

31)t pp N and K, (31 increased uptake of K at 5 
poreP fertilized 

with 
125 or 250 ppm N and K. In general. " root lnlection by FIncreased wlth decreasing levels of fertilizer. Hore chlamydo-
spores were recovered froot soil of plants grown at 5 pp. p
erti ized witih250 ppm N and K. 

0599 aUIAI-I, K. ; FIRESTONE, .K. V.A. 

Hycorrhizal 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. mycorrtizae 

on the response of a perennial grass tc heavy

metal and acidic depositions the perennial 

burnchgress Ehrarta caly*na was grown with and 

without V.A. mycro--iz-Infection (Glomus 

fasciculatus) in a sandy soil exposed to a
 
range of heavy metal and acidic treatment for 

l4 weeks. Heavy metals (Cu, Ni, Pb, Zn, Fe, 

and Co) were applied in sirulated acid rain 

(pH 3.0, 4.0, and 5.6.) at concentrations
approximately equivalent to a range of obse!rved
effluents. 

also received a phosphate a-ndment to offst 

enhanced uptake of this nutrient due to myco 
renizal infection. Growth yield of infected 

plats inshlfection. of 


smeltepr Non-V.A.M.- infected plants 


rwthild ietmed

plants was hallf that of non- lessexrn
 
treatments. Increasd metal uptake, par-ticularith esp e omcoppeta (3.3tikespartcu
ly with respect to copper (3.3 times greaterinternal shoot concentration in mycorchizal

plants cceparxed to non-mycorhizal) and nickel 

(3.5 times), provides a possible mechanism 

to explain differences in observed plant yields. 

0600: KORJMANIK, P. P.; SCtHULTZ, R. C.;- BRYAN, W. C. 

The Influence of veslcular-arbuseular mycorrhizae on the 
growth and development of eight hardwood tree species.Forest Science (1982) 28 (3) 531-539 [En, 10 ref.] SEFES,
USDA For. Serv., Athens, GA 30602, USA. 

Seeds of box elder (Acer negundo), red maple (A.
rubrum), sugar maple, green ash (Fraxinus pennsylvanica),
black walnut, sweetgum, sycamore (Platanus occidentalis) and
black cherry (Prunus serothin) were sown in May 1977 in
plots in Georgia in (a) fumigated soil, or in soil infested with(b) Glomus fasciculatus, (c) a mixture of G,mosseac and 0.
etunicatus, or (d) a mixture c' several fungal species in the 
genera Glomus and Gigaspo.-2. Seedlings 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%, 

i:nd was n.s.d. among )lost species. Differences among tree 
species were observed in the numbers of hyphae, arbuscules 
and vesicles produced by the fungi. 

0601 KRIStHNA, K. R.; 19AGYARAJ, D. J. Effect of
vesicular arbuseular mycorihiza and souluble 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 1) reduced the intensity of
mycorrhizal infection of A. [Hibiscus] esculeatus as wsell as
number of Glomus chlainydospores 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
200% of the recommended P was added growth of 
mycorrhizal plants was depressed, compared vith that at100%. 

0602' Koct, B. L.; COVEY, R. P.; LARSEN, H. J. 
Response of apple seedlings in fumigated soil to phosphorous
and veslcular-arbuscular mycorrhiza. !thrtScience (1982) 17 
(2) 232-233 [En, 12 ref.. I tah.] Washington State Univ.. Tree 
Fruit Research Cent., Venatchee, 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 ng additional l'/kg
soil. Mycorrhizal plants exhibited less grovwth response buthad 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.: I1UANG. R. S. Effect of vesicular. 
arbuscultr myeorrhizae on the growth and yield of rice

stubble cultured soybeans. Plant and Soil (1982) 64 (3) 325
330 [En. 12 ref.] A,;ian Vegetable Res. and Developmeut
Cent.. Shanhua 741, Taiwan. 

Inoculation of soyabeans grown in sterilized soil usingt',e fungi Glomus fasciculatus, G. messene, G. ctuniaatus or 
Acaulospora scrobiculata increased plant dry wt. and seed 
yields. Inoculation with G. fascicu;atus or a mixture of all 3
Glomus spp. increased the grow.th and seed yields of 
sl'yabeans established without tillage in a rice stubble field. 
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.618-635). Botanical 
Review 48(3):598-689 (1997).
 

0605 MIRANDA, J.C.C. DE Influencia do fungos
endomicorrCzicos inoculados a campo, culturana 
desorgo e soja en un solo sob cerrado. R. Bras. 

Ci. Solo 6:19-23, 1982.A field experiment was established in an argillaceous 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 Gitgapoita maAgaAita and GtomuuS manetocal-
L .
 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, the 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. The endomycorrh17al 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 Pates de Minas rock phos
phate and the endomycorrhizal association effect
 
on the soybean yield was observed only at the
 
highest level of P2Os 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 considered 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
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sorption by soybean inoculated with Gtomu6 macAo-
Cop.6 was also observed, 


0606 MENGE, J. A.; JARRELL, W. M.; LAIANAUSKAS, C. 
K.; OJAI.A, J.C.; HUSZAR, C.; JOINSON, E.L. V.; SItERT, D. 

Predicting mycorrhizal dependency of Troyer eltrange on 
Glomus fsciculatus In California 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 greenhouse experiment the mycorrhizal fungus,
Glomus fasciculatus, significantly increased growth of Troyer
citrangc (TC) seedlings in 20 of 26 methvlbromide-fumigated
citrus soils from southern California. Of the 6 soils in which 
G. f.Sciculatus provided no growth increase, 2 w-re 
greenhoise soils, 3 were nursery soils, and only one was a 
field soil. G. fasciculatus increased foliar P, K, and Cu
concentrations and decicased foliar Mg and Na concentration 
of IC grown in the majority of the 26 citrus soils. Foliar 
concentiations of P, K, Ca, Na, Zn, Mn, Cu, and Fe from 
either mycorrhizal or nonnycorrhizal TC could not be 
s'gilificantly correlntecl with the mycorrhizat dependency of 
'IC in the soils studied. A positive correlation was observed
.hswceii foliar concntrations of Mg in ,onniycorihizal TC 
and mycorrhizal dependency. Mycorrhizal dependency of TC 
was also 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 probable that 
inoculations with G. fasciculatus would induce significant
growth response in TC provided the soils had <34 p.p.m.
extractable P,27 p.pm. extractable Mn, 12 p.p.m. extractable 
Zn, or 3% organic matter. The magnitude of the mvcorrhizal 
dependency of TC ot G. fasciculatus in the 26 citrus soils 
was accurately predicted with equations 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 veslcul'r-arbuscular mycorrhlza. XUI. 
Spread of an introduced VA endophyte in the field and 
residual growth effects of inoculation In the second year.
New Phitologist (1982) 90 (3) 521-528 [En, I1 ref.)
Rothamsted Exp. Sta., Harpenden, Hets AL5 2JQ, UK. 

Field plots at Rothamsted were inoculated with Glomus 
calLdonius and G. mosseac 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. After 
21 months G. caledonius spores had multiplied 5-fold within 
the plot. Inoculation had residual effects on the growth of
lucerne sown I yr after inoculation. 

0608 ORUKO, B.A. ; !J1S, D.N. Effects of 
vesicular-arbuscular mycorrhizal fungi and phospho-

rus on cowpea nutrition under sand culture condi-


19 5 
tions. Agronomy Abst. 1982. p. Abstr. 

The response of cowpea (Vigna unguiculata (L) 

Walp) to inoculation with7i- species of vesicular-

arbuscular mycorrhizae (Glkmus mosseae and Glomus 
fasciculatus) was investigated at-four levels-oT 
P (0.5, 1.2 and 4 .uN) 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 
backets was automatically passed several times 

daily. Roots of inoculated plants became mycor-

rhizal within two weeks. Both species of VA 

mycorrhizal fungi increased P content of plants 

significantly, but their effect on shoot dry 

mattcr yield was differentially affectd by P-level: 

maximal yield was obtained at 1 Akl-P with Glomus 
fascir1.atu.. P fertilization increased bo--F 
P- content and dry matter yield significantly. 
0609 PARFmrr, R. L.; HART, P. B. S.; MEYPICK, K. F.;
RUSSELL, M. Response of ryegrass and white clover tophosphorus on an allophanic soil, Egmont black loam. New 
Zealand Journal ofAgricultural 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 tifolii before 
transplanting and the soil was left untreated or inoculated 
with Glomus tenuis at this time. Both plants desorbed P fromsoil surfaces but clover had a higher P requirem,:nt for max. 
growth. Soil sol. P levels of 10 and 2pM 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 PLENCIIErr, C.; FURLAN, V.; FORTIN, J. A. 
Effects of different endomycorrhizal fungi on five host plants 
grown on calcined niontmorillonite clay. Journal of the 
American Society for Horticultural Science (1982) 107 (4)
535-538 [En, 16 ref.] Service de recherche en sols, Ministire 
de I'Agriculture, des Picheries et de l'Alimenlation du 
Qufbec, 2700 rue Einstein, Ste-Foy, Qubec, Canada, Gil' 
3W. 

Series of greenhous.± experiments were made to 
determine the effects of different cndomycorrhizal fungi on 
the growth of oat (Avena sativa cv..Alma). strawberry
(FraariaX ananazsa, cv. Redcoat). leek (Allium p',rrn cv. 
American Flag), apple (Ahalus domrstica cv. Ih'atitifit 
Arcade), and a. jaragus (Asparagus oln7cinalis cv. MaryWashington) plants which were grown in a calchile 
montmorillonite clay (Turface) medium and fertilized with a
Long Ashton nutrient solution at 100 ml/week pot (20 cm 
diameter). Plants were ;9oculated with I g of fresh ash 
(Fraxinus americana)rows harboring the different fungi. Out 
)f5 endomycorrhizai inocula used, 4 were well-identified: 
Gigasporacalospora, Glomus epigacus, Glomus macrocarp.s 
var. macrocarpus, and Glomus monosporus. The results
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. 'lie 
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 specificity of the endophyte for the host 
plant was observed. The unknown endomycorrhizal species
had effects on plant growth comparable to those of Glomus 
epigacus with apple and strawberry plants. 
0611 POWELL, C.LL.; CJ, G.E.: V.RBMJE,
 
0611 Grw L C.LL.; Cf G.E. varI3c 
N.J. Growth response of four onion cultivars tc 
several isolates of VA mycorrhizal fungi. New 
Zealand Journal of Agricultural Research 25:i46' 
470. 1982.
 
Four onion cultivars were grown in sterilised
 

Patumahoe soil and inoculated with 5 different VA 
mycorr"nizal fungi. Three cultivars were then 
grown in unsterilised Patumahoe and Horotiu soil! 
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. Glcmus EM.and F 20 were 
the most efficient inIoc_It over all onion 
cultivars in Patumahoe and Horotiu soils respecti
vely. 

0612 POxEiLL, C.L. Phosphate response curves 
of mycofecza and nomyconhizal plants: 3 cul
tivar effects in.Lotus pe-unculats and 'l-ifoli n 
repens. N.Z.J. Agric. Res. 25(2)217-222.. 1982. 
Yeo loyud Icv. Grasslands Haku and Grassland 4703] 
and 2 white clover cultivars (Grassland lluia n, l; 
selection C3938) 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 betweenclover and lotus cultivars in their growth 

responses to iozal In Waingaroycor inoculation. 
steepland aoil (P retention 56%). inoculation 
stimulated the .gowth 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 tngP/pot . 
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0613 RANGELEY. A.; DArr, M. J. NEWIOULD, P. The 
Inoculation of white clover with mycorrhizal fungi In
unstcrile hill soils. New Phytologist (1982) 92 (1) 89-102 [En,
41 ref.] 1lill Farming Res. Org., Penicuik, Midlothian 
E1126 OPY, UK. 

White clover cv. Abcrystwyth S184 and Grasslands
lluia, grown under laboratory and field conditions, were 
inoculated with Glornus mosseae or G. ctunicattis in 2 hill 
soils. In deep peat soil in the laboratory, mycorrhizal
infection was increased by 2-70% 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 -.oil, infection 
with indigenous endophytes was 30-50% and was only
increased by inoculation at 40 kg P/ha. However the 
introduced endophytes replaced 25-50% of the indigenous 
spp. without affecting shoot or root weight. In the field trials,
G. mosse.c inoculation increased infection from 18 to 42% in 
the deep peat soil but did not affect shoot growth or P 
content. lit brosn earth soil, infection was net increased but
with 40 kg P/ha G. etuoicartgis inoculation doubled the shoot 
dry wt./ha of uninoculated plants and gave 75% greater
yields than that producerd with G. mosscac. 

0614 RONCADORI, R.W. and POKORNY. F.A. Growth of 
Jjerus chinensis var. sargentii as influenced 

by vesicu1 ar-arbuscular myico-riislae and soil 
fertility. Hort Science 17(6):917-918. 1982. 
Total fresh weight and crown spread of Juniperus

chinensis var. sargentii Henry plants, grown ,.T

mict'opots containi nga_ ow fertility medium of 

4 soil: 1 sand: 1 mil led pine bark and amended .
 
with 1ON-4.4P-8.3K 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. 

0615 ,SCH CK, N.C. ; STh, G.S. "ZA OL 

1mZABOLIM,
L. Effect of spor ver-sus soil inoculun of the 
rrr/cornfhizal fungus Glorus mosseae on growth of 
•:',,y7can. Fhytopathoog- 7'77T . 1982. Abst. 
I I t'T "I St)lHE VERStS still. INOCUIt.UMtip THEsYCOieRIIIZALFUCUS 
iiors 4u5,Si AE snyiE,sa;. Sheick, 41.5. Smith,frnit1101.711 iIF !:. C. 
,sod L. Za.molim. Plant t'.,thniogy ept., Univ. of Fhmrida.c.aiw.e. 
vile 3261t and Univ. of Vtqosa, Visi,,sa. ,'i., Brazil. 
Our purpose was to compare the rate of root colonization and
plant growth to initial differences in inoculum f G., nmosseae. 
Inoculum consisted of spores alone or spores plus asociated 
soil and roots from a hathiagmrass pot culture (soil ioculun).
Spore concentrations ranged from 20 to 2000 per 15-ca pot of 
steamed soil (2kg). Inoculiim was placed 5-10 cm below the sur-
face or was distributed Uniformly throughout the soil just prior
to planting. The experiment had 5 replicates of each tre,,tmet 
add was repeated 3 times. In sone experiments, -11init-o,,clm
resulted in less growth stimulitI,,, thin ,;pnre I mnilnum bcause 
gusarun snIant was it rehiced with the sioll ini.,i. In tIl 
cxpersi its, regardless of inva-ulumsource. oshe,Itmsodulat Io 
was consistently increased, hy C. miosseae and weleif ,f nVe,,rr-
hltzal soybean was greater thao, nominveorrhi 0,1 n, aIth,,sItt-i 
wis but were less than nonmycrrhizal -iybrans at 1-4 wk.. Bnth 
the rate of and final root colonization by 1:. sonea,. Incrased 
as Inoculum levels Increased. 


0616 SCIIENCK, N. C.; SMITH, G. S. Responses Of six
species of ves'cular-arbuscular mycorrhizal fungi and their 
effects on soybean at four soil temperatures. New Phytologist
(1982) 92 (2) 193-201 [En, 11 ref., I fig., 6 tab.] Univ. 
Florida, Gainesville, USA. 

The mean values for all fungus and plant variates in 3 
tests were generally greatest at 30 and least at 18'C. Glomus 
claroidenm, G. clarum, Gigaspora pelucida and G, 8regatdn 
produced the greatest number of spores/g colonized root at 
24', while Glomus mosseac and Acaulospora laevis did so at 
30'. G. gregariae had its max. root colonization at 36', G. 
nosseae at 24" and the remaining spp. at 30'. G. claroidcum 
and A. laevis were the only spp. with max. colonization and 
%porulation at the same temp. (30'). Spore diam. was 
generally less at 30 than at 24' but this varied with sp. and 
test. Flower numbers, pod set and seed yield variedconsiderably 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 responie to various combinations of temp.
and fungus sp., with bolh stimulatory and repressive effects 
on growth. 

0617 SMITH, S. E. Inflow of phosphate into 
mycorrhizal ant. non-mycorrhlzal plants of Trifollum 
subterraneum 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 early growth of subterranean clover plants
fertilized with soluble phosphate, inflow of phosphate into 
mycorrhizal roots from soil exceeded that in non
mycorrhizal roots over a range of phosphate levels. Iligh
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. lowever, rapid growth (if
roots at high NallPOa levels resulted in reductions in 
percentage root length infected by mycorrhizae. Results are 
discussed in relation to rate of uptake Iy whole plats and It 
differences in distribution of phosphate between rtits aind 
shoots in mycorrhizal and non-mycorrhizal plants. 

0618; STEINBERG, M.D.; BWSS, [I.E. Seleticon 
of VA nmycor-i-izal fungi for use on alfalfa gro'4n 
in Arizona. Phytopathology 72: 950. 1982. Abst. 
Alralfa varieties were inoculated with five species of VA 
mycorrhizal fungi and screened .for optimum biomass enhancement 
in the greenhouse. Based on results from the study conducted 
inthe greenhouse three species of Ciomus (C. deserticola, C.mossese, and an undescribed CIous) were selected for use 'aith
 one variety of alfalfa (lIayden Px-').to obtain blomass Increa
ses In Arizona field conditions. Alfalfa plants were either 
preinoculated with the mycorrhiral fungi, grown in the greift
house and transplanted to the field, or were direct seeded
 
Into rows in which a layer of mycorrhizai inoculun had been
incorporated. Phosphorus was added to the soil (100 lbs treble
super-phosphate/acre) whereas phosphorus was notadded to 
contrAis. A 65% increase biomass of plants preinoculated with 
'he undescribed Closus in the absence of phosphorus occurred 
ov.r controls. A 90% increase occurred in plants preinoc i 
0619' STRONG, M. F.; DAVIES, F. T., JR. Influence nf 
selected vesicular-arbuseular mycorrhizai fungi on seedling

growth and phosphorus uptake of Sophnra sccundiflr,,.-.
 
ltortScience (1982) 17 (4) 620-622 [En, 17 tef.] "lesa%A & '.1
 
University, College Station, TX 77843, USA.
 

S. secundil7ora seedlings were gro%%n in 10.2 cm diamneter 
pots containing sterilized media individually inoculated with I
 
of 4 vesicular-arbuscular (VA) mycorrhizal fungi and

fertilized with Osmocote (18N-6P-12K) at rates of 0, 1.2, or
 

4.2 kg/m. After 263 days, seedlings with Glomus mosseae
 
and with Gigaspora margarita showed increased fresh and
 
dry weights of shoots and roots and root quality at the

kg/m 3 

fertilizer level. 
1.2
 

Increased growth responses of seedlings
inoculated with either G. mosseac or G. margaritaat3 0 1.2 kg/

m smocote were comparable to nrIn-inoculated controls at

4.2 kg/m 

5 
, Glomu eunic.tus atd G. ascicutil.nii did not 

enhance seedling grosth at any fcrlliicr rate tctfrml, norit,,e
 
they colonized on .ecalling r(tois. Micri .iopic cxantinaliii 
 .4 
roots confirmed VA ntVsrrltital toliri,timi at all 3
fertilizer levels wilh 0I nrumsc.te and al Ithe 2 lowest levels
with s; rarganta Inctrartd 1' uptake €occurred only with G. 
nacsse'a-inoculated wedlins at 0 arid 1.2 kg/m' fertilization 

rates. 
0620 WALLACE, L L.".S.. MCNAUGITON andSt.B.COUGHENOUR.(Dep. of Botanyand Microbiol., Univ. of Okla., Norman, Okla. 73019. USA.)
OECOLOGIA (BERL) 541): 68-71.,1982. The effects of clipping and 
fertlizatlion su nilrogen nutritn andattaslt onbym)conhizal and nonmscorrhhsl 
Panicurmroloratum. a 4-carbon pathsay grs.-M)cotrhial and nonmytorhilal 
plant of P. coloratur L. were grown ina factorial treatment design under 2 N 
tevels and2 clipping heightswithan unclipped control. The N concentration in 
differenit plant components wasdetermined following 9 wk of growth under 
experimental conditions. Mycorrhizal infection increased green leaf and sheathN concentration b%a relatisely small, but significant percentage and had no
effeci on N allocation to the various plant components. Clipping tuereascd teat 
N concentration hut inhibited growth to thr tent that, when comparrd with 
the uncippcd controls. less N remained in residual plant biomass with up in 
half of ihe total N sliticated to ol'ake (Ithe material removed bI clirpinmg 
Plants rreeiiing the higher N ferilization had higher tisu concentration if N 
and more N allotled to abo;.cground living lis&ues. Ntycorrhizal inteclion 
interacted with clipping hright and alsowsithN availability significantll.
Infection was unable to ameliorate the negative effects of the most setrec
clipping regime and of the low N availability on leaf and sheath N content.This is possibly dueto m)corrhilal deandsifr cjrboh~draites ompeting with
the carbohydraterequirement of root%for N uptake. 

5
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0621 WijirTING ImM, I.; READ, D. J. Vesicular-
arbuscular mycorrhiza in natural vegetation systems IlL 
NutLent transfer between plants with mycorrhlzal
interconnections. New Phytologist (19F2) 90 (2) 277-284 (En,
14 ref.] Dep. of Bot., Sheffield Univ., Sheffield SIO 2TN, UK. 

Young plants of Fcstuca ovina were grown in pots in 
close association with adults of the same sp. infected or not 
infected with mycorrhizal fungi and transport of "P,supplied
in nutrient sol., from the old to the )oung plants was studied 
P movement was greater in roots of mycorrhizal plants and 
the accompanying young plants had greater yields after 18-30 
wk than those with nonmycorrhizal plants. 

0622 YOST, R. S.; Fox, R. L. Influence of mycorrhizae 
on the mineral contents of cowpea and soybean grown In an 
oxisol. AgronLmy Journal (1982) 74 (3) 475-481 (En, 28 ref.]
Dep. of Agron. and Soil Sci., Hawaii Univ., Honolulu, HI 
96822, USA. 

In field trials in Oahu, Hawaii, coypea and soyabean 
were sown on soils nmaintained for the previous 8 yr at 0.003-
1.6 p.p.m. P/I and either untreated or fumigated with methyl

bromide to destroy mycorrhizae I month berore sowing.

Soyabean CGR and availability and uptake or P affected the 


.content of the main plant nutrients excluding Si. Si content of 
mycorrhizal soyabcan plants was gicatet than non-
mycorrhizal plants at all levels of soil 1Phut 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 ABnOTr, L. K.; ROBSON, A. D. Infectivity and 
effectiveness of five endomycorrhizil fungi: competition with 
indigenous fungi in field soils. Australian Journal of 
Agricultural Research (1981) 32 (4 621-630 (En, 28 ref.]
Dep. of Soil Sci. and Pl. Nutr., Western Australia Univ.,
Nedlands, W.A., Australia 6009. 

5 spp. or endomycorrhizal fungi differed in their ability
to stimulate P uptake and growth of subterranean clover 
when inoculated into 2 untreated field 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 
to affect the extent to which mycorrhizas were formed by any
of the inoculant fungi. 
0624 Anorr, L. K.; ROisoN, A. D. Infeetivity and 
effectiveness of vesicular arbuscular mycorrhizal fungi: effect 
of inculum type. Australian Journal of Agiculturalgrown 

Microbiology Department, Eslaci6n Experimental Jel Zaidin 
C.S.I.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 m;,:YTj.
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.; MOORE. T. S.. JR.;
CHRISTENSEN, M. Comparative water relations and, 
photosynthesis of mycorrhizal and non-mycorrhizal Bouteloua
gracllls H.B.K. Lag ex Steud. New Phytologist (1981) 88 (4)
683-693 (En, 45 ref.] Dep. of Dot., Wyoming Univ., Laramie, 
WY 82071, USA. 

Inoculation of B. gracilis with Glornus 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 50-70%, increased 
transpiration by > 100%, reduced stomatal resistance and 
mesophyll resistance to CO2 uptake by 33 and 67%, resp..
and increased the photosynthetic rate by 68%. 

0627 ALIEN, M. F.; SrXTON, J.C.; MOORE, T. S. JR.; 
CHRISTENSE ' M. Influence of phosphate source on 
veslcular-arbuseular mycorrhizae of Boutelous gracills New 
Phyrologist (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 Glornus 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)
calcium phytate. Inositol and inositol plus Ca were added to 
the sodium phosphate medium as additional treatments. 
Mycorrhizal infection was highest in roots of (c) at 75% 
compared with (a) 19% and (b) 22%. No penetration by
fungi occurred in plants from (a) + inositol or inositol and 
Ca media. Dry wt. of non-mycorrhizal plants were highest
when grown in (b) + inositol 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 wt. 
from (c). P cone. in the ulants were highest when grown in • 
(b) followed by (a) antu (c). Mycorrhizal infection always 
significantly increased leaf P cone. but increased root P conc. 
only in (c). Phosphates were found predominntnly ns 
organically-bound compounds in leaves of mycorrhizal platts
whereas in leaves of non-mycorrhizal plants, momt of the I' 
was inorganic. Chlorophyll cone. increased significantly with 
mycorrhizal infection with no change in a:b ratios. 

in () had substantially higher
alkaline phosphatase activity than did non-mycorrhizal plants;Research (1981) 32 (4) 631-619 [En. 19 ref.] Dep. of Soil Sci 

and d uacid phosphatase activity was not affected byPI. Nutr., Western Australia Univ., Nedlands, W.A.; condition. mycorrhizal 
Australia 6009. 

Plants, inoculated with vesicular arbuscular mycorrhizal
fungi (Glomus fasciculatus, 0. 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 to examine 
the effect of mycorrhiza development on the infectivity of 
each fungus. The effectiveness of each fungus was assessed by
measuring its ability to increase the groth of subterranean 
clover on a P-deficient soil. For all tungi the percentage of 
root length infected increased rapidly up to 10 wk after 
sowing and thereafter it either 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 b. one isolate of A. 
laevis. The infectivity of inoculum rots fron pots containing 
mature spores of this isolate declined rapidly, although it was 
not decreased by the onset of sporulanion by A. laesis. For all 
fungi, irrespective of the inoculum used. the fresh wt. of tops 
of subterranean clover grown on P-defiient soil was very
closely correlated with the percentage of its root length 
infected at an early stage of plant growth. The effectiveness of 
the app. of fungi examined at increasing P uptake into plants 
was related to the infectivity of the inoculum used. 

0625 AZCON-AaUILAR, C.; BAREA, J. M. Field 
Inoculation of Medicago with a V-A mycorrhiza and 
Rhizoblum in phosphate-fixing agricultural soil. Soil Biology 
and Biochemistry (1981) 13 (I) 19-22 [En, 37 ref.] 

0628' BETHLENFALVAY, G.J.; PACOVSKY, R.S.; 
FVLlER, 0. Effect of an endomycorrhizal fungus on
 
soybean growth. tlortSciencp 16(3):404. 1981.
 
ycorrhizal soybena plants (Gtyc.Lne max cv. Kent
 

and Glomw6 6aseica.tu6) were grown in an inert 
rooting medium under different phosphorus regimes.

Plants were harvestod 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 presenre 
of the endophyte. With a slightly soluble calcium
 
phosphate salt (hydroxyapatite) as the only phos
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 
deter.Ane the extent of endophyte development and 
a concomitant host plant response. 

0629' BETIILENFALVAY, G. J.;YODER, J. F. The 
Glyclne-Glomus-Rhizoblum symbiosis. 1, Phosphorus effect 
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on nitrogen fixation and mycorrhlzal infection. Physiologia 

Plantarun (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 japonicum strain 

61A118 and grown in the presence or absence of the 

endomycorrhizal fungus Glomus fasciculatus. Plants grown at 

the highest P regime had 6 times higher shoot dry wt. thLn 

those grown in the lowest P regime. Nodulation did not 

occur at 4 jA.M
P. Nodule dry wt. increased 200-fold from the 

20 to the 500 .MiP treatment. Percentage P in shoots and 

nodules differed significantly among all treatment levels. 

Acetylene reduction by nitrogenase increased logarithmically 

with increasing amounts of P. Hydrogen evolution was not 

detectable at the 20 aNt P level. The relative efficiency of N, 

fixation increased with increasing P stress. Infection by G. 

fasciculatus at the 500 jim P level was negligible and did not 

affect the parameters measured. At all other treatment levels 

the r, -rrhizal plants had significantly higher rates of N, 

fixation, plant and nodule mass and P content, 


0630 BLOSS, H. E.; PFEIFFER, C. M. Growth and 
.nutrition of mycorrhlzal guayule *ots. Annals of Applied 

Biology (1981) 99 (3) 267-274 [En, 19 rcf., I pl.] Arizona 

University, Tucson, AZ 85721, USA. 


Establishment of mycorrhiza in Parthenium argentatum 

plants was achieved by inoculation of 8-day-old seedlings with 


yphae and chlamydospores of an undescribed Glomus 
species. There was a five-fold increase in total dry weight of 
30-day-old mynorrhizal seedlings compared with 
nonmycorrhizal seedlings grown in sterile loamy sand without 
additional fertilizer. Thirty-day-old, inoculated and 
uninoculated seedlings were transplanted in sterile or unsterile 
soil and grown for ah 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 unsterile soil. After go days, 

uninoculated plants grown in unsterile soil had formed 

mycorriizae with resident vesicular-arbuscular (VA) 

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. 


063V BOWEN, G. D. The effeL:tz of mycorrhizas on 
nitroge uptake by plants. 237-247 [En, 55 ref.] 

. in: CLARK, F. E.; RoSSWALL, T. (EDITORS) 

Terrestrial nitrogen cycles. Processes, ecosystem strategies 

and management Impacts (Proceedings of an International 

Workshop at Gysinge Viirdshus, Osterfdrnebo, Sweden, 16-22 

September, 1979). Ecological Bulletins (1981) No. 33, 714pp. 

(En] 


0632, BROWN, R. W.; SCIIUL'z, R. C., KORMANIK, P. P. 
Response of vesicular-arbuscular endomycorrhizal sweetgum 


seedlings to three nitrogen fertilizers. Forest Science (1981)

27 (2) 413-420 [En, 29 ref.] Univ. Georgia, Athens, Ga.,

USA. 


Mycorrhizal development in Liquidambar styraciflua

seedlings insoil inoculated with Glonus etunicatus was max. 

in treatments that produced max. 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 CItENG, Y.-H. [The beneficial effects of 
endomycorrhizae on plant growth.] In Scientific Meeting
Report 1980, Tainan District Agricultural Improvement 
Station. Tainan, Taisuan. (1981) 111-115 [Ch, en, II ref.]
Tainan District Agric. Improvemc itSta., Tainan, Taiwan. 

In glasshouse experiments inoculation of cotton with 
vesicular arbuscular mycorrhizal fungus increased vegetative
Frowth and square production with a greater effect at low 
ertility. Endomycorrhizal fungi were found in soil from the 

rhizosphere of soyabcan at 20 sites in 1979 with Glomus 
clarus as the most common sp. Inoculating soyabean cv. 
Tainan No.4 and Shih-shih with G. clams increased top
growth and pod production in glasshouse experiments. 
06341 BOWEN, G. D.; SMITII, 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, ecosystem strategies 
and manngement 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 mycoirhizal involvement in N uptake and 
assimilation by green plants is reviewed. 
0635 CLARKE, C.; MOSSo, B. Plant growth responses to

Ca Morh, P to Fiel to 
vesleular-abuscular myeorrhiza, XI, Field inoculation
 
responses of barley at two soil P levels. New Phytologist 
(1981) 87 (4) 695-703 [En, 21 ref.] Rothamsted Exp. Sta., 
Harpenden, Herts AL5 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. Gloiomus 
mosseae, G. fasciculatus, and G. caledonius were tsed 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/miirrespective of endophyts. Added P increased this more 
than inoculation and wt. of ears rose to 200-300 g/mi . With 
G. cajedonius 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. 
06361 COOPE, K. M.; TINKEi, P. II. Transloatlon 
an taf of n t in s a a yorhias 
and transfer of nutrients invesicular-arbusclar myeorrhzas. 
IV. Effect of variables movement of
environmental on 

phosphorus. New Phyrologist (1981) 88 (2) 327-339 [En, 32 
ref.] Dep. of P1.Sci., Leeds Univ., Leeds LS2 9JT, UK. 

The effects of environmental variables on the movement 
of P2Os 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. Temp. 
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 hyphac, calculated for 20-25" and a 
moderate host transpiration rate, was 2 X 10' mol/cml s.A 
cytoplasmic streaming inhibitor (cytochalasin B) prevented 
detectable movement of P across the barrier by the fungus 
and consequently had inhibited either the uptake or 
translocation of P by the fungus. Osmotic potentials of 1-2 
bar in the medium from which 11P was being absorbed did 
not appreciably alter the rate of transport of P. It was 
concluded that transloca!ion of P in the hyphae occurs 
normally by protoplasmic streaming but there may also be a 
'bulk flow' of hyphal contents under a water potential 
gradient. 

0637; ' CovEy, R. P.; Kocti, B. L.;LARSEN, H. J. 
Influence of vesicular arbuscular mycorrhlzae 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. CenL, Wenatchee, Washington 98801, USA. 

Increased growth and uptake of phosphorus were 
observed in apple and maize grown in a fumigated low 
phosphorus soil in response to inoculation with Gloiomus 
mosseve, alone or in combination with 0. microcarpus. In 
contrast, roots of these crops did not become infected after 
inoculation with 0. microcarpus alone, and no growth 
responses were observed. Maize was protected from arsenic 
toxicity (up to 200 ppm As) by G. mosseac. 

.06381 CSINos, A. Gigaspora margarita Inoculation of 
Nicotiana tabacum: responses to fertilization. Canadian 
Journal of Botany (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 only at the 
lowest NPK rate. In 1978, frenching occurred only at the low 
fertilizer rate and was significantly less in the mycorrhiralinoculated treatment than in the control. 

0639 EZETP., F. N.; SANrros, 0. M. [Importance of 
endomycorrhlizas In the mineral nutrition of cocoa.]
Iniportincia da endomicorriza na nutriqio mineral do 



cacauciro. Revista Bfrsileira de Ciencia do Solo (1981) 5 (1)
22-27 [Pt, en, 17 ref.] Centro Nacional de Pesquisa de 
Mandioca e Fruticultura, Cruz das Almas, Bahia, Brazil. 
Front Abstracts on Tropical Agri-2:ure 7, 37465. 

Mycorrhizas for cocoa we.; studied in pot experiments 
under non-sterile and partially sterile soil conditions, Plants 
grown in sterile soil were stunted, showin$ symptoms or zinc 
deficiency. Plants inoculated with Gigaspora 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.; ASIMI, 
S.; GIANINAZZI, S. Source of additional phosphorus
absorbed from soil by vesicular-arbuscular mycorrhldzA
soybeans. Physiologic Vgtale (1981) 19 (I) 33-43 [En, fr, 36 
ref.] Station d'Amelioration des Plantes, INRA, 21334 Dijon,
France. 

Soyabean cv. Amsoy 71 seedlings grown in growth
chambers were inoculated with the vesicular-arbuscular (VA)
mycorrhiza Glomus mosscae or another Glomus sp. (E3) in

.addition to Rhizobiumjaponicum and harvested after 14 wk. 

VA and 13 significantly increased pod and DM yield from 

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 P0 4-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 role is to exploit efficiently the pool of soil P. 

The advantages of introducing VA into P-deficient soils to 

improve uttlization 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 Indscape plants. Journal of Arboriculture (1981) 7 
(11) 281-290 [En, 15 ref.] Agric. Exp. Sta., Purdue Univ.,
West Lafayette, IN 47907, USA. 

Cuttings of Cotoneaster divaricata were treated with N 

(0,250 and 500 mg/litre as NH,NO3, applied weekly) and P 

(0,5 and 5 mg/litre a H3PO4 , applied once); KCI 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 increased shoot but not root growth; root 

length/g plant tissue was reduced at 500 mg/litre (p p .) N. 

P increas-d shoot growth only at the hIghest N concn. 

Seedlings of Liriodendron tulipifera in the greenhouse were 

treated with a slow release NPK fertilizer and half inoculated 

with Glomus fasciculatus. Mycorrhizal inoculation did not 

ir.crease root or shoot growth without fertilizers, but the 

response to fertilization was significantly higher in 

mycorrhizal plants. Current landscape fertilization practices 

are reviewed.
 
0642 IIARDIE, K.; LEY-TON L. The Influence of
veslcular-arbuscular mycorrhlza on growth and water 

relations of red clover. New Phytologist (1981) 89 (4) 599-

608 [En, 24 ref.] Dep. of Forestry, Oxford Univ., Oxford 

OXI 3RB. UK. 


In pot trials wit.i red clover cv. Redhead, inoculation 

with Glomus mosseac 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 

nonmycorrhizal 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 morequicklycmae.nuseiieca 

0643 HART, A.L.; JESSOP, D.J.; CALPIN, J. 
The response to phosphorus of white clover and 

lotus inoculated with rhizobia or given l(N03. 

tl.Z. Joursal of Agricultural Research 24 (1981) 

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 inoculafe(d with rhizobia (N2) or given
KN03 ( N03). N2 plants of lotus and white clover 
had different responses to P. The response of 
N03 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 early 
stages of growth, were rore efficient. At
 
1500 ppn P. the yield of N03 plants was greater

than that of N2 plants in both species. It is
 
suggested 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 N03 plants. 

0644 ISLAM, R.; AYAUABA, A. Effect of sciqd
inoculation and pre-infecting cowpca (Vip,.i 
un uiculata) with Glcaru- mossease on ixx4t-h 
and seed yield of thp anfs Uer field con
ditions. Plant and Soil 61(3):341-350. 1981.
 

Vigna ungulculat. 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 seed. Planting method
 
had no effect on seed yield. Results indicated that
 

'initial advantage of transplanted plants was not 
important in determining yield. 
06451 IsLAM, R.; AYANAUA, A. Growth and yield 
resn of cowpea and maize to inoculation with Glomnus 
mosseac in sterilized soil under field conditiors. 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 
formaldehyde at 20 I/m followed by covering with black 
polythene for 2 days significantly but temporarily decrersed 
root infection by indigenous endophytes and increased the 
grain/seed yields of maize and cowpeas. Inoculation wilh 
Glomus mosseae increased root infection, shoot yields, plant
P content and grain/seed yields. 

0646 JAKOBSEN, I.; JENSEN, A. Influence of vesicular.srbuscular mycorrhiza and straw mulch on growth of barley.
Plant and Soil (1981) 62 (I) 157-161 [En, 21 ref., 3 tab.]
Univ. Aarhus, Denmark. 

Plants were grown in cylinders buried in field soil. 
Mycorrhizal (VAM) infection was reduced in the upper soil
 
layer by the mulch. By the 2tid harvest VAM had tncreased
 
growth by 56% in the non-mulched plots through increased
 
P uptake, but not in mulched plots. Mulch increased growth

by 85% in the non-mycorrhizal plots and 28% in the
 
mycorrhizal ones.
 

0647 KHAN, A. G. Growth responses of 
endomycorrhlzal onions In unsterilized coal waste. New 
Phytologist (1981) 87 (2) 363-370 [En, 32 ref., I fig., 3 tab.]
Goulburn Coll. Advanced Educ., NSW, Australia. 

The effect of 4 VA endophytes on onion growth was 
compared in unsterilized, coal washery waste from collieriesahr at rmclirein Illawarra, NSW, Australia. Mycorrhizal onions weresignificantly larger with respect to all growth measurements 
than nonmycorrhizal controls. Different endophytes had 
quantitatively different effects on grnwth. Growth was always 
poorest with Sclerocystis rubiformis and consistently good
with Endogone str. E,, due to the former producing a more 
localited infection and the latter more extra-matrical hyphaethan any other endophyte used. Among widespread spp.Glomus mosseae was the most efficient stimulator of. plant 



growth. The possible role of VA mycorrhizae in plant 
colonization of coal spoil areas is discussed. 
0648 KCIRMANIK, P. P.; BRYAN, W. C.; SCtIJULTZ, R. C. 

Effect of three veslcular-arbuscular mycorrhirzl fungi on 
sweetgum seedlings from nine mother trees. Forest Science 
(1981) 27 (2) 327-335 [En, 17 ref., 4 tab.] Inst. Mycorrhizal 
Ies., SE Forest Exp. Sta., Athens, Ga., USA. 

Mycorrhizal Liquidambar styraciflua seedlings in plots
infested with Glornus fa.su'rlatus were only slightly larger
than those with mixed Glomos spp. or a VA mixture 
(Glomus and Gigaspora); seedlings from all mycorrhizpl
treatments were larger thainon-mycorrhizal ones. From a
given mother tree no significant difference in progeny ranking 
was observed among treatments. Differences in percentage of 
roots infected and intensity of infection within root segements 
among the 3 treatments were not correlated with seedlinggrowth. 

0649 KRISHNA, K. R.; SURESII, H. M.; SYANMSUNDER, J.;
BAGYARAJ, D. J. Changes in the leaves of finger millet 
due to VA mycorrhizal infection. New Phytologist (1981) 87
(4) 717-722 [En, 9 ref.] Dep. of Agric. Microbiol., Univ. of 
Agric. Sci., Bangalore 560 065, Karnataka, India. 

Anatomical histochemical differences in the leaves ofnen-niyeorrhizal andand mycorrhizal Eleusine coracana werenon-ycorhialmcorhizl Ecusie cracna erend 
studied. Striking increases in the thickness of leaves, size of 
midrib vein, major vein, minor vein, last vein, motor cells,
mesophyll cells and number of plastids were noticed in the 
leaves of mycorrhizal plants. The leaves of mycorrhizal plants
contained higher amounts of insoluble polysacchaides and 
insoluble proteins. These features are discussed from the view 
point of the effect of endomycorrhizasplanti growth. on the stimulation of 

0650 KRISIINA, K. R.; BAGYARAi, D. J. Note on the 
effect of VA mycorrhiza and soluble phosphate fertilizer on 
sorghum. Indian Journal of Agricultural Sciences (1981) 51 
(9) 688-690 [En, 14 ref., 3 tab.] Univ. Agric. Sci., Gandhi 
Krishi Vignana Kendra, Bangalore, India. 

In pots with sorghum seedlings autoclaved red sandy
loam soil deficient in P was inoculated with extramatrical
chlamydospores and Panicun maximum root pieces infected
by Glomus fasciculatus. Mycorrhizal plants were taller at 
lower levels of added soluble P (no P or 50% of the 
recommended dose), growth of mycorrhizal and non-
mycorrhizal plants being similar at higher levels. Mycorrhizal
plants accumulated more P in roots and shoots than non-mycorrhizal plants. This difference decreased with an increase 
in added P. In roots and shoots the 1Pcontent of mycorrhizal
plants treated with 50% of the recommended P level was 
almost equal to that of non-mycorrhizal plants receiving the
full amount of P. 

065' MANJUNATIt, A.; BAGYARAJ, D. J. Components
of VA mycorrhizal inoculum and their effects on growth of 
onion. New Phytologist (1981) 87 (2) 355-361 [En, 7 ref.)
University of Agricultural Sciences, G.K.V.K. Campus, 
Bangalore-560065, India. 

Application of mycorrhizal inoculum containing
extramatrical chlamydospores and infected root segments
containing mycelium, vestcles and arbuscules increased onion 
cv. Cliikkaballapur red shoot dry weight from 274 mg/plant
in uninoculated sterilized soil to 593 mg/plant, and root dry
weight from 99.7 to 195.5 mg/plant. P contents were 
increased from 120.6 to 253.9 pjg/shoot and from 51.4 to 75.8 
pig/root, respectively. The increases in root and shoot weights
and P contents were attributed mainly to chlamydospore
application. 

*0652 MIStiRA, R. R.; SIIARMA, G. D.; KHIARSYNTIEW, 1.
B. Response of maize to different inoculum densities of 
vesicular arbuscular mycorrhizal endophytes. Experientia
(1981) 37 (6) 568-569 [En, 13 ref., 2 tab.] North Eastern Hill 
Univ., Shillong, Assam. India. 

The effect of inoculum density on growth and 
development was investigated in sterilized soil in the
glasshouse. Mycorrhizal plants were robust and produced 3
times more dry wt. than non-mycorrhizal plants. Forty or 
more endophytes/plant produced the highest mycorrhizal
association and max. growth of plants. Uninoculated plants
were chlorotic. 

*0653 MOSSE, B.; TINKERrP.B. 1981. Effects omycorrhizas on nutrition of higher plants. CRCHandbook of Nutrition and Food, Critical Reviews 

Rubber Co., Rockville, M1D.(In press).
 
0654' MROKrEV, G.S.; YAKOBI, L..;
 
MSHUNOVA, G.N. ; FT!MOROVA, L.N. Increase in 
ocat-grain yield and phosphorus content under 
the action of endanycorrhiza. fungi . Soy. Agric
Se. (6).1-4. 1981. 

It has been do nstrated that it as Possible n 
principle for the phosphorud uptake of an oat 
plant to be intensified by infection of its 
roots system (sith endomycorihizal fungi when it 
is cultivated in a soil witl a low nobile-phos
phate content. Mycorrhizization has been found 
to significantly increase tAe coefficient of 
phosphorus assimilation by 6 at plants from 
low-solubility tricalcium phosphate. 
0655 PLENCIIETrE, C.; FURLAN, V.; FORTIN, 3. A.Growth stimulation of apple trees in unsterilized soil under
field conditions with VA myrorrhiza inoculation. Canadian 
Journal of Botany (1981) 59 (II) 2003-2008 [En, fr, 33 ref., I 
fig., 4 tab.] Minist. Agric. l'Mh. Aliment., Ste-Foy, Que..
Canada. 
C anada.Glasshouse-grown seedlings were inoculated w;ithendomycorrhizal roots originating from a nursery-grown 
Frains iash) out unsterilized field soil.before planting in 
Uninoculated seedlings in soil, either unamended or amended 
with 100 kg/ha l as superphospliate, were controls. Shoot 
length, la surface, vol., ste diam. and dry mass ofP root 
lnculated plants were all greater tan in both fertilized and 
unfertilized controls. No significant difference could ae 
unferted nrols. no sinint diffeeneobserved in fohiar mineral content but the level ofouN, P,N. Ca,Cu and possibly K was higher in the roots of inoculated 
plants. lntracorti,.al vesicles were absent or very uncommon 
it the roots of both fertilized and unfertilized controls,
whereas they were abundant in roots of inoculated plants. It 
was concluded that seedling inoculation before field planting
in unsterilized P-deficient soil could lead to a significant
growth stimulation in spite of the presence of a natural 
endomycorrhizal flora. 

0656 POWELL, C.L. Inoculation of barley vith efficient 
mycorrhizal fungi stimulates seed yield. Plant and Soil (1981) 
59 (3) 487-489 [En. 21 ref., I tab.] Ruakura Soil Plant Res.
Sta., Hamilton, New Zealand. 

Barley was inoculated in the seed bed with a mixture ofGlomus mosseae, G. fasciculatus and Gigaspora margarita or 
with the indigenous mycorrhizal fung: The introduced futgi
stimulated seed yield by 27% and seed P content by 35%. 
0657 POWELL, C. L. Phosphate response curves of
mycorrhizal and non-mycorrhizal plants I. Responses to 
superphosphate. New Zealand Journal of Agricultural
Research (1980) 23 (2) 225-231 [En, 16 ref., 6 fig., 4 tab.]
Ruakura Soil Pl. Res. Sta., Minist. Agric. Fisheries,
Hamilton, New Zealand. 

Clover plants were grown with or without mycorrhiza
(Gigaspora margarita or Glomus tenuis) in 2 soils fertilized 
with superphosphate at 0-280 mg P/610 nil pot, (0-248 kg/
ha). After 175 days' growth in Dunmore soil, mycorrhizal
plants significantly outyielded non-mycorrhizal controls at 
fertilizer levels up to 200 mg P/pot. Mycorrhizal growth 
responses were smaller in Waingaroo soil, but after 91 days
the control and mycorrhizal plants showed 80% of max. 
shoot growth at 125 and 50 nig P/pot, respectively. Recovery
of phosphate fertilizer was low, 5-20% in Dunmore and 6
25% in Waingaroo soil. 
0658 POWELL, C. L.; METCALFE, D. M.; BUWALDA, J.
G.; WALLER, J. E. Phosphate response curves of 
mycorrhlzal and non.mycorrhizal plants II. Responses In
rock phosphates. New Zcala2d Journal of Agricultural
Research (1980) 23 (4) 477-482 [En, 20 ref., 2 fig., 3 tab. See
RPP 60, 3016] Ruakura Soil Pl. Res. Sta., Minist. Agric.
Fish., Hamilton, New Zealand. 

Mycorrhizal and non-mnycorrhizal white clover plants
were grown in a sterilized P-deficient soil and fertilized with 
either pelleted Christmas Island 'C' grade phosphate rock or
with powdered or pelleted Chatham Rise phosphate rock at 8 
rates (0-2.8g/pot). In another experiment, ryegrass (Lolium 
perenne) plants were fertilized with pelleted Chatham Rise

ck phosphate. Mycorrhizal inoculation (Glomusfasciculatus, G. tenuis) greatly increased shoot growth and Puptake compared with that of non-mycorrhizal plants at 
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fertilizer rates of up to 1.4g/pot. The recovery of P fertilizer 
from soil was generally low, with max. values of 11.3 and 
17.2% in soil fertilized with pelleted Christmas Island and 
Chatham Rise rock phosphates, respectively, and a max. of48% with powdered Chatham Rise rock phosphate. 

0659 POWELL, C. LL. Effect of Inoculum rate on 
mycorrhlzal growth responses In pat-grown onion and clover. 

lant and Soil (1981) 62 (2) 231-239 [En, 21 ref.] Ruakura 
Soil and Plant Research Station, Ministry of Agriculture and 
Fisheries, Private Bag, Hamilton, New Zealand. 

White clover and onion were grown from seed in pots of 
sandy loam above pads of mycorrhizal inoculum soil supplied
at rates equivalent to 250-2000 kg/ha, and harvested on four 
occasions. In sterilized soil increasing inoculum rates 
increased the onset and size of the mycorrhizal growth 
response of white clover. In unsterilized soil the indigenous 
mycorrhizal fungi greatly stimulated growth of both clover 
and onion. All mycorrhizal inoculum rates further stimulated 
shoot growth in onion (92% increase over all harvests), while 
only the highest inoculum rate significantly stimulated clover 
growth (52% increase). 

0660 REDENTE, E. F.; REEVES, F. B. Interacton 
between veslcular-arbuscular mycorrhiza and RhLzoblum and 
their effect on sweetyetch growth. Soil Science (1981) 132 (6)
410-415 [En, 24 ref.] Department of Range Science, Colorado 
State University, Fort Collins, Colorado 80523, USA. 

The effect and interactions of Glomus fasciculatus and 
Rhizobium sp. on the growth of sweetvetch (Hedysgrum
borcale) were studied in order to determine the dependence of 
the plant on these symbionts.

Plants were grown under controlled conditions in 
sterilized soil or sterilized soil infested with G. fasciclatus, 
Rhizobium, or a combination of the symbionts. Following a 
12-week growth period, above- and belowground plant
production, percent mycorrhizal infection, nitrogen and 
phosphorus content, and rate of nitrogen fixation were 

quantified. Plants inoculated with either a combination of 

mycorrhizal fungi and rhizobia or mycorrhizal fungi alone 

grew taller and produced more aboveground plant material 

than plants infected with rhizobia alone or control plants.

The presence or rhizobia increased the nitrogen content of the 

aboveground foliage, and inoculation with mycorrhizal fungi

increased the phosphporus content. Mycorrhizal fungi and 

rhizobia also were found to be synergistic with respect to 

nitrogen fixation rates and mycorrhizal infection levels. The 

results point to a need for hiving appropriate inocula for 

normal plant growth and nitrogen fxation when growing

sweetvetch on disturbed lands. 


0661 ROSE, S. L.; YOUNGIERG, C. T. Tripartite

associations In snowbrush (Ceanothus relutinus): effect of 

vesicular-arbuscular mycorrhizae on growth, nodulation, and
 
nitrogen fixation. Canadian Journal of Botany (1981) 59 (I) 

34-39 [En, fr, 29 ref, I fig., 3 tab.] Oregon State Univ., 

Corvallis, USA. 


Symbiotic associations were established between N-fixing 

nonleguminous (actinorrhizal) C. iclutinus seedlings and 1 

categories of micro-organisms: vesicular-arbuscular 

mycorrhizae and a filamentous actinomycete which induces 

formation of nodules where N fixation occurs. The 

mycorrhizal fungus is both inter- and intracellular within the 

root tissue and may be found within the nodules. Dually
infected plants showed increases in total dry wt. of shoots S 
and roots, number of nodules and wt. of nodular tissue, as
 
well as higher levels of N, Ca and P, and an increase in 

nitrogenase activity as measured by acetylene reduction, 


*06621 SCIENCK, N.C.; SMITII, C.S. 1981. Responses 
of six species of VA mycorrhizal fungi and their 

effects on soybean at four soil temperatures. In 

Fifth North American Conference on Mycorrhizae, 

Quebec, Aug. 16-21. 1981.Abst. 

Tn a greenhouse experiment, six species of VA 

mycorrhizal fungi were compared for their response 

on soybean (Gticite max) at four soil temperatures 
(18, 24, 30, 36 C). Greenhouse air temperatures 

were not controlled and varied from 26 at night to 

33 C during the day with occasional extremes 

ranging from 21 to 40 C. Fifty spores were added 

2.5 cm below the seed in each plastic pot which 

contained 2 kg of Arredondo fine sand (pit5.5, 38 

ppm P). There were three replicate pots with one 
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soybean plant for 6ach fungal specie!- at each soil 
temperature and the experiment was repeated twice. 
The mean values for all fungus and plant parameters
in three tests were generally greatest at 30 C andlowest at 18 C soil temperatures. Soybean flower 

numbers, pod set, and seed yield varied considera
bly in the three tests but plant height was little 
affected by soil temperature or fungal species.
The nonmycorrhizal control plants were lowest in 
shoot and root weights at 36 C btt they were usual
ly superior to plants colonized by Ac.udoSpoPta 
&SuZa, G6gucapo,ta peiiuci.da, and =tomu.SctvWa at 
18. 24, and 30 C Root and sbtot weights of plants 
colo ndby C Rot ad sh oo eigt an 
colonized by G.omu.6 mo6ee, C. sfatoideum, and
G3aigpohn gitegaxia were usually superiur to the 
nonmycorrhizal plants at all soil temperaLtnres. 
Spore size was generally less at soil temperatures
of 30 cm than 24 C but this varied with fungal
species and test. Four species produced the gretest

.number of spores per gram of colonized root at 36C 
;while G. pe.Uuc.ida and A. taevZs reached their maxi
imum for this parameter at 30 C. Giga6pona gugELiia 
'attained maximum root colonization at 36 C whtile 
iGomu mo6eae attained its maximum at 18 C. Geosstt 
ctatoideU6 and A. Zae.v z were the only species with 
maximum root colonization and sporulation occurring 
at the same temperature, 30 C. The number of spores 
per gram of colonized root was a more consistent 
measure of fungus response to temperature than 
either indicate considerable variation in tempera
ture response to the varioue soyben-fungus combi
nations. 

*06631 SCHUBERT, A.; I3ONFANTE-FASOLO, P.; FONTANA,
A. [Interactions between veslcular-arhuscular mycorrhlza
and fertilizer In Interazioni traphosphorus grapevine.]

micorrizia vescicolo-arbuscolare c apporti di fosforo nella vite.
 
A/ionia (1980-81) 24, 19-25 [It, en, 21 ref.] Cattedra di
 
Viticoltura dell'Universita di Torino, Italy.


The development of mycorrhizal grapevine plants, grown
 
at different levels of soluble phosphate, was studied in
 
comparison with that shown by non-mycorrhizal plant.

Higher fungal colonization (percentage and intensity) and
 
growth stimulation were clearly shown in a phosphate-poor

soil by the mycorrhizal plants, whilst the fungal positive

effect became less evident in soils contqining additional P.
 
plungal colonization decreased after addition of P.
 

0664 SCHULTZ, R.C.; KOIF.AIIK, P.P.; BRY.JI, 
W.C. Effects of fertilization and vesicular-arbus

cultr mycorrhizal inoculation on growth of hard
wood seedlings. Soil Sci. Am. J. 45:961-965..
 
1981.
 
Eight hamwood species were grmwn in fumigated soil 

without vesicular-arbuscular mycorrhiza (VAl) or in 
soil infested with a mixture of Glumus mosseae 
and Glomus etunicatus. Three fertilizer treat

t kg/ha of 10-10-10 
fertilizer were establish in combination with the 

two mycor izal treat ents. Tn equal applicationsof I'M 4110 totaling 1:.680 kg/hia, were added to 

all the treatment plots during the growing
 
season. For six of the !ight species, the VM
seedlings showed grater height and diameter
 
growth and dry weight production than nonmycor
rhizal seedlings. Sugar maple (Acer saccharm
 
Marsh.) and walnut (Juglans nigra L.) splayed
 
no hei",,ht growth diff i_ces7"'nly boxelder
 
(Acer iegundo L.) of the inoculated seedlings,
 
consistently responded to increases in fertilizer
 
level. Nonmycorrhizal seedlings generally showed
 
increased growth with increased fertilizer 
applications. The growth of the nonmycorrhizal 
seedlings at the higher fertilizer levels was 
not sufficient to produce plantable seedlings 
for artificial regeneration. A difference in 
host preference for the Clcxrs Epp. symbionts is 
suggested by the large diTfhnce in infection 
between species. Infection values varied from 
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a high of about 80% for syc, nre (Plantanus infected with besicolar-arbuscular mycorrhizal 
occidentalis L.) green ash (Fraxinus pen- fungi. J. Science Food and Agriculture 32:627-628. 
osy-van---ica Ilarsh. ) and boxelder to a low of 40% 
!or sugar imaple and sweetgruLml. T e grm.tU data 
sugogest that high quality seedling stock of tost 
of those hardhicod tree species can be obtained in 
nurseries as long as cultural practices in the 
niusesy encourage VAN. develo[tnent. 

N.; BABIU, C. 
Studies on the response of acid lime (Citrus aurantlfolla 

Swingl.) to vesicular abuscular mycorrhizae. Current Science 
(1981) 50 (17) 772-773 [En, 5 ref., I tab.] Tamil Nadu Agric. 
Univ., llort. Res St., 'criyakulam, India. 

Growth parameters in 1-yr-old seedlings 6 months after 
inoculation with Glomos moesseac and G. etunicatus are 
tabulated. Both VA mycorrhizal fungi significantly increased 
shoot height, stein thickness, leaf number, root length and 
root and shoot weight. Top inoculation (near the soil surface) 
was more effective than bottom (in the root zone). 

*0665 SHtANNMUGAMi, R. C.; TiIALAMUTt11U, 

0666 Smth, S. E.; SMITH, F. A.; NICIIOLAS, D. J. D. 
Effects of endomycorrhizal Infection on phosphate and cation 
et'ake by Trifolium subterrancum. Plant and Soil (1981) 63 

(1) 7-64 [En. 7 ref.] Dep. of Agric. Biochem., Adelaide 
Univ., Adelaide, S.A., Australia 5001. 

In experiments with subterranean clover cv. Mt. Barker, 
mycorrhizal fungi increased the rate of P uptake at a range of 
soil P levels even when mycorrhizal growth increases no 
longer occurred. The fungi appeared to play a direct pan in 
uptake and translocation of P to the roots; effects on 
nodulation and N fixation were largely indirect. Interactions 
between P nutrition and cation uptake were also indirect and 
could be modified by the pattern of N assimilation. 

0667 SMItTtt, F. A.; SMITH, S. E. Nlyeorrmlzal 
infection and growth of Trifollum subterraneum: comparison 
of natural and artifical inocula. New Phytologist (1981) 88 
(2) 311-325 [En, 13 ref.] Dep. of Bet., Adelaide Univ., 
Adelaide, S.A., Australia 5001. 

Mycorrhizal infection and growth of subterranean clover 
were measured, using plals grosqn in soil/sand mixtures 
containing natural inoculum, and plants grown in sterilized 
mixtures to which mycorrhizal roots were added as an 
artificial inoculum. As control treatments, plants were grown 
in sterilized mixtures without the addition of roots, and in 
mixtures with the addition of non-mycorrhizal roots. In 1 
experiment, the 2 methods of inoculation resulted in similar 
increases in leaf numbers and in wt. In the 2nd experiment,
the growth responsu of plants artificially inoculated were less 
than those of plants with natural inoculum and this was 
related to delayed mycorrhizal infection. In the 3rd 
experiment, mycorrhizal infection was again delayed when 
artificial inoculum was used; this experiment was terminated 
before increases in wt. occurred. The extent and location of 
mycorrhizal infection from artificial inoculum depended on 
the location (in the pots) of the added inoculum. The 
advantages and disadvantages of these methods of studying 
mycorrhizal infection are assessed in relation to the different 
aims of investigations of the mycorrhizal symbiosis. 
0668; SMITi, F. A.; SMITH, S. E. Mycorrhizal infection 
and growth of Trifolium subterraneum: use of sterilized soil 
as a control treatment. New Phytologist (1981) 88 (2) 299-
309 [En, 15 ref.] Dep. of Bot., Adelaide Univ., Adelaide, 
S.A., Australia 5001. 

Effects of mycorrhizal infection on the growth of 
subterranean clover were studied by comparing plants grown 
in sterilized soil/sand mixtures with plants grown in 
untreated mixtures. The original soil contained a high level of 
endomycorrhizal inoculum. Plants in the untreated mixtures 
became significantly larger than plants in the sterilized 
mixtures about 4 wk after planting. This rsponse was 
associated with rapid infection by vesicular-arbusecular 
rnycorrhizal fungi; it still occurred when nitrate replaced N, 
as the N source. Addition of soluble P1O, enhanced the 
growth of the non-mycorrhizal plants to a level similar to 
that of the mycorrhizal plants.- Mixing sterilized and 
untreated soil did not depress mycorrhizal infection or 
growth. It was concluded that the growth difference was a 
classic mycorrhizal response, and did not reflect toxic effects 
of soil sterilization. 

0669 STRIBLEY, D.P.; TINl.R,P.B.; SNELLGROVE,
R.C. Phosphorus and carbon relationships inplants 


1981.
 
Vesicular-arbuscular mycarrhizas supply phosphorus 
to the host plants at a greater rate than simple 
roots, but the mycosymbiant requires a supply of 
carbon from the host plant. The benefit to the 
host of the increased phosphorus supply depends on 

phosphate-deficiency status of the host and onthethe speed and extent of infection. In leeks, in
theaseedan eet ifof t In lk in
creases in mean relative growth rate of up to 30%
have been observed, with 2.74-fold increases in 
the concentration of phosphorus in the tissues. 
Plants with mycorrhizal infection very often have 
greater concentrations of phosphorus than similar
sized plants without infection, but which have 
received phosphorus fertiliser. This may be con
nected with the carbon demand of the mycorrhizas. 

*0670 ThARFJA , M.L. ; JALALT. B.L. Groth 

and development of chickpea (Cicerarietinum L.)
in reseonse to vesicular-arbulscular mycorrhzal 
inoculation in rock-phosphate arsnded soils 
Chickpea Newsletter. (ICRISAT) (4):19-21. 1981. 

Cicer arietinun chickpea, fertilizer response,
 
mycorrhiza, phosphorus source/rock phosphate, plant
 
growth & development, INDIA, Haryana
 

Chickpea was grown on three different test soils
 
(P-deficient sterilized and non-sterilized and P-rich
 
non-sterilized) which were treated with 0.5% rock
 
phosphate and 0.5% rock phosphate + mycorrhiza

in addition to a control. Root and shoot dry weights
 
were greater in the P-deficient than in the P-rich
 
soils. The response to rock phosphate in the
 
P-deficient soil was significantly increased by
 
inoculation with mycorrhiza but only for the
 
sterilized test soil. In the P-rich soil, rock phosphate
 
only gave a response in combination with
 
mycorrhiza inoculation.
 

-0671 WALE, L.L. G , morphology and 

gas exchange of mycorrhizal and nam-mycorrhizal 
Pannicutn coloratua L, a Ct grass species, under, 
dh itc and fertilization regimes. 
Oecologia, 49: 272-278 (1981) 

0672 YOST, R. S. Influence of VA mycorrhlzae on early 
growth and P nutrition of Leucaeaa. Leucaena Research 
Reports (1981) 2, 84 [En, 2 ref.) Dep. of Agron. and Soil Sci., 
Hawaii Univ., Honolulu, HI 96822, USA. 

In trials in which L. leucocephala was grown in soils 
fumigated with methyl bromide to prevent the formation of 
vesicular arbuscular mycorrhizae and grown at various soil P 
levels from 0.003 to 1.600 tog solution P/I, fumigation 
decreased DM accumulation at up to 0.050 mg solution P/I 
but increased it at higher soil P levels. 
0673 ZANDSTRA, B.H. ; FURUTIAII, S.C. ; INELSE:1, 
C.E. Interaction of mycor'rhizae and phosphorus
 
levels on onions on muck soil (Allium cepa.)
 
78th Annual Meeting of the American Society for
 
Horticulatura. Science, -Atlanta, Ga., USA Aug.
 
9-14, 1981. Hortscience 16(3 Sect.2):403-411i.
 
1981.
 
Oiw u n 
Onions (Allim cepa, L.)were grow,'i in 2 muck 
soil fields, with available P levels of 3 kg/ha
and 97 kg/ha, respectively, which contained an 
indigenous l:,pulation of mycorxhizal spores
(Glcorsus sp.) '1'eatmnents included 4 levels of 
aTe-P (10,30, 97, 193, kg/ha P) and inoculuin 
containing spores of the mycorrhiz,-l fungus 
(Glcnus etunicatus). In the low P field bulb 
wei7qhtincrased with added P. Root infection and 

spore numbers were negatively correlated with 
added P. Bulb weight and spore numbers increased 
when mycorThizal inoculurn was added to the soil. 
In the high P field there were no responses in 
bulb weight, root infection, or spore numbers to 
either added P or added inoculun. Root infection 
data from both fields indicated that there was
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a thrzls4ld level of soil P belw which inlfection
wis high and a!xwe which infectien wa low. 

0674 ASIMI,S.; GIANINAZZI-PEARSON, V.; GIANINAZZI,S. Influence of increasing soil phosphorus levels on
interactions between vesicular-arbuscular mycorrhlzae and
Rhizohiun, In soybeans. Canadian Journal of Botany (1980)
58 (20) 2200.2205 [En, fr, 29 ref., 4 fig., 3 tab.] Inst. Natn.
Recherche Agronomique, Dijon, France. 

The beneficial effects of inoculating nodulated plants,
growing in unamended sterile soil, with Glomus mosseaeinclude improved P uptake, lower root:shoot ratio and better 
nodulation with higher nitrogenase activity. Addition of 0.25 
g KIlPOdkg to the soil eliminated the mycorrhizal effect on
plant growth but not on nodule formation and nitrogenase
activity. Effects on nodulation were, however, eliminated with 
0.5 g KTIzP04, and on nitrogenase activity with I g/kg.These higher levels of phosphate fertilization considerably
diminished infection and in particular fungal spread within
the roots. 

0675 BAGYARAJ, D. J.; MANJUNATII, A. Response ofcrop plants to VA mycorrhizal Inoculation In an unsterile

Indian soil. Net, Phytologist (1980) 85 (I) 33-36 [En, 13 ref.]

Dep. or Agric. Microbiol., Univ. of Agric. Sci., Bangalore

560 065, Karnataka India. 


Cotton, cowpea and Elcusine coracana grown in an

unsterile Indian soil low in available P were inoculated with 

the VA mycorrhizal fungus Glomus fasciculatus. Inoculation

increased mycorrhizal infection, shoot and root dry wt. and 

top P and Zn contents but did not effect Mn uptake. 


*0676 IIAGYARAJ, D. J.; MANJUNATH. A.: KL'LKAR.t'I, J. 
H.; VENUGOPAL, N. Effect of grass-legume association
and legume Inoculation on native VA mycorrhiza and grass

yield. Current Research (1980) 9 (7) 123-15 [En, 9 ref.]

Dep. of Agric. Microbial., Univ. of Agric. Sci., GKVK

Campus, Bangalore 560 065, Karnataka, India. 


The cultivation of Pennisetum purpureum X P.

typhoides [=P. americanum] hybrid NB-ZI in mixture with 5
legumes (Macroptilium atropurpureur. Ghcine aiehrii,

Desmodium uncinatum, Afimosa insisa or Lotononis bainesi) 

grown from inoculated or uninoculated seeds had no 
significant effect on DM yield and N contents of hybrid NB

21, but significantly increased the P content and spore count

of vesicular-arbuscular mycorrhizae in the rhizosphere of NB-

21; mixture of NB-21 with Af. arropurpureum grown from

inoculated seed was the most effective, 
0677 BARrEA, J. M.; ESCUDERO, J. L.; AGUtLAR, C. A.-G. 

DE Effects of Introduced and indigenous VA mycorrhtzal

fungi on nodulation, growth and nutrition of Medicago sativa 

In phosphate-fixing soils as affected by P fertilizers. Plant

and Soil (1980) 54 (2) 283-296 [En, 32 ref.] Estaci6n

Experimental del Zaidin, CSIC, Granada, Spain.


Lucerne was grown in 2 P-fixing soils which received 

soluble or rock phosphate. The effects of the inoculation with

Glomus mosseae on plant nutrition and nodulation were 

studied. The introduced vesicular-arbuscular (VA) fungi

became successfully established and improved the degree of

infection-over the level achieved by native endophytes. In all

experimental conditions tested, plant dry wt., the total uptake

of N and P and nodulation by Rhizobium meliloti were

increased by mycorrhizal inoculation. The size of the increase 

was inversely correlated with soluble P content in the soil.

Mycorrhization, enhanced by introduction of suitable VA
fungi, had similar effects to that of the dose of soluble P 
tested. Indigenous and native endophytes cooperated in these
effects. Results are discussed in terms of reducing the input of
soluble P fertilizer to P-fixing soils and the possibility of
restoring the P stock using a more rational supply of soluble
P that allows cooperation with VA fungi or by the use of less
soluble and less expensive forms of P fertilizers. 

0678 BERTIIE to, Y.; GIANINAZZI-PEARSON, V.;
GIANINAZZI, S. * [Development and expression of
endomycorrhlzal associations In wheat. 1. Evidence of a
varietal effect.] Dveloppement et expression de 'association 
endomycorhizienne chez le B16. 1. Mise en evidence d'un effet
varietal. Annales de I'Anmlioration des P'lantcs (1980) 30 (I)67-78 [Fr, en, 31 rcf.] Station d'An'.6lioration des Plantes,
INRA, 21034 Dijon, France. 

Seedlings of 20 wheat cv. (Triticum aestivum and T.
durum) were inoculated with the vesicular-arbuscular (VA)
mycorrhizal fungus Glomus mosseae when the coleoptiles
were 1 cm long and were grown in growth chambers or 
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greenhouse conditions until maturity. Significant increases in
grain yield occurred in cv. Aztecs and Champlein; significant
decreases occurred in cv. Clairon and Wells, while in cv.Kolibri and Pascal there was little effect. Straw yields wereincreased in cv. Sirius and decreased in cv. Cisar, Chrismar
and Wells by mycorrhizal inoculation. Level of infection and
grain yields were tiot correlated. In trials with 3 isogenie lines
of cv. Centana, mycorrhizal infection and yield were modified
by the presence or absence of a dwarfing gene from cv. Norm 
10. 
I 
0679 BLACK, R. The role of mycorrhizal sym
biosis in the nutrition of tropical plants. In:
Tropical yeorrhiza Research (Ed. by P. Hikola)
Oxford Univ. Press Oxford, England. pp.191- 202 
(1980). 

0680 BUWALDA, J. G. Growth of a clover.ryegrass
association with vesicular arbuscular myeorrhlzas. New
Zealand Journal of Agricultural Research (1980) 23 (3) 378383 [En, 16 ref.] Ruakura Soil and Plant Res. Sta., MAF,
Hamilton, New Zealand. 

White clover cv. Grasslands Itluia and perennial ryegrass
cv. Grasslands Ruanui were grown together in pots in an 
open screenhouse with or without vesicular-arbuscular 
mycorrhizas at a range of soil P and N levels. Mycorrhizal
infection significantly increased clover shoot yields at alllevels of P and N, and ryegrass shoot yields were generally
depressed. The competitive advantage of mycorrhizal clover 
was reduced at higher P and N levels, suggesting that the
supply of P and N to clover and ryegrass, influenced by 
mycorrhizal infection, is a major influence on their relative 
growth.
0681 CARLINo, D. E.; BROWN, M. F. Relative effect
of vesleular-arbuscular mycorrhlzal fungi on hliegrowth and
yield of soybeans. Soil Science Society of America Journal
(1980) 44 (3) 528-532 [En, 22 ref.] Virginia Truck &
Orartentals Res. Stn., 1444 Diamond Springs Road, Virginia
Beach, VA 23455, USA. 

The growth and yield response of greenhouse-grown
soybean plants to colonization by 19 isolates (including 6
Glomus and 3 Gitaspora species)of vesicular-arbuscular 
mycorrhizal fungi is reported. Each isolate was evaluated ail
high (169 kg/ha Bray-I P20s) and a low (50 kg/ha Bray-I
P1Os) fertility soil. Colonization by most Glonus isol:.,
significantly increased plant top dry weight and seed ,ts,
and of these isolates most produced larger increases in dry 
weight in the low fertility soil. Colonization by fiv: of the 
Gigaspora isolates did not significantly affect ton dry weight
and seed yield in the high or low fertilit, soi;. fhe value of
comparative testing of species is discussed.
0682 CENTRO INfERNACIONAL DE AGRICULTURA 
TROPICAL Annual Report, Cassava Program 1979. Cali. 
Colombia; CIAT. (1980) 93pp. [En].

ol s an pla t nutrition . E n].
Sails and plant nutrition. Effect of mycorrhlza on P uptake
and 	plant growth. 67-69 [En].


In pot experiments in Queensland, Australia, using 
 a
high P fixing Oxisol. DM production of cassava cv. M Aus
10 grown for 8 wk on sterilized soil without or with
mycorrhizal inoculation and given P at 8 rates from 0 to It)
t/ha was 11.4 and 29.1 g/plant, resp., with I t P/ha and did 
not differ significantly at P rates <0.5 or>4 t P/ha. 1
uptake/plant was markedly greater on inoculated than onuninoculated soil at P rates <8 t/ha. Growth and P uptake 
was generally greater and the effect of mycorrhizal
inoculation alsays lower on unsterilized than on sterilized 
soil. In sol. culture experiments, 8 cassava cv. and I maize,
rice, bean' [Phaseolus vulgaris] and Vigna unguiculata cv. 
were grown without or with mycorrhizal inoculation and 0.1,
1, 10 or 100 ,aM P. Inoculation increased cassava root and 
top P content with the lowest P rate, markedly increased DMproduction with I pM P and had no effect at the higher 1' 
rates at which rates roots were not infected with mycorrhiza.
The other spp. did not become infected with mycorrhiza and
reached their highest yields at I pM P, whereas cassava 
needed 10 pM P for max. yield. 

0683 CRusts, J. R.; CARADUS, J. R. Effect of
mycorrhlzas on growth of some white clovers, New Zealand
Journal of Agricultural Research (1980) 23 (2) 233-237 [En,
13 ref., 2 fig., 2 tab.] Grasslands Div., DSIR, Palmerston 
North, New Zealand. 

Phosphate response curves for mycorrhizal and. non



mycorrhizal plants of 10 cvs. were determined in the 
glasshouse. In contrast to the result of raising soil available P,
the effects of mycorrhizas on plant giowth were small and 
confined to the lowest soil phosphate treatments used. 
Mycorrhiza X clover type interactions were rare for any of 
the response parameters recorded and root morphology had 
little influence on mycotrophy. The results suggest that 
mvcorrhizal relationships may not be important in clover 
selection that aims at identifying plants which use soil 
phosphate efficiently. 
0684' EZ17TA, F.N. ; SAVNS, 0.. Beneficio . 
da introducao de endomicorriza eficiente na utili. 
zacao de nutrientes em latossolos do sul da 
Bahia.(Beneficial effect of the introduction of 
effeicient endceycor'rhiza on nutrient utilization 
in Latosols of Southern Bahia) R. Bras. Ci. Solo 

11:13-17. 1980. 

Me efficiency of nco'tizal sribiosis formed 
be-twcen Gip,.a,p'~ra igarita and t.heroots of 

unmuiculata, in relation to growth and nutrient 
UPt wa3 evaluated under greenhouse conditions. 
Plant grem.th and nutrient uptake were greater with 
Gigasppor mararita than with native fungal syns-

i Inculation increased absorption of all 

nutrients but potassiuni whose concentration in 

the tissue of inoculated t)lants decreased by the 

dilution effect rsulting frenin proved growt . 
The indigenous species infected t he roots with 
the same intensity as the introduced species, how-

ever the latter resulted in higher efficiency 

of nutrient utilization. Although phosphorus was
 
not the only one element whose absorption was 

enhanced by inoculation the results indicate 

that the increase in growth was derived mainly 

fran a better utilization of soil and fertilizer 

phosphorus. Preliminary studies with seven 

species of vesicular arbuscular endophytes showed 

that Gigaspora margarita. Gigaspora heterogama 

and C-!oius racroca-'sT- were thostbest adapted 

to tFe-il-cEEndftions of the "Tabuleiros" of 

Southern Bahia 


0685. FOGEL, R. Nlycorrhizae and nutrient cycling In 

natural forest
ecosystems. New Phytologist (1980) 86 (2)199-

212 (En, 78 ref., Univ. Michigan Herbarium, Ann
6 tab.] 

Arbor, USA.
 

Although widespread and important in the mineral 
nutrition of almost all plants, mycorrhizae have not been 
included in nutrient cycling studies of forest ecosysLems.
Measurements of biomass or surface area and data on 
mycorrhizal production, senescence and decomposition are 
required. A recent study indicated that mycorrhlzae account 
for 50% of the annual throughput of biomass and for 43% of 
the N released annually in a Douglas fir (Pseudotsuga
frenziesi) ecosystem. These transfers are 5 times larger than 
the releases from litter fall or litter decomposition. 
0686 HALL, I. R. Growth of Lotus pedunculatus Cay,
in an eroded soilcontaining soilpelletsInfested with 

endomycorrhizal fungi. New Zealand Journalof Agricultural
Research (1980) 23 (I) 103-105 [En. 12 ref., 2 tab.] nvermay
Agric. Res. Cent_, Minist. Agie. Fisheries, Mosgiel, New' 
Zealand. 

In a fieldexperiment on an eroded soilthe cv. 
Grasslands Maku was successfully inoculated with Glomus
fasciculatus using infested [RIP 58, 5705. Thesoilpellets 
treatment increased plant growth considerably. The non-
mycorrhizal pelletalsoincreased growth and possible
explanations for this are mentioned. Unlike the earlier results 
[RPP 59, 1600] there was no suggestion thatmycorrhiza
stimulated growth less with the application of 50 kg P/ha
than with 10 kg P/ha. 

0687j HEAP, A. J.;NEWMAN, E. I. The Influence of 
veslcular-arbuseular myeorrhlzas on phosphorus transfer 
between plants. New Phytologist (1980) 85 (2) 173-179 [En,
10 ref., I fig., Bristol2 tab.] Univ., UK. 


In 6 pot experiments Lolium perenne and Plantago
lanceolata were grown alone or together and L. perenne was 
grown with Trifoliurn repens (white clover]. In 5, sterile soil 
was used with or without mycorrhizal reinoculation. The 
shoots of some plants in each pot (donors) were injected with 

32P and removed a "week later; the remaining plants
(receivers) were harvested after a further week and assessed 
for 31p. In all cases some Ip was transferred to the shoots of 
both mycorrhizal and nonmycorrhi2l receiver plants but 
transfer was 2-8 times greater in the former than in the latter. 
There was no clear difference bctwecn the different spp.
combinatiolis in enhancement of "P transfer by mycorrhizae.
The results show that mycorrhizae can increase P transport
between plants but do not show whether there is direct 
transport via interconnecting hyphae or whether the P must 
leave the donor root before being up by themycorrhizal hyphae. taken 

0688 .. HIRREL, M. C.; GERDEMANN, J. W. Improved
growth of onion and bell pepper In saline soils by two 
vesicular-arbuseular mycorrhizal fungi. Soil Science Society of 
America Journal (1980) 44 (3) 654-655 [En, 7 ref.] Dep. of 
Plant Pathology, Univ. of Illinois, Urbana, IL 61801, USA. 

The effect of 5 levels of salinity on the growth of onions 
and bell peppers inoculated with the mycorrhizal fungi,
Glomus fasciculatus or Gigaspor, margarita, was compared
to uninoculated nonmycorrhizal controls. In soils with 
saturation extracts (ECe) of 1,3, 4, 6, and 12 nimho/cm, 
mycorrhizal plants coisistently outweighed the controls. 
Plants inoculated with GL fasciculatus, also, grew larger than 
those inoculated with Gi. margarita. In both onion and bell 
pepper, the effect of salinity on decreasing percent fresh 
weight was greatest in the nonmycorrhizal controls. Also, in 
bell pepper, decreases in percent fresh weights were less with 
plants infected by G. fasciculatus than with those infected by
Gi. margarita. Thus, plants infected with mycorrhizal'fungibemay 
plants. 

salt tolerantmore than uninfected nonmycorrhizal 

0689' IOWELER, R.l. The effect of mycorrhizal 
inoculation on the phosphorus nutrition of cassava.
 
In Cassava Cultural Practices. Ed. by E.J. Weber;
 
J.C. Tore; M. Graham. International Dept. Research
 
Center, Ottawa. pp.131-152. 1980.
 
The effect of mycorrhizal inoculation of cassava
 
on plant growth and P uptake was studied in steri
lized and usterilized soil, to which eight levels
 
of P had been applied, as well as in flowing nutri
ent solution at four different P concentrations.
 
Inoculation had the greatest beneficial effect on
 
cassava grown in sterilized soil to which 2 t P/ha 
was applied, increasing dry matter produrtion near
ly threefold and total P uptake about sevnfold. 

In the unsterilized soil both dry matter productin

and P uptake increased about 50% when 0.5 t P/ha
 
was applied. In the soil experiment cassava became
 
mycorrhizal only at the intermediate P application
 
rates of 0.1 to 4 t/ha, corresponding to soil so
lution P concentrations of about 2 to 52 1AM With
out applied P and at the two highest rates of up
plied P (8 and 16 t/ha) mycorrhizal inoculation ' I
 
no beneficial effect and the percent infection w.,;

low, especially in the unaterilized soil. In flowing 
solution culture, inoculation significantly in
creased DM production of eight cassava cultivars at
 
the intermediate P concentration of 1 piAI, 
whereas 
it had no effect on maize, rice, cowpea, and Phta-
4eoW.u6 beans. The latter' species produced maximum 
yields at 1 pM P, but after inoculation, whereas at 
the lowest concentration of 0.1 tl P the roots be

came mycorrhizal, but this had no significant ef
feet on yield. Some implications of cassava's ap
parent dependence on mycorrhiza are discussed. 
0690 IsLAM, R.;AYANADA, A.; SANDERS, F. E. 
Response of cowpea (Vigna ungulculata) to Inoculation with 
VA-mycorrhlzal fungi and to rock phosphate fertilization In 
some unsterilized Nigerian soils. Plant and Soil (1980) 54 (I) 

107-117 [En, 18 ref., 6 tab.] Int.Inst. Trop. Agric., Ibadan,
Nigeria. 

In pot and field tests on 4 different soil series, 
inoculation with vesicular-arbuscular mycorrhizal fungi

caused very rapid root infection. A higher infection was 
maintained during subsequent plant growth in the field. Rock 
phosphate (RP) application reduced infection without 
affecting plant growth. Nodulation, N fixation and RP 
utilization were increased by mycorrhizae in the pot but not 
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in the field experiments. In pots inoculated plants supplied 
with RP flowered earlier and took up more P than either 
uninoculated plants or those inoculated but without RP. The 
largest response to incoulation in terms of shoot dry matter,
nodule yield and N content of the shoots was obtained in 
Alagba soil under both pot and field conditions. 

0691' JANOS, D.P. Vesicular-nrbuscular mycorrhizae
affect lowland tropical rain forest plant growth. Ecolo'y
(1980) 61 (1) 151-162 (En, 66 ref., 2 fig., 2 tab.] Umv. 
Michigan, Ann Arbor, USA. 

In pot experiments mycorrhizae increased seedling 
growth of 23 out of 28 spp. and improved survival of 6 and 
cotyledon retention of 5. Mycorrhizae also increased the size 
of bacterial nodules and the proportion of nodulated plants 
among 3 leguminous spp. Growth of seedlings without 
mycorrhizae was greatly inhibited. Removing cotyledons from 
individuals of 2 spp. dependent on mycorrhizae, however, did 
not increase their response to inoculation. Thus, seed reserves 
are important for mycorrhiza formation as well as for 
seedling growth before infection. Large seeds are 
advantageous to plants that depend on VA mycorrhizae 
because they provide mineral reserves upon which the 
seedling can draw while awaiting infection. Seedlings of some 
spp. could not grow without mycorrhizae, but inoculation did 
not affect the growth of other spp. Spp. least dependent on 
mycorrhizae had light seeds and colonized disturbed habitats. 

*0692 JODIcE, R.; NAPI, P.; LU7.zATt, A. (Effect of 
veslcular-arbuscular mycorrhlzas and organic matter on 
boron nutrition of sunflower.] Influenza delle micorrize 
vescicolo-arbuscolari e della sostanza organica sulfa nutrizione 
borica del girasole. Allionia (1980/81) 24, 43-48 (It, en, 20 
ref., 3 tab.] Istituto per lePiante da Legno, Turin, Italy. 

In a pot experiment on a B-deficient soil root yield of 
plants receiving boron, organic fertilizer and mycorrhizal 
treatments separately was twice that of control plants, while 
plants receiving all the treatments together had a yield 7 x 
greater. In the B-deficient soil mycorrhiza (Glomds
fasciculatus) redoubled boron uptake. Incidence and intensity
of mycorrhizas and spore number decreased with increasing 
root yield, 

0693 JOHNSON, C. R.; JOINER, J. N.; CREWS, C. E. 
Effects of N, K, and Mg on growth and leaf nutrient 
composition of three container grown woody ornamentals 
inoculated with mycorrhlzae. Journal of the American Society
for Horticultural Science (1980) 105 (2) 286-288 [En, 13 ref.]
Florida University. Gainesville, FL 32611, USA. 

High N fertilization reduced infection by Glomus spp.
(G. fasciculatus and G. mosseae) endomycorrhizae on 
inoculated Podocarpus macrophyllus, Pittosporum tobira and 
Rhododendron simsii plants. Inoculation with Glomus spp.
benefited growth of the 3 species even at high levels of 
fertilization (1250 N, 1250 K and 230 Mg kg/ha), although 
leaf nutrient levels showed little difference from non-
inoculated plants. 

0694: KANG, B. T.; ISLAM, R.; SANDERS, F. E.; 
AYANAOA, A. Effect of phosphate fertilization and 
Inoculation witi VA.mycorrhizal fungi on performance of 
cassava (Alanihut esculenta Crantz) grown on an alfisol. Field 
Crops Research (1980) 3 (I) 83-94 [En, 19 ref., 5 fig., 4 tab.]
Int. Inst. Trop. Agric., lbadan, Nigeria. 

Inoculation with mixed native vesicular-arbuscular 
mycorrhizal fungi or with Glomus mosseac improved growth,
lowered P response and increased P uptake in plant tops of 
pot-grown cassava in sterilized soil. Inoculation with o. 
mosseac reduced growth and P uptake in nonsterilized soil. 
The low P requirement of field-grown cassava may be related 
to its association with VA-mycorrhizal fungi. 

0695 KEELEY, J. E. Endomycorrhlzae Influence growth
of blackgum seedlings in flooded soils. American Journal of 
Botany (1980) 67 (1)6-9 [En, 14 ref., I fig., I tab.] 
Occidental Coll., Los Angeles, Calif., USA. 

N,yssa sylvatica seedlings grown for I yr under flooded 
condittons established endomycorrhizal associations with 
Glomus mosseae. Lowland ecotypes with endomycorrhizae
showed a significant increase in biomass over non-
mycorrhizal controls; the greatest difference was in above 
ground biomass. Upland ecotypes survived flooding poorly,
established fewer endomycorrhizae than lowland ecotypes and 
did not show any enhanced growth over controls. In general, 
most endomycorrhizae were formed near main roots and they
decreased in abundance with distance from the main axes of 

the root system. It is suggested that under flooded conditions 
internal Oj transport may be limiting to mycorrhizae in the 
more distal roots. 

*0696 KRIKUN, J.; LEVY, Y. Effect of vesicular 
arbuscular mycorrhiza on citrus growth and mineral 
composition. Phytoparasitica(1980) 8 (3) 195-200 [En, 8 rcf,
3 tab.] ARO, Gilat Reg. Exp. Sta., Negev, Israel. 

Glomus mosseae was retrieved from citrus trees growing
in loesssoil in the Negev region of Israel. Inoculation of 
citrus seedlings with the mycorrhizal fungus greatly increased 
the growth of plants in soil low in P.Rough lemon responded 
more than sour orange. Vesicular-arbuscular mycorrhiza led 
to higher cones. of P and Cu and lower cones. of N, K and 
Ca in leaves of inoculated plants. 

0697' KRIKUN, J.; LEVY, Y. Phytoparasitica. Effect or 
vesicular arbuscular mycorrhiza on citrus growth and mineral 
composition. (1980) 8 (3' 195-200 [En, 8 ref.1 Division of 
Plant Pathology, ARO, Gilat Regional Experiment Station, 
Mobile Post Negev, Israel. 

The vesicular arbuscular fungus Glomus mo.seac was 
retrieved from citrus trees growing in loesssoil in the Negev 
region of Israel. Inoculation of citrus seedlings with the 
mycorrhizal fungus greatly increased the growth of plants'in 
sod low in phosphorus. Rough lemon responded more than 
Sour orange. Vesicular arbuscular mycorrhiza caused higher
concentrations of P and Cu and lower concentrations of N, K 
and Ca in leaves of inoculated plants. 

0698 LAMBERT, D. H.; COLE, H., JR Effects of 
mycorrhizae on establishment and performance of forage 
species In mine spoil. Agronon" Journal (19S0) 72 (2) 257
260 [En, 21 ref.] Dep. of Pl.Path., Pennsylvania State Univ., 
University Park, PA 16802, USA. 

Lathyrus sylvestris, Coronilla vara and birdisfoot trefoil 
were grown in a limed low P strip nine soil with or without 
a covering of field soil as a mycorrhizal inoculum. Dry wt./
plant and survival were significantly higher in the 
mycorrhizal ticatments. With 0, 41, 81 or 162 kg P/ha or 
soil inoculum + 0 or 41 kg P/ha, the yields of mycorrhizal 
and nonmycorrhizal plants converged with increase in P rate,
but yield with soil + 41 kg P was significantly greater than
in all other treatments. In greenhouse trials, white clover was 
grown in strip mine soil containing different inocula at 2 p!;
levels. Plant yields and mycorrhizal colonization were not 
significantly different between the 2 VH lesels. 

0699' LAMBERT, D. H.; COLE, H., JR.;BAKER, D. E.
 
The role of boron In plant response to mycorrhizal Infection. 
Plant and Soil (1980) 57 (2/3) 431.438 [En, 18 ref., 3 tab.]
Pennsylvania State Univ., University Park, Pa., USA. 

In a sandy loam marginal in boron, fertilization with 1.1 
p.p.m. B increased shoot dry wt. of mycorrhizal red clover by
16% but did not affect that of non-mycorrhizal plants. With 
lucerne in soil in which B deficiency was intensified, 
inadeq-ate B reduced shoot dry wt. by 71% (mycorrhizal
plants) and 35% (non mycorrhizal). B deficiency delayedonset of infection and spread of the mycorrhizal fungi in the 
roots. 

0700 LAMBERT, D.H.; COLE, I., JR.; BAKER, D. E. 
Variation In the response of alfalfa clones and cultlvars to 
mycorrhizae and phosphorus. Crop Science (1980) 20 (5) 615
618 [En, 17 ref., 3 tab.] Ohio Agric, Res. Development Cent., 
Wooster, USA. 

In the glasshouse 6 clones from each of 6 lucerne cvs. 
were grown in partially sterilized, low-P soil treated with 
either 0, 20, or 80 p.p.m. F, no P but mycorrhizal inoculum, 
or 80 p.p.m. P and mycorrhizat inoculum. At 0 p.p.m. plant
growth without mycorrhizae was less than that of 
mycorrhizal plants (MR), while at 80 p.p.m. P growth ofnonmycorrhizal plants (NMR) was greater than that of 
mycorrhizal ones for most clones. Cv. X MR and clones in 
cv. X MR interactions for plant growth were significant. 
Maximizing P deficiency to select P-efficient clones was 
unsuccessful as dry wts. of NMR low.P plants were not 
correlated with dry wts. of any other treatments and only the 
2 mycorrhizal treatments were highly correlated. At 80 
p.p.m. P mycorrhizae increased P, Cu, Zn and Fe, decreased 
Mg and Ca and did not affect Mn and K cones. Cv. x MR 
interactions were significant for Cu and Zn cones., and clones 
in cv. x MR interactions were significant for all elements. 
The results indicate that screening of lucerne lines for 1P 
efficiency or content of P, Cu and Zn should be conducted 
under natural i.e. mycorrhizal conditions. 
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0701 Lr.VY, Y.; KRIKUN, J. Effect nf vesicular-
arbuscular mycorrhiza on Citrus jambhlri water relations. 
New Phytologist (1980) 85 (1) 25-31 [En, 21 ref.]
Agricultural Research Organization, Gilat Regional
Experiment Station. Mobile Post Negev, Israel. 

Recovery from water stress was studied on similarly
sized VA mycorrhizal and non-mycorrhizal rough lemon 
seedlings. VA mycorrhiza affected seedling stomatal 
conductance, photosynthesis and proline accumulation, but 
not leaf water potential, suggesting that most of the effect of 
the mycorrhizal association is on stomatal regulation rather 

than on root resistance.t 


0702 LoiEs, E. S.; OLIVEIRA, E. DE; NEPTUNE, A. M. L 
[Effects cf species of vesicular-arbuscular mycorrhizas onSiratro (Mfacroptillum atropurpureum).]Efcito de espccies de

micorrizas vesicular-arbusculares em Siratro (Macroptilium
atropurpurcum). Bragantia (1980) 39 (1) 241-245 [Pt, en, 6 
ref.] Instituto Agronbmico, 13.100 Campinas, SP, Brazil. 

In pot trials using a y-irradiated latcssol of low P 
content, 5-day-old seedlings of M. atropurpureum were 
inoculated with effective Rhizobium spp. plus a mycorrhizal
fungus belonging to I of 3 Gigasporaspp., 5 Glomus spp. or 

.Acaulospora laevis. Inoculation with Glomus macrocarpusor 
G. fasciculatus increased DM yield at 75 days after-
transplanting by 1400% compared with non-inoculated 
plants. There was a significant increase in nodule numbers,
size and DM after 82 days. Other mycorrhizal spp: varied 
greatly in their effect on growth. 

0703, MARONEK, Li. M.; HENDRIX, J. W.; KtERNAN, J. 

Differential growth response to the mycorrhlzal fungus 

Glomus fasciculatu. of southern magnolia and Bar Harbor 

juniper grown In containers In composted hardwood bark-

shale. Journal of the American Society for Horticultural 

Science (1980) 105 (2) 206-208 [En, 13 ref., 2 pl.] Kentucky

University, Lexington, KY 40546, USA. 


Magnolia grandiflora and Juniperus horizontahs cv. Bar 

Harbor were grown in a composted hardwood bark +
expanded shale medium in containers in a greenhouse. All 
plants received either a low rate (1.1 k /m3) or the 
manufacturer's recommended rate (4.5 kg/rn) of 18N-6P-12K slow-release 12 K ertiloiwze (Osmo,ote) thefertilizerrel e s e and half plants(O m~y~ t e) a n d alf th e lan sTI 
were inoculated with Glomus rsciculatus. After 6 months, 
the heialit of inoculated m toiplnswseaytici ated alia plants was nearly twicethat of uninoculate planti, and the height difference

increased with time, The juniper plants showed little or no

growth response to infectin with the mycorrhizal fungus.

Fertilization of magnolia plants at the recommended rate 

compared with a quarter of the rate did not inhibit the degree

of mycorrhizal infection of roots. Roots of inoculated juniper

plants were heavily infected at both fertilizer rates, but the 

degree of infection was significantly greater at the lower 

fertilizer rate. 
0704 McGRAw, A. C.; SCHENCK, N. C. Growth 
stimulation of citrus, ornamental, and vegetable crops by
select mycorrhizal fungi. Proceedings of the Florida State 
Horticultural Society (1980, publ. 1981) 93, 201-205 [En, 17 
ref., 2 pl.] Florida Universi:y, IFAS, Gainesville, FL 32611, 
USA. 


Mycorrhizal plants, including citrus, tomato, peach,
chrysanthemum and Podocarpus sp. showed increased 
vegetative and reproductive growth in a greenhouse study. 
Sour orange shoot height and total dry weight and tomato 
(cv. Walter) fruit yields were increased by 200-300%. Peach 
(breeding line 3-123N) shoot height was increased by 25-
75%, chrysanthemum flowered earlier and the number of 
flowers was increased by up to 100%, and Podocarpusshoot
height was increased slightly. Inoculations with Glomus 
etunicatus, G. fasciculatus and G. mosseae provided . the 
greatest growth improvement to the majority of crops. G.epigacus, G. macrocarpus, G. microcarpus and Gigaspora
margaritawere also beneficial tbcertain plants. 
0705 MENGE, J.A.; LARUE, J.;LAnANAUSKAS, C. K.;
JOHtNSON, E. L. V. The effect of two mycorrhizal fungi 
upon growth and nutrition of avocado seedlings ,rown with 
six fertilizer treatments. Journal ofthe American Society-for
HorticulturalScience (1980) 105 (3) 400404 [En, 22 ref.]
California University, Riverside, CA 92521, USA. 

Seedlings of avocado, cv. Topa Topa, were grown in
steamed loamy sand soil with no fertilizer, complete fertilizer
(N, P,K, S,Ca, Mg, Cu, Zn, Mn, Fe, Mo, B), -P,-Zn, -P 
and Zn, and -Zn*10 X P (640 p.p.m. P). Seedlings were 
inoculated separately with one or 2 isolates of Glomus 
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fasciculatus or were inbculated with a water filtrate of the 
mycorrhizal inoculum plus autoclaved mycorrhizal inoculum. 
Growth of mycorrhizal seedlings was 49-254% larger than 
nonmycorrhizal, except at the -Zn + 10 X P regime where 
mycorrhizal and nonmycorrhizal plants were of similar size. 
Both mycorrhizal isolates increased absorption of N, P and 
Cu at all fertilizer treatments and absorption of Zn was 
increased with all fertilizer treatments by one mycorrhi7al
isolate. Fertilization with P did not alter P concentrations- in 
leaves of nonmycorrhizal plants but increased P 
concentrations in leaves of mycorrhizal seedlings. Poor 
growth of avocado beedlings in steamed or fumigated soil can 
be related to poor mineral nutrition due to the destruction ofmycorrhizal fungi.t 

*07061 NOPAPORNBODI, 0. The effect of endo
mycorrhizas on growth and nutrient absorption
ability of corn In: Tahiland National Cornand 
Sorghun Program "Yasetsant Univ. Bangkok Ann. 
Report 1979. pp. 390-394. 1980.
 

Zea mays maize, mycorrhia. plant growth &
development, nutrient uptake. THAIL 

Vesicular-arbuscular mycorrhiza (VAM) increase
 
plant growth especially in infertile soil. Growth
 
increases are the result of enhanced ability of the
 
infected root to absorb nutrients..A pot trial was
 
conducted with the aim Jlstudyiig the effect of an
 
unnamed endomycorrhiza on growth of maize (Zes
 
mays). Spores and infected roots were placed near
 
maize roots during planting, then the pots were Filled
 
with sterilized soil It was shown that growth of
 
VAM-infected maize plants was increased and that
 
their phosphorus, potassium and magnesium content!
 
were significantly higher than in the non-mycorthizal
 
treatment.
 
07071 O'BANNON, J. H.; EVANS, D. W.; PFADEN, R. N.
 

Alfalfa varietal response to seven Isolates of vesicular
arbuscular mycorrhizal fungi. Canadian Journal of Plant 
Science (1980) 60 (3) 859-863 [En, fr, 19 ref.] Irrigated Agric.
Res. and Extension Cent., USDA, Prosser, WA 99350, USA.e endomycorrhizal fungi A ca ulospora trap pli ,Glomus e endGmycor ng aulisorate i Gaoniuf. 
esieuG. monosporus and 2 isolates each or 0.culas and . mnosseae were compared for theirinfluence on the growth of lucerne cv. Du Puits, Ladak 65,influen e n growthaof cv. all in 
Moapa and Vernal. Mycorrhiza enhanced growth of all cv. tn
the order G. epigaeus>. fasciculatus>A, trappei = 0. 
mossese>G. monospors. 
0708 OCAMPO, J.A. [VA Mycorrhlza. II. Effect on
plant growth.] Micorrizas VA. 1I. Efecto sobre elcrecimiento 
de las plantas. Anales de Edafologlay Agrobiologia (1980) 39 
(5/6) 1049-1069 [Es, en, 149 ref.] Departamento de 
Microbiologfa, Estaci6n Experimental del Zaidln, Granada,
Spain. 

Aspects of vesicular arbuscular mycorrhiza are reviewed 
in relation to the infection dynamics, specificity and the 
physiology of P uptake and the effect of the association on 
plant growth and nutrition. 
0709 OWUSU-BENNOAH, E.; WILD, A. Effects of
 
vesicular-arbuscular mycorrhiza on the size of
 
the labile pool of soil phosphate. lit:Tropical
 

Hycorrhiza Research (Ed.. by P. Hikola) Oxford 
Univ. Press Oxford, England. pp.231 (1980). 
0710. OWUSU-BENNOAH, E.; WILD, A. Effects of 
vesicular-arhuscular mycorrhlza.on the size of the labile paol

of soil phosphate. Plant and Soil (1980) 54 (2) 233-242 [En,

23 ref.] Soil Sci. Dep., Univ. of Reading, UK.
 

Inoculation of lettuce, onion and red clover with VA 
mycorrhizal fungus (Glomus mosseac) increased plant yields
and phosphate uptake in three phosphate-depleted soils wherethe labile pool of phosphate was abelled with i"p. In two 
soils the specific activity of plant phosphate was the same in
mycorrhizal and non-mycorrhizal plants. In the third soil the
specific activity was lower in lettuce and clover when-the
plants were mycorrhizal. When the experiment was repeated
with this soil under conditions giving slower growth rates, the 
specific activity was the same in mycorrhizal and non
mycorrhizal plants. The lower specific activity in lettuce and
clover in the first experiment is attributed to *reater release 
of slowly exchanging phosphate (which is not in equilibrium
with the added ap), caused by the high uptake of phosphate 

http:mycorrhlza.on


by the mycorrhizal plants. Lower specific activities in 
mycorrhizal plants may therefore not necessarily indicate 
solubilization of soil phosphate by mycorrhiza. 

0711 PAIRUNAN, A. K.; ROSON, A. D.; ABBO'z,L.K. 

Ine effectiveness of vescular-arbuscular mycofuit'zas In 


Increasing growth and phosphorus uptake of subte.ranean 

clover from phosphorus sources of different New17%
solubilities.

Phytol•gist (1980) 84 (2) 327-338 [En, 33 ref.] Dep. of Soil 
Sci. and Pl. Nutr., Western Australia Univ., Nedlands, W.A., 
Australia 6009. 

The effect of inoculation with a vesicular-arbuscular 
(VA) mycorrhizal fungus on growth and P uptake of 
subterranean clover was examined using 3 P sources with 
different solubilities. Mycorrhizas markedly increased *rowth 
and P content of tops at intermediate rates of P application
for all sources. The effectiveness of P for plant growth for 
mycorrhizal plants relative to non-myco-rhizal plants was the 
same for a water-soluble source (superphosphate) and 2 
insoluble sources (C-grade Christmas Island rock phosphate
and calcined Christmas Island rock phosphate). The 
effectiveness of P from each of the 3 sources for P uptake by
mycorrhizal plants relative to non-mycorrhizal plants was 

-also independent of the solubilities of the P sources applied. 
At a given P cone. in tops, non-mycorrhizal plants produced 
more DM than mycorrhizal plants supplied with 
superphosphate. Mycorrhizal and non-mycorrhizal plants
supplied with C-grade rock phosphate had the same dry wt. 
at a given P cone. in their tops. VA mycorrhizas increased 
Zn but not Ca uptake by subterranean clover. 
0712! PANG, P. C.; PAUL, E.A. Effects o r-


0712!PANGP.
C; PAU, E.A. Efectsof vesicular.arbuscular mycorrhiza on "C and uN distribution In 

nodulated fababeans. Canadian Journal of Soil Science (1980)

60 (2) 241-250 [En, fr, 28 ref.] Department of Soil Science, 

University of Saskatchewan, Saskatoon, Sask. S7N OWO, 

Canada. 


A two-compartment growth chamber in which the 
aboveground plant materials were exposed to "CO and the 
belowground portion was exposed to "N, under normal 
atmospheric pressure was designed for carbon and nitrogen
transfer studies. Vicia faba infected with vesicular-arbuscular 
funfus Glomus mossae and non-mycorrhizal plants fixed 
similar quantities of N, at an age of 6.5 wk. Approximately
0.10 mg N was fixed q-' dry plant materials day-' and 40 mis 
C g' dry matter day-. were synthesized by mycorrhizal and
non-mycorrhizal fababeans during 48 h e':posure to "CO, at 
6.5 wk with no apparent difference in yield of dry matter. 
The non-mycorrhizal plants transferred 37% of the fixed "C 
beneath ground. The mycorrhizal ones transferred 47% of the 
fixed "C beneath ground. Most of the difference could be 
accounted for in the belowground respiration. ;e 41CO 
produced by root-microbial systems of the mycorrhizal
fababeans was twice as great as that of the nonmycorrhizal;
both contained active rhizobium. 

0713 PICIIOT, J.; TRUONG, B. Effe,. c, the 

endomycorrhizae on growth and phosphorus uptake 

of Ag9togit6 in a pot experiment. In: Tropical 

Mycorrhiza Research (Ed. by P. Mikola) Oxford 

Univ. Press Cxford, England. pp. 206-209 (1980). 


0714 POPE, P. E. Influence of Glomus fasciculatus 
mycorrhizae on some physical and chemical characteristics of 
I'latanus occidentalis seedlings. Canadian Journal of Botany
(1980) 58 (14) 1601-1606 [En, fr, 26 ref., 2 fig., 4 tab.j
Purdue Univ., West Lafayette, Ind., USA. 

After 12 weeks inoculated seedlings were 73% taller, and 
200% greater in total dry wt.; the largest dry wt. increase 
was recorded for foliage (212%) followed by stem (202%)
and root (171%). On average foliar P cone. was 22% greater
for the inoculated seedlings. Nutrient reginses influenced inter 
alia the degree of root colonization. This increased from 42% 
of the root length in the unfertilized control to 48% in I X 
Hoagland's No 2 sol. nutrient regime and sharply declined at 
the 2X and 4X levels Total dry wt. of inoculated seedlings 
was significantly greater at each nutrient level. Seedling 
growth attributed to 0. fasciculatus is directly related to
degree of mycorrhizal colonization and inversely related to 
the amount of extractable soil P. 
07151 POWELL, C. Boosting fruit yields In blueberries 
with mycorrhizal fungi. New Zealand Commercial Grower 
(1980) 35 (10) 27, 39 [En] Ruakura Soil and Plant Research 
Station, Hamilton, New Zealand. 

A survey of nursery and field plants of [highbush] 
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blueberries in one area'showed that, where unsterilizcd peat
had been usd in the potting mixture, up to 50% of 2-year
old plants were mycorrhizal. Between 60-70% of field plants 
(3-7 years old) were mycorrhizal but the level of fungal
infection was very variable. In a field trial, 2-year-old plants
of 6 cvs were inoculated using mycorrhizal peat when they 
were planted in a humidified peat soil. By the first cropping 

greater and theyields larger by 11% (cv. Dixi) to 92% (Stanley) in 
mycorrhizal than in non-mycorrhizal plants. Yields are 
tabulated and advice isgiven on inoculation.
 

0716. POWELL, C. L.; GROTERS, M.; METCALFE, D. 
Mycorrhizal inoculation of a barley crop In the field. New 
Zealand Journal of Agricultural Research (1980) 23 (1) 107
109 [En, 16 rer., 2 tab.] Ruakura Soil Pl. Res. Sta., Minist. 
Agric. Fisheries, Hamilton, New Zealand. 

Zephyr barley was grown in small field plots with or 
without a layer of Gigaspora margarita or Glomus tenuis 
inoculum soil placed below the seed. G. margarita inoculation 
greatly increased mycorrhizal infection -levels in the roots,
vegetative growth, and N and K concs. in plants before 
flowering. Vegetative giowth response decreased from 92%
25% as the grain filled, and nutrient levels greatly decreased 

to 

in mycorrhizal and non-mycorrhizal plants. There was no 
response to inoculation with G. tenuis. 

0717. RHODES, L.H. ; GERDI2,ANN, J.W. 
Nutrient translocatioa in vesicular-arbuscular
 
mycorrhizal. In: Cock, C.B.; Pappas, P.W.
 
RudoJhp, E.D. eds. Cellular interactions in
 
yboi n aaaiA.p.7-9.Oi
symbiosis and parasati.a. pp.173-l 9 5. Ohio 
State Univ. Press (Columbus). 1980.
 

*0718 SCIIUBERT, A.; BL 'FANTE-FASOLO, P.; FONrANA, 
A. (Interactions between .,.'lcular-arbuscular mycorrhiza
and phosphorus additions In ,:upevine.] Interazioni tra 
micorrizia vescicolo-arbuscolare e apporti di fosforo nells vite. 
Allionia (1980/81) 24, 19-25 [it, en, 21 ref., 2 tab.] Dep.
Vitic., Univ. Turin, Italy.

In a phosphate-poor soil mycorrhizal plants showed a 
higher percentage and intensity of fungal colonization and 
greater stimulation of growth. With addition of P fungal
colonization was reduced and its effect on growth became less' 
evident. 

0719 STRIBILEY, D. P.; TINKER, 1P.B.;SNELLGROVE. R. 
C. Effect of vesicular-arbuscular mycorrhilzal fungi on the 
relations of plant growth, Internal phosphorus concentration 
and soil phosphate analyses. Journal ofSoil Science (1980) 31 
(4) 655-672 [En, 28 ref.] Department of Soils and Plant 
Nutritiozi, Rothamsted Experimental Station, Harpenden.
Hefts, AL5 21Q. UK. 

The effect of infection by vesicular-arbuscular 
mycorrhiza on the predictive value of soil analysis for 
available P was tested in a glasshouse experiment. LeeI:s
(Allium porrum) were grown on ten Rothamsted soils with a 
wide range of initial NaHCO3-soluble P, each of which also 
received 5 levels of added P. Soils were partially sterilized 
with I Mrad of "i-radiation, L. left untreated; plants on 
sterilized soil were infected with yellow-vacuolate endophyte
(Glomus mosses€) or left non-mycorrhizal. The NatlCO
solLh): P in the soils was measured , days after phosphate
addition. Yields from all P levels on all soils were plotted
against soil NaHCOs-soluble P content and separate smooth 
response curves were obtained for non-infected and 
artificially-infected plants. Infection increased yield only on 
soils with less than 100 mg P kg'. In contrast, naturally
infected plants gave no clearly, defined response curve to P,
and on three soils the yields were consistently low. These 
soils Fave very low natural infections and had low spore
densities probably due to the cropping history of the sites. 
Artificially-infected plants had much higher shoot P 
concentrations than did uninfected plants of similar dry
weight, over a large range of soil phosphate levels; this effect 
was also noted with the endophyte G. fasciculatus. Naturally
infected plants showed a poor relationship between shoot P 
concentration and yield.
07201 STRIBLEY, D. P.; TINKER, P. B.; RAYNER, J.II. 
Relation of internal phosphorus concentration and plant 
weight In plants Infected by vesicular-arbuscular mycorrhizas.
New Phytologist (1980) 86 (3) 261-266 [En, 23 ref., 2 fig.,
tab.] Rothamsted, Harpenden, UK. 

Earlier studies and a review of the literature indicate that 
shoots of plants infected with VA-mycorrhiza normally 

i 
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contain higher internal P cones, than those of uninfectedplants of equal size, over wide ranges of external P supplyand of host plants. Increased demand for C by infected rootsis a possible explanation for this and simple graphicalmethods of estimating the resulting dry wt. loss are
suggested. 

* 0721 TANG, Z. Y.; WAN, Z. L. [Effects of inoculation
of mycorrhizal fungi on phosphorus nutrition and growth of 
citrus seedlings.] Acta Pe-dologici Sinica (1980) 17 (4) 336345 [Ch, en, 7 ref.] Institute of Citrus, Chinese Academy of 
Agricultural Science, China.Two mycorrhizal fungi CC-I, CC-2, which anatomical 
investigations showed, were capable of association with thehost plant to form cndomycorrhiza were used to inoculate theroots of three citrus species. At 41/j months after inoculation,the injection of the root system with CC-I was 65% withglorious orange (Citrus sinrisis) and 60% with rough lemon 
(Citrus jambhin) respecti.. y; mycelia were plentiful andsome arbuscules were present on the root surfaces in bothspecies. With CC-2, the infection rate or rough lemon was70%; nomycelum was present on the root surface. No results are given for C. sinensts with this fungus. The infection rateof Poncirius trifoliata was minimal with both fungi.Experiments with phosphorus fertilizer labelled wilh Pshowed that mycorrhiza enhanced the P uptake of citrusseedlings, either from fertilizer or from soil. Fresn weight,

shoot length, leaf length and stem diameter were greater inthe inoculated seedlings than in the control. 
0722 TIMMER, L. W.; LiEYDEN, It. F. The relationship
of mycorrhizad infection to phosphorus-induced copper
deficiency in sour orange seedlings. Nei' I'hytologist (1980)85 (1) 15-23 [En, 21 ref., I pl., I fig., 2 tab.] Texas A & IUniv. Citrus Cent., Weslaco, USA. 

Inoculation of seedlings in sand with Glomusfiisciculatus gratly increased growth with or without P or Cu 
fertilization. Application IP orof Cu to non-mycorrhizalseedlings in sand did not stimulate growth whereas in sandyloam P increased growth but induced Cu deficiency
symptoms and reduced foliar Cu cones. With mycorrhizalseedlings 1P did not induce Cu deficiency symptoms, butslightly reduced foliar Cu cones. In a complete factorialexperiment, described, non-mycorrhizal seedlings receiving no
Cu developed Cu deficiency symptoms with low P levels(most severe at 200 mg P/I) which disappeared with P at 800mg/I. On noculated seedlings without Cu fertilization,increasing P rates decreased mycorrhizal infection,chlatnydospore number/g soil and foliar Cu cones. Cu 
deficiency symptoms occurred only at 800 mg PA and weremild. Apparently P induces Cu deficiency by stimulating
growiti of non-mycorrhizal seedlings until Cu becomes thelimitinb factor, whereas P-induced Cu deficiency appears tobe due to I' inhibition of mycorrhizal development oninoculated seedlings. 

*0723 WEIR, R. G.; LETIIAM, D. B.; BROADBEN-T, P.;NtcifOLL, P. J. The effect of phosphorus and vesicular.arbuscilar mycorrhizal development on growth of citrus in aSandmount series soil. In 'roccedings of the International
Society of Citriculture 1978. Griffith, NSW, Australia. (1980)
288-292 [en, 12 ref.] Biological and Chemical Research
Institute, Rydalmere, NSW 2116, Australia. 


Death of Citrus jambhir [rough lemon] seedlings, grown
in steam-air treated (60"C for 30 min) or unheated 
Sandmount sand, decreased with rising P rate from 21.9%
0 pjg P/g soil to 3.1% at 42 jig P/g soil. Seedling growth

at
 
increased with each P increment in both heated and unheated
soil. Growth in unheated soil was much greater than in
heated soil at low P rates, but not at the highest rate (42 jig).

The relative response to P was 20-fold in heated soil and 6.
fold in unheated soil. Growth in the unheated soil waspositively :orrelated with the percentage of vesicular-
arbuscular mycorrhizal infection (mean 76%) while infection 

was absent in roots from heated 
 soil. Fumigation of
Sandmount sand with chloropicrin (200 litres/ha), Di-Trapex
[methyl isothiocyanate] (500 litres/ha) or Basamid (dazomet]
(400 kg/ha) reduced growth and mycorrhizal infection. Root
samples from 5-year-old stunted and normal Valencia orangetrees growing on a range of rootstocks in Sandmount sand in 
an orchard irrigated using the drag hose system showed thatstunted trees ad on average only half the mycorrhizalinfection of normal trees. In comparison, trees grown withtrickle irrigation were all normal and had high levels ofmycorrhizal infection, 
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0724 ALLEN, M. F.; MOORE, T. S., JR.; CIHRISTENSEN,
M.; STANTON, N. Growth of veslcular.arbuscular. 
mycorrhizal and nonmycorrhlzal Bouteloua gracilis In adefined medium. Mycologia (1979) 71 (3) 666-669 [En, 16ref.] Department of Botany, University of Wyoming,
Laramie, Wyoming 82071, USA. 

A rapid technique for isolating endophyte (Glomus
beenfasciculatus)derived sporesfrom from the roots of Bouteloua gracilis hasmethods described by Ohms (1957) andSutton and B~arron (1971), anti the root-organmumo f and culture(197ppr 5) forgrn g
medium of Msse and Hepper (1975) for growing
mycorrhizal and nonmycorrhizal plants of B.gracilis has been 
modified. 
07251 ALLEN, M F. Physiological paramters
influencing improved growth of Buoteloua graci
lis associated with vesicular-arbuscular mycorjifzae. Journal of the Colotado Wyorning Acade

my of Science. 11(1):28-29, 1979. Abst. 
I ther-efore.imcasured and

cortiared scene physiological factors which vesicular-arbuscular (VA) mycorrhizae could influ
once grmth of B. igilis. Root surface phosphatase activity using p-nitropheny I phosphate
as a substrate increased 60% with infection.Total phosphorus (1P)concentration increased
50% in both shoots and leaves in infected plants
iycorrhizal plants therefore, had 110% and 50% 

nore P per plant in the roots and shoots,
pe-tively, than controls. 

res-
Bound P concentra

tions increased 61% in shoots with infection

but was equal in roots. Ninety percent increases in both chlorophyll a and b concentra
tions also were associated with infection.

Four-fold increases in transpiration rates due
 

prar'rly to 50-75% decreases in leaf resis
tance were deonstrated in greerhouse gron

nycor-rhizal over nonycorrhizal plants. These
changes correlated closely with increased phytohormnone activity due specifically to VA mycorrhizal infection. I concluded that VA mycor
rhizae improve plant growth not only through

increased nutrient and water 
uptake but alsobecause of more efficient utilization of resources via enhanced phytohosnrone activity.

Root biorass of 50-day-old Bouteloua graci]is
 

grown in phytatecontaining agat culture increased
by 40% without increased leaf biomnass when


infected with Glomus fasciculatus.

0726 AZCON-G. DE AGUILAR, C.; AZCON, R.; BAREA, I.M. Endomycorrhizal fungi and Rhizoblumi as biological
 
fertilizers for Ztfcdicago satira In normal cultivation. Nature,
UK (1979) 279 (5711) 325-327 [En, 29 ref., I fig., I tab.]
Estaci6n Exp. Zaidin CSIC, Granada, Spain.


Inoculation of a lucerne crp on irrigated calcareous soilin Granada with Glomus mossene in combination withRhizobium meliloti enhanced activity of the latter andresulted in a 211% increase in yield. These results suggestthat it may be possible to reduce the chemical fertilizers
 
added to neutral to alkaline soils in which the total P is high

but available P is actually quite low.
 

0727 IBAGYARAJ, D. J.; MANJUNATII, A.; PATIL, R. B.Interaction between a veslcular-arbuscular mycorrhlza andRhLroblum and their -ffects on soybean In the field. NewPhytologist (1979) 82 (1) 141-145 [En, 17 ref., 4 tab.] Univ.
Agric. Sci., Bangalore. India. 

Results of dual inoculations on. plants in a phosphorusdeficient sandy loam suggest that Glonus fasciculatus cangreatly assist nodulation and nitrogen fixation in field grown
soybeans with R. japonicum. 

0728 CARLING, D. E.; BRON, M. F.; BROWN, R. A. 
Colonization rates and growth re-ponses of soybean plantsInfected by veslcular-arbuscular mycorrhlzal fungi. CanadianJournalof Botany (1979) 57 (17) 1769-1772 [En, fr, 15 ref., 3
fig.] Univ. Missouri, Columbia, USA.

The interactions with Glomus fasciculatus and G.caledonius were examined. The number of infection units inseedlings increased to a max. in the presence of increasingquantities of G. fasciculatis inoculum. Seedlings remained 



free from mycorrhizal infection during the early stages of 
development. First infection units appeared 10-12 days after 
planting which was also the approx. time that Rhizobium 
root nodules and tertiary roots were first observed. The 
response to colonization by VA mycorrhizal fungi was 
evident as early as 6 weeks after planting. 

0729 DELWPd.4ZINI, C.; IV3A'A, J.!; OLIVARES, J 
Ferqtilizaci6n biol6gica (nicorr'iza + PRhizobium + 
fosfobactorias) de Trifoliurn pratense en dife-
rentes condiciones do cultivo. Revista Latino-
americana de Microbiologia. 21(3): 129-134. 
1979. 
Se estudia la cooperaci6n entre Rhizobiuxn, mico-
rrizas vesiculo-arbusculares y "oso cerias 
en cuanto a la capacidad que confieren a plantas 
do Trifolium pratense para utilizar roca fosfo-
tada en un sue;lo neutra- alcalino. Los ensayos 
se realizaron en suelo esterilizado y no esteri-
zado. La inoculaci6n con los 3 tipos do micro-
or'ganisms increment6n en las plantas el ee-
cimiento, el no. de n6dulos, el grado de mico-
,rrizaci6n y la capacidad para captar Niy P, en 
cada tratamiento del suelo ensayasdo. Los 
Rhizobium y endofitos V-A introducidos lograxon 
establecerse y forrrar las correspondientes sim-
biosis con las races, en competencia con los 
microorganismos prapios del suelo en cuesti6n; 
pero la inoculaci6n no estihml6 la utilizaci6n 
de roca fosfatada por plantas de T. pratense 
en suelo no est6ril, camo se deduce de los 
efectos sobre el creciniento da las plantas y su 
contenido de N y P. 

0 wfasciculatus0730 GRAW, D.; MOAWAD, M.; REiim, S. [Host
spehificity and the effectiveness of VA mycorrhza.]
Untersuchungen zur Wints- und Wirkungsspezifitit der VA-
Mykorrhiza. Zeitschritl rtfr Acker- und Pflanzenbau (1979) 
148 (2) 85-98 [De, en, 29 ref.] Institut rFr Tropischen und 
Subtropischen Pflanzenbau der Universitat Gottingen, 
German Federal Republic.

In a pot experiment iT'which 19, mainly tropical, species 
of higher plants were inoculated with 8 species of 
Endogonaceae, mycorrhizal effectiveness in promoting plant 
growth was generally, but not always, correlated with host 
specificity. Glornus macrocarpus G6ttingen formed an 
efficient mycorrhiza on most species. Glomus gcrdemanni
from Brazil produced mycorrhiza only on Eupatorium 
odoraturn. Mycorrhizal effectiveness depended primarily on 
the ability of the host plant to take up P from unavailable P. 
Th- growth of telianthus annuus, which readily absorbs 
unavailable P, was not affected by the development of a 
vigorous mycorrhiza which increased P uptake. Mycorrhizal 
effectiveness was greatest in Ageratum houstonianum and 
.Eupatoriumodoratum, which do not take up uavailable P. 
0731: HALL, 1. R.; ARMSTRONG, P. Effect of N*.slcular-
arbuscular m:-corrhlzas on growth of white clover, lotes, and 
ryegrass In some eroded soils. Ne' Zealand Journ,,l of 
Agricultural Research (1979) 22 (3) 479-484 [En, 17 ref.] 
Invermay Agric. Res. Cent., MAF, Mosgiel, New Zealand. 

In pot trials, eroded soils collected from 10 sites in Sou:h 
Jiland, New Zealand were inoculated with Glomus 
fasciculatus culture and sowt with Lotus corniculatus or with 
mixtures of this or white clover with perennial ryegrass. Soil 
inoculation increased the number of mycorrhizal infected 
plants and shoot dry wt. of L. corniculatus.Closer shoot dry
wt. were increased by inoculation together with theapplication of 0, 4.5 and 13.5 inP/pot, decreased with 40.5 

mg P/pot and were not affected by 121.5 mg P/pot. Ryegrass 
shoot dry wt. were unaffected by P, and inoculation only 
stimulated growth at the highest P level. Inoculation 
increased L. comiculatus shoot growth with no P but had no 
effect with 11.3 and 45.3 mg P/pot. In clover, inoculationincreased shoot growth with no P and depressed it with 453 
mg P/pot. 

07321 HAYMAN, D. S.; Mosse, B. Improved growth of 
white clover In hill grasslands by mycorrhlzal inoculation. 
Annals of Applicd Biology (1979) 93 (2) 141-148 [En, 28 ref., 
I pl., 5 tab.] Rothamsted, Harpenden, UK. 

Field trials in mid-Wales showed that growth could be 
improved by inoculation with selected vesicular-arbuscular 

mycorrhizal fungi. Afterone growing season inoculation had 
approx. doubled shoot dry wt., runner number and 
nodulation at 2 sites previously improved by adding lime and 
fertilizer, and by replacing the native vegetation mainly with 
rye grass [Lolium percnnc] and white clover. At a previously 
unimproved site, limed at the time of planting, m'corrhizal 
inoculation increased shoot dry wt. by up to 2/, times,
almost doubled runner formation and increased nodulation up 
to 5-fold where 90 kg P/ha as basic slag had been applied. 
Responses to mycorehiza at this site were smaller with 22.5 
kg P/ha and were absent where no P was added. After 2 
growing seasons inoculation responses, were even more 
pronounced at the unimproved site. Where clovers were being 
overgrown by adjacent native grasses only those given both 
90 kg P/ha and mycorrhizal inoculation survived well. 

0733 HIRREL, M. C.; GERDEMANN, J. W. Enhanced 
carbon transfer between onions Infected with a vesicular
arbuscular mycorrhizal fungus. Nen' Phytologist (1979) 83 (3) 
731-738 [En, 19 ref., I pl., 4 tab.] Univ. Illinois, Urbana, 
USA. 

C transfer between onion plants was enhanced by 
mycorrhiza formed by Glomus etunicatus. By applying 
PCNB [quintozene] to hypl-e C translocation to the root was 
reduced but not elimated, indicating that 2 transfer proceises 
may be involved; cytoplasmic translocation within hyphae 
and mass flow along hyphal walls. Most of the transferred C 
remained in the roots; little or no C was translocated to the 
shoots. Therefore it is uncertain whether C was released to 
the recipient plant or retained in the fungal tissue. 
-0734 HUGTES, M.; CIIAPLIN, M. H.; MARTIN, L. W. 
Influence of mycorrhiza on the nutrition of red raspberries. 
I-ortScience (1979) 14 (4) 521-523 [En, 16 ref.] Oregon State 
University, Corvllis, OR 97331, USA. 

Mycorrhizal raspberry plants colonized by Glomus 
had a higher concentration of plant P than non

mycorrhizal plants at 0, 22 and 44 p.p.m. soil P levels. Total 
P uptake was greater in mycorrhizal plants at 22 and 44 
p.p.m, added P. The presence of mycorrhizae did not
ifluence N, Mg, B or Zn concentrations at any soil P level. 
K concentration in mycorrhizal plants was lower than in 
controls at 22 p.p.m. added P, but total K uptake was the 
same. Cu concentration was higher in mycorrhizal plants at 
the highest P level. P additions significantly influenced the 
total uptake of all elements except Cu and the conaentration 
of all elements except Zn and Mn. 

0735; LAMBERT, D. H.; BAKER, D. E.; COLE, If., JR. 
The role of mycorrhizae in the interactions of phosphorus 
with zinc, copper, and other elements. Soil Science Society of 
America Journal (1979) 43 (5) 976-980 [En, 37 ref.]
Department of Plant Pathology, Pennsylvania Agricultural 
Experiment Station, University Park, PA 16802, USA. 

Mycorrhizae increase the uptake of Zn and Cu by many 
plants, but mycorrhizal activity is suppressed by I' 
fertilization. Soybean (Glycinc nmax Mer.) and two lines of 
corn (Zea mays L.) were used to determine if this mechanism 
is a major cause of P-induced Zn and Cu deficiencies. Shoot 
dry weights and concentratiolns or total uptake of P1,Zn, Cu, 
Fe, Mn, K, Ca and Mg were determined for mycorrhizal and 
nonmycorrhizal plants given 0, 25, 75, or 200 ppm P. 
Phosphorus fertilization significantly reduced Zn and Cu 
concentrations in mycorrhizal soybeans, but concentrations in 
nonmycorrhizal treatments were not affected. Concentrations 
of Zn and Cu in mycorehizal -and nonmycorrhizal corn were 
reuiiced by P fi'rtilicatinn. ht the reduction for mvcorrhi7al 
plants was significantly greater than the decrease for 
nonmycorrhizal plants. Reductions in Zn and Cu 
cncentrations in nonmycorrhizhl corn were the result of a
dik'tion effect and could be attributed to increased plant size
 

rather than increased P fertility per se. The concentrations of
 
the other analyzed elements were all'affected by P level and/
 
or mycorrhizal condition. In general, mycorrhizal and
 
nonimycorrhizal dry weights and element concentrations
 
converged as soil P was increased. Patterns of response to P
 
and mycorrhizae differed slightly between corn lines, and
 
such differences were marked for certain elements when corn
 was compared Aith soybean.
 
0736. McGRAW, A.C. ; CAMBLE, J.F. : SCHE2ICK,
 

N.C. Vesicular-arbuscular mycorrhizwl uptake 
of Cesium-134 in two tropical pasture gr'ass 
species. Phytopathology 69:(9): 1038. 1979. 
Abst. 
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Ten mycorrhisal species from the generai Olous, gLtaspora, A-
caulnspor., and Sclerocystis were indepndenty I-ii-tuTalid on 
t7Fwograsspecies, feniacola bahiagrass (ilapalwa notatwa), andPaneola digitgrass (Digiaria decunn&en), ni 
chambers and analyzed for-vcorrhTa-1-yphaI transport of ces-

1 3
 
iuw-134 ( 4C3) to the plants. tycorrhital or check plant 

roots w.re confined to soil in partitioned soil chambers (15 I 
1.5 cm) and 13GcS was injected 5 c from roots in thevicinity
of invading mycorrhizal hyphan. Dlgitgrass root growth in the 
injection area precluded any conclusions concerning this apec-
ies. Infection of bahiagrass roots by two of the ten mwcorrhi-
zal species resulted in a two-fold increase of the radloactivi-

ty in leaf tissue 4b hours after injection, indicating that 
so" mycorrhital species enhance ion uptake. Lim ted hyphal"


3
growth or of mycorrhical of s Aayla:k hyphal uptake ac-

count for the fact that the remaining species did not enhanep 

uptake, 


0737 NEMEC, S.; O'BANNON, J. H. Response of Ci-u= 
aurantium to Glomus etunicatus and G. mosseae after soil 
treatment with selected fumigants. Plant and Soil (1979) 53 
(3) 351-359 [En, 18 ref.] USDA, Orlando, Flonda 32803, 

USA. 


Fumigants testedwere: SMD (sodium methyl-

dithiocarbamnate) '3%, at 235, 469 and 938 I/ha; NaN, 98%, 

at 28, 84 and 140 kg/ha; EDB [ethylene dibromide] 83%, at 


'141, 	 235 and 468 I/h; DBCP [l,27dibromo-3-chloropropane] 
86%, at 28, 56 and 84 I/ha; and 1,3-D (l,3diehloronropene 
and related chlorinated C3 hydrocarbons) 92%, at 168 /ha.
With 0. niosseae sour orange plant height in the SMD, NaN3 
and two highest EDB treatments was less than in the non-
fumigated control. Although root vesicle formation was low,
chlamydospore production suggested that G. mosseac was 
least affected by EDB and DBCP. With G. etunicatus plant
height was less in the SMD treatment than in the control but 
sporulation occurred in all fumigant treatments. The highest
G. ctunicatus chlamydospore numbers occurred in all EDB 

treatments and at the lowest NaNj rate. More vesicles formed 

in roots at the high DBCP rate but fewer formed with SMD 

and high NaN, than in the control, 

073Bi NENIEC, S. Response of six citrus rootstocks to 

three species of Glomus, a mycorrhizal fungus. Citrus 

Industry (1979) 60 (5) 5, 6, 8, 9, 11,12, 14 [En, 25 ref.]

Agricultural Research, Science and Education 

Administration, U.S.Department of Agriculture, Orlando, FL 

32803, USA. 


In a pot experiment the combined shoot growth of six 

citrus rootstocks in a fine sand subsoil receiving a 12-6 

liquid fertilizer was increased 21-, 8- and 6-fold by

inoculation with the vesicular-arbuscular mycorrhizal fungi

Glomus etunicatus, G. mosseae and 0. fasciculatus, 

respectively. Shoot growth of plants receiving a 12-6-6 
fertlizer was increased only 1.8-, 1.4- and 1.6-fold by the 
same fungi. The extent of mycorrhizal dependency varied 
among citrus rootstocks, and there was an interaction 
between rootstocks and mycorrhizal species. Phosphorus
concentration in the leaves of plants fertilized with 12-0-6 was 
higher in mycorrhizal than non-mycorrhizal plants. 
0739 NEMEC, S. Response of six citrus rootstocks to 
three species of Glomus, a mycorrhlzal fungus. Proceedings
of the Florida State HorticulturalSociety (1978, publ. 1979)
91, 10-14 [En, 25 ref.] USDA, Orlando, FL 32803, USA. 

Combined top growth of 6 seedling citrus rootstocks was
increased 21-, 8- and 6-fold by inoculation with Glomus 
etunicatus, C. trossele and G. fasciculatus, respectively, at 
the 4-5-leaf :Iage when a 12:0:6 NPK liquid fertilizer was 
used, but growth was only increased < 1.8-fold when a 12:6:6 
liquid fertiliser was used. The rootstocks decreased in
dependency on the mycorrhizae in the order: sour orange,
Cleopatra mandarin, sweet orange, rough lemon, Rangpur
lime and Carrizo citrange. Rootstocks with less tendency to 
branch were usually the tallest. Root/shoot ratios indicated 
that rootstock dependency decreased as capacity for root 
production increased. 

0740 OWUSU-BENNOAII, E.; WILD, A. 
Autoradlography of the depletion zone of phosphate around 
onion roots In the presence of vtslcular-arbuscular 
mlcorrhlza. New Phytologist (1979) 82 (1)133-140 [En, 25 
ref.] Reading University, Reading RGI 5AQ, UK. 

Using autoradiography a comparison was made of the 
depletion zones of "P-labelled phosphate around mycorrhizal
(Glomus mosseac) and non-mycorrhizal onion roots grown in 
silty clay loam for 42 days. Mycorrhizal inoculation increased 
the growth and "P content of the onion plants in both y-
irradiated (i.e. sterilized) and non-irradiated soil. Successive 

autoradiographs showed that for the mycorrhizal and non
mycorrhizal roots most P uptake was within 0.2 and 0.1 cm, 
respectively, of the root surface. The effect of the mycorrhiza 
was similar to that of a cylinder of root hairs 0.1 cm long.
0741 OWUSU-3ENNOAi, E.; MassE, B. Plant growth 
responses to vesicular-arbuscular mycorrhlza XI. Field 
Inoculation responses In barley, lcerne and onion. Now 
Phytologist (1979) 83 (3) 671-679 [En, 31 ref., I pl., 1 fig., 3 
tab. j Rothamsted, Harpenden, UK.

The plants were inoculated with I of 2 endophytes
placed below the seed in a replicated field trial. After 13week h rowth s increaedbye77 (oio)A 91 

ks shoot growth was increased by 77% (onion), 79%
 
(lucerne) and 33% (barley) with I inoculum and by 4-, 6-fold 
and 30% respectively, with the other. Lucerne and onion 
responded most from inoculation in the subplots with most 
available P,whereas barley responses were confined to those 
with less available P. The uninoculated plants reached 
approx. 45% infection from indigenous endophytei and the 
Tocu!ated plants c. 70%. Inoculation responses were not 
related to infection level. One introduced endophyte spored
profusely and spread 22 cm from the point of inoculation, the 
other formed only few new spores; the indigenous fungi
hardly sporulated at all. Spore production was little affeqted
by host sp. or soil P level and was unrelated to root infection. 
The rationale of field inoculation is discussed with particulr
reference to amounts of inoculun required. 
0742 MORANDi, D.; GIANINAZZI, S.; GIANINAZZI-PEARSON, 
V. [The use of endomycorrhizae for the establishment and 
growth of axenleally propagated raspberry plants after 
transplanting.] Intir&t de l'endomycorhization dans Ia reprise
et Ia croissance du framboisier issu de multiplication
v~g6tative in vitro. Annales de l'Amlioration des Plantes 
(1979) 29 (6) 623-630 [Fr, en, 15 ref., I fig., 4 tab.] Sta. 
Amelioration des Plantes, INRA, Dijon, France. 

In growth room and glasshouse tests, growth was better 
when plants were inoculated with a mycorrhizal fungus at the 
time of transplanting from the culture tubes into the soil. 
Mycorrhizal levels were high (80-90% infection) and 
mycorrhizal plants were more vigorous and more uniform in 
size than controls. Shoot dry wt. production of cv. Bois Blanc 
transplanted into an acid soil was increased by 71% when 
inoculated with Glonmus tenuis and that of Nagymarosi in 
neutral soil by 53 and 130% after inoculation with G. 
mosseae and G. fasciculatus respectively. Increased NK 
fertilization improved the mycorrhizal effect and growth
stimulation, compared with nonmycorrhizal controls, was 209 
and 174% for a first and second crop respectively of 
Nagymarosi infected by G. fasciculatus. The results clearly
demonstrate the potential advantage of using
endomycorrhizae to improve the establishment and growth of 
axenically propagated raspberries after transplanting. 
0743 PAPRTIT, R.L. The availability of P 
from phosphategoethite bridging Cnil)ploxes. Po
sorption and uptake by ryegrass. Plant and
 

Soil 53, 55-65 (1979).
 
Pot trials using phosphated-goethite (bridging

cacnplex) as the source of P for ryeamss were
 
established. no P was readily available to rye
grass untel the surface was ;.40% covered with
 
phosphate ions. Availability increased as the
 
P level in solution increased up to 2ul. Max~inun 
availability was attained when the initial con
centration of P in solution was 2ul. which
 

ourred at about 75% coverage on goethite.
Mycorrhiza increased the availability of phosphate 
at a level of about 0.5-2 uIl P (60-70% coverage
of the goethite surface).
l.aboratory exper'iiments showed, that citrate ions 
were particularly effective in displacing P frmn 
goethite and the Olsen reagent was a good pre
dictor of P availability to ryegrass.

0744' POWELL, C. L. Effect of mycorrhlzal fungi on 
recovery of phosphate fertilizer from soil by ryegrass plants.
New Phytologist (1979) 83 (3) 681-694 (En, 31 ref.] Ruakura 
Agric. Res. Cent., Hamilton, New Zealand. 

Perennial ryegrass plants were inoculated with Gigaspora
margarita,Gloinus tenuis or the indigenous mycorrhizal fungi
and transplanted into pots containing 4 New Zealand hill 
country soils fertilized with finely ground superphosphate or 
one of 5 finely-ground phosphate rocks. After 7 harvests from 
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Dunmore soil and 4 from 3 other soils, Peru rock was shown 
to be the best fertilizer overall (av. of 24% of applied
fertilizer P recovered by plants), followed by superphosphate, 
Chatham Rise rock, Nauru Island rock, Christmas Island 
rock and Queensland rock (23, 15,4, 4 and 2% of the P 
recovered, resp.). The fertilizer value of superphosphate 
decreased rapidly over successive harvests in all soils, with 
slower decreases in the fertijizer value of Peru and Chatham 
rock phosphate. Values for Queensland, Nauru and Christmas 
Island rock phosphate were very low and largely unaffected 
by repeated harvesting. Mycorrhizal inoculation greatly
influenced P uptake from soil by plants. In II out of 23 soil-
fertilizer treatments, P uptake by plants inoculated with G. 
tenuis was increased significantly over plants inoculated with 
indigenous mycorrhizal fungi. The increased P .,uptake 
following inoculation with efficient mycorrhizal fungi tended 
to decrease over successive harvests as the available P levels 
in soil were depleted. 

0745 POWELL, C. L. Inoculation of white clover and 
ryegrass seed with mycorrhlzal fungi. New Phytologist (1979)
83 (1) 81-85 [En, 19 ref.] Soil and Field Res. Org., Ruakura 
Agric. Res. Cent., MAF, Hamilton, New Zealand. 

Seeds of white clover ,nd perennial ryegrass were 

pelleted with soil heavily infested with the indigenous

mycorrhizal fungi or efficient strains of (a) Glomus tenuis or 
(b) Gigaspora margarita and laid out on unsterilized pasture

soils. Ryegrass plants inoculated with (a) produced up to 

48% more shoot growth than plants infected with the 

indigenous mycorrhizal fungi in Dunmore soil in glasshouse

conditions. Similar inoculation of clover increased shoot 

growth by up to 91% in Te Kuiti soil in the glasshouse and 

37% in the field. Inoculation of clover with (b) increased 

shoot DM by 79% in Te Kuiti soil in the field. 

0746 	 SciiuLTZ, R. C.; KORMANIK, P. P.; BRYAN, W. C.; 

IRISTER, G. H. Vcslcular-arbuscular nsycorrhiza influence 


growth but not mineral concentrations In seedlings of eight

grwthu fatmies.rCandal ornain nseig eeaghtofsweetgum families. Canadian Journal of Forest Research

(1979) 9 (2) 218-223 [En, fr, 30 ref., 3 tab.] Sch. For.Resources, Univ. Georgia, USDA, Athens, USA.eseis, ofn8vIe-ib LUDA bar s aia families 

Seedlings of 8 '/,-sib
Liquidambar styracifua families 
were grown for 6 months in a fumigated soil mixture, with or 
without inoculum from a mixture of Glomus mosseae and G. 
etunicatus, at 140, 280, 560 and 1120 kg/ha of 10-10-10 
fertilizer. All seedlings received 3 additions of 187 kg/ha N 
during the growing season. Inoculated seedlings had greater
biomass, height and stem diam. at each fertilizer level than 
nonmycorrhizal seedlings. Differences in growth occurred 
between families in mycorrhizal plants. However fertilizer did 
not significantly affect growth or nutrient uptake of the 
seedlings. Inoculation with VA mycorrhiza did not increase 
N, P, K or Mg cones. in the leaves, stems or roots. Leaves of 
VA mycorrhizal seedlings had higher concs. of Ca, but stems 
and roots had lower concs., than the nonmycorrhizal
seedlings. Seedlings with endomycorrhizae contained higher
absolute quantities of each nutrient simply because of their 
greater biomass. The results suggest that the role of VA 
mycorrhiza in the initial growth of L. styracifiua seedlings 
may be the result of physiological stimuli other' than 
increased nutrient uptake. 

*0747 SItUFFSTALL, W. C.; MEDVE, R.J. Growthperformances and nycorrhlzae of native and Go 
hardwoods on bituminous stripmine spoils. Ohio Journal of 
Science (1979) 79 (6) 274-279 [En, 15 ref. EMB] Dep. Biol., 
Slippery Rock State Coll., Slippery Rock, PA 16057, USA.

GrowthGipoth (late(late leaf length,S stemmextension,exton,andn numbrbers ofr lflenth, e A n 

leaf primordia end scars) and mycorrhizal characteristics 

were compared in 6- to 10-yr-old samples of 10 broadleaved 

species naturally invading spoils and 4 exotics (Alnus 

glutinosa, Betula pendula,*Elaeagnus umbellata, and hybrid

poplar) commonly planted on reclaimed soils, in western 

Pennsylvania. Sassafras albidum, Acer rubrum, Populus

trcmuloides, Cratargus spp., and Robinia pseudoacacia grew

better on spoil than on non-spoil sites. Best total growtL on 

spoils was by A. rubrum, Rhus glabra, P. tremuloides, Aralia

spinosa, and R. pseudoacacia, which all grew better than the 
4 exotics. All species had mycorrhizae but type or % were 
not related to successful growth. 

07481 SMITH, S. E.; NIChIOLAS, D. J.D.; SMITH, F. A. 

Effect of early mycorrhlzal Infection on nodulation and 

nitrogen fixation In Trifollum subterraneum L, Australian 

Journal of Plant Physiology (1979) 6 (3) 305-316 [En, 34 ref.] 
Dep. of Agric. Biochem., Waite Agric. Res. Inst., Glen 
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Osmond, S.A., Australia 5064. 
Rapid establishment of vesicular-arbuscular mycorrhiza

in roots of subterranean clover cv. Mt Barker, using natural 
soil i,,oculum, was associated with improved nodulation,
increased nitrogenase activity and increased nodule efficiency.
In 2 trials on soil low in nutrients this increase occurred 
before any positive growth response to mycorrhizal infection 
was apparent. In all experiments mycorrh'zal infection was 
associated with high root P contents, but was not 
accompanied by any change in nodule P content. In a 3rd 
trial, on soil with higher nutrient levels, mycorrhizal
establishment was accompanied by increased growth, P and 
N contents within 35 days. The rate of P uptake was higher
in mycorrhizal plants and decreased with delay in 
mycorrhizal formation. 

.0749' SWAMINATHAN, K.; VERMA, B.C. Responses of 
three crop species to veslcular-arbuscular mycorrhizal
infection on zinc-deficient Indian soils. New Phytologist
(1979) 82 (2) 481-487 [En, 39 ref.] Central Potato Research 
Institute, Simla, India. 

Maize, wheat and potato plants were grown on three 
very zinc-deficient Indian soils in a pot experiment. The 
treatments were inoculation of seed with the spores of the 
vesicular-arbuscular (VA) mycorrhizal organism Glomus 
macrocarpus, dressing with '5ZnSO4 to supply 10 ppm Zn,
and a combination of both treatments (all with appropriate
controls). Plants raised from inoculated seed usually exhibited 
root infection and assimilated significantly more Zn from the 
soil than non-mycorrhizal plants did. For maize on Daurala 
soil, Zn application appeared to stimulate endomycorrhizal
transfer of Zn to the host plant; for other crops and on other 
soils, fertilizer-Zn did not improve plant uptake of Zn, and so 
it was concluded that mycorrhizal infection by itself could 
supply the total Zn requirement of the higher symbiont. Yield 
responses closely followed the pattern of Zn uptake, except 
that tuber production by the potato plants was unaffected by 
any of the treatments on any of the soils. The starch contents
of the tubers did, however, increase commensurately with thelevel of Zn in the leaves. It is concluded that the observed 
mycorrhizal effect is restricted to the more easily available 
fractions of Zn in deficient soils. The value of artificialinoculation with VA-mycorrhizae under field conditions in 
order to upgrade nutrient-deficient soils is discussed in the 
light of the above findings. 

0750 WAIDYANATHIA, U. P. DE S.; YOGARATNAM, N.; 
ARIYARATNE, W. A. Mycorrhizal infection on growth and 
nitrogen fixation of Puerarla and Stylosanthes and uptake of 
phosphorus from two rock phosphates. New Phytologist
(1979) 82 (1) 147-152 [En, 17 ref.] Rubber Res. Inst.,
Agalawatta, Sri Lanka. 

Growth and nodulation of P. phaseoloides and S. 
guianensis and nitrogenase activity of P. phaseoloides grown 
from seed in methyl bromide-treated soil were severely
retarded unless the plants were infected with vesicular
arbuscular (VA) mycorrhiza or given large amounts (500 mg/
kg of soil) of rock phosphate obtained locally as apatite or 
imported from Jordan. Added rock phosphate further 
stimulated growth, nodulation and nodule activity of 
mycorrhizal plants. Mycorrhizae also enhanced uptake of P, 
which was increased further by the addi ion of rock
phosphate. The comparative levels of P in plant. and growth 
responses were clearly different with respect to th: sources of
rock phosphate in both mycorrhizal and non-tiycorrhizal 
plants. These observations refer particularly, to P.F,phascoloides; the treatment effects were less pronounced with 

S. guianensis, because the unino'ulated plants were naturally 
contaminated ,ith mycorrhizae; but to a lesser degree than 
those inoculated. 
07511 YosT, R. S.; Fox, R. L. Contribution of 
.nycorrlzae to P nutrition of crops growing on an Oxisol. 
Agronomy Journal (1979) 71 (6) 903-908 [En, 25 ref.] Dep.
of Agron. and Soil Sci., Univ. of Hawaii, Honolulu, 96822, 
USA. 

The influence of mycorrhizae on the P requirements of 
crops in a tropical fiktd environment on a Tropeptic
Eutrustox was studied. Growth and P uptake by non
mycorrhizal and mycoirhizal plants in methyl bromide
fumiigated and non-fumigvied soii were measured at 10 levels 
of soil P using seven plant species. Brassica chinensis, which 
does not form symbiotic mycorrhizal associations, consistently
irew better and took up more P from the fumigated than 
from the non-fumigated soil. All other species growing in 



non-fumigated plots formed associations with mycorrhizae. In 
general, plants growing on fumigated soil did not become 
infected with mycorrhizac. In P-deficient treatments plant
concentration of P was enhanced by the mycorrhizal
associations. The levels of soil P at which fumigation ceased 
to reduce in the P percentage in plants were as follows: 
Glycine max (0.1 fig P/ml), Vigna unguiculata (0.2 pg P/
ml), Allium cepa (0.8 ItgP/nil), Leucaena leucocephala (1.6 
pg P/ml), Stylosanths haiata and Manihot esculenta (>
1.6 lg P/ml). P uptake by mycorrhizal plants growing on the 
two lowest soil P levels was 25 times greater than by plants
without mycorrhizal associations. Some crops therefore 
appear to depend upon a mycorrhizal association for P 
absorption front a soil of high sorption capacity. 

0752f ZAAG, P. VANDER; Fox, R. L.; PENA, R. S. DE LA;
YOST, R. S. P nutrition of cassava, including mycorrhizal
effects on P, K, S,Zn and Ca uptake. Field Crops Research 
(1979) 2 (3) 253-263 [En, 28 ref.] Coll. of Trop. Agric.,
Hawaii Univ., Honolulu, 11196822, USA. 

The nutritional requirements of cassava are ill-defined,
The P requirements of cassava and the effect of P on other 
nutrients both in the presence of vesicular-arbuscular (VA)
mycorrhizae and in soils when VA mycorrhizae were 
'eliminated by fumigation were investigated. Cassava was 
grown on field plots with 10 levels of P (0.002-1.6 p.p.m. P in 
sol.) on 2 Oxisols in Hawaii. 6 cv. were compared at I 
location. At the other location the significance of VA 
mycorrhizae on the nutrition of cassava was investigated.
There was a substantial increase invegetative growth with 
increased P fertilization inthe cv. experiment; however, tuber 
yields were not greatly affected. Even at very low extractable
soil P (tlray-I P level I p.p.m.) 5 out of the 6 cv. did not 
respond to P fertilization. I cv., Ceiba, produced 42-48 t 
tubers/ha when P in sol. was in the range 0.003-0.025 p.p.m.
In the 2nd experiment the role of VA mycorrhizac was
studied by fumigating half of each plot with methyl bromide
which destroyed VA mycorrhizal fungi. Plants grown on the 
fumigated plots did not become infected with VA 
nycorrhizae during the 1st 80 days of the growing period.
Cv. Ceiba was grown along with 6 other spp. Leaves from 
non-mycorrhizal plants (fumigated plots) invariably contained
less P on a percentage basis than leaves from mycorrhizal
plants (non-funigated plots). On the low-P plot, leaf P 
decreased from 0.30 to 0.11% when VA mycorrhiza
formation was precluded by fumigation. Likewise, K and S 
cone. in leaves decreased by 30% atd Zn by 10%. There was 
no evidence that mycorrhiza promoted Ca uptake. These 
observations provide a basis for explaining why the P 
requirements of cassava in nutrient sol. culture are very high
whereas cassava is generally unresponsive to P fertilization in
the field. 

0753 Anoirr, L. K.; RoDSON, A. D. Growth of 
subterranean clover In relation to the formation of
endomycorrhzas by Introduced and indigenous fungi In a 
field soil. New Phytologist (1978) 81 (3) 575-585 [En, 23 ref.]
Dep. of Soil Science and Plant Nutrition, Univ. of Western
Australia, Nedlands, 6009, Australia. 

Three vasicular arbuscular (VA) endophytes differed in 
their ability to increase the growth of subterranean clover
when introduced into a freshly collected field soil. Four 
indigenous endophytes infected the roots in both the control 
and inoculated treatments. Two of the introduced endophytes,
isolates of Glontus monosporus, differed in their ability to 
increase growth and P content of subterranean clover. These 
two were superior to the third introduced endophyte, G.
lasciculatus. Differences in the growth of subterranean clover 
when limited by P supply were related to the rate of 
mycorrhiza development. Inoculation of soil with the three 
introduccd-ndophytes did not reduce initial infection by the 
four indigenous endophytes. Mycorrhizas formed by G. 
monosporus and G. f,sciculatus were distinguished from 
those formed by indigenous endophytes on the basis of
morphology. Plants inoculated wi!h isolates of G. 
monosporus had a greater proportion of their dry weight and 
P content in the tops than plants inoculated with G.
faciculatus or the control plants. 

* 0754 ALDON, E. F. Endomycorrhlzue enhance shrub
growth and survival on mine spoils. In The Reclamation of
Disturbed Arid Lands. Albuquerque, New Mexico, USA;
University of New Mexico Press. (1978) 174-179 ISBN 0-
8263-0476-1 [En, 14 ref.] Rocky Mountain Forest and Range
Exp. Sta., Albuquerque, New Mexico, USA. 

The importance of'vesicular-arbuscular endomycorrhizae 
on arid zone plant communities was investigated. Fourtern 
important southwestern shrub species were found to form
endomycorrhizae under Field conditions. Atriplex canescens 
arid Chrysothanmus nauseosus showed significant growth and 
yield responses when greenhouse plants were inoculated with 
Glomus mosseae. A. cancscens inoculated with G. inosseae 
and then planted on coal mine spoils in western New Mexico 
had significantly higher survival and growth rates after two 
growing seasons than uninoculated plants. Examinations at 
several locations in New Mexico indicated that G. 
fAsciculatus and G. macrocaqos commonly formed 
associations with several shrub species.
0755 11ARROWS, J. B.; RONCADORi. R. W. 
Endomycnrrhizal synthesis by Gigaspora margarita In 
poinsettia. Mycologia (1977, publ. 1978) 69 (6) 1173-1184 
[En, 16 ref., 3 fig., 4 tab.] USDA Southeastern For. Exp. Sta.,
Athens, Ga., USA. 

Roots of poinsettia (Euphorbia pulcherrima) cuttings
became mycorrhizal when inoculated with G. margarita.
Max. endomycorrhizal formation occurred following
application of azygospores toboth the rooting medium in the
mist bed and subsequently torooted cuttings at transplantiog.
Cuttings inoculated in the mist bed or at transplanting only,
however, developed fewer mycorrhiza. Application of 125 
p.p.m. NPK/potted plant weekly fatoured mycorrhizal
formation but there was no associated plant growth
stimulation. Increasing fertility to 250 p.p.m. resulted in a 
mycorrhiza-induced growth response but the plants everntually
became chlorotic. Application 'of 125 p.p.m. or 250 p.p.m.
twice weekly significantly improved plant growth arid 
appearance. At thelower rate mycorrhical synthesis was 
repressed, occurring as scattered hyphae in the roots and at 
the higher rate it was compietely inhibited. G.margarita, in 
conjunction with ,ootone, stimulated rooting of cuttings in
the mist bed by markedly increasing the number and weight
of roots over cuttings treated with rootone alone. The 
mycorrhizal cuttings wiihstood transplant shock under high
temp. and low moiriture conditions better than the 
nonmycorrhizal ones. Thus endomycorrhi,,l plants grew
better than nonsyml i'ihc plants under conditions of low
fertility and moisture stress but the relationship appeared to 
be of miti. importance under cultural conditions favourable to 
the plant. 

0756 COOPER, K. M.; TINKER, P. B. Translocation and 
transfer of nutrients in vesicular-arbuscular mycorrhizas. 2. 
Uptake and translocatlon of phosphorus, zinc and sulphur.
New Phy)ologist (1978) 81 (1)43-52 [En, 19 ref.] Dep. of Pl. 
Sci., Leeds Univ., Leeds LS2 9JT, UK. 

White clover infected with the mycorrhizal fungus
Glomus mosseae was grown in split-plate cultures, so thatnutrients could be supplied to the external hyphae only. The
 
uptake and translocation of 'P., "Zn and "S by hyphae of the

fungus was measured. A lag phase of 2-3 days in the
 
appearance of 1P in the shoot was caused by a delay in the

uptake and translocation of P by the hyphae, rather than in

transfer from fungus to host. The molar amounts of P, S atid
 
Zn translocated were in the ratio of 35:5:1 and the mean
 
fluxes in the ratio of 50:8:1.
 
0757 CREWS, C. E.; JOtINsON, C. R.; JOINER, J.N.
 
Benefits of mycorrhizae on grooth and development of three
 
woody ornamentals. HortScience (1978) 13 (4) 429-430 [En, 6
 
ref., I pl.] Florida University, Gainessille, Florida 32611,

USA.
 

Container-grown plants of Viburnum suspensum,
Podocarpus macrophyllus and Pittosporum tobira increased 
in height, stem caliper arid fresh weight of shoots and roots 
when the peat:sand medium was inoculated With either 
Glomus fasciculatus or G. mosseac. 
0758 DAFT, M. J. Nitrogen fixation in nodulated and
mycorrhizal crop plants. Annals of Applied Biology (1978)
88 (3) 461-462 [En, 9 ref.] Dundee University, Dundee,
DDI 4HN, UK. 

A review and discussion of Rhizobium spp. and 
Glomus macrocarpus var. gcosporus and G. mossnea inrelation to yields of several crops in response to cultural 
practices. Nodulation of Phiaseolus vulgaris was increased
by a Glorus sp. infection with a consequent increase in 
plant N and P contents. A 60% defoliation of tomato plants
reduced the supply of photosynthates to the roots and 
mycorrhizal infection from 84 to 34%. 
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0759 GAUNT, R. E. Inoculation of vesicular. 
arbuscular mycorrhlzal fungi on onion and tomato seeds. New 
Zealand Journal'of Botany (1978) 16 (1) 69-71 [En, 14 ref.]
Lincoln College, Canterbury, New Zealand. 

The growth of plants in sterile soil from seed pellcted
with endotrophic mycorrhizal fungi was compared with that 
of non-inoculated plants and with that of plants grown in 

sterile soil to which mycorrhizal spores were added. The dry

weight of onion and tomato plants grown in the presence of 

mycorrhizal fungi was greater than for the non-mycorrhizal

control treatments, in a range .A soil-vermiculite mixtures,

There were no significant differ.nccs between the effects of 
different methods of mycorrhizal inoculation, 

* 0760 GODSE, D. B.;WANt, S. P.; PATti., R. B.; 

BAGYARAJ, D. J. Response of cowpca (Vigna unguiculata

(L.) Walp.) to Rhizobiun,-VA mycorrhlza dual inoculation. 

Current Science (1978) 47 (20) 784-785 [En, 7 ref.] Dep. of 

Agric. Microbiol., Univ. of Agric. Sci., Bangalore 560 U65,

Karnataka, India. 


In pot trials with cowpea in red sandy loam soil of pit

5.8, seed inoculation with Rhizobium and application of 

vesicular arbuscular (VA) mycorrhiza (mixture of yellow

vacuolate and white reticulate type Endogone fungus spores

from the rhizospicre of maize) near to the seeds gave the 

greatest increases in root and shoot wt, of plants and 

nodulation. When applied alone, VA inycorrhiza was superior

to Rhizobium It was suggested that the increased plant

development and nodulation with VA mycorrhiza was due to
the increased uptake of P. 

0761' HAt., I. R. Effect of vesicular-arbuscular 

mycorrhlzas on two varieties of maize and one of sweetcorn. 

New Zealand Journal of Agricultural Research (1978) 21 (3) 

517-519 [En, 14 ref.] Invermay Agric. Res. Cent., Mosgiel,

New Zealand. 


The effects of vesicular-arbuscular mycorrhizas (VAM) 

on the growth of maize cv. PX610 and W415 and sweet corn 

cv. Yates Golden Cross Bantam were compared. Among the 
3 cv. there were highly significant differences in 

responsiveness to VAM as well as in root dry wt./total dry 

wt. ratios, lamina P cone. and growth rate. In the absence of 

P, PX610 outgrew./ the other 2 cv. and was well infected, but
 
it failed to respond to VAM. In the non-mycorrhizal state the 

superiority of PX610 over the other cv. was attributed to its 

superior ability to produce roots and its low lamina P cone. 

VAM depressed the root dry wt./total dry wt. ratio of PX610 

but not of sweet corn or W415. 


07621 HALL, I. R. Effects of endomycorrhlzas on the 

competitive ability of white clover. New Zealand Journal of 

Agricultural Research (1978) 21 (3) 509-515 [En, 20 ref.]

Invermay Agric. Res. Cent., Mosgiel, New Zealand. 


In a pot experiment, white clover and perennial ryegrass 

were grown separately and together at5 soil P levels and 

with or without vesicular-arbuscular mycorrhizas (VAM). In 

the absence of ryegrass, VAM increased total clover DM at 0 

and 4 kg P/ha but decreased it at 36 and 108 kg P/ha. In 

the presence of ryegrass, VAM increased clover DM at 0-12
 
kg P/ha, but had no significant effect at higher levels. VAM 

and P had little effoct on ryegrass growth. VAM increased 

clover P cone. at 0-3 kg P/ha in the absence of ryegrass and 

at all P levels in the presence of ryegrass. Ryegrass decreased 

clover P cone. wit's or without VAM. In the presence of 

ryegrass, clover shoot N cone. were increased by VAM at 0-

36 kg P/ha and decreased at 108 kg/ha. Without rycgrass,

VAM decreased N cone. at 0 kg P/ha but differences were
small at higher P levels. 

*0763 HERRERA, R.; MERIDA, T.; STARK, N.; JORDAN, C. 
F. Direct phosphorus transfer from leaf litter to roots,
Naturwissenschaflen (1978) 65 (4) 208-209 [En, 7 ref.] Centro 

de Ecologia, Instituto Venezolano de Investigaciones

Cientificas, Apdo.1827, Caracas 101, Venezuela. 


In an explriment in which an intact root from the living 

root mass covering the mineral soil in an area draining

towards the river Amazon was placed in contact with leaves, 

labelled wi.h "2P, from the dominant tree species, 11Pwas 

transferred from the labelled leaves to the root by numerous
septate fungil hyphae bridges in the rhizoplane. A completehyphal co ection between livingroot tissueand a 

decomposing leafwas revealed by electron microscopy.t 


0764 HUGTIES, M.; MARTIN, L. W.; BREEN, P. J. 

Mycorrhlzal Influence on the nutrition of strawberries,

Journal of the American Society for Horticultural Science 
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(1978) 103 (2) 179-181 [En, 18 ref.] Oregon State University, 
Corvallis, OR 97331, USA. 

Strawberries (Fragari.i X ananassa) were grown on a 
clay loam soil at three levels of soil P and inoculated with 
either Glomus fasciculatus or Gigaspora calospora
mycorrhiza[ fungus. P and N concentration in the aerial part
of inoculated plants were higher than in controls; highest
concentrations were found in plants inoculated with Gloinus 
fasciculatus. Inoculation with this fungus also resulted in the 
greatest length of mycorrhizal roots and the highest 
percentage of total root length infected.t 
0765 IQAL, S. H. TAUQIR, S.: AUMAD, J. S. The 
effect veslcular-arbusculur associations onof mycorhizal 
growth of rice (Oryza sativar) under field conditions. Biolofia 
(1978) 24 (2) 351-366 [En, 16 ref.] Dep. of Bot., Punjab
Univ., Lahore, Pakistan. 

The effect of VA mycorrlizal associations on rice was 
studied by transplanting 5.wk.old seedlings in fields with 
indigenous spores. Mycorrhizal infection increased tillering,
grain production and plant wt. VA. infections in the 
transplants were considerably reduced by the flooded field 
conditions initially and growth and tillering was slowed. 
There was thus no advantage in transplanting mycorrhi7.al
seedlings as non-mycorrhizal seedlings soon became infected 
in the field. Mycorrhizal seedlings and controls differed in 
their pattern of growth and tiller formation. Arbuscles and 
vesicules were equally distributed. 

* 076t3 MATAaU, R. The effect of mycorrhizal fungi ongrowth and root development of seedlings. Information 
Bulletin, Citrus and Subtropical Fruit Research Institute 
(1978) No. 73, 13-14 [En, 3 pl.] Nelspruit, South Africa. 

Citrus seedlings, rough lemon, Troyer citrange, Cleopatra 
mandarin and Swingle tangelo and avocado seedlings, cv. 
Fuerte, were inoculated with a mycorrhizal fungus (Glomus
sp.) or not inoculated, and the effects on growth were
 
assessed after 7 months. Mycorrhizal infection greatly

enhanced top growth and root development in all cvs except

rough lemon, the effects being most marked with Cleopatra

mandarin.
 
0767 MENGE, J. A.; DAVIS, R. M.; JOhNSON, E. L. I.;
 

ZENTMYER, G. A. Mycorrhizal fungi Increase growth and
 
reduce transplant injury In avocado. California Agricultume
 
(1978) 32 (4) 6-7 [En, I pl.] California University, Riverside,
 
California, USA.
 

Avocado seeds, cv. Topa Topa, were germinated in 
sterilized sand with or without a layer of mycorrhizalinoculum I inch below the seeds. 1the inoculum comprised
soil, roots and spores from a pot in which sudangrass
[Sorghum vulgare] infected with Glomus fasciculatus had 
been grown for 105 days. The seedlings were transplanted to 
pots of sterilized sandy loam containing only 12 p.p.m. P and 
fertilized with Hoagland's solution minus P once a week. 
Seedlings from inoculated soil thrived and grew much faster 
than non-inoculated seedlings, many of which wilted and died 
shortly after transplanting. 

0768 MENGE, J.A.; JOiNSON, E. L. V.; PLATT, R. G. 
Mycorrhizal dependency of several citrus eultirars under 
three nutrient regimes. New Phytologist (1978) 81 (3) 553
559 [En, 29 ref.] California Untversity, Riverside, California 
92521, USA. 

Seedlings of 6 rootstock seedling cvs, rough lemon,
Brazilian sour orange. alemow (Citrus macrophylla), Bessie 
sweet orange, Poncirus tnfoliara and Troyer citratge werewe rne ocrstiolnaadToe iro:wr
 grown in pots fertilized each week with a nutrient solution 
(complete except for P), or with '/i rate nutrient solution or 
without nutrients. Half the seedlings were inoculated with the 
mycorrhizal fungus Glomus fasciculatus. The average
mycorrhizal dependencies (the degree to wlhich a plant is 
dependent on the mycorrhizal condition to produce its 
maximum growth or yield at a given level of soil fertility) of 
rough lemon and Brazilian sour orange were greater than 
those of alemow, Troyer citrange, Bessie sweet orasge and P. 
trifoliata. The mycorrhizal dependency of each cv., except
Bessie sweet and P. trifoliata, was substantially altered by atleast one of the fertilizer regimes. On the average, the cvsexhibited the greatest mycorrhizal dependency with the least 
fertilization. The average percentage P in non-mycorrhizal
leaf tissues was inversely correlated with mycorrhizal 

dependency at the medium fertilizer regime. An inverse
 
correlation was obseived between the dry weights of non
mycorhizal roots and the mvcorrhizal dependency.
 

http:mycorrhi7.al


0769' MENGE, J. A.; LAIANAUSKAS, C. K.; JOIINSON, E. L.
V.; PLATrr, R. G. Partial substitution of mycorrhizal fungi
for phosphorus fertilization in the greenhouse culture of 
citrus. Soil Science Society of America Journal (1978) 42 (6)
926.930 [En, 22 ref.] Univ. Calif., Riverside, USA. From
Soils and Fertilizers43, 707. 

Myccrrhizal and nonmycorrhizal irazilian sour orange
and Troyer citrange seedlings were grown in an autoclaved,
loamy sand (natural 1Pcontent 4.6 p.p.m.) with various levels 
of added P, and with or without subsequent inoculation with
Glomus fasciculatus. After 5 months mycorrhizal sour orange
and citrange receiving no additional P were as large as those 
receiving up to 278 and 56 p.p.m. P, respectively. Dry wis. 
were similarly greater in mycorrhizal seedlings at most P 
levels. The percentage of P in leaves of both cvs. was 
enanced by mycorrhizal association at all P Ievels. Variation 
in Zn, Cu rod Mn absorption appeared to be influenced by
both P cone. in the seedlings and presence of the fungus.
Number of G. spores in the soil associated with inoculated 
plants decreased with increasing P levels. There was no 
correlation between soil P or percentage P in the seedlings
and the elimination of spore production at P levels where the 
seedlings are ,o longer dependent on G. fasciculatus for 

-improved growth 

*0770 LEE, A. T. C.; BROEMBSEN, L. A. VON;
HAT'IiNGH, M. J. Endomycorrhlzal fungi enhance growth
of rough lemon seedlings in fmnigated nursery soil. Citrus and
Subtropical Fruit lournai (1978) No.536, 5-8 [En, 8 ref., 2
p.] Outspan Citrus Centre, Nelspruit, South Africa. 

, Rough lemon seeds were sown in October in virgin soil
fumigated with methyl bromide + cloropicrin at 97 g/m 2,
inoculated with a myrorrhizal fungus (Gigaspora margarita,
Glomus caledonius or Glomus fasciculatus) or not
inoculated, amended or not with double superphosphate al 
0.4 kg/ma or non-sterile virgin soil at about 16 litrcs/m,
Seedling vigour, visually assessed between February and 
SeptembIer the following year, was greatest an soil 
inoculated with G. fasciculaius followed by G. caledonius.
inoculated soil and amended soil; G. margarita slightly
depressed vigour. After 390 days shoot mass and seedling
height were greatest in soil inoculated with G. fasciculatus; 
root mass and stem diameter, however, differed little 
between this treatment and inoculation with G. margarita,
The other treatments had little or no effect on any of these 
growth parameters, 

0771 MOSSE, B. 1978. Mycorrhiza and plantgrowth. IIt:Structure and functioning ifplant

populations. (Ed. A.1.J. Freyren and J.W. Wol-

dendrop). North Holland Publ. Co. Elsevier. pp.

269-291. 

5 POWELL, C. LL.; DANIEL, J. Growth of white
clver In undisturbed soils after Inoculation with efficient 
mycorrhizal fungi. New Zealand Journal of Agricultural
Research (1978) 21 (4) 675-681 [En, 25 ref.] Soil and Field
Res. Org., Ruakura Agric. Res. Cent., Hamilton, New 
Zealand. 

White clover seedlings were inoculated with the
indigenous or I of 3 introduced mycorrhizal fungi (Glomus
tenuis, G. fasciculatus or G. margarita) and transplanted into
undisturbed cores of 8 hill country soils. After several 

harvests, at least I of the introduced fungi had increased

shoot growth in each soil by between I( and 117%. In most 

soils the growth benefit from inoculating with an introduced 

mycorrhizal fungus tended to decrease after the initial shoot 

harvest, and was then maintained at a lower level over 

subsequent harvests. In a Taihape silt loam, however, the 

growth benefit from Glomus tenuis inoculation increased

steadily over 6 harvests. In 4 out of 5 soils, previous

application of phosphate fertilizer (50 kg P/ha yr) did not

reduce mycorrhizal growth responses. 


0773 POWELL, C. LL.; DANIEL, J. Mycorrhizal fungi
stimulate uptake of soluble and Insoluble phosphate fertilizer
from a phosphate-deficIent soil. New Phytologist (1978) 80
(2) 351-358 [En, 23 ref.] Soil and Field Research 
Organization, Ruakura Agricultural Research Centre,
Hamilton, New Zealand. 

In the greenhouse, one crop of white clover and three
following crops of ryegrass (Lolium perenne) were infected 
with several mycorrhizal fungi and grown in sterilized soil 
which had received soluble phosphate (NaHIPO4) or Nauru 
rock phosphate. Plant growth responses to mycorrhizal 

-infection were larger i later crops. Glomus tenuis was
successfully introduced into soil already infested with the 
indigenous mycorrhizal fungi, and was the most efficient 
fungus used for stimulating phosphate uptake. In all four 
crops, Nauru rock phosphate was available to mycorrhizal
plants but unavailable to non-mycorrhizal plants. Plants 
infected with G. tenuis and the indigenous mycorrhizal fungi
recovered 10-27% of the phosphate fertilizer applied to the 
soil while non-mycorrhizal plants recovered only 0.4-13%.t 

0774 RHtODS, L. H.; GERDEMANN, J. W. Hyphal
translocatlon and uptake of sldfur by veslcular-arbuscular 
mycorrhlzae of onion. Soil Biiolgy & Biochemistry (1978) 10 
(5) 355-360 [En, 18 ref.] Department of Plant Pathology,
University of Illinois, Urbana, Illinois 61801, USA. 

In a soil chamber, I'S and 31P injected into the soil 8 cm 
away from onion roots appeared in mycorrhizal plants in soil 
inoculated with Glomus fasciculntus, but did not appear in 
non-mycorrhizal plants in uninoculated soil. In a second soil
chamber experiment, mycorrhizal onions took up more 3s 
per unit dry weight than non-mycorrhizal controls did when 
S was injected into soil chambers in a region 3-6 cm from 

roots. Severing of external hyphac between the application 
area and the roots reduced the concentration of 35S in tops of 
mycorrhizal plants but not in roots. Volatile 'S per unit dry
weight collected from all plants in each treatment was highest
in the mycorrhizal-hyphae intact treatment, ind higher in the 
mycorrhizal-hyphae severed treatment than in the non
mycorrhizal trea'.ment. Movement of 31S in soil from the area 
of application to roots was similar fir all treatments. 
Increased uptake of S front soil by VA mycorrhizal plants 
can result from hyphal translocation of S to infected roots by
external mycorrhizal hyphae.t 

0775: RIOES, L. H.; GERDEMANN, J. W. Influence of 
phosphorus nutrition on sulfur uptake by vesicular-arbuseular 
mycorrhizae of onion. Soil Biology & Biochemistry (1978) 10 
(5) 361-364 [En, 19 ref.] Department of Plant Pathology,
University of Illinois, Urbana, Illinois 61801, USA. 

In a pot experiment, mycorrhizal and non-mycorrhizal
plants were grown in soil inoculated with Glomus fasiculatus 
and in uninoculated soil respectively, and were supplied with 
2 rates of fertilizer P. Following IS injection into the soil,
both mycorrhizal and non-mycorrhizal plants from high P 
treatments had significantly higher 31S concentrations in their 
roots than did non-mycorrhizal, low P controls. Mycorrhizal, 
low P plants had higher concentrations of I'S in their shoots 
than did non-mycorrhizal, low P plants. III a secondexperiment, detached non-mycorrhizal onion roots from 
plants given a nutrient solution containing P for 26 days
before short-term uptake experiments absorbed S at greater 
rates from solution than did roots from plants given a minus-
P nutrient solution. This occurred at all three concentrationsof S tested, lmM, I0p.M and 0.1GmM. Increased S uptake
by mycorrhizal plants can result from the increased S 
absorbing power of roots with enhanced P status.t 

0776 RHODES, L. H.; GERDEMANN, J. W. 
Translocatlon of calcium and phosphate by external hyphae
of veslcular-arbuscular myeorrhlzae. Soil Science (1978) 126
(2) 125-126 [En, 12 ref.] Illinois University, Urbana, lllinois 
61801, USA. 

4Ca and 32 p were injected into soil 4.5 cm from onion 
root surfaces at rates designed to label available pools of Ca
and P at equivalent specific activities. Both tracers were 
detected in mvcorrhizal but hot in non-mycorrhizal plants
after 5 days. 'SCa was detected in much lower amounts than 
32P, indicating that Ca is not translocated to roots through
mycorrhizal hyphac as readily a5 P. 

* 07771 RIAZI, H.A.; DOUGLAS, L.A. Effect 
of patassium and nitrogen fertilizers and 
mycorrhiza on toranto plants in pots containing
 
podzolic soil. Inf. Se'. N.Z. Dept. Sci. Ind.

Res. 134 (Plant Nutr. v2) 411-417 (19-78)
 

0778 SPARLING, G. P.; TINKER, P. B. Mycorrhlzal
Infection In Pennlne grassland 11. Effects of mycorrhizal
Infection on the growth of some upland grasses on y-
Irradiated soils. Journal of Applied Ecology (1978) 15 (3) 
951-958 [En, 22 ref., 4 tab.] Leeds Univ., UK. 

Glomus tenuis was the dominant endophyte in grasses
that received a mixed mycorrhizal inoculum. Mycorrhizal
infection did not significantly increase plant dry wt. after 20 
weeks and frequently depressed it, but it did increase dry wt. 
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and shoot phosphorus of gra,scs grown for 19 months on soil 

with leastavailable phosphite. Grasses inoculated with G. 

mosseac formed mycorrhiza; on only I soil, and after 43
 
weeks the infected plants wire smaller titan the controls but 

had higher shoot phosphorus percentage. The generally 

negative effects of mycorrhi:.as on grass growth can probably 

be attributed initia!ly to the greater availability of nutrients in 

irradiated soil. The fine, much-branched root system permits 

efficient uptake of phosphate, and mycorrhizal uptake is not 

significant until the soil is very severely depleted. 

0779 SPARLING, G. P.;TINKER, P.B. Mycorrhlzal

Infection In Pennine grassland. 3. Effects of mycorrhizal
Infection on the growth of white clover. Journal of Applied

Ecology (1978) 15 (3) 959-964 [En, 19 ref.] Macaulay knst. 

for Soil Res., Craigiuckler, Aberdeen A19 2Q], UK. 


The effects of mycorrhizal infection on the growth of 

white clover were assessed, using ,-irradiated soil of the 

Malhani series amended with P fertilizer and lime. 2 types of 

field inecula, obtained from limed soil and from P-fertilized 

soil of the Malbam series, gave up to 20-fold increases in the 

growth of clover when little or no P was added, but had little 

effect when P was added. Infection with Glomus mosseac was 


-slight and had only a small effect on plant growth when little 
or no P was applied, though infection was greater and plant 
growth stimulated when the soil was fertilized with basic slag.
The differing responses of the various mycorrhizal fungi to P 
and lime applications could be important for the 
establishment of clover during improvement of hill grassland. 

07801 TI.BER, P.B. Effect of vesicular-

arbuscular mycorrhizas on plant nutrition and 

plant groth Phisiologie Vegetale ; 16: 74.3-751 

1978. 


0781 TiNiNER, L. W.; LEYDEN, R. F. Stunting of citrus 

seedlings in fumigated soils In Texas and its correction by

phosphorus fertilization and Inoculation with mycorrlzal

fungi. Journal of the American Society for Horticultural 

Science (1978) 103 (4) 533-537 [En, 16 ref.] Texas A&M 

Univ. Citrus Center, Weslaco, 78596, USA. 


Stunting of sour orange seedlings was observed in 

seedbeds which had been fumigated chemically or heat-

treated, and in seedlings planted in soil-less media, 

Mycorrhizae were consistently absent from stunted seedlings

arid present in vigorous seedlings in seedbeds and nurseries 

and also present in orchards. Inoculation with Glomus 

fasciculatus increased seedling height more than 300% and 

increased foliar P concentrations in greenhouse experiments 

on sour orange seedlings grown in sand culture with complete

nutrient solution. Preplant application of P at 200 mg/I did 

not increase growth or foliar P concentrations. Inoculation of 
seedlings increased growth where 0 or 100 mg PA was added, 
but not where higher rates of P were used. Application of 
high rates of P induced copper deficiency symptoms, which 
were more severe on non-mycorrhizal than on mycorrhizal 
plants. 

0782 TINKER, P.B. Effects of vesicular-arbus-
cular mycorrhizas on plant nutrition and plant 
growth Physiolo. Veg. 16(0):743-751. 1978. 

Vesicular-arbuscular (VA) mycorrhizas have been 
studied for nearly 100 years, but their effects 
on plans have only been understood recently. 
They improve the phosphorus nutrition and possibly 
that of some other elanents, of the host plant 
'by absorbing phosphate into axternal hyphae and 
translocating it to the host root, probably in 

the form of polyphosphate. Other effects have 

been suggested, and cccasionally infection with 
the fugustdeed aes grcaoth, bu nfern whthe fungus decreases growth, but no other mecha-

nism except the nutritional one has been established 

with certainty VA nmycorrtizas probably do not 

utilize sources of phosphorus which are unavailable 

to uninfected plants. 

The interaction between VA infection and environ-
mental conditions is not well established, though 
it is clear that pH, P and N content and 
temperature are important. Different species 
of VA endophytes can give very different response 
and introduced species have often given better 
responses than native ones in pot experiments; 
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some useful responses in the field are now being
 
obtained.
 

07831 ABBOTT, L. K.; ROBSON, A. D. Growth 
stimulation of subterranean clover with vesicular arbuseular 
mycorrhlzas. Australian Journal of Agricultural Research 
(1977) 28 (4) 639-649 [En, 31 ref.] Dep. of Soil Sci. and III 
Nutr., Western Australia Univ., Nedlands, W.A., Australia 
6009.
 

Growth of subterranean clover with 2 types of vesicular 
arbuscular endophytes was compared with that of 
.uninoculated plants at 5 rates of applied superphosphate
fixing soil. Plants were grown in both untreated soil and soil 
steamed to eliminate the natural population of mycorrhizal
fungi. Marked increases in the growth and P content of 
plants inoculated witlh a fungus isolated in Western Australia 
were apparent at intermediate levels of superphosphate in 
both soils. This fungus, which resembles Glomris mosscae, 
was niore efficient at increasing growth and P content of 
subterranean clover than G. fasciculaitus. The greater growth 
response of plants inoculated with the ftimgus resembling G. 
mosseac was associated with a greater amount of mycorrhizal 
roots. Responses in nodulatijn closely paralleled responses in 
growth. Non-mycorrhizal plants produced more DM at a 
given P content in tops than did mycorrhizal plants. 

0784' BLACK, R. L. B.;TINKER, P. B. Interaction 
between effects of vesleular-arbuscular mycorrhlza and 
fertiliser phosphorus on yields of potatoes In the field. 
Nature, UK (1977) 267 (5611) 510-511 [En, 20 ref.]
Department of Plant Sciences, University of Leeds, Leeds, 
UK.
 

This inoculation experiment was sited otlan area left 
fallow for 2 yr, so that the spore density was only about one 
per ml. The inoculum consisted of topsoil from nearby plots, 
on the same soil series, on which barley had been grown for 3 
yr, and which contained 13 spores per ml. The most frequent 
spore type was Glomus macrocarpus. Infection with soil 
inoculum was much greater than the low control level, but as 
expected phosphorus fertilizer suppressed it considerably. At 
harvest, fertilizer phosphorus increased yield, but least so in 
the presence of cereal soil inoculum. Interaction between 
inoculum and fertilizer phosphorus is indicated by the large
increase in yield caused by inoculum, but only in the absence 
of phosphorus fertilizer. Other organisms in the inoculum soil 
may have infected or altered the crop, but the increase in 
mycorrhizal infection, and the interaction with phosphorus 
fertilizer leaves little doubt that it was principally vesicular
arbuscular organisms which affected the yield. 

0785 BRYAN,WILLIAM C. and PAUL P.KORMANIK.(Southcat
For. Exp. Sin., For. Sci.Lab., US For. Scr., Athens.Ga. 30602, USA.)Myrorrtinta bewtll surviat and gro.th of7swetigum sedlinr Inthenursry.
SOUTH APPL Ill): .- n small plotsnheresoil -asFOR 2t-2J. 197
fumigated bromide before &owing,roots of sweelgum (Liquidarabarwith methyl 
ziyracflua L.) ieedlings werenon-mycorihizal. When suchsoil uas inoculated 
with naturally or pure culture ofoccurring endomycorhixal fungi, witha 
Gtomus moasco. 1-O sedlingi erethrifty, aucraging 8 times toller and 
approximatey 80limes greater in own-dry topweightthan thenon-mycorrhiral 
controls.
 
0786 COOPER. K. M. Endomycorrhlzas affect growth
 
of Dryopterls filix.mas. Transactions of the British 
Mycological Society (1977) 69 (1) 161-164 [En, 18 ref.]
Botany Dep., Univ. of Otago, Dunedin, New Zealand. 

In laboratory studies on soils of low Truog P content, 
growth of D.filix-mas sporophytes during the first 24 weeks 
was dependent largely on the addition of P or the presence of 
mycorrhizae. However, soil with a high Truog P level 
supported good non-mycorrhizal growth without added P. 
Addition of a complete nutrient'solution minus P to this soil, 
by slightly reducing available soil P, induced a positive 
response to mycorrhizal infection. When P was added to the 
high-P soil, growth was depressed by mycorrhizal infection at
both 12 and 24 weeks; growth reduction also occurred at 12weeks in this soil in the absence of added P. P levels in 
shoots of mycorrhizal plants were generally higher, and less 
sensitive to added P, than levels in nonmycorrhizal shoots. 
Growth and development of the prothallus was unaffected by 
mycorrhilal infection. Effects on the sporophytes are 
compard with previous data for Histiopteris incisa and 
Ptcndium aquilinum and discussed in relation to root 
morphology. 
0787 DAFT, M. J.; HACSKAYLO, E. Growth of 
endomycorrhlzal and nonmycorrhlzal red maple seedlings In 
sand and anthracite spoil.Forest Science (1977) 23 (2) 207

http:mycorrhi:.as


216 [En, 28 ref., 3 fig., 3 tab.] Univ. Dundee, Scotland, UK. 
The growth of Acer rubruin was increased when the

plants, grown in either sand or anthracite waste containing
bonemeal, were infected with Gloinus inacrocarpus var. 
gcosporus or Gigaspora gigantea, respectively. The
importance of phosphate and nitrate ior normal development 
was shonn in plants grown in sand culture. Mycorrhizal
plants grown in both media contained more phosphorus than
non-mycorrhizal plants. Effects of various nutrient treatments
and mycorrhizal infection on the size of the plants, leaf
number, leaf areas, stem anatomy and chemical composition
of the plant tissues are reported. Both the secondary and
beaded tertiary roots became infected with the fungal
endolphytes. The possible exploitation of this symbiosis on
anthracite spoil areas is discussed, 
07/89: "FiTTrER, A. If. In:fluence of mycorrhizal infection 
on k upetition for phosphorus and potassium by two grasses.
New Phytologist (1977) 79 (1) 119-125 [En, II ref.] Dep. of
Biol., York Univ., Heslington, York YOI 5DD, UK. 

A seedling each of ia) perennial ryegrass and (b) tlolcus
lanatuswere grown in srcrilized -oil on opposite sides of 125-
mm pots with mycorrhizal infection and/or root competition.

.Root competition was excluded by separating the roots of the
2 species by perspex partitions. Root competition and 
mycorrhizal infection both gave a slight advantage to (b) but
together suppressed growth of (a) considerably. Root length
of (a) was reduced by mycorrhizal infection, which was itself
increased by root competition. Competitive effects could be
explained solely in terms of mycorrhizal infection. 
0789 GEBBING, H.; SCttWAB, A.; ALLEWULDT, G. 
Myorrhiza ofo vines.] Mykorrhiza der Rebe. Vits 19)found[Nycrluzins] yorhzadr ee.Vi s(1977) 16(4) 279-285 [De, en, 8 ref.] Institut fidr Obstbau, Gemiisebau 

und Weinbau der Universitiit Hohenheim, Lelirstuhl fr
Weinbau, Stuttgart, German Federal Republic.

The growth and morphology of the endotrophicnycorrhizae of two vine cultivars (Silvaner and Aris)ycoiae arcdescribed. Stoot gw a Pubiggergrosvth and P uptake were stimulated by 
mycorrhizal inoculation especially when the P supply was 
limited. 
0790 HALL, I. R. Effect of applied nutrients and 
endomycorrhizas on Metrosideros umbellata andLeptosperniun scoparium. New Zealand Journal of Botany
(1977) 15 (2) 481-484 [En, 19 ref., 3 tab.] Univ. Otago,
Dunedin, New Zealand. 

L. scoparium ceased grovth and At. umbellata grew only
slowly in Te Anau soil unless infected by vesicula:-arbuscular 
mycorrhizas or given additional phosphorus. Mycorrhizas
stimulated P uptake but did not always supply the host's full
11requirements. High shoot P cones., effected by applying P,
reduced mycorrhizal itfection. In L. scoparium shoot P rose 
to a toxic level but the fungus was no, eliminated. Theapplication of nutrients other titan P stimulated growth of 
m)corrhizal plants, generally lowered the cone. of P in the
shoots and increased infection levels. Because of the presence
of residual infections, it was concluded that infection level is 
at indication of a host's mycotrophic status only when it is
known the endophyte is benefitting growth. 
07911 HALL, 1. R.; ScOTT, R. S.; JOHNSTONE, P. D. 
Effect of vesicular-arbuscular mycorrhizas on response of 
'Grasslands Huia' and 'Tamar' white clovers to phosphorus.
Nen Zealand Journal of Agricultural Research (1977) 20 (3)
349-355 [En, 19 ref.] Invermay Agric. Res. Cent., MAF,
Mosgiel, New Zealand. 

White clover cv. Huia and Tamar seeds were inoculated 
witl Rhizobium trifolii, germinated, inoculated with
Sclerocystis rubiforinis, Glomus mnonosporous and G. tenuis 
or given no mycorrhiza, and grown on sterilized Warepa silt
loam (1.4 kg/pot) with 0. 10, 30, 60, 90, 120, 160, 180, 210 
or 240 kg P/ha. At 0 and 10 kg P/ha, DM yield frommycorrhizal-treated pots was 0.303 g/pot and from pots
without mycorrhiza and uninoculated 0.231 g/pot; at > 30 kg
P/ha, means were 0.831 and 1.047 g/pot, resp. Tamar yielded 
more than Huia with >30 kg F/ha in both mycorrhizal and
non-myeorrhizal plants. Herbage P cone. was lower in plants
without mycorrhiza at 0 and 10 kg P/ha, and in mycorrhizal-treated plants percentage infection decreased with in.:reased 

P ,endomycorrhizal 

07921 }YHTI, D.S. ; DM, J.M. Influence ofVA mycorrhiza on plant growth. Uptake of molyb-
dunun . Rothamstcd Annu. Report for' 1977. 
1 athamstd Exp. Sta; Harpenden, Englatd. p.240 

lest Available Docum e nff 

0793; HAYMAN, D. S. Mycorrhizal effects on white
clover In relation to hill land improvement. ARC Research
Review (1977) 3 (3) 82-85 [En, 2 ref., I tab., I fig.]
Rothainsted Exp. Sta., Ilarpenden, lerts. 

A synthesis is preseuted of the main principles and facts
established at a meeting lield at Leeds Univ. in July 1977 on 
ways of using mycorrhiza to improve clover establishment 
and growth in hill grasslands. Pot tests in phosphate-deficient
upland peat soils indicated benefits with mycorrhizal
inoculation resulting from improved phosphate nutrition.
Field tests are now in progress at 3 locations in Argyll, Dyfed
and Yorkshire involving co-operation between ARC
iistitutes, universities and ADAS. Future work will 
concentrate on evaluating native and introduced mycorrhizal
fungi in relation to land reclamation schemes, their ecology 
and relative symbiotic effectiveness in the cool wet uplandenvironment, their interaction with rhizobia, and methods of 
enionment tr iction and metod of
iioculum production and field inoculation,
0794 " ISIA', R. Effect of several Endogone 
spore types on the yield of Vina i_.a_. __ula
Internal Report, Internat. Inst. Trop. Agric., 

I , Nigeria, 19pp. 1977. 
*0795: IQBAL, S. H.; QUREstit, K. S. The effect of 

vesicular arbuscular mycorrhlzal associations on growth of
sunflower (Hlellanthus annus L.) under field conditions. 
Biologia, Pakistan (1977) 23 (2) 189-196 [En, 17 ref., I pl. (4
fig.), 3 tab.] Univ. Punjab, New Campus, Lahore, Pakistan. 

Sunflower plants became mycorrhizal as early as the 2
leaf stage when grown in P deficient soil. A correlation was

between the eAtent of Endogone infections and thenumber of leaves. The V nohl epnil omber of leavetions VA endophyte responsible for 
mycorrhizal infections included white reticulate, honey
coloured sessile, red brown laminate and yellow vacuolate 
types of spores. Mycorrhiza plants at harvest were taller,stouter, had more numerous and larger leaves, and bredisks producingplants. The latter showedviable seeds than nonmycorrhizalP deficiency symptons and 
produce saler skswith i dc5060lonab 
produced smaller disks with c. 5060% nonviable seeds. 
Mycorrhizal plants removed more P from the rhizosphere.

*0796 JANOS, D.P. Vesicular-arbuscular mycor

rhizae affect the gxowth of Bactrias ies.
 
P'rncipes (1977) 21(1) 12-TFntis Ii- p.

Res. Inst., Balboa, Panama Canal Zone.
 
In sterilized soil uLinoculated seedlings of Bl.
&asipesgrew very little and mst of them died 
within 1 yr of planting, wher,as 7 out of 9 
seedlings inoculted by adding chopped mycorrhizal 
cacao roots to the soil survived to the end of
the e t. hey wre also sigifcntly 

taller and had larger and more leaves than un
inoculated plants. Roots of the uninoculated 
plants remained uninfected, whereas those of the
inoculated plants developed vesicular-arbuscular 
mycorrhizae. The importance of mycorrhizae to
 
palms and its implication for the palm grower
 
are discussed.
 

* 0797; KORMANIK, P. P.; BRYAN, W. C.; SCttULTz, R. C.
Influence of endomycorrhizae on growth of sweetgum

seedlings from eight mother trees. Forest Science (1977) 23
(4) 500-505 [En, 10 ref., 3 fig., 2 tab.] SE Forest Exp. Sta.,
Athens. Ga., USA. 

Liquidambar styraciflua seedlings in plots of fumigated
soil containing Glonuus mosseae were endomycorrhizal after 6
months and outgrew the non-nimycorrhizal control seedlings,
regardless of soil fertility. Adequate endomycorrhizal
inoculum in nursery beds may allow the use of less fertilizer. 

0798, KORMANIK, P. P.; BRYAN, W. C.; ScnULTz, R. C.
The role of mycorrhizae In plant growth and development. In

Physiology of root-microorganisms as.. .iation [Vines, H. M.
(Editor)]. (1977) 1-10 [En, 22 ref.] Inst. for Mycorrhizal Res.
and Development, Southeastern Forest Exp. Sta., Athens, GA 
30601, USA. 

The morphology of ectomycorrhizal and 
fungi and the role thc) play in plant growth

and development are described. The methods used to studyuptake often reduce the effectieness of these root symbionts,and so extrapolation of the data from such work to plants
growing in soil may not be correct. Root symbionts may be 
deeply involved in the transfer, synthesis and stimulation of 



growth hormones within the host plant, but the extent of 
such involvement is unknown. 

* 0799 LINDSEY, D. L.; CRESS, W. A.; ALDON, E. F.The effects of endomycorrhlzae on growth of r.bb.tbrush,
Th effecstsof e n rowth ofe mterial,, ndcornh spi
fourwing Serice Researh Note spoilUSDA Forestsaltbush, and corn in coal mineRM (1977) material.No.343, 

6pp. [En, 12 ref.] Department of Botany, New Mexico State
University, Las Cruces, USA. 

Vesicular arbuscular endomycorrhizae formed by
Goomus fasciculatus increased the survival and growth of 
Chzysothaminus nauscosus, but had no effect on Atriplex 
canescens or maize on coal mine spoil. 

0800. MOSSE, B. Plant growth responses to vesicular,
arbuscular mycorrhiza 10. Responses of Stylosanthfs and 
maize to inoculation In unsterile soils. New Phytologist
(1977) 78 (2) 277-288 (En, 29 ref.] Rothamsted Exp. Sta.,
Harpenden, Herts ALS 2JQ, UK. 

Results of inoculation with vesicular-arbuscular 
endophytes (VA) in 12 non-sterile soils (II of which were of 
tropical origin), with and without added rock phosphate or 
Hyperphosphat, on the growth, dry weight, P uptake, nodule 
weight and nitrogenase activities of S. guyanensis and maize 

.are presented. VA endophytes established well in all but one 
soil. Growth was best in inoculated plants in 11 out of 12
soils given added P and significantly so in 5 out of 12 soils,
In general, P utilization was increased by VA inoculation,
though there was no evidence of increased P availability.
Inoculation often stimulated nodulation by rhizobia but, in 
contrast to irradiated soils, there was no clear relationship
between percentage plant P and nodulation. The results i 
terms of possible field inoculation with VA endophytes are 
discussed. 
0801! NEMEC, S. Reaction of six citrus rootstocks to 
three Glomus species, [Abstract]. Pioceedings of the 
American Phytopathological Society (1977) 4, 227 (En]
USDA, Orlando, FL 32803, USA. 

Seedlings of 6 citrus rootstocks were inoculated with 
the vesicular-arbuscular mycorrhizal (VAM) fungi, Glomus 
etunicatus, 0. mosseae and G. fasciculatus in sand in the 
greenhouse. One set was fertilized monthly with a liquid 12-
6-6 formulation and another with 12-0-6. All inoculated 
seedlings grown with either fertilizer grew well. Combined
growth of all rootstocks was increased 21-, 8- and 6-fold by
G. etunicatus, G. mosseae and G. fasciculatus, respectively,
with 12-0-6. Growth of similar seedlings increased no more 
than 1.8-fold with VAM fungi and 12-6-6. Height difference 
between VAM-inoculated rootstocks and controls was 
ranked highest to lowest in the order: sour orange,
Cleopatra mandarin, sweet orange, rough lemon, Rangpur
lime and Carrizo citrange. With G. mosseae, growth rates 
varied from 0.32 cm/day for Cleopatra to 0.19 cm/day for 
Carrizo citrange. A 40-50-day lag period occurred after 
inoculating seedlings of all rootstocks. Only G. mosseac 
sporulated in soil around roots when 12-6-6 was used. G.
etunicatus and G. mosseae sporulated in soil when 12-0-6 
was used. 

0802' POWELL, C. LL. Mycorrhizas In hill-country soils 
11. Effect of several mycorrhlzal fungi on clover growth In 
sterilised soils. New Zealand .Journal of Agrcultural
Research (1977) 20 (I) 59-62 [En, 13 ref., 4 tab.] Ruakura 
Agric. Res. Cent., Minist. Agric. Fisheries, Hamilton, New 
Zealand. 

White clover seedlings were inoculated with the 
indigenous and 5 introduced strs. of mycorrhizal fungi and 
planted in 4 sterilized hill-country soils. After 10 weeks 
growth infection with the indigenous mycorrhizal fungi had 
caused increases in shoot dry matter over nonmycorrhizal
plants from 130% in Waingaro steepland soil (south aspect)
to 3700% in Te Kuiti silt loam. E3 was more efficient than 
the indigenous fungi at increasing P uptake and plant growth
in 2 silt loams. The indigenous fungi in 2 steepland soils were 
more efficient than all 5 introduced fungi at stimulating plant
growth. The relative efficiencies of tie 5 introduced 
mycorrhizal fungi were different in each soil. There was no 
correlation in any soil between thi P uptake efficiency of
mycorrhizal fungi and the frequency of their hyphal
connexions between the soil and the root system. 

0803 POWELL, C. LL. Mycorrhizas In hill country
soils ill. Effect of inoculation on clover growth in unsterile 
soils. New Zealand Journal of Agricultural Research (1977) 

Minist. Agric. Fisherie,PB, Hamilton, New Zealand. 
Shoot growth in glasshouse clover seedlings. 

preinoculated with a sporocarpic Glomus sp. (E,) ant
transplanted into soil cores of Te Kuiti silt loam from hillcountry paddocks, was 90% greater than that of plants
preinoculatedriouae ihteidgnuthe fungi. Therewith indigenous mycorrhizal 
were large but non-significant growth increases in Mahoeuiisilt loam and in south aspect Waingaro steepland soil. Clover 

yori~lfni hr 

seeds were also sown in hill country paddocks above pads of 
soil inoculated with E3 or the indigenous mycorrhizal funb;.
E3 caused 50% more shoot growth in south aspect Waingaro
steepland soil, but 42% less shoot growth in north aspect
Waingaro soil. Clover seedlings were preinoculated with E3 or 
the indigenous mycorrhizal fungi and grown in a glasshouse
in soil cores of Te Kuiti silt loam, which had been annually
fertilized with P at 0, 11.2 or 44.8 kg/ha. E-inoculated plants
took up 108% more P than plants inoculated with the 
indigenous mycorrhizal fungi at the highest fertiliser rate,
increases ht lower fertiliser rates were smaller and non 
significant. These experiments suggest that E3 can be 
introduced into hill country soils and increase the uptake ol 
residual and fertiliser P from soil. 
0804: POWELL, C. L. Mlycorrhizas In hill country soils.
5. Growth responses In ryegrass. New Zealand Journal of 
Agricultural Research (1977) 20 (4) 495-502 (En, 16 ref.] Soil
and Field Res. Org., Ruakura Agric. Res. Cent., MAF,
Hamilton, New Zealand. 

Mycorrhizal fungi stimulated shoot growth of perennial 
ryegrass in soils with up to 60 jig P/ml although responses 
were generally greater in less-fertile soils. The size of the 
mycorrhizal response was also influenced by soil type, the sp.
of thycorrhizal fungus used and the number of ryegrass crops 
grown in the test soil. In the 1st ryegrass crop grown in 4 
hill-country soils, Gigaspera margarita stimulated from 8% 
less to 213% more P uptake than the indigenous mycorrhizal
fungi. After 4 successive crops, the increased uptake by
Gigaspora-infected plants was 59-550% in the 4 soils. As 
soils became depleted of P with successive crops, non
mycorrhizal plants and those infected with inefficient 
mycorrhizal fungi became less able to extract P from soil. 

*08051 POWELL, C. L. Efficient mycorrhlzal fungi
reduce fertilizer requirements. In Proceedings of the Ruakura 
Farmers' Conference 1977, 29th Conference Hamilton, New
Zealand. Wellington, New Zealand; Ministry of Agriculture
and Fisheries. (1977) 24-27 [En] Soil and Field Res. Org.,
Ruakura Agric. Res. Cent., Hamilton, New Zealand. 

6 pasture soils with quick-test P contents ranging from 3 
to 30 were sterilized, [white] clover seedlings were re-infected 
with the local mycorrhizal fungi or left uninfected, planted
into the soils and grown for 10 wk. Fungi increased shoot 
DM, especially in soils with P <6. In a 2nd experiment,
clover was grown in Te Kuiti soil which was sterile or 
infected with local fungi or strain E3 with 0, 300 or 600 kg
superphosphate/ha. At the high P rates, Ei-infected plants 
were larger than those under other treatments. Methods of
inoculating field soils with efficient mycorrhizal fungi to 
stimulate pasture growth are briefly discussed. 

0806 SAtE, S. R.; KIAN, A. G. The effect of 
veslcular-arbuscular mycorrhizal associations on growth of 
cereals Ill. Effects on barley growth. Plant and Soil (1977)
47 (1) 17-26 [En, 20 ref., 2 fig. 2 tab. 
Univ. Islamabad, Pakistan. 

Barley seedlings already mycorrhizal when planted in the 
field in phosphorus deficient soil grew much better than non
mycorrhizal plants, removed more phosphorus from the soil 
and had more dry matter. Yield was increased 4-fold but 
individual grain wt. was not affected. Differences between 
mycorrhizal and not-roycorrhizal plants were almost 
eliminated by the application of phosphate fertilizer,
indicating that the fungus does not enhance barley growth in 
soils containing enough available phosphate. Endogone spore
number, my:orrhizal development, root infection and 
increased groxth were positively correlated. The extent of 
root infection was greatest in mycorrhizal plants in soil not 
supplemented with phosphate and it decreased in inoculated 
plants in the plot with superphosphate. Number of tillers and
ears/plant were more than double in mycorrhizal plants
compared with non-mycorrhizal ones. 

0807, SMITH, S. E.; DAFT, M. J. Interactions between
 
growth, phosphate content and nitrogen fixation in
 
mycorrhizal and non-mycorrhizal Afedlkago satir. Australian
 

20 (3) 343-348 [En, 14 ref., 6 tab.] Soil Field Res. Org., Journal of Plant Physiology (1977) 4 (3) 403-413 [En, 35 ref.] 
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Dep. or Biol. Sci., Dundee Univ., Dundee DDI 4MN, UK.
Nodulated plants or lucerne cv. Europe, both non-

mycorrhizal and mycorrhizal (inoculated with Glomus 
mosseae), were grown in sand or soil at a range of P levels,
and intensity of mycorrhiral infection, intensity of nodulation,
growth, nitrogenase activity (acetylene reduction) and N and 
P content were measured. Both nodulation and mycorrhizal
infection had occurred within 2 wk of inoculation with the
appropriate endophyles. Major increases in dry wt. of 
mycorrhizal plants were not apparent until approx. 10 wk 
from inoculation. However, mycorrhizal plants showed more 
extensive nodulation, coupled with higher rates of nitrogenase
activity from 2 wk onwards, and at the final (12-wk) harvest 
had higher N content. P content of mycorrhizal plants (jig
P/g dry wt.) was also greater than non-mycorrhizal plants at
7 wk. By 10 or 12 wk, when significant mycorrhizal
enhancement of growth was apparent, the total N and total 
P/mycorrhizal plant were also higher, but nitrogenase activity
and P content measured on a dr wt. basis showed no
significant differences between mycorrhizal and non-
mycorrhizal plants. It is clear that mycorrhizal enhancement
of P uptake and N fixation precedes any effect on growth and 
the results indicate the importance of the time factor in the 
development of this tripartite symbiosis between legume,
Rhizobium and mycorrhizal fungus. 

* 0081 SWAMINATIIAN, K.; VERMA, B. C. Symbiotic
effect of vesleular-arbuscular mycorrhizal fungi on the 
phosphate nutrition of potatoes. Proceedings of the Indian
Academy of Sciences, B (1977) 85 (5) 310-318 (En, 40 ref., 2
fig., 3 tab.] Cent. Potato Res. Inst., Simla, India. 

Glonius miacrocarpus, occurring widely in Indian soils,
increases P uptake from the soil. Inoculating the seed tuber
with a slurry of the spores gave better results than direct 
inoculation of the soil. In an infertile soil mycorrhizal plants
took up X8 more P and made X5 more growth than non
mycorrhizal plants. Under natural conditions only 23% of
the potato fields surveyed carried spores of, or root infection
by endomycorrhizal fungi. 
0809 ALI, B. Influence of the endophytes of Nardus 
on plant growth. Plant and Soil (1976) 44 (2) 329-340 [En]
Department of Agricultural Botany, University College of
Wales, Aberystwyth, Dyfed, UK. 

Results of experiments with autoclaved or gamma-
irradiated soils showed that, under the experimental
conditions, the vesicular-arbuscular endophytes of Nardus 
stricta had no statistically significant effects on plant growth, 
08101 BARROWS, J.B. Endomycorrhlzal synthesis In 
poinsettia. [Abstract]. Proceedings of the American 
Phytopathological Society (1976) 3, 265 [En] Georgia
University, Athens, Georgia 30602, USA. 

Poinsettia plants inoculated with the endomycorrhizal
fungus Gigaspora calospora became infected with hyphae,
arbuscules and vesicles of the fungus developing in the root 
cortex. Addition of spores to the rooting medium in the mist
bed increased the survival of transplanted cuttings by 20% 
over the controls. Mycorrhizal plants showed a 2545% 
increase in total fresh weight as compared with
nonmycorrhizal plants. Application of a low rate (125 p.p.m)
of the nutrient compound Miller Nutri-Leaf 60 resulted in athree-fold increase in mycorrhizal infection and equally goodplant gro w h a co p r d wi h rso s s t a h gh ( 5p wth as compared with responses to a high (25"
p.p.m.) rate. 

0811, BENSON, 1I.R.; COVEY, R.P. Jr. Respont!

of apple seedlings to zinc fertilization and 

Mycorrhizal inoculation. HortScience 11(3):25:
253. 1976.
Zinc fetlization (5 


Zinppm)of aple seedlings 
(Malussp.) grown in chloropicrit-futigated 

soil increased shoot weight slightly and Zn 

concentration significantly aTter 70 days.

Inoculation of seedling with vesicular-arbuscu. 

lar mycorrhizal fungus Glcmus mosseae (licol.

Gerd. ) Gerd. &Trappe. or-G-.Tasc-c-u-latus 

(Thaxter) Gerd. & Trappe i7thU-tz- -ti"fiza.-
lica-~the 
tion increased shoot weight but not plac Zn
concentration. Zinc fertilization plus mycor,-
rhizal inoculation increased shoot weight and 
Zn concentration. Total Zn uptake was increase 
fold by combined Zn fertilization and G.fasciculatus inoculation. G. mosseae wua 


.slightly less effective than G. fas6iculatus
 
in promoting seedling growth. 

*08121 BRYAN, W.C.; RUEIILE, J.L. Growth stimula
tion of sweetgum seedlings induced by the endomycor
rhizal fungus GtomuA mo65eae. Tree Planter's Notes
 
27(9):24. 1976.
 

0813 Cox, G.; TINKER, P. B. Transloecatlon and 
transfer of nutrients in vesicular-arbuscular mycorrhizas.
New Phytologist (1976) 77 (2) 371-378 [En, 24 ref., 4 pl., 1 
fig.] Leeds University, LS2 9T, UK. 

Digestion of the fungus by the host (onion) was probably 
not a significant factor in P04 transfer. Transfer across the 
membranes of the living fungus and host was more likely.
0814 CRusH, J. R. Endomycorrhizas and legume
growth In some soils of the Mackenzie Basin, Canterbury,
New Zealand. New Zealand Journal of Agricultural Research 
(1976) 19 (4) 473476 [En, 24 ref.] Grasslands Div., DSIR,
Lincoln, Christchurch, New Zealand. 

In a glasshouse trial endomycorrhizaf plants of Trifolium 
repens and T. pratense grew better than non-mycorrhizal
plants in a range of fertilized znd unamended soils. The 
relative benefit of mycorrhiza formation increased as'P 
availability and DM yields decreased. The same mycorrhizal 
fungus was parasitic on T. hybridum and Medicago satisa,
reducing growth by 3-16%. These results indicate that 
endophyte-host relationships in the symbiosis change from 
mutualism to parasitism as P availability increases. 
0815i DAFT, M. J.;EL-GiAtiMi, A. A. Studies on 
nodulated and mycorrhizal peanuts. Annals of Applied
'Biology(1976) 83 (2)273-276 [En] Department of Biological

Sciences, University of Dundee, DDI pm

Yields of fruits, plant size and chemical content of 
shoots, roots and seeds were higher in peanuts infected with 

Scioloes (7 82 DteogicaK77[] of 4HN, UK. 

Glomus mosseac. Infection with Glomus and Rhizobium 
stimulated nodulation and acetylene reduction rates. Dually
infected plants given various phosphorus treatments produced 
more fruits, dry matter and nodules, and contained more 
phosphorus and nitrogen, compared with nodulated-only
plants. Mycorrhizal infections were high in all treatments.
 
Together these two endophytes contributed greatly to the
 
vigour of the host.
 
0816; GRAHAM, S.0.; GREEN, N. E.; HENDRIX, J.W.
 
The Influence of veslcular-arbuscular mycorrhizal fungi on
growth and tuberlzation of potatoes. Mycologia (1976) 68 (4) 
925-929 [En, I1 ref.] Department of Plant Pathology,

Washington State University, Pullman, Washington 99163,

USA.
 

In a three-year experiment in which potato plants were 
grown by the misted-root culture, inoculation of the roots 
with Glomus fasciculatus almost doubled the average number 
of tubers/plant and increased the dry weights of the tops and 
roots. In a one-year experiment, inoculation with G.mosscae 
did not affect the average number of tubers/plant but did
increase the dry weights of the tops and roots. Neither fuigus
affected the percentage content of dry matter in the tubers.
0817, HAINES, B. L.; BEST, G. R. Glomus mosseae, 

endomycorrhizal with inquidambar stracflura Lseedlings
retards N O ,N O , and N 114 nitrogen loss from a tem perateforest soil. Plant and Soil (1976) 45 (I) 257-261 [En] Botany
Department, University of Georgia, Athens, Ga.30602, USA. 

The influence of a mycorrhizal fungus on downward 
movement of NH4, NO,, and NO,nitr,,en in forest soil was 
determined by establishing combinations of soii, fungus andseedlings in plastic pipes and monitoring the nitrogen contentof water percolating tu two depths. Compared with controls 
of soil alone and of soil + seedling alone, treatments 
containing the mycorrhizac showed a.significant reduction of 
NI!,-N loss from 5 and 25 cm depths and significant
reduction of NO3N loss from the 5 cm depth. No significant
effect was oLerved on nitrite loss. 

08181 HALL, 1.R. Response of Coprosmm robusts to
 
different forms of endomycorrhlzal inoculum. TransactionsofBritish Mycological Society (1976) 67 (3) 409-411 (En, 16
ref.] Botany Department, University of Otago, Dunedin, NewZealand.
 

In experiment, Coprosma obusta seedlings were
 
inoculateda with Ispores or root segments infected by a small
spored spe is of Glomus or Acaulospora laeis. More rppidgrowth stimulation occurred with root segments than. with 
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spores and with Glomus than with Acaulospora. Accordingly
the GCm us infected plants were ultimately the larger, but the 
Acaulospora infection seemed no less effective once 
established. Application of P or complete fertilizer decreased 
the ultimate shoot %%eight of the mycorrhizal plants, probably
by delaying mycorrhizal infection. 

As	0819, IBERT, D.A. ; COiLE, Ii. Jr. Establish-
ment of legume mycorrhizae for' strip mine revege-
tation. Proceedings of the American Phytopatho
logical Society. Vol. 3, 1976. p.107. Abstract. 
Growth response to mycorrhizae is greatest where' 
available phosphorus is low, plants ar coarse-
rooteail littlesors no fl, pnulas ise-
rooted and litele or no fungal inoculur is pre-
sened. These three conditions exist for legumes 
and mine spoil, which suggest substantial improve-
ment in growth will follow establishment of endo-
mycorThizae. 
Pesistant stands of birdsfoot trefoil (Lotus cor 
niculatus), crcxwn vetch (Coronilla variaT, 
sweet clover (elitotus albtZ) and flatea (La.h_ 
rus sylvestris)-wer-est=BI-shed on limed be-

,oher,~s~~r'tilized mine spoil using field 

soil (5% v/v) as inoculuin for endonycorrhiza for-
mation. Increases in dry matter production due 
to infection ranged from 7-19 fold in the second 
year. Five %sterii'l soil or soil frcom which 
mycorrhiza spores wen removed did not produce 
mycorrhizal infection or improve growth when 
added to spoil. 1he benefit of the inoculum used 
was equivalent to 30 Kg/ha P for birdsfoot t'-

foil at low to moderate levels of available P. 
Fungal strains form soils of PH 4.0 or lower per-
formed equally well or better at a spoil pH 
of 4.8 than at 5.7 in constrast to two reference 
strains from higher pH soils. Performance of 
several grasses was not substantially improved 
by mycorrhiza fornation. 

0820 MOSSE, B.,C. L. POWELL and D. S. HAYMAN. (Rothamoted 
Exp. Sit., Harpenden. tterts, Engl., UK.) Plant growth to vesicular-rmpomn

arbsrcularmycorrhlza: IX.Interactions VA myeorhltas, rock plosplate
litete 
andstmhlotle nItrogte fixation. NEW PItYTOL 76(2): 331-342. 1976.-
Interactions between vesicular-arbuscular (VA) mycorrhiu, utilization of rock 
phosphate wereexamined in 3 legumes (dover, Stylosanthesandnodulation 

andinonions, grown in 8 P-deficient soils with pH 
Irrespective of pH. Inoculation with VA endophytes increased P uptake in all 
host plants in all the soils when the indigenous endophyto had been removed 
by irradiation, but appreciable increases in plant dry weight occurred only 
when P concentrations of theuninoculated plants were low, generally below 
0.15%. In the acid soils adding rock phosphate generally improved growthof 
the non-mycorrhizal plants and Inoculation with VA endophytes greatly
improved its utilization. The effects persisted when the soil wasuseda2nd 
time. In neutral and alkaline soils rockphosphate to 

andCenrrossena) 

wasunavailable 
non-mycorthizal plants and remained soafter inoculation with VA endophytes. 

Legumes inoculated with the appropriate Rhizobium strainnodulated only in 

the must P-deficient soils when they werealso mycorthial, and added rock 

phosphate greatly improved nodulation and N fixation of the mycorhizal

plants. Some pilot experiments in unsterile soils are described and the bearing

of theseresults on field inoculation with VA endophytes isdiscusaed. 


0821! PIcrOT, J.; DINH, T. [Effect of endomycorrhlzae 

on growth and phosphate nutrition of potgrnwn Agrostis and 

on soil isotoplcally exchangeable phosphorus jL value).] 

Action des endomycorrhizes sur la croissance el Ia nutrition 

phosphatic de I'Agrostis en vases de vigtation et sur le 

phosphore isotopiquement diluable du sol (valeur L),
 

Agronomic Tropicale (1976) 31 (4) 375-378 [Fr, en, es, 15 

.ef.] Lab. de radio-agronomic, IRAT-Gerdat, BP 5035, 34032 
Montpellier Cedex, France. 

Inoculation of non-sterile acid organic ferrallitic soil with 

fragments of fresh roots infested with Endogone had a 

marked effect on early growth of common agrostis and on P
 
uptake. The L value for soil P did not reveal an effect of the 

endomycorrhizae on the pool of mobile soil phosphate or on 

solubilization of applied rock phosphate. 


0822 POWELL, C. Mycorrhizal fungi stimulate clover 

growth In New Zealand hill country soils. Nature (1976) 264 

(5585) 436-438 lEa, 12 ref.] Ruakura Agricultural Research 

Centre, Hamilton, New Zealand. 


'Ramples of 37 hill country soils in the North Island, in 

some cases from f'urst, recent pasture and old pasture on the 

same soil types, were collected for laboratory study. P 

contents ranged from 8 to 120 ppm. In most of the soils, the 


indigenous mycorrhizal. fungi were very infective for 
germinating white clover. When grown under P-limiting
conditions, clover growth was greatly increased by the 
indigenous mycorrhizal fungi, especially in the infertile forest 
soils. However, iii most of the soils, strain E3 (a Glonus 
species from Rothansted) was more effective than the 
indigenous fungi in increasing plant growth, sometimes much 
more so. Increases in plant growth were not related to extent 
of root infection. 

0823 RHODES, L. H.; GERDEMANN, J. W. Effect of 
veslcular-arbuseular mycorrhlza on sulfate uptake by onion 
plants. [Abstract]. Proceedings of the American 
Phylopathological Society (1976) 3, 274-275 [En] Illinois 
University, Urbana 61801, Illinois, USA. 

Mycorrhizal onion plants frown in soil chambers showed 
significantly greater uptake of S in a 5-day period than non
mycorrhizal plants under similar conditions. More volatile IS 
was collected from mycorrhizal plants on a dry-weight basis 
than from non-mycorrhizal controls. Severing of external 
hyphae did not significantly reduce "'S uptake. Movement of 
'S from the application area to the root (approximately 3-6 
cm) was similar for all treatments, indicating that "S mobility 
in soil was not rate-limiting for accumulation of 35Sby plants. 

0824 SANNI. SHERIFF 0. (Fed. Dep. Agric. Res.,P.MB. 3042, Moor 
Plant.. tbadan. Nigeria.) Vestentar-arbuscularmyronia ta oae Ntglsau 
sols: Theereet of Gisasporo gigantea on the growth of rke. NEW PttYTOL 
7?): 673-674. 1976.-Az)gosporcs of G.gganra isotated from soI inMoor 
Plantation Ilbadan. Niscrial areawere used to inoculate rice in a gtauhous
experiment. There wasa positive correlation between the presence of 
vsicular-arbuscultr mycorrhiza, the humbers of sporesin individual root 
system andthe growth of rice. Better growth wasobserved In mycorrhizal 
plantsthan eithercontrol ortreatment with utrcngite alone. 

.0825; TIMMER, L. W.; LEYDEN, R. F. Relationship of 
mycorrhlzal fungi to fertilization of Texas citrus. [Abstract]. 
Proceedings of the American Phytopathological Society 
(1976) 3, 274 [En] Texas A & I University Citrus Center, 
Weslaco, Texas 78596, USA. 

In a survey of Texas citrus, mycorrhizas were 
consistently found in orchards and field-grown nurseries, but 
were absent from stunted seedlings and nursery stock grown 
in sterile potting media or fumigated soils. In initial 
experiments, addition of P to seedbed soil previously
fumigated with sodium N-methyl dithiocarbamate stimulated 
growth of sour orange seedlings and compensated for the 
temporary absence of mycorrhizas. Addition of P to 
fumtgated seedbed soil at 24-70 g/m' increased growth of
f.-g.3. 
sour orange seedlings above controls receiving no P, but at 
196 g/ma it significantly reduced the percentage of 
mycorrhsizal roots and the uptake of Cu. In heat-sterilized 
sand, non-mycorrhizal seedlings failed to grow despite weekly
applications of complete nutrient solution. In heat-sterilized 
sandy loam P, at 0.05-0.8 g/litre soil, increased seedling
growth 2-6 fold above controls receiving no P, with 0,2g/litre 

g optimal gro
giving delowth. Many seedlings receiving higher rates 
eventually developed Cu deficiency symptoms. In another 
trial, seedlings growing in heat-sterilized sand and fertilized 
with complete nutrient solution were: 1) inoculated with 
Glomus fasciculatus, 2) treated with P at 0.2 g/litre sand or 
3) both. Inoculation produced an 8-fold increase in growth, 

but addition of P had no effect on either inoculated or non
inoculated seedlings.
 
0826 COOPER, K.M. Growth responses to tite
 
formation of endotrophic mycorrhizas in solanum,
 
loptospermum, and New Zealand fernn.It: Encomy-or

rhizas (Ed. by F.E. Sanders, B. Moss, and P.D.
 
Tinker) Academic Press London. pp. 391-407 (1975). 
0827 COX, G.; SANDERS, F.E., TINKER, P.B.,; 
WILD, J.A. Ultrastructural evidence relating to 
host-endophyte transfer in a itesicular-arbuscular 

mycorrhiza. In: Endomycorrhizas (Ed. by F.E. San
ders, B. Mosse, and P.B. Tinker) Academic Press
 

297 312 London. pp. - (1975). 

0828' DAFr, M. J.; EL-GIAIIMi, A. A. Effects of 
Gloinus Infection on three legumes. 581.592 [En, 17 ref.] 
Dep of Biol. Sci., Dundee Univ., Dundee DDI 4HN, UK. . 
In: Sanders, F.F.; Mose, 1.; Tinker, P.B. (Eds.) Endomycorrhizas. 
Proceedings of a symposium held at the University of Leeds, 22-25 
July 1974. London, Academic Press. pp, 

Phaseolus vulgaris cv. Canadian Wonder and lucerne cv. 
Du Puits were grown in sand with bone meal providing 30 
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tig P/kg sand and were inoculated with effective Rhizobium 

strains (R) or Rhizobium + Glomus sp. (RG) and fed with 

nutrient sol. minus N and P. The RG plants were larger than 

the R plants and had lower shoot:root ratio and more leaves,

flowers and fruits. Mycorrhizal infection increased fresh wt. 

number and leghaemoglobin content of nodules in I: tnlgaris

and increased nitrogenase activity in both P. valgaris and 

lucerne. In groundnut cv. Tripoli No.4 not inoculated wiit 

Rhizobiun and given nutrient sol. containing N but not P, 

plants inoculated with Gloonus sp. were larger than 

uninoculated plants. 


0829' HA -INGII, M. J.; GERDENIANN, J. W. 
Inoculation of Brazilian sour orange seed with an 
cudomycorrhlzal fungus. )'hytopathology (1975) 65 (9) 1013-
1016 [En, 6 ref.] Stellenbosch University, Stellenbosch, South 
Afriea, 

Brazilian sour orange seed pelleted with inoculum of 
Glomus fasciculatus (Endogonc fsciculata) produced
seedlings with mycorrhizal infection in greenhouse and field 
experiments. In the greenhouse, Arasan (thiram) treatment of
seed retarded and reduced mycorrhizal infection. In a nursery
fumigated with methyl bromide, seed inoculation prevented
stunting and chlorosis of seedlings. Seed inoculation appears 
to be a practical method for obtaining mycorrhizal infection 
of citrus in fumigated or heat-treated soil. 
0830- RATTING, M.J. Uptake of 32P-labelled phos-

phate by endomycorrhizal roots in soil chambers, 

III: Endomycorrhizas (Ed. by F.E. Sanders, B.Mosse, 
and P.B. Tinker) Academic Press Iondon. pp.289-

295 (1975). 


0831 KtIAN, A.G. ofvesicular
The effect arbuscular 

mycorrhizal associations on growth of cereals. II.Effects on 

wheat growth. Annals of Applied Biology (1975) 80 (I) 27-36 
[Eu] Institute of Biological Sciences, University of Islamaba 1, 
Pakistan. 

The growth of wheat seedlings which were already
mycorrhizal when transplanted to a field deficient in 
phosphorus was improved compared with non-mycorrhizal
controls, and grain yield was increased three-fold by 
Endogone fungus. Differences between mycorrhizal and non-
my'corrhizal wheat were eliminated by theapplication of 

)hosphate. It isprobable thatthe mycorrhizal effectis 


primarily to improve the supply of phosphate. There were

clear relationships between spore number in the soil and 

mycorrhizal development and between the extent of root 

infection and increased growth. The extent of root inifection 

was greatest in mycorrhizal plants in soil not supplemented

with phosphate-and it decreased with superphosphate. The 

non-centrospermous and non-zygophyllaceous weeds growing 

on the experimental field had typical vesicular arbuscular 

infection and indigenous Endogone spores in their 

rhizospheres. The centrospermous plants were non-

mycorrhizal and had no Endogone spores in their 

rhizospheres. 


08321 KHAN, A. G. Growth effects of VA mycorrhiza 

on crops in the field. 419-435 [En, 30 ref.] Dep. of Biol., 

Islamabad Univ., Islamabad, Pakistan. 

In: Sanders, :.E; Mlosse, B.;Tinker, .tB.(Eds.) Endomycorrhtzas. 

Proceedings of a symposium held at the University of Leeds, 22-25


4 19 4 3 5 July 1974. London, Academic Press. pp. - . 1975. 
Wheat cv. Maxi-Pak and maize seedlings were grown in 

steam-sterilized sand inoculated with Endogone mosseae and 
transplanted after 4 wk to field plots with or without 280 kg
triple on thesuperphosphate/ha. The effects of the treatments 
spore population of E. mosseac, soil pH and P uptake are 
described. After 45 days in maize and 30 days in wheat, dry 
wt. of mycorrhizal (M) plants was greater than that of the
controls (NM). NM plants showed symptoms of P deficiency. 
The initial of leaf increase was greater in M than inrate area 
NM maize plants, but after 90 days their leaf areas were 
similar. Growth of NM plants improved as natural VA 
itfection developed. NM, non-P wheat plants had shorter 
peduncles and smaller epidermal cells
than M plants. With P
 
fertilizer little difference in dry wt. between M andthere was 
NM plants. Root growth in M maize plants was slower than 
in NM plants at first, but later they produced more DM and 
were more branched. Root: shoot tatios were 0.29 and 0.40 in 
NM and M maize plants, resp., and 0.29 and 0.21 in wheat. 
The effects of P on mycorrhizal infection are described. The 
favourable effects of mycorrhiza and/or P on grain yields 
were attributed to improved P uptake. 
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0833 LARuE, J.H.; MCCLELLAN, W. D.; PEACOCK, W. 
L. Mycorrhizal fungi and peach nursery nutrition. 
California Agriculture (1975) 29 (5) 6-7 [En, 2 p1.] Farm 
Advisor, Tulare County, USA. 

Peach seedlings were planted in a commercial nursery in 
methyl bromide fumigated soil and the effects were compared
of fertilization with P20 (200 lb/acre phosphoric acid) + 
6.5% Zn chelate solution at 2 gal/acre, and soil inoculation 
with vesicular-arbuscular mycorrhizae, either alone or 
together. Zn-deficiency symptoms were evident in all 
treatments until the following June, but subsequent new 
growth on mycorrhizal-inoculated seedlings was normal;seedlings receiving P + Zn still showed moderate Zn 
deficiency, but growth was not retarded as severely as on 
untreated plants. By the end of the year seedlings inoculated 
with mycorrhiza, either alone or with fertilization, had grown
best and their leaf Zn content was higher than on non
inoculated plants. Leaf P and K levels differed little between 
treatments, but leaf N and Mr, contents were higher in 
untreated seedlings. 

0834' McCLELLAN, WD.; PEACOCK, W.L. ; LARJE, J. 
It. Mycorrhizal fungi and peach nursery nutrition. 
Proceedings of American Phytopath. Soc. Vol.2,.
 
1975. pp.115. Abstr.
 
Peach seedlings in California nurseries frequently
 
display nutrient aeficiency symptoms when methyl
 
bromide is used as a preplant fumigant. The addi
tion of an endomyzorrhizal fungus, GtomM ga~i6i-
CLLO.&6, to fumigated soil was effective in over
coming nutrient deficiency effects in peach seed
lings. Both height and trunk diameter measure

buents alowed a significant increase in growth

brought about by the presence of either mycor
rhizal fungi or phosphorus and zinc fertilizer
 
as compared to controls which were fumigated with
 
neither fertilizer nor aycorrhizal fungus added.
 
Leaf analysis showed that the mycorrhizal inocu
lated plants had significantly higher levels of
 
zinc than did noninoculated plants. Levels of
 
phosphorus were not significantly different.
 
Evidence of G. 6ac.icua.tis was found only in
 
inoculated peach roots.
 

0835 MCILVEEN, W. D.; SPorrs, R. A.; DAVIS, D. D. 
The Influence of soil zinc on nodulatlon, mycorrhlzae, and 
ozone sensitivity of pinto bean. Phytopathology (1975) 65 (5) 
645-647 [En, 15 ref.] Pennsylvania State University,
University Park, USA. 

High rates of Zn often occur in soil from industrial 
sources or from the repeated application of sewage sludge.
Experimental Zn amendments of 45 and 135 l.g/g of soil 
reduced both nodulation and mycorrhizal development, and 
increased Os sensitivity. 
08361 MossE, B. Specificity In VA mycorrhizas. 469
484 [En, 29 ref.] Rothamsted Exp. Sta., Harpenden, Hets
 
AL5 23Q, UK.
 
In: Sanders, F.E.; Endomycorrhizas.
Nosse, B.; Tinker, P.D. (Eds.)

Proceedings of asymposium heldat the University 
of Leeds, 22-25 
July 1974. London. Academic Press. pp. 469 - 484. 1975. 

In experiments with various spp. including Centrosema 
pubescens, Paspalum notatum and Brachiaria sp. there was 
evidence that VA endophytes differed in their ability to 
improve plant growth, and thatnon-indigenous endophytes

introduced into both irradiated and unsterile couldsoils 

become established in competition with indigenous
endophytes and improve plant growth. 

0837, PAGET, D.K. The effect ot Cytb.Zfdmoeatpot 
on plant growth responses to ,esicular-arbuscular
 
mycorrhizas. In: Endomycorrhizan (Ed. by F.E.
 
Sanders, B. Mosse, and P.B. Tinker) Academic Press
 
London. pp.593-606 (1975).
 

0838; POWELL, C.L.The need for mycorrhiz.s
for cocksfoot growth at high altitude: a note. 
N.Z. Journa. of Agricultural Research 18:95.
 
1975.
 

0839' POWELL, C. L. Plant growth responses to 
vesicular.arbuscular mycorrhlza. VIII. Uptake of P by onion 
and clover Infected with different Endogove spore types in 



'P labelled soils. New Phytologist(1975) 75 (3) 563-566 [En, water regimes. New Phytologist (1974) 73 (1) 81-89 [En]
8 ref.] Rothamsted Experimental Station, Harpenden, UK. Department of Biology, Stirling University, UK. 

Onions were prcinfected with 7 Endogone spore types
-'nd then grown in P-deficient soils labelled with "P. P 
uptake was much greater in onions infected with 5 of the 
spore types than in non-mycorrhizal control plants but the 
specifie. activities of the absorbed P were the same in all 
mycorrhizal plants and controls. This showed that 
mycorrhizal and non.mycorrhizal plants absorbed P in the 
same relative proportions from the same (or similarly 
labelled) fractions of soil P. 

0840 POWELL, C.L. Potassium uptake by endo-
trophic mycorrhizas. In: Endomycorrhizas (Ed. by 
F.E. Sanders, B. Mosse, and P.B. Tinker) Academic 
Press London. pp.461-468 (1975). 

08411 RAMIREZ, B.N.; IMClIELL, D.J.; 

SHENCK, N.C. Establishment and growth effects 
of three vesicular- arbuscular mycorrhizal 

fungi on papaya. lMycologia (1975) 67 (5) 

1039-1041 Univ. Florida, Gainesville, USA. 

After 40 days in fertilized soil, papaw plantl 

'inoculated with G cigaspira
[Endogone] calospora 

Glomus- rcrocarus [E.maerocarpa] were 
sigFificantly taller than those inoculated 
with Giga [E] heterogaa or those not 
inoculated. 

0842 RHODES, L. H.; GERDEMANN, J. W. Phcsphate 
uptake zones of mycorrhlzal and non.mycorrhizal onions, 
New Phytologist (1975) 75 (3) 555-561 [En] Department of 
Plant Pathology, University of Illinois, Urbana, Illinois 
61801, USA. 

Mycorrhizal and non-mycorrhizal onion seedlings were 
grown in individual soil chambers in which roots were 
confined to one side of a barrier. External hyphae of Glomus 
fasciculatus arising from mvcorrhizal roots grow into an 
adjacent volume of soil. 'Pwas injected into soil at I-cm 
intervals up to a distance of 8 cm from the confined roots. 
Relatively high levels of radioactivity were subsequently
detected in root segments of mycorrhizal plants at all 
distances from tracer injection. Iligh levels of radioactivity 
were detected also in leaf segments of plants. 
Radioactivity of root or leaf segments of non-mycorrhizal 
plants did not exceed background level at any distance from 
tracer injection. "P did not move more than 7.5 mm from the 
point of injection as indicated by gross autoradiography. 
Absorption of phosphate and its translocation to the host by 
hyphae of G. fasciculatus can extend the phosphate uptake 
zone of mycorrhizal onions to at least 7 cm from the root 
surface. 
0843 LA RUE, J.H. ; rcCLELIAIl, W.D. ; PEACOCK, 
W.L. ycorrhizal fungi and peach nursery nutri-
tion. California Agriculture (1975) 29(5):6-7. 
Univ. of California Farm Advisory Ser., Tulare 
County, U.S.A. 

In a field trial in a carnercial.nursery inocula-

tion with the vesicular-arbuscular mycorrhizal 

fungus Glcmas fasciculatus [Endogone fasciculata], 

agter so'_f-Tnumigation with methyl bromide, helped 

peach seedlings to extract Zn fron the ,oil ad 

was equally or more effective in overcoming soil 

fumigation nutrient deficiency effects in the
 
seedlings than the standard practice of side 

dressing with P. 


0844' •-TINKER, P.B. Soil chemistry of phosphorus

and mycorrhizal effeces on plant growth. 353-371 fEn, 34 ref.)
 
Dep. of Pl. Sci., Leeds Univ., Leeds LS2 93T, UK. 

In: Sanders, F.E.; Mosse, B.; Tinker, PI.B.(Eds.) Endomyceorrhizas. 

ruccedlngs of a symposium held at thle University of Leeds, 22-25 

July1974. London, Academicheldss. pp 


The mechanism of uptake of labile soil phosphate by 
roots, the relative efficiency of r,',t hairs and mycorrhizalhypha and he possible fun.:on of exudatesroot are 
disctssed. 
absorption 

The 
of 

possible 
organic, 

part played 
non-labile 

by my
inorganic 

corrhiza 
and 

in 
rock 

phosphate is considered. 

0,3451 BANNISTER, P.; NORTON, W. M. The response of 
mycorrhizal and non.mycorrhizal rooted cuttings of heather 
(Cal/una ridgrie (L) 1ull) to variations in nutrient and 

The dry matter production of rooted heather cuttings 
was highest under drained regimes and a frequent nutrient 
supply. It was generally lower with mycorrhizal plants than 
with non-nycorrhiial plants, although the position "as 
reversed under corresponding drainage conditions and a low 
nutrient supply. N concentrations in the shoot and K and P 
concentrations in the root were higher in mycorrhizal plants 
than in non-mycorrhizal plants; the effects were most marked 
in well-drained regimes with minimum addition of nutrients. 
In general, alterations in nutrient and water regimes had 
more significant effects on dry matter production than did 
the presence or absence of mycorrhiza. 
0846' BOWEN1, G.D.; SKINNER, M.F.; BEVEGE, D.I.
 

Zinc uptake by mycorrhizal and uninfected roots of 
Pinou .'adiat and ALtucap'aa cuntntgluuIti. Soil 
Dial. Biochem. 6:141-144. 1974.. 
Uptake of zinc from solution by uninfected roots, 
ectomycorrhizas of PinuiZ Aaditata, and ecidomycor
rhizas of A'aucaAha cutmn9iglwunu occurred by a non
metabolic phase and by metabolically mediated ab
surption. The metabolically mediated absorption of
 
Zn was 1.4-4.5 times greater for cctomycorrhizas
 
than for uninfected roots and 2.6 times greater 
for endomycorrhizas than for uninfected roots. 
Part of the increase with ectomycocrhizas was due 
to their larger size than uninfected routs and 
when corrected for this, the uptake/cm2 was 1,4
3.0 times greater. The raJes uf myeorrhizas in up
take of Zn and othe" t:a.ce elements from soil are 
discussed. 
u8"47 CRust, 3. R. Plant growth responses to 

vesiculnr-arbuscular mycorrhlza. VII. Growth and nodulation 
of some herbage legumes. New Phytologist(1974) 73 (4) 743
752 [En] Rothamsted Experimental Station, Harpenden, UK. 

In P-deficient soils, VA mycorrhizas strongly stimulated 
nodulation and growth of Centrfema pubescens, Stylosanthes 
guyanensis, Tn'folium repens and Lotus pedunculatu The 
tropical legumes were much more dependent on mycorrhizas 
than the temperate species and this difference seemed to be 
related to the degree of root hair development. When T 
repensand Lolium perenne were grown together, mycorrhizas 
preferentially stimulated growth of the legume. 

0848 DAFT, M. J.; EL-GIAiMI, A. A. Effect of 
Endogone mycorrhlza on plant growth. VII. Influence of 
infec icn on the growth and nodulation iH French bean 
(Phasenlus rulgaris). New Phytologist (1974) 73 (6) 1139. 
1147 [En] Department or Biological Sciences, Dundee 
University, iundee, UK. 

Infections - ' Phaseous with Endogone and Rhizobiun 
compared with Rhizobium alone had increased growth, 
reproduction, number and weight of nodules, acetylene 
reduction rates, leghaemcglobin, phosphorus and total protein 
contents. Shoot/root ratios were lovs,r in the dual infected 
plants. Level of infection by Endogone influenced nodulation 
and the application of soluble phosphate simulated the effects
of the fungus. The significance of these additive effects ofdual symbirtic infections is discussed. 

*0849 KADMAN, A.; SLOR, E. Experiments with 
propagation of the litchl (Litchl chinensis) in Israel. Indian 
Journal of Horticulture (1974) 31 (I) 28-33 [En, 6 ref.]
Volcani Institute of Agricultural Research, Bet Dagan, Israel. 

Experiments on marcotting, and grafting, and 
germination and the growth of seedlings are reported. In all 
marcotting experiments rooting began after about 6 weeks. It 
was improved by girdling and IBA treatment and tie use of a 
peat moss substrate rather than ve-miculite or wood chips. In 
one experiment rooting was 85% on 9-year-o!d trees and only
50% on 30-year-old trees. The results of top-grafting 
experients ir, the spring were good in one year but not in 
the next. Hundreds of container-grown seedlings were side
grafted with 80-90% success; the techniques used are 
described. Seed treatments included storage in water, air or
 
vermiculite for up to 48 h and sowing in mycorrhizal or
 
normal soil. Germination was 100% in seeds kept in water
 
for not more than 24 h. Both germination and seedling
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development were improved by the use of large seeds, and the 
latter by the use of mycorrhizal soil. 
0850 JOINS01'J, C.R. ; HICHFELIT, S. Effect 

of mycor-.hizae on container grawn Acacia. Proce
edings of the Florida Sta e 'IorticultLu,,A Society
1974 ,87: 520-522. 

Groing medium consisting of sand:pine-hark:peat 
(1:1:1) was steam pasteurize] at 180"F for 
different times. The pasteurized medium was 
placed in gallon containers aend scme infested 
with Endogune orea to evaluate the effects 
of gro -f-Acacia -Tarnesiana. Plant size 
(height + widtff/T a- visual rating indicated 
benefits froma infesting pasteurized soil 
0851 RIcii, J.R.; BIRD, G. W. Association of early-
season vesicular.arhuscular mycorrhlzae with Increased 
growth and development of cotton. F,.vtopathclogy (1974) 64 
(11) 1421-1425 [En] Departmen. of i'lant Pathology and 
Plant Genetics, University of Georgia, Athens 30602, USA. 
. Vesicular-arbuscular mycorrhizae of Endogone calospora 
are associated with Gossypium hirsutum in Georgiaproducing increased early-season root and shoot growth, 
earlier flowering and boll maturation. In fied experiments,
these mycorrhizac were present five days after seedling 
rnsergenc, confined mainly to the radicle. Arbuscules were 
the predominant sign of infection. Seven days later,
arbuscules and vesicles were equally predominant and their 
presence was restricted to the cortex of feeder roots. The 
logarithm phase of growth for vesicular-arbuscular 
mycorrhizal infection of cotton was from 5 to 25 days after 
seedling emergence. Under field conditions a significant
positive correlation existed between early-season mycorrhizae
and vegetative growth and development of cotton. The data 
are discussed in relati,,s to control of plant parasitic 
nentatodes and the possible joint role of vesicular-arbuscular
inycarrhizae and nematodes in the cotton stunt disease 
complex. 

0852 SCHtENCK, N. C.; TUCKER, D. P. H.
Endomycorrhizal fungi and the deveropment of citrus
stedllings fumigated soils. Journal ofthe Americanin Florida 
Society for HorticulturalScience (1974) 99 (3) 284-287 [En]
Florida University, Gainesvi;ie, USA. 

The inoculation of fumigated soil wilh Endogone
calospora significantly increased and growth ofsttc,st root 
Cauranthirn, C.rectictta and Cjarnbhiri in the greenhouse

but not in the F'-1'. Eniacrocarpa significantly increased the 

growth of trans, .rts and seedlings in non-fumigated, methyl

broniae- and ochloropropene-fumigated field soil. Citrus 

stunting was grcater after methyl bromide fumigation than 

after dichloropropane fumigation but stunting of seedlings 

was not as severe as that observed in some commercial 

nurseries. 

0853 WILLIAMS,S.E.-,A. G.WOLLUM,ll*and EARL F.ALDON.
(N. C. State Univ., Raleigh, N. C. 27607, USA.) Growth of Atrplex 
canescens -(PurshfNuot.mroe o atin i s ular 
mycorrhizae. S01LSCILSCAM 5R38 Illus.16):0962-965. 

Engl.
f,.canescens roots were stained for detection of endomycorrhiat 
fungi by simmering in an acid fuchsin-chloral hydrate solution.Natural

19-4rred. 1975].[tin with Engl. summ.1--Fourwing salioush 

ly occurring endomycorrhizal fungi were observed In symbiotic as-
socLation Mtycorrhiat fourwmng salthush grown inwith the roots. nonsterile soil had a greater dry weight and accumulated more P than 
cnramycorrhizal plants grown in sterile soil. noculatie.i of fourwing

saltbush with a known eadomycorrhlsal fungi, Endogone mossecetended to stimulate the plants to greater growth than uninocU2a'd
plants. 

0854, CRUSiH, J.R. The effect of Rhizophagus tenviS 
mycorrhizas on ryegrass, eocksfoot and sweet vernal. New 
Phytologist (1973) 72 (5) 965-973 [En) University of Otago,
New Zealand. 

A high percentage of root infe:ton by Rienuis was 
necessary for growth of ryegrass in j highly P deficient soil. 
Added nutrients further increased r,rovth of infected plants,
but uninfected plants responded otly to P. Symbiosis with 
R.tenuis was also beneficial to c(cksfool and sweet vernal 
under conditions of extreme P deficienacy, but al!three grasses 
grew better without the fungus in slightly mire fertile soil,
where Rtenuis grew mainly in the thizosph.re of inoculated 
plants, and with much less penetration. 

0855 DAFT, M. J.:OKUSANYA, B. 0. Effect of
 
Endogone mycorrhiza on plant growth. VI. Influence of
 
four hosts. New Phytologi.st(1973) 72 (6)infection on the anatomy and reproductive1333-1339developmenttEnt in 

Mycorrhizal infection increased the amount of vascular
 
tissue in tomato, petunia and maize plants. Lignification of
 
the xylem was greater in mycorrhizal tomato and petunia

plants, and more vascular bundles were produced in the
 
maize plants. Mycorrhizal infection stimulated flower
 
production in petunia, the formation of fruit in 
 strawberry
and the development of pollen in maize. 
0856. GRAY, L. E.-and J. W.OERDEMANN. (U.S. .Reg.Soybean
Lab., Urtbsna, Ill.,USA.) Uptake o sulphur-35 byveslcular--arbusc
ular m eorrhiae. 687-680.th 73[rTtcfd.PLANT SIL 3i1(3): ].
ton
EngI. with Engl. aumm.l--Vesteutar-arbuscuar mycorrhitaoon red clyer and maize absorbed S35 at htlger rate than e&dcompar

able nonmycorrhizal roots.
 
0857' IATrINGIt, M. .; GRAY, L. E; G(EDENEMANN, J.W.
 

Uptake and translocation of "lP-la6eled phosphate to
 
onion roots by endomycorrhizal fungi. Soil Sciencc (1973) 116
 
(5) 383-.387 tEn] Departmeot of Plant Pathology, University
 
of S:elleubosch, South Africa.
 

Segments of onion roots infected %ith Endo ':one inossear
 
and Efsciculata had high levels of adioactivity when "i'.
 
labelled phosphate was incorporated in soil 27 mm from the
 
root surface. Autoradiography indicated diffttusion of 7.5 mn
 
or less front the point of applicalion. Nonmycorrhizal roots
 
had little radioactivity. When hypha, growing from
 
my, rrhizae were seserei, mycorrhizai roots did not differ
 
signi,cantly in ' 1P-labelled phosphate content from non
mycorrhizal roots. Evidence indicates that the mycelial

network of endomycorrhizal fungi enables plants to remove
 
phosphate from a larger soil volume, extending beyond the
 
immediate vicinity of the root surface.
 
0858; HO, I.; TPAPPE J.H. Tronslocation
 

1
 c

of Cfrom Festuca -lants to their endorrycorrhizo-l
 
fungi. NaturhwT3iology (1973) 2411 (131) 30-31
 
Festuca plants inoculated with Erdogone mossoae
 
were exposed for 3 sieeks to c02, -ftr which
 
the nrycorrhzal fungus formed chl mydospahres. The
 
observed accunuJation of ltC in the sxores was
 
best explained by translocation of photosynthates
 
from host plants to spores through the connecting
 
Mceli'n. 
0859' JACKSON, N.E. (BookersSugar Estates Ltd., 22Church St.,

Georgetown, Guyana.), R.11.MILLER and ft. E. FRANICLIN. 
 The in

9
fluence ofvescular-arbuscular mycorrhitne on uptake ot 0St-om
 
"sot e . SOIL BIOL t1OCIIEM 6(2): 1973.-205-212. Illus. 

The Stanford-Delent technique easused ina study oftheIntl
uence of
 
the veicular-arbuscutar (VA) mycorrhizal fungus Endo nemnssene
 
on 9

0
Sr uptakeb, soybean. Thtrteen-day-old mycorrhizal esovbean
absorbed significantly nore 60.rthan controlpws innt plants7 days contact with 90sr alter 1, 3 oraundld St(nlitled r nsn-teritlzed suit The 

at E.same positive Influence mossneaon 5, absorption was observed 
ina 2nd study which allowed f-r-90 ruptake concurrent with mycorrht
zal infection and development. Inthe Stanford-DeMent study, 9 0
 soilster-Stzation exerted a short (5 day) negative influence on the uptake of sr
 
by mycorrhizal roots.
90 in the 2nd study, mycorrhizal roots absorbed
 
more 
 Sr from sterilized soil than from unserilized soilwhile the
 
reverse occurred with the control plants. infected plants In both studies

showed an early decrease In dry mplIter
yield. 

0860: IOSSE, B. Influence c,: Lndogone strains of 

phosphorus uptake. Rothamsted Exp. Sta. Report
 
1972:8-81. 1973.
 

-
0861: MOSS, B. Plant growth responses to
vesicular-arbuscular mycorrhiza. iV. In soil given additional 

phosphate. New Phytologist (1973) 72 (1) 127-136 [En, 23 
ref., 11 ph.] Rothansted Experimental Station, Harpenden. 
UK. 

The growth of mycorrhizal and non-mycorrhizal onto!, 
plants was compared in several soils receiving increasing 
amounts of Ca(IIPO,),. In some soils mycorrhizal plants 
grew better at all levels of applied phosphate. In other soils,
where high P concentrations built up rapidly in the plants.
those with mycorrhiza grew worse when more than 0.2 g
Ca(liPO,): was added per kg o,'soil. Because their roots take 
up more phosphate, mycorrhizal plants could contain supra.
optimal P concentrations with smaller amounts of added 
phosphate. 
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0862 MOSSE. B., D. S. iAYMAN and D. J. ARNOLD. (Rothamsted 
Exp. Sin., llarpenden, Ierts., Engl., UK.) Plantg rowth rosr!)~es to 
sLicu-abus cu Lctn-yNEos -- PY TV 

spcermP-del icirot soils lbelled with J91). NEW PHIYTOL 
14Y'2 O5--.u Illun. 1973. [in -gi. with -r.-i Uin,.j-The uptake 
of 13from 

2 2 
p-labeled soil solution by 3 plant species. with and without 

mycorrhl za lot the Endogone spore typel w2ai measured, All soils con-
taried very little CaCI 2 - and NaltCO3-soluble phosphorus. In 2 soils 
the specific activity of P taken up bymyorrhizal and non-mycorrhixal 
Metllns minutiflora wan very similar, indicating that evn In very P
dcficicnt s',MiEorrhizal plants used the same source of phosphate as 
as non-mycorrhtzal. In 2 other soils non-mycorrhlzat Paspalum nota-
turn and Centrosema pubescens contained no 

3 
2p activity, suggest-ing 

that they had not taken up any soil P, whereas mycorrhizal plants of 
both species contained 32p activity and grew much better. It in Bug
gested that noa-mycorrhizal roots of sonic plait species do not utilize 
phosphate present at extremely low concentrations In the soil solution, 
but that mycorrhizal roots or fungal hyphae do. The impltcations of 
this finding for the mechanism of phosphate uptake by "A mycorrhlza 
are discussed. 

*0863 HOSSE, B. 1973. The role of mycorrhiza 
in phosphorus solubilization. In: J.S. Furtodo 

(Ed. ) Global impacts of applied microbiology 
(CIAM). Proc. Fourth Internat. Conf. S-ao Paulo, 
Brazil, 1971. pp.543-561. 

*0864: NUIAN, P.S. Soil microbiology depart-
ment. 79-89 In: Rothasnated Experimontal Station 
Report for 1972. Part 1. (1973) 1t06pp.

studies concentrate on the capacity
ycoha sui co eta ospecific 


of vesicular-arbuscular mycor'rhiza to improve 

the P nutrition of the host plant by examining 

the extent, intensity and limitations of mycor,-.
 
rhizal infection in nst-ural and agricultural

habitats and by investigating possible mtehnim-ns 

of mycor'rhiza stins.ate P uptake. 

0865. Ross, J. P.; GILLIAM, J. W. Effect of 
Endogone mycorrhiza on phosphorus uptake by soybeans 
from inorganic phosphates. Soil Science Society of America 
Proceedings(1973) 37 (2) 237-239 [En] Department of Soil 
Science, Norih Carolina State University, USA. 

When rock phosphate, Fe, Al or monocalcium phosphate 
was added to a soil low in available P, growth of mycorrhiza-
soya bean was greater than that of non-mycorrhizal plants. In 
a soil with more available P, less AI-P and Fe-P remainedlin 
the soil after mycorrhizal than after non-mycorfhizal plants. 
The greatest difference was in the Al-P fraction. The 
mycorrhiza-enhanced absorption of P by soya bean plents 
under P stress was principally from P sources most available 
under mycorrhizal conditions. 

*0866 SAIIDERS, F.E.; TINKER, P.B. Phosphate 

flow into mycorrhizal roots. Pesticide Science 
(1973) tI(3):385-395.
The73) 4(3)hani-39.
e0872 

The maechanism where-by host response to myo~r-.-'-

rhizal infection is associated with improved P 

nutrition is considered. Evidence was found 


that tihe ultimate limitation on P uptake by a 

' e t i diffusion b aate

simple cylindrical root is the diffusion 
impedance in the surrounding soil and that 
widely spreading hyphae effectively short-cirxcuit 

this impedance. Some data on hyphal, length and 
estimated net flux of P through the hyphae are 


given, with a discussion of possible mechanism 


driving this flux. 


0867 , N.C. ;t HINSON, K. Response 
of nodulating and nonnodulating soybeans to a 
species of lndogone mycorrhiza. Agonomy Journa.3 

1973 5(5):8q9850.tested.1973 65(5):84l9-850. 

Inoculation with andogone signifi.zantly 

increased seed yield and grcwth of the nodula,. 

ting isoline of var. Hardee in field soil fumi-

gated with methyl bromide, but had no such 

effect on the non-nodulating isoline. It is 

suggested that the fungus did not significantly 

increase N absorption in the latter. 


*0868 BENIANS, G.J.; BARBER, D.A. 1972. Influenc 

of infection with Endogone mycorrhiza on the ab-

sorption of phosphate by barley plants. 6Letcombe 
Lab. Annu. Report. Letcombe, England. pp. -9. 

0869 DAFT, M. J. 'NIcoLSON, T. H. Effect of 
Endogonemycorriiionpliitgrovti. IN. Quantitative
relationships between the growth of the host and the 

development of tie cndophyte in tomato aitd maize. New 
Phytologist (1972) 71(2) 287-295 [En, 23 rcf., 2 pl.] 
Dtln, ee University, UK. 

Endotrophic mycorrhizas in tomatoes, induced by
chlhmydosporic varieties or E. taroearpa, were 

examined quantitatively by estimating the infection of 
roots, pigmentation of roots and production of ecto
carpic chlamydospores. 

0870 HAYMAN, D. S.; MOSSE. B. Plant growth 
responses to vesicelar-arbuscular mycorrhiza. 1lt. In
crewed uptake of labile P from soil. New Phytologist
(1972) 71(t) 41-47 [E t, 16 ref.] Rothametd Experi
mental Station, Hlarpenden. UK. 

Onion plants were grown in a range of soils 
hbelled with "P. Although the mycorrhizal plants 
had taken up more P and grown larger, the proportion 
of ap to total P (specific activity) taken up by 
mycorrhizal and non-mycorrhizal plants after 10 weeks 
was not significantly different. There was no indication 
that mycorrhizal roots had access to sources of phos
pilate ditferent from those accessible to non-mycorrhizal 
roots. The specific activity of NaltCO,-exractablo 
P differed considerably between the 8 soils, but the 

activity of absorbed P in the plants always
 
corresponded closely to that Qf the soil in wvhichs they
 
had grown. [For part II see ILA., 41: 6778.]
 

0971, IAYMIIAN, D. S.; MOSSE, B. The role of 
vesicular-arbuseular mycorrhiza in the removal of phosphorusfrom soil by plant roots. Revue dtcologie et de Biologic duSol (1972) 9 (3) 463-470 [En, fr] Rothamsted Experimental 

Station, Harpenden, UK. 
Soarces of soil P that may be available to nycorrhizal 

plants were examined. In sand with known organic phosphate 
added, plants did not benefit from mycorrhizae except on a 
few of these phosphates when a little soil was present which 
could have adsorbed sonie phosphate. There was a response
to mycorrhizae in sand mixed with humus, but the extra 
phosphate absorbed could have come from the soluble pool 
instead of complex organic sources. In a range of soils 
containing unknown sourLes of phosphate, plants resr.-nded 
to mycorrhizae when there was much Fe and Al but little 
available P. It is concluded from these studies and from 
experiments in sp-labelled soils which indicated that 
mycorrhizal roots obtained their extra P from tile soluble 
fraction, that the major role of vesicular-arbuscular 
mycorrhizae in increasing the uptake of soil P by roots is a 
physical one, namely the provision of extra absorbing surface. 

JACKSON, NELROY E. (Bookers Sugar Estates Ltd., 22 Church 
St., Georgetown, Guiana.), R. E. FRANKLIN and R. 1t. MILLER. Effects 
of vesicular-arbusuiar mycorrhizae on rrowth and phosphorus content 
of three agronomic crops. SOIL SCI SOC AM PROC 36(l): 64-67. 
i-us.--72.--Several placements of vesicular-arbuscular (VA) myror

rhizal inoculum lEndorane sp.] in soil were compared in a greenhouse
study of the potential use o VA fungi for increasing yields of agronomic 
crops on low P-status soils. Placement of VA mycorrhlzal Inoculum 
and rock phosphate was considered an Integral treatment. Inoculation 
with VA fungi Invreased corn yields about 50% over the Increases due 
to Indigenous mycorrhtzal fungi. Placements of Inoculum In a layer 3 
cm below the seeds or mixed with a 5-cm layer of soil below the seeds 
were effective; while 2 other placements, with the seeds or in a band 
with rock phosphate, were Ineffective In Increasing yields. None of the 
treatments that used rock phosphate were as effective as roncentrated 
superphosphate In Increasing yields, which Indicated that lack of P was 
sill limiting plant growth In the rixk phosphate treatments. There were 
no effects of VA mycorrhlzal Inoculation of soil an growth of soybeans 
(Glycine max L. Merrill 'larosoy 63) and only a minor effect on sudan
grass (sorghum blcolor var. sudanense) for the placements that were 

0873" KIOAN,A. G. (Dot. Oep., UnIv. Panjab, New Campus. Lahore, 
Ps.) The effect of vesicular-arbuscular mycorrhizal asoclatons 

on growth ot Cereals:r I. fcfets oC2n e growth. NEW PYTOL 
71(4): 613-619. 1972.--The s growth of matecbequent seedngs 
which were alre.ady mycorrhlzal when planted Inthe field was Improved 
compared with non-mycorrhlzal controls. Mycorrhtzal plants removed 
more P from the soil and hadgreater dry matter and P. There were 
potttve correlations between spore number in the solt and mycorrhizal
development, and between extent of root tnlection and increased growth. 
Roottnfectiondecreasedwithantncrease tnPtevelofthesoil. The 
onset of the reproductive process in non-mycorrhiLal plants growing 
without added fertUiLzer wu delayed and, even in those cues where 
ears did form, their quality was poor. Number of ;rans/etr and grain
weight were increased aloet 12 times by the fungus. 
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0874 KLEINSC9I1IDT, G.D. ; GERD2IAN, J.W. 
Relationship of endcaycorrhizae to citrus 
stunting in fumigated soils. Univ. Illinois, 
Urbana. Phytopaithology. 62: 769- 1972. 
Citrus plants grew poorly in fumigated or heat
treated nursery soils but good grmoth folowed 
inoculation with Endogone rrosseao. Mycorrhizal
plants lad a greater dry wt. aji. higher P content 
than nor-mycorrhizal plants. 

0875! K'EINSCItMIDT, G. D.; GERDEMANN, J.W. Stunting of citrus seedlings in fumigated nursery soils
related to the absence of endomycorrhizae. Phytopathology
(1972) 62 (!2) 1447-1453 [En] University of Illinois, Urbana61801, 	 USA. 

Stunted and chlorotic citrus seedlings growing in
fumigated nurseries were non-mycorrhizal, and Endogone
spore- were not found associated with their roots. Seedlings
growing normally in scattered areas of these nurseries were
mycorrhizal, and Endogone spores were present. Stuntedplants from nurseries grew normally after inoculation with
Endogone mosseac. Non-inoalated citrus seedlings grew
poorly in steamed, autoclaved, or methyl-bromide treated soil
tin greenhouse experiments. Plants inoculated with Enmosseac
produced excellent growth in these treated soils. Mycorrhizal
plants had greater dry weights and higher P percentages than
did non-mycorrhizal plants. The evidence indicates that the 
major cause of stunting and chlorosis of citrus in fumigatedor heat-trealed soils is inadequate nutrition caused by the
killing of mycorrhizal fungi. 

0a76 MossE, B. Effects of different Endogone strains on
the gowth of Paspalum notatum. Nature (1972) 239 (5369)
221-223 [En] Rothamsted Experimental Station, Harpenden,
UK. 

Seedlings were grown in 2 Brazilian soils. The soils were
unsterilized, sterilized by gamma radiation and treatd with a
leachate from unsterile soil, or were sterilized by gamma
radiation and inoculated with 3 strains of Endogone or with
mycorrhizal roots (probably formed by Endogone) of
P.notatum from another part of Brazil. In one soil,
inoculation increased the dry weight of Il-week-old seedlings
up to II times in limed soil and up to 5 times in unlimed
soil. It the other soil, the increase was only about .-fold in
unlimed soil. The laminate strain of Endogone was ,, 'ays the
least effective and the Ez strain was the most consistently
good. 

* 0877! MOSSE, B.; IIAYAI, D.S.;ARNOLD, D.J.S. Ef-
fccts 	of VA-mycorrhiza on phosphate cycling at 

te.,thop Wood, Lancashire. The source of extra 


phosphorus in mycorrhizal plants. Rothmsted Exp.

Sta. Report 1972:79-80. 


0878 MOSSE,my B.;orc BROWN,iza .E.Source of extra
pho pha e i pl nts Ef ect of A 

phosphate in mycorrhizal plants. Effect of VArnycorrhiza Ga phosphate cycling at 
four IBP sites.
Rothamsted Exp. Sta. Report 1971:93-94. 1972. 


0879' SAFIR, G.R.; BOYER, J.S.; GERDDANN,
J.W. 	 Nutrient status and nrcorrhiz.almJnt of watr 	 ce-trdnSport in soybean. Plant Ph-

of (1972) 9 7 0 soybean.Plagrowthsiol. (1972) 49, 700-703.
 
llycorrhizal soybean (GIy e max L. lerr. var,
llarosoy-63) plants havelower7isistances to 
water transport than nonmycorrhizal plants after 
14.5 weeks of growth. Although resistances of 
whole plants differ by 40%, there were no dif-
ferences in the resistances of stems plus leaves,
indicating that the major effect of the rycor-
rhizae was to reduce the resistance of the roots.
Since the fungitoxicant, p-chloronitrobenzene, 
had no effect on resistances to water transpor t 
reduced resistances were probably not caused by

direct modification of the 'transport pathway

by the fungus. Differences in resistance 

between mycorehizal and normycorrhizal soybean 

were esssentially eliminated by the application
of nutrients to the soil. Thus, 	 lowered 
resistances of mycoriizal rogtr. growing in soil 

with low levels of nutrient probably resulted 


from the e0hanced nutrient status of the plant
brought about by the fungus. Mycorrhizal
infection increased growth at both low and 
high n''trient levels.
 

*0880: DAFT, N.J. Relationships of phosphate

nutrition with ElidogoIne mycorrhiza under experi
mental conditions and in nature. XV 
 TUFRO. Congress,
April 1971. (Mimeo). 

0881, 	 GILMORE, A. E. 1971. The Influence of
esdotrophlc mycorrhlzae on the growth of peach

seedlings. J. am. Soc. hot. Scl. 96, 35-38. [Univ.

Calif., Davis, U.S.A.]
f Seedlings had severe Zn-dcficicncy symptoms


fand grew poorly in pots of steamed Yolo loam with
 
:Or without sand adti:xcd. Growth was greatly

improved by inoculating with one of a number of

Endogone cultures, which formed vesicular

:arbuscular rnycorrhizae. Plants with inocula

,disinfested of associated field o,ganisms by chlora.
 
imine T were larger than those inoculated with

untreated spores. All 6inocula tested were beneficial,

although only 2 completely prevented appearance of

Zn-dcficiency symptoms. Seedlings grown with I of

these 2 had foliar-Zn levels 2-3 times greater than


itjose of the controls. 

08821 HAYMAN, D. S.; MossE, 11. 1971. Plant
 
growth responses to vesicular arbuscular mycorrhlza.

1. Growth of Endogone-lnoculated plants in.j'hosphat,.;eflclent soils. New Phytol. 70, 19-27.iRothamsted Exp. Stn, Harpenden, England]

In soils containing very little available P, large

increases of shoot dry wetght of Coprosma (up 18l

fold) and onion (up to 19-fold) were obtainl by

adding P. Similar increases were obtained by

mycorrhizal inoculation. Response to P equalled or
 
slightly exceeded response to mycorrhiza, except in

2 soils rich in P where there was no response to

either, and in one soil in which mycorrhizal plants

were twice as heavy as those given P. Increased
 
growth in either treatment was associated with a

large increase in P uptake. In all inoculated soils
 
mycorrhizal infection was extensive. The sources of

P available to mycorrhizal but not to non
mycorrhizal roots differed in the various soils. 
 In 
some, 	 inhibitory factors might make vesicular
arbuscular mycorrhiza less effective in promotinggrowth of the host plant. 
0883: KHAN, A.G. Growth responses of maize in 

-field to inoculation with Endoone spores and to 
added phosphorus. XV Proc. Internat. Union for 
Res. Organiz., Congress, Gainesville. April, 1971. 

0884 MARX, D. H.; BRYAN, W. C.; CAMPDELL, 
W. A. 	 Effect of endomycorrhlzae formed by Endogonemosseae tin growth of citrus. Myralogia (1971) 63(6)1222-1226 [En, 8 ref., I pl.] USDA Forestry Sciences 

Laboratory, Athens, Georgia.
E. mosseae was shown to be symbiotic vith roughlemon 	 and sour orange seedlings. It insr.ased the


of rough lemon but not of sour orange.
 
0885 MosSe, B.; HAYMAN, D. S. 1971. Plant
 
growth responses to veslcular-artuscular mycor
rhiza. IL.In unsterilized field soils. New Phytol. 70,

29-34. (Rothamsted Exp. Stn, Harpenden, England]


The benefits of mycorrhizal infection were
 
compared in 4 irradiated and unsterilized soils'
 
containing little soluble P. 
 In all soils, irradiated
 
or not, mycorrhizal seedlings grew very much

better than non-mycorrhizal ones. In 2 soils natural
 
infectivity was very low and most uninoculated' 
seedlingsweeks. remained non-mycorrhizalIn the other 2 soils most even aftrr 16'plants 	 becamemycorrhizal in the unsterilized soils. In one of 
them the indigenous mycorrhizal fungi aided I 
uptake of the host plant, in the other they did not. 
Irfoctions produced by the indigenou3 fungi in 
the 2 soils were anatomically different, !hough
both were typical vesicular-arbuscular mycorrhiza.
it is concluded that inoculation may have practical 
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http:nrcorrhiz.al


significince in some low phosphate soils containing 

tiiher few indigenous mycorrhizal fungi or in-

kffective strains. 

*0886 MOSSE, B. Specificity of Endogon . Ef-

fect of Endogone. mycorrhiza on plant growth. 
Rothamsted Exp. Sta. Report (Part 1) 1970:88-90. 
1971. 


0887 POSSINGttAM, J. V.; OnnINK, J. G. Endo-
trophic mycorrhiza and the nutrition of grape vines. 

Vitis(1971) 10(2) 120-130 [En, 24 rcf., 6pl., 1 map] 

Division of Horticultural Research, CSIRO, Adelaide, 

Australia.
 

The roots or vines from a number ot localities 

throughout Australia were infected with vesicular-

arbnscular mycorrhizas, and a range of Vitis species 

and hyb-ids and a cvs all dis-
number of V. vinifera 

played microscopic evidence of mycorrhizal infection. 

The growth of vine seedlings in soils sterilized by auto-

claving or gamma ii-idiation was Idssthan in similar
 
but non-sterile soi.. The seedlings in sterile soils were 

not infected with mycorrhiza whereas those in non-


.sterile soils were. Normal seedling growth in sterile 

soils was obtained by inoculating with vine roots in-

fected with live mycorrhiza, but inoculating with roots
 
containing dead mycorrhiza (autoclaved) or with
 
filtered soil suspensions did not stimulate growth. The
 
shoots of seedlings grown in non-sterile soil or in
 
sterile soils inoculated with live mycorrhiza had a
 
significantly higher P content than non-infected
 
seedlings. It is suggested that in many of the habitats
 
in which vines are grown in Australia and Europe
 
vesicular-arbuscular mycorrhizas aid their nutrition.
 
0888 ROSS, J.P. Effect of phosphate fer
tilization on yield of mycorrhizal and normycor
rhizal soybeans. Phytopathology 61(ll):1400
1403. 1971.
 
lycorrhizal infection by Endogone prevented soy
bean yield from being related to 1Oi7, levels in
 
fumigated soil. At low, medium and high P04,
 
yield increases due to Endogone were 122, 67
 
and 12%, respectively, Cones. of M,P, Ca and
 
Cu in the leaves were greater in mycorrhizal
 
plants at the various P04, l.vels.
 
The P conc. in leaves of mycor'rhizal plants at
 
the lowest P04 level was greater than that of
 
nanlycorrhizal plants at the highest levei.. It
 
is suggested that mycorrhiza may aid the plants
 
in functions other than PO4 uptake.
 

0889. SANOERs, F. E.; TINKER, P. B. Mechanism of
 
absorption of phosphate frem soil by Endogone mycor
rhizas. Nature (1971) 213(5317) 278-279 [En, 7 ref.]
 
Oxford University, UK.
 

A sandy loam soil low in P was labelled with 3P
 
and partially sterilized to eliminate indigenous fungi.
 
Onions were grown in the soil in pots and half were
 
inoculated with Etdogone inosseae. After 2 w. :ks
 
infected plants were clearly larger and had 5 times the
 
dry weights and twice the P contents of control plants.
 
Infected plants were found to have endotrophic mycor
rhizas with the hyphac extending into the soil around the
 
roots. Data obtained supports the si-mplest theory of
 
the mycorrhizal effect, namely that the hyphae form a
 
better distributed surface for absorbing P from the soil
 
solution than the roots alone.
 

0890' SAFIR, G.R., BOYER, J.S.; GERDE2WMhN, 
J.W. 1971. Mycorrhizal enhancement of water
 
transpor-t in soybean. Science, N.Y. 172(3983):
 
581-583. Mich. Sta. Univ., E. Lansing.
 
At Univ. Ill., Urhanca, the resistance to wacer
 
transport in soybean was decreased by mycor
rhizal formation by 1_-dorone m osseac and was
 
associated with an increase in shoot growth
 
but not in root owth. Details of procedure
 
and methods of calculation are given.
 

0891, ROSS, J.P.; HARPER, J.A. Effect of
 
endogone mycorrhiza on soybean yields. Fhytopatho, 
logy 60 (11) 1552-1556. 1970. 

Growth and yield of 'soybean plants grawing in 
previously fumigated msall isolated plots were
 
increased 34-410% in the presence of a chlamy
dosporic species of the vesicular-arbuscular
 
nycorhizial fungus nidogone . Inoculum for
 
these plots was produced y7culturing
 
monoxenically on soybean roots to assure the
 
absence of other soil microorganims. Mycor
rhizal plants accunulated greater amounts of 
Pt,,Ca, Cu and tinin their foliage tian
 
nor.y'corri--,zal plants. Infecsting previously
 
fumigated field plots with Endogene resulted
 

in yield increases of 29% over iuugated-non-. 
infested plots. This effect did not occur in
 
nrnfumigated soil. 

*0892 SAFIR, G.R.; BOYER, J.S.; GERDE.IANN, J.W. 
ycorrhizal enhancement of water transport in soy 

bean. (Abstract) Phytopathology,.60:1311. 1970. 

* 0893 SCIIWEERS, W.; MEYER, F.1t. Einfluss der 
ykorrhiza auf den Transport von Assirilaten in 

die Wurzel. (Eng] sutm.). Bar. Deut. Dot. Ces.%, 
83:109-119. 1970.
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,0894 BUCKALEW, DAVID W., ROBERT K. RILEY. WAYNE A. VA mycorrhiza formation in Sudan grass seedlings

YUDER and WILLIAM J. VAIL. (Diol. Dep.. Frostburg State Coll., inoculated with Glornus fasciculatus was reducedFrostburg, more byMd. 21532.) The 57th Annual Sessionor the West Virginia
Academyof Science.Elkins, W. Va., USA. 

added soil P at low light than at high light intensity. With noApril 3, 1982. PROC W VA P. infection was unaffected by light intensity. Increased rootACAD SCI 54(l): I. 1982. Invertebratesas vecton of endomycoeldul rave5 P onc(in s Poedeceglightwas aesocateand Rhizoblum on surface mine sotls./ABSTRACT. GRASSHOPPER, I conc. (by adding soil P or decreasing light) was associatedEARTIIWORM, CLOVER, GRASS, LEGUME, REVEGETATION. ROOT with decreased membrane permeability and exudation ofamino acids and sugars, It was concluded that P inhibition of
NODULES 

mycorrhiza was more severe at low light intensity due to0895i CHILVERS, M. T.; DAFT, M. J. F. Effects of low decreasedtemperature on development membrane-mediated exudation. P inhibition wasof the veslcular-arbuscular overcome by increasing the soil temp. which increased rootmycorrhizal assoclatlou between Glomus caedonium and membrane permeability and also increased fungal activity.Allium cepa. Transactions of the British AMycologicMa Society(1982) 79 (I) 153-157 [En, 13 ref., 2 pl.] Dundee University, 0899 HAYMAN, D. S. Influence of soils and fertility onDundee DDI 4HN, UK. activity and survival of veslcular.arbuscular mycorrhlzalIn a pot experiment onions (cv. Rijnsberger Conquest) fungi. Phytopathology (1982) 72 (8) 1119-1125 [En, 47 ref., 4were grown for 35 days at 20" followed by 27 days at 15', 25 fig.] Rothamnsted, liarpenden, lierts., UK.days at 10, 25 days at 5" and finally 25 days at 20'C. The This review deals with the occurrence in different soils,roots of half the plants were inoculated with G. caledoni . survival, endophyte adaptability and symbiotic activity or VAThe average dry weight of shoots from the mycorrhizal-plants mycorrhizal fungi.was always greater than that of non-mycorrhizal (control) 0900 JOlINSON, C. R.; MENGF, J. A.; SChWAB, S.; TINo,plants. The average growth rate of mycorrhizal plants-itncreased as the temperature decreased from 20' to 15' to 10', P.P. Interaction of photoperlod and vesicular.arbuscularbut then fell as the temperature decreased to 5, rising again mycorrhizae on growth and metabolism of sweet orange. Newwhen plants were returned to 20'. The development of the Phytologist (1982) 90 (4) 665-669 [En, 16 ref.] Floridaendophytes in relatiun to temperature and plant growth is University, Gainesville, Florida 32611, USA.discussed. Root infection by Glonus fasciculatus and growth of 
0896 D1EDERICHS, C. Influence of light on 

sweet orange seedlings in pots in the greenhouse wereincreased by longer photoperiods (13 vs. 9 hours' daylength).the efficacy of vesicular-aruscular nmycorrhiza Photosynthesis and stomatal conductances were greater forin tropical and subtropical plants. Argew. mycorrhizal plants, but were unaffected by daylength. PBotanik 56: 325-333. 1982. levels in leaf tissue frum mycorrhizal plants were 2-3 fold 
Capsicu greater than those n non-mycorrhiza plants and P levelsannuur and Ageratum houstonianum, inocu were reduced in plants grown under long-day photoperiods.lated with three VA mycorhizal endophytes, were Root exudatioq of reducing sugars was greatest for nongrown under th'ree light intensities and with mycorrhizal plants grown under long-day photoperiods, butor without P fertilization. In the treatments exudation of amino acids was variable. 
fertilized with hydroxylapatite, C. arnuum
inoculated with Glcmus erocarpso iwie 090 N. EclI, K.G.; BHAITACHARJEE,n .;reticulate" showed the highest mycorrhi--- N. Ecology of the indian Endogonaceae.eTfi cc~ nci under full hight, while plants inocu- Angew. Botanik, 56, 121-131. 1982.lated wiht Acaulosora spinosa responded only The ecology of the Endogonaceae in Delhi soilsweakly to the--l-ht levels. With A. housto- was studied. Spore numbers were found tonianumn, the effectivity of all thre mycooriT'z vary according to the developssent of the hostfungi-was lowest under full light. Without P plant as weU as the seasons. Different horifetilization, the efficacy of the VA mycorrhiza zons in the soil harboured different numbers cwas generally reduced, but showed the same spores; and the rhizosphere of diseased plantspattern as in the P-fertilized treatnents. P harboured more spores than that of healthy

uptake was more enhanced by the mycorrhiza than plants.

plant growth. Accordin~ly, mycorrhizal plants 
 0902 NELSEN, C. E.; SAFIR, G. R. Increased droughthad higher P concentrations than non-mycorrhtizal. toerance of mycorrhlzal onion plants caused by ImprovedCorrelations between infection intensity and phosphorus nutrition. Plants (1982) 154 (5) 407-413 [En, 27effectiveness of the VA mycorhiza were weak or ref.] Michigan State University, East Lansing, MI 48824,lacking. Thus, the influence of light intensity
on the efficacy of the VA mycorrhiza depended 

USA. 
Onion plants (cv. Downing Yellow Globe), grown inon the host species, the fungus species; ad pots and infected with Glomus etunicatus, were more droughtthe availability of P. tolerant than non-myccorhizal plants when exposed to severalperiods of soil water stress separated by periods of high water0897i FERGUSON, J. J.; MENGE, J. A. The Influence of supply, and their fresh and dry weights were distinctlylight Intensity and artificially extended photoperlod upon bigher. The tissues of stressed, non-mycorrhizal plants wereinfection and sporulatlon of Glomus fasciculatus on Sudan deficient in P despite the fact that only non-mycorrhizalgrass and on root exudation of Sudan grass. New Phytologist plants were given high levels of P. Differences in plant water(1982) 92 (2) 183-191 [En, 24 ref., I fig., 4 tab.] Univ. relations and changes in soil P'levels which may have affectedCalifornia, Riverside, USA. plant growth were discounted as important factors. It wasMycorrhizal inoculum of G. fasciculatus, as measured by concluded that the ability of the mycorrhizal fungus toroot infection and sporulation, increased with increasing light mmdntain adequate P nutrition in the onions during waterintensity. Compared with natural glasshouse daylight, spore stress was a major factor in the improved drought tolerance.numbers also increased dramatically when mycorrhzal plants Infection of the root by the fungus was not affected by waterwere exposed to extended photoperiods with high intensity stress or P fertilization but fungal reproduction lessenedwas1lg vapour or metal halide lamps. There were indications that by water stress and by P fertilization.the level of sugars, but not amino acids, in root exudates 0903 McCOOL, P.M. ; MINGE, J.A.; TAYLOR, O.Cfrom 2-month-old plants was correlated with the spore Effect of ozone injury and light stress on resproduction. Growing Sudan grass at greater light intensitiesand under extended photoperiods should thus increase the ponse of tomato to infection by the vesicularquality and quantity of commercial inoculum. ar'buscular mycorrhizal fungus, Glarus fascicu

latus. J. Amer. Soc. Hort. Sci. -07(50T3-W.0898 GRAiAM, J. H.; LEONARD, R. T.; MENGE, J. A.
Interaction of light Intensity and soil temperature withphosphorus Inhibition of veslcular-arbuscular mycorrhlza 1c&.to seedlings (Lycopersicon esculentum Mill.formation. New Phytologist (1982) 91 (4) 683-690 [En, 14 Heinz 1350) were inoculated with th es-icular,ref.] Dep. of Bot. and P1.Sci., California Univ., Riverside, arbuscular mycorrhizal fungus Glamus fascicula-
CA 92521, USA. tus (Thaxter)Gerd. & Trappe aiT-ithW exposed 



to 30 pliia (589 p g/m3) ozone or to filtered air 

for 3 hours once weekly, beginning 3 weeks after 

inoculation, under long photoperiods (12-13.3 ha,). 

Root infection by G. faciculatus in ozone-exposed 

plants was retarded fro'm week 3 to 5 cmpared to 

controls but rcovered by week 7. Growth atesofycotrs but covered platswere 7.iGoicates 
of mycoerhizal control plants wore significantly 
greaterthan ozone-exposed mycot-rbizal plants,
but there were no differences in growth rates 
of nonmycorrhizal controls, mycorrhizal ozone-
exposed plants, and nonmycorrhizal ozone-exposed
plants. Under short photoperiods (less than 
12 hr). growth rates of rnycordsizal controls 
were less than nor'nycorrhizal controls and 
ozone did not significantly affect growth rates 
of nammycorrhizal, or exposed to ozone. 

0904! REIC , L. A.; KORCAK, R. F.; TioMPSON, A. H. 
Effects of two mycorrhizal Isolates on highbush blueberry at 
two soil fill levels. tlortScience (1982) 17 (4) 642-644 [En, 15 
ref., 3 pl.] USDA, Agricultural Research Service, Beltsville,MD 20705, USA.leesoCuadZ.N

edl070USA. hmetals 
Seedlings of highbush blueberry (Vaccinium 

cor'mbosum) subjected to 3 fungal treatments (inoculation of 
sterilized or unsterilized soil with I or 2 strains of 
[unspecified] mycorrhizal fungi) and 2 soil pli levels (4.2 and 
6.0) displayed no significant treatment interaction in respect

to gowts,inectonmcorhizl oritenity utrentavailabilityto growth, mycorrhizal infection intensity, or nutrient uptake.Among the fungal treatments, there were differences in 
nutrient uptake and infection intensity, but no difference in 
total linear stem growth or number of shoots. Lower soil pH 
gave significantly greater stem growth and number of shoots 
but infection intensity was not significantly different from 

that at high pH soil. 

090. RLDA-FAARD,B3. E.; BAFA0905 ROLDAN-FAARDo, B E. IAREA, J.J.M.;OCAPO,M.; OcAMPO, 
J. A.; AZCON-AGUILAR, C. Tha effect of season on VA 
mycorriza of the almond tree and of phosphate fertilizationofand species of endophyte on its -nycorrhizal feriiandependency.
Plant and Soil (1982) 68 (3) 361-367 [En, 23 ref.] Estaci6n 
Experimental del Zaidin, CSIC, Granada, Spain.

Under glasshouse conditions the growth and eaf.P levelof non-mycorrhizal almond trees given P fertilizer (150 kp/ha
lmnd 

P) were lower than those of mycorrhizal plants. Dependency 
of the trees on mycorrhizas was higher when a mixture of 
locally isolated forms, mainly Glomus fasciculatus, was used 
rather than Glomus mosscae from a collection. The 
indigenous endophytes were also more tolerant of added 
fertilizer than G. mosseac. Tic amount of vesicular 
arbuscular infection and the number of endogonaceous spores 
in the rhizosphere of field-grown almond trees increased 
steadily from flowering time until slimmer or early autumn, 

of onmyorrizlres ivn Pfetiizr (50kgharrhizal 

0906 WARNER, A.; MOSSE, B. Factors affecting thespread of vesicular mycorrhizal fungi In soil I. Root density.
New Phytologist (1982) 90 (3) 529-536 [En, 10 ref., 5 fig., 3 
tab.] Rothamsted Exp. Sta., Harpenden, Herts., UK. 

Seeds of clover and Festuca rubra were sown in large
troughs at 3 different distances apart, which resulted in 
different root densities that persisted for up to 15 wk. For 
clover, colonization and linear spread were favoured by
grcate!r root densities and at the greatest density colonization 
seemed to proceed faster than root extension. In F rubra root 
density was positively related to linear spread up to c. 23 cm 
root/cm soil; greater root density was supra-opt. for linear 
spread but not for colonization. Although root density had 
important effects on spread of infection, spp. effects were 
much greater. F. rubra had 5 times more total root than 
clover but it snpported less than half the total length of 
infected root. 
0907 AZXON-AGUILAR, C.; RODRIGUEZ-NAVARRO, D. N.; 
BREA, J. M. Effects of Ethrel on the formation and 
responses to VA mycorrhlza In Iledlcago and Triticum. Plant 
And Soil (1981) 60 (3) 461468 [En, 32 ief.) Dep. of 
Microbiol., Estaci6n Experimental del Zaidin, CSIC, 
Granada, Spain. 

Ethephon applied to the rooting medium or sprayed on 
the foliage depressed vesicular-arbuscular mycorrhiza
formation tn lucerne and wheat, 

0908 AZCON. R.; OSAMPO, J. A. Factors affecting the 
veslcular-arbuscular Infection and mycorrhizal dependency if 
thirteen wheat cultivars. New Pnytologist (1981) 87 (4) 677-
685 [En, 31 ref., 3 tab.] Soil Microbiol. Dep., Estaci6n 
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-Experimental del Zaidin, Granada, Spain. 
Cvs. inoculated with Glonus riosseae showed different 

degrees of mycorrhizal infection and mycorrhizal dependency. 
The latter was affected by root and root/shoot ratio dry wts., 
but neither mycorrhizal dependency nor mycorthizal infectionlevels were directly affected by N, P, K, Ca or Mg concs in 
plant tissues. Absence of mycorrhizal infection from sonic 
cvs. was associated with lack of sugar exudation front the 
roots rather than with their sugar coite:t,. VA infection led 
to a decrease in the reducing and total sugar content of root 
extracts, and this effect was correlated with the degree of 
mycorrhizal infection. 
0909 .qRADLEY, R.; BURT, A. J.; READ, D. J. 
NMycorrhiz,! infection and resistance to heavy metal toxicity 
in Calluna vulgaris. Nature, UK (1981) 292 (5821) 335-337 
[En, 12 ref., 2 fig., I tab.] Univ. Sheffield, UK. 

The growth, survival and heavy metal content of 2 races 
of C. vulgaris, one from a metal-polluted site and one from 
an unpolluted, natural heathland, were compared when plants
were grown in the mycorrhizal (M) and non-mycorrhizal(NM) condition in sand cultures supplemented with different 
levels of Cu and Zn. NM plants showed no tolerance of theseplnssoenotlrcefthe 

at high cones., but mycorrhizal infection provided a 
high degree of resistance to the toxicity and infection led to a 
significant reduction in the heavy metal content of the shoot. 
This capacity may help to explain the success of eriacous 
plants on heathland soils in which the low pf increases the 
plat o etad sois in ic lw p1 incrMse t

of metallic cations, in particular Al and Mn, tolevels which are toxic to many.other plants. 
*0910 CHAI3ERS, C.A.; SMlITU, F.A. ; SKI1TH, S.E. 

Effects of salts on mrrcorrhizal infection in 'APi
foliui subterraneum. Proc. Int. Bot. Congr. 13(0) 
96 1981. 

0911 DIEM, H. G.; GUEYE, I.; GIANINAZZI-PEARSON, V.;FORTIA, J. A.; DOMMERGUES, Y. R. Ecology of VA 

FoRTia, In DopRcs R. Eolg of VaA.; Y 
Senegal.Acta OEcologica, OEcologia Plantarum (1981) 2 (16) (I) 5362 [En, fr, 28 ref., 5 fig., 3 tab.] ORSTOM, CNRS, Dakar, 

Sinegal.
In the tropics vesicular-arbuscular mycorrhizae seem toplay a major role in the growth of trees and crop plants. VAassociations in S Igawih Adraht idi, 

mycorhna equisetifolia Senega wit zairactaintca, 
suarin netionoa and Acacia senegal illustrate 

variability in infection of trees in semi-arid zones, mycorrhizal 
fungi being mainly Glomus or Gigaspora spp. Tw,) problems 
often overlooked in the region are the interactions between 
VA mycorrhizae, soil moisture and soil type. The main 
problems concerning the occurrence and role of VA 
mycorrhizae in the tropics are discussed with particular 
emphasis on the variability of environmental conditions. 

09121 GILDON, A.; TIN;ER, P. B. A heavy metal
tolerant strain of a mycorrhizal fungus. Transactions of theBritish Mycological Society (1981) 77 (3) 648-649 [En, 7 rcf., 
2 tab.] Rothamsted, Harpeaden, Herts., UK. 

A sir. of Glomus mosseae from soil in the Shipham area 
of S, nerset which is heavily contaminated with Zn and Cd 
was significantly more tolerant of these metals than a str. of 
the endophyte from Rothamsted soil. Results suggested that, 
in studies of heavy metal tolerance on contaminated soils, the 
tolerance of the endophyte may be as important as that of the 
host, where the for-icr is essential for reasonably healthy
growth. 

0913- GROTH, D.E.; MARTINSON, C.A. Vesicular
arbuscular mycorrhizal infection of maize as af
fected by rotation, fertilization and metalaxyl.
Phytopathology 71(2): 221. 1981. Abstr. 

Root samples were collected in naiza plo-,. omi a 30 year rotation experiment with fertilizer ub
plots. Vesicular-Arbscular (VA) mycortlizal 

infection was expressed as the percent of 1 cn 
root segments infected. Three different rota
tions of maize, oats, and alfalfa had rn signifi
cant effect on infection. Manure and 1 ;phorus
fertilization decreased infection to 441tocompared
to the average 63% infection . ,'the unfertilized 

plots; combined they decreaseu root infection to
 
35%. An experimental fungicide, metalaxyl, when
 
incorporated into field soil in a greenhouse
 
expermrnent at 1.4 and 9 mg/kg, increased VA
 



infecticn fron 57% to 62 and 72% respectively to maintain top growth similar to that of the 
after 3C days. Mien inoculurn of Glonus fascicula mycorrhizal (QYC) onions. Four weeks after 
tus was added to the soil VA infe~lt-in crased sowing, one-half of the NYC and NON-NYC onions 
16% but r.etalaxyl had no additional effect on were subjected to cyclic periods of drought 
infection. by witholding water. Drought stressed plants 

were watered each tijme the soil water potential
0914 KOSKE, R. E.; 'IIALVORSON, W. L. Fcological dropped below, - 10 bars as noasured with 
studies of vesicular-arbuscular mycorrhizae In a barrier sand calibrated soil moisturLe blocks. Controls were 
dune. Canadian Journal of Botany (1981) 59 (8) 1413-1422 watered daily ' After 12 weeks of growth,
[En, fr, 38 ref.] Department of Botany, University of Rhode 
Island, Kingston, Rhode Island 02881, USA. 	 drought-stressed MYC plats were 4.3 times 

An ecological survey of the vegetation of a barrier dune larger than drought-stressed KON-NYC plants 
on the south coast of Rhode Island showed Ammophila (1.8 vs. 0.4 g F. wt.) Well-watered MYC 
breviligulata, Solidago sempervirens, Lathyrus japonicus and controls were only l.1t times larger than NON-MYC 
Afyica pensylvanica to be the dominant plant species. All controls (5.6 vs 4.0 g. F. ie.) The role of 
plants were mycorrhizal. Six species of vesicular-arbuscular increased phosphorus nutrition of mycorrhizal
(VA) fungi occurred in association with these plants, with plants subjected to drought stress will be 
Gigaspora gigantea and Acaulospora scrobiculata the most disceussed. 
abundant. Also present were Gigaspora calospora, Glomus 
etunicatus, Glomus fasciculatus and an undescribed species of 0918' PuGiI, L. M.; RONCADOiU, R. W.; HUSSEY, R. S. 
Gigaspora. Spore densities and frequencies were measured in Factors affecting veslcular-arbuschlar mycorrhlzal 
a transect across the dune and were compared with plant development and growth of cotton. Mfycologia (1981) 73 (5) 
cover and physical factors (ptl, soil moisture, organic matter, 869-879 [En, 11ref., 6 fig.] Univ. Georgia, Athens, USA. 

.soil nutrients, chlorides and sand grain size). Areas on the The effects of inoculum level, soil fertility, soil temp. and 
dune with greatest vegetation cover by Ammophila were cotton cv. were determined. In a P-deficient soil either 200 or 
associated-with greatest spore densities and fungal diversity in 400 azygospores of Gigaspora inargarita/plantsignificantly 
the rhizosphere. For most plant species, maximum spore stimulated growth, whereas 10, 50 and 100 spores/plant had 
density occurred in the front half of the plant's distribution little or no effect. In a soil deficient in N and P, G. margarita 
range, nearest the dune crest. There was little correlation increased growth only when sufficient N was added, but the 
between spore populations in the soil and physical mycorrhizal growth response was not as great as when both 
characteristics, with the exception of sand grain size, where a N and superphosphate were added to nonmycorrhizal plants. 
negative correlation occurred between grain size and spore When P was deficient mycorrhizal plants consistently had a 
densities of G. gigantca. The importance of VA mycorrhizae higher content of this element in the foliage than did 
in sand dune stabilization programs is discussed. nonmycorrhizal cotton. The addition of superphosphate (25 

pg or more of P/g soil) to a soil containing 10 iag/g P*0915! MOSSE, B.; STRIBLEY, D. P.; LETACON, F. produced a growth increase at least equal to the growth 
Ecology of rnycorrhizae and mycorrhizal fungi. Advances in response produced by G. margarita or Gloinus etunicatus,
Aficrobial Ecology (1981) 5, 137-210 [En, approx. 420 ref.] and rates of 50 and 150 jsg/g suppressed root infection. Max. 
Rothansted Experimental Station, Ilarpenden, lerts, mycorrhizal development by G. margarita, and subsequent
AL5 2JQ, UK. . growth stimulation, occurred at 30 and 24"C; it was slight or 

The main tlooics considered include: tihe hosts (types of absent at 19 or 14'. Growth stimulation of 5 cvs. inorulated 
nuycorrhizal structures and large-scale distribution of hosts); with G. margvrita varied considerably; Coker 310 and 
the fungi; the association; factors affecting the development of Stoneville 213 respoihded best, Acala 1517-70 and Deltapine
nuycorrhizae; interactions with other components of the 16 were marginally affected and Paymaster 909 was relativ.-ly
ecosystem; succession; and the effects of man on distribution; unaffected. 
0916. NEtSEN, C. E.; BOLOIANO, N. C.- FURLrIANt, S. C.; * 0919 RABATIN, SUSAN C. and D. T. WICKLOW. (Pymaiuning Lab. 
SAFMR, G. " R.; ZANDSIRA, B. HI. The effect of soil Ecol.,Univ. Pittsburgh, Pituburgh, PA.) Stuckey. R. L. and K. J. Rese (Ed.). 
phosphorus levels on mycorrhlzal Infection of fleld.grown Ohio Biological Survey Biological Note, No. 15.The Prairie Peninsula:Inthe 

or thonion plants and on mycorrblzal reproduction. Journal of the 'thadow' of Transeau; Proceedingsthe North Ameiican Prairie 
American Societyfor Iforticultural Science (1981) 106 (6) Conference. 	 of BiologicalColumbus. Ohio, Aug. 12-17,1978. x+278p. Callege
786-788 [En, 23' ref.] Michigan State University, East Sciencethe Ohio State University: Columbus, Ohio. Illus. Maps.Paper. ISBN 
Lansing, MI 48824, USA. 0-86727-090-X. p265-266. 1981[recd. 19821.Fhecot of ,esi',lar--bsuair 

Seeds of onion cvs Spartan Banner and Downing Yellow Ktynhtoixa Ina westernPeosylania. USA relecprairie./ABSTRACT, 
Globe were sown on 2 organic soils that were high and low 0920 RtcIi, J. R.; SCtENCK, N. C. Seasonal varia;Jns
in available P and which contained a natural population of In populations of plant-parasitic nematodes and vesicular. 
mycorrhizal spores (Glomus sp.). Treatments were 4 levels of arbuscular mycorrhlzae in Florida field corn. Plant Disease 
P (0, 30, 97 arid 193 kg/ha) and inoculum of the mycorrhizal (1981) 65 (10) 804-807 [En, 25 ref., 3 fig., I :ab.] Univ.
 
fungus G. etunicatus. In the soil that was low in available P Florida, Agric. Rc. Cent., Live Oak, USA.
 
(3 kg/ha) bulb weight increased with added P. Root infect-in When VA mycorrhizal spores were monitored every 26
by the mycorrhizal fungus and mycorrhizal spore numbers in 42 days for 1 yr at 4 depths (15, 30, 45 and 60 cm) at 5 sites
 
the soil were negatively correlated with added P. Bulb weight hi a maize field, 14 spp. (4 gcn.) were found. The most
 
and mycorrhizal spore number at harvest increased when common was Gigaspora margarita, whilst Glornua
 
mycorrhizal inoculum was added to the soil. In the soil that macrocarpus var. macrocarpus, G. clarus and Sclerocystis
 
was high in available P (97 kg/ha) bulb weight, root infection sinuosa regularly occurred. Numbers of spores were max. in
 
and spore numbers were not influenced by added P or added Aug. and min. in May. More spores were found in the top 15
 
mycorrhizal inoculum. Root infection data suggested a cn of soil than at lower depths but depth distribution varied
 
threshold level of soil P (about 10 kg/ha) below which with sp. Spore numbers also varied greatly among sites. There
 
niycorrhizal. infection was high and above which infection were positive correlations between spore numbers and
 
was low.. ..... . • , ., .. . ' nematode populations, indicating that most of the fungal spp.
 

•0917: 	 IELSUEI, C.E. ; SAFIR, G.R. Increased coexist on maize with most of the nematodes recovered. 
drought resisntance of mycorrhizal onion *0921, RUISS3DJ, M. A. The effect of agricultural 
(Alliun ce ) plants. 73rd. Annual Meeting practices on VA-mycor-rizas in Dutch polder 
of th American Phytopathological Society, Aug. soils. In proceedings of Sth North American 
2-6 1981. Phytopathology 71(8):896-897. 1981. Conference on Mycorrizae, Quebec, lluI6. 1,l0 8l 
Abstract. The development of VA-mycorrhizae as influenced 
Onion plants (Allium cepa L.) inoculated with by different agricultural prctices in field 
soil containin spores ot the mycorrhizal fungus grown winterwheat (T'iticum aestivun L.) and 
Glcsus etunicatus were grown in a growth chamber potato (Solanun tuberosun L.) was-tudied during 
Wei lowso-ilphosphorus conditions (15 ppm two successive years (1979-1980). Samples were 

P). Nonrrmcortr'izal (NON-NYC) onions grown under collected from existing trials of an experimental
the same conditions were fertilized with a solu- farm on the newly reclaimed calcareous clay soil 
tion of XH2P04 equivalent to 110 kg P/ha ( 56 ppn) in the North-East Polder. The sampled plots 
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vere parts of field experiments on the influence 
of: (1)crop sequences, (2) the use of green 

manure, (3) the use of farmyard manure. (4) soil 
tillage and (5)P-availability on the producti- 

vity of the soil. The experimental design was 

monofactorial and different nitrogen levels were 

applied. Mycorrhizal development was estimated 

as percentage root infection by means of the line 

intersection method, 

In general, the results in winterwheat were nega-

tively influenced by application of nitrate-ni-

trogen but in potato they were not. In experi-

ment (1) the level of VN infection in wheat 

roots was affected by the frequency of the wheat 

ocurrence in the rotation. In experiment (2) a 
slight tendency was found that the use of red 
clover (Trifolium pte L.) as green manure 
erso at the hpest

N-level: Presumptive evidence was found or 

an effect of the host species and probably also 

of the inoculum den.;ity on the relation between 

•N-availability aridVA developnment. With farm-
yard manure no effect was found on the develop-

ment of VAM in potato and a slight effect on that 

in wheat. Soil tillage clearly influenced the 
root infection in wheat. In the plots with the 

lowest level of soil tillage the highest level of 

infection was found. As expected, low P-availa-
bility increased VAN infection. Even with almost 

60% of root infection, hoever, the yield of 

winterwheat was not as high as on the plots with 

a high amount of available P. 
It can be concluded that VAM development in rela-
tion to N-availability is host dependent. The 
effects of different agricultural practices can 
partly be explained as effects of different 
nutrient availabilities and the building up of 
inoculum densities, 
0922 SAIF, S. R. The Influence of soil aeration on the 
efficiency of vesicular-arbuscular mycorrhlzae. 1. Effect of 
soil oxygen on the growth and mineral uptake of Eupstorium
odorntum L inoculated with Glomus macrocarpus. New 
Phytologist (1981) 88 (4) 649-659 fEn, 15 ref.] Institut ffir 
Tropischen und Subtropischen Pflanzenbau der Universitit 
Gdttingen, 3400 Gbttingen, German Federal Republic.

Oxygen concentrations in the soil atmosphere greatly
influenced the growth and mineral uptake of Eupatorium
odorftum inoculated with Glomus macrocarpus. Shoot and 
root dry weights and lengths of mycorrhizal plants increased 
with O concentration up to 16%. Mycorrhizal plants at 21% 
0 or non-aerated controls were smaller than those at 12 and 
16% 01. Non-mycorrhizal plants had lower shoot and root 
dry weights than mycorrhizal plants at all O leveis "xcept at0%, and showed little or no responne to 02 concentrations 
above 4%. P, N, K, Ca and Mg uptake was greater in 
mycorrhizal plants than in non-mycorrhizal plants, and 
showed a positive response to 02 level up to 12-16% in 
mycorrhizal plants only. Inoculation and increased soil O,
resulted in higher concentrations of K and Mg but not of N 
and Ca. P concentrations were higher in mycorrhzal plants
than m non-mycorrhizal plants and did not increase with 
increasing O above 2%. The development of Glomus 
macrocarpusshowed positive responses to soil O, levels. 

*0923 SAIF, S.R. Influence of soil carbon 
dioxide on the efficiency and development of 
vesicutlar-arbuscular (VA) mycorrhiza. In: Proceed 
of 5th North American Conference on mycorrhizae,
Quebec, Aug. 16-21 pp.20 1981.Abst. 

Pot experiments under growth rom conditions were 

carried out with Lupatorium odoratnum, Sorghum

bicolor and Guizotia ssianlc---- 3-3-at-ewith 
Glamus macrocarus. Soil was fertilized with 

-l-ly soluble CA5 (P04)3 OH. Carbon dioxide was 
supplied continuosly at a rate oP 1 Ih to each 

pot till the and of the experiment. Throughout 

one oxygen level (16%) was used. 

Eupatorium: Dry matter increased frtn 0 to 1% 

arn 
dio-xde and than decreased with increasing 


carbon dioxide. Inoculation increased the dry 
matter of plants. The mycorrhizal plants were 
rore sensitive to carbon dioxide than non-mycor
rhizal plants. The mineral uptake (except nitro
gen) at lower concentration of carbon dioxide
 
showed only minor effects of carbon dioxide level!
 
but it was strongly reduced in mycorrh-izal plant 
at 16%. The uptake and concentration of P was
 
more strongly improved by mycorrhiza than those
 
of the other elements. The uptake and concentra. 
tion of the elements showed the following order c
 
mycorrhizal efficiency: P > Mg K) Ca> N. The 
nycorrhizal infection was slightly increased at
 
".ower but decreased at higher concentrations
 
-ofcarbon dioxide. The vesicle number decreased 
with increasing carbon dioxide. At each carbon
 
dioxide level, the infection intensity was very
 
low and arbuculas were generally absent.
 

: Shoot dry weight showed no response to 
carbon dioxide and inoculation. Root dry weigh 
increased up to 4% carbon dioxide and also by 
inoculation. Uptake of P was more strongly
 
improved by inoculation than the uptake of other
 
elements. The uptake and concentration of the
 
elements showed the following order of mycor
riuzal effidiency: P>K)>N>Mg >' Ca. The percen
tage of rot length infected and the number o*.
 
vesicles increased up to 11% and decreased a' 8%
 
carbon dioxide. The infection intensity wvs
 
very low and arbuscules were gen2rally absent.
 
Guizotia: Increase in soil carbon dioxide re
a dry matter of siycorrhizal and non-my 
corrhizal plants; inoculation increased it sig
nificantly, with increasing carbon dioxide the 
mineral uptake decreased but the mineral con
centration increased. The uptake and concentra
tion of Mg was more strongly increased by inocu
lation than that of the other elements. Theuptake and onentrution of the elements showed
 
the following order of n cooz. o
fficieney:
 
th flo n orde ofciorat efficie
 

g> P ?Ca>N > K. The infection rate and the

number of vesicles increased up to 4% carbon 
dioxide. The infection intensity was appreciably
 
high but no arbusculas were observed.
 

*0924. SAIl, S.R. Influence of soil 
en e fic

pxien and soil temixrature on the efficiency
 
and development of vesicular-arbuscular (VA)

mycorrhiza. In proce(!ding of 5Th North Atnwrican 
Conference on Mycorhizae, Quebec, August 16-21. 
pp.20. 1981. Abst. 
Pot experiment under growth room conditions was
 

carried out with EupAtorium odoratus inoculated 
with Glcmus r was-tertiized 
with arl soluble a (104), OH. Oxygen was
 
supplied continously at a rate of 1 1/h.

Dry matter increased markedly with rising
 
oxygen up to 16rand with soil temperature up to
 
30C1. In the 35C treatmrent, dry matter
 
increased up to 21% oxygen. The inoculation
 
effect at 20 and 25C decreased with increasing
 
oxygen up to 21% but at 30 and 35C0 it increased 
countinously up to 21% and the affect in the
 
35CO lreatnent at 16 and 21% oxygen was greater

than at correponding oxygen concentrations in the
 
20OC treatment 
The uptake of all elements increased with rising
 
o>ygen up to 16% and with soil temperature up
 
to 300C. In the 35*C treatment, the minemal 
uptake increased up to 21% oxygen, except N and
 
Mg. The P uptake was more strongly improved by
inoculation than the uptake of other elements.
 
The mineral concentration, at 20, 25 and 300C
 
was generally little affected by soil oxygen but
 
at 350C it increased up to 21% oxygen. The P
 
concentration increased bit the concentration 
of
 
N decreased with increasing soil temperuture
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up to 30 0 C but the concentratiorns of Ca and Ig 
were little affected by soil tuxperaturo. Inocula-
tion increased the concentrations of P,'( apd g 
but decreased N and Ca concei trations. 

incidence of myrorrliza was lower at 2% than 
ath ighde ogn yonetrionws at al soil thenPlants 
at higlier oxygen concentrations at all soil 

temperatures. The percentage of root length 
infected and the nuisber of vesicles increased 
wdth rising soil teapersture up to 301C with 
greatest values at 16 and 21% oxngen. The inci-

dence of mycor'rhiza at 351C was appreciably 

higher than at 201C except at 2% oxygen where 

the infection rate was very low and no arbuscules 

were observed. Geaneraly, the percentage of root

withe arbucls increaed rng20 totsegrents witw arbusculas increased frn 20 to 
251C and than decreased at 30 and 351C. The 

arbuscule developnent was strongest in roots 
at 250C with 8 and 16% oxygen in the soil 

atnosphere, and in uunuereted control roots. 

0925. SCHWAD, S.;REEE., F. B. Ile role of 

.cndomycorrhizae in revegetation practices in the semi-arid 
west. III. Vertical distribution of vesicular-arbuscular (VA) 
mycorrhlza inoculum potential. American Journal of Botany
(1981) 68 (10) 1293-1297 [En, 23 ref.] Denartment of Botany 
and Plant Pathology, Colorado State University, Fort Collins, 
Colorado 80523, USA. 

The changes in vesicular-arbuscular (VA) mycor;hiza 
inoculum potential (MlIP) in soil profiles from L mid-elevation 
sage community were measured using a corn bioassay. The 
MIP was significantly reduced below 30 cm depth and 
approached zero below I m depth. The decrease in inoculum 
potential with depth in soils diluted with sand, vermiculite 
and perlite did not always parallel changes in the nondiluted 
soil, indicating that factors other than numbers of inoculum 
units also may be important in determining the extent of 
mycorrhiza formation. : 

0926; SIEVERDING, E. Influence of soil water regimes 

on VA mycorrhiza. 1. Effect on plant growth, water 

utilization and development of mycorrhiza. Zcitschrift rir 

Acker- und l'flanzenbau (1981) 150 (5) 400-411 [En, de, 19 

ref., 6 tab.] CIAT, Cali, Colombia. 


In experiments with sorghum and Eupatorium odoratum 
the favourable effect of mycorrhiza (Glomus macrocarpus)on 
plant growth was more pronounced in a drier water regime,
particularly with restricted P uptake. Mycorrhizal plants were 
less sensitive to temporary water shortage than non-
.,jcorrlszal plants. It is concluded that under conditions of 
insufficient soil moisture mycorrhiza can improve the water 
relations of crops, depending on plant sp. and soil type. 

09271 SPITKo, R. A.; MANNING, W. J. Irradiated 
digested sewage sludge: effects on plant-symblont associations 
in the field. Environmental Pollution, A (1981) 25 (1) 1-8 
[En, 27 ref.] Massachusetts University, Amherst, 01003, USA. 

Anaerobically digested sewage sludge (composition given) 
irradiated with high energy electrons as a means of 
disinfestation, was hosed as a liquid sludge onto limed soil. 
Applications were made at 4.7 and 9.4 t dry sludge per ha 
and were repeated in the second year. All treatments 
inhibited rhihobial nodulation of bush beans, cv. Contender, 
and vesicular arbuscular mycorrhizal infection of onions, cv. 
Downing Yellow Globe. Heavy metal accumulation and N 
and P status in soil and plant, and soil pH and soluble salt 
content were monitored but no explanation was found. 

0928 TM.RUP, I.C. ;BRIGGS, G.G. Influ-. 

ence of agricul.tural chemicals on germination 
of vesicular-arbuscular endophyte spores. Trans. 
Br. Hycol. Soc. 76(2) (1981). 

0929 ToNiMERUI, 1. C.; BRIGGs, G. G. Influence of 
agricultural chemicals on germination of vesicular-arbuscular 
endophyte spores. Transactions of the British Mycological 
Society (1981) 76 (2) 326-328 [En, 14 ref., I tab.] Univ. 
Western Australia, Nedlands, Australia. 

Neither germination nor growth of hyphae from spores 
of Acaulospora Iaevis, Glomus calkdonius and G.monosporus 
was affected by carbendazim, captafol and 3 herbicides at soil 
cones. approx I/i - 10 fold of those likely to be found after 
field applications. 
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0930' ANTIIIUS, R. K:; TRAPPE, J.M.; LINKINS, A. E. 
Cyanide resistant respiration in Salix nigra endomycorrhizae. 
Canadian Journal of Botany (1980) 58 (1) 14-20 [En, fr, 37 
ref., 5 fig., 2 tab.] Virginia Polytechnic Inst., State Univ., 
Blaeksburg, USA. 

growing on an abandoned railway grade in Va. 
were heavily colonized with vesicular-arbuscular mycorrhizae,
with which Glomus fasciculatus was unequivocally associated. 
Addition of 5 niM KCN to S. nifra endomycorrhizae or S. 
rotundifolia ectomycorrhizae inhibited respiration by c. 50%, 
suggesting the possible involvement of a cyanide insensitive 
alternate oxidase in root respiration. Addition of 2.5 mM 
salicylhydroxamic acid (SHAM) to KCN-inhibited roots 
caused an additional significant reduction of 0, uptake in 
both root types. The results suggest the participation of a 
SHAM sensitive oxidase in root respiration. When SHAM was added alone to S. nigra endomycorrhizae, a slight but 
insignificant reduction in 02 uptake was observed. 
Conversly, SHAM caused a stimulation of 0 uptake in S. 
rotundifolia ectomycorrhizae. When SHAM was followed by 
the addition of KCN, the ne result was a significant
inhibition of respiration in boti. root types. The results 
suggest that an alternate oxidase exists in willow roots which 
is characterized by some of the same basic features described 
for beech ectomycorrhizal roots. [RPP 56, 2357] 

0931 CHIAMBERS, C. A.; Smttii, S. E.; SMITH, F. A. 
Effects of ammonium and nitrate ions on mycorrhizal 
infection, nodulation and growth of Trifolium subtcrraneum. 
New Phytologist (1980) 15 (1) 47-62 [En, 51 ref.] Dep. of 
Bot. and Agric. Biochem., Adelaide Univ., Adelaide, S.A., 
Australia 5001. 

In pot trials the effects of nitrate and ammonium N in 
the cone. range 0 to 12 meq N/pot, mixed throughout the 
soil or in the top 2-3 cm before sowing, on subterraneum 
clover mycorrhizal infection, nodulation and growth were 
studied. Both forms of N decreased VA mycorhizal 
development; ammonium N was more effective than nitrate 
N. Sodium bisulphate also decreased infection. Both N forms 
inhibited nodulation and N fixation; at low levels (1-2 meq 
N/pot) ammonium N had a less severe effect than nitrate N. 
The results are discussed in relation to the effects of N on 
mineral nutrition of plants with particular reference to the 
effect of VA mycorrhiza on plant growth. 
0932 CIIAMBSERS, C. A.; SMITH, S. E.; SMItH, F. A.; 

RAMSEY, M. D.; NiciOLIAs, D. j.D. Symbiosis of 
Trifollum subterraneum with mycorrhizal fungi and 
Rhizoblum trifolii as affected by ammonium sulphate and 
nitrification inhibitors. Soil Biology & Biochemistry (1980) 12 
(2) 93-100 [En, 44 ref.] Dep. of Bot., Adelaide Univ., 
Adelaide, S.A., Australia 5001. 

The symbioses between T. subterrancum, mycorrhizal 
fungi and Rhizobium were affectcd by amnmonium sulphate 

and by the nitrification inhibitors 2-chloro-6 (trichloromethyl) 
pyridine (N-Serve) and 2-trichloromthyl pyridine (2TMP). 
At 50 jtg/g soil, N-Serve and 2TMP had toxic effects on 
plant growth, measured as leaf expansion, root length and dry 
wt. Lower conc. of N-Serve also produced some toxic
symptoms. The addition of ammonium sulphate to the soil at 
2 and 6 meq NH4./pot resulted in reduced root length and 
nodulation. Shoot dry wt. was reduced at 6 meq NH 4 /pot. 
In the presence of ammonium sulphate the toxic effects of the 
nitrification inhibitors on plant growth were less. Both 
nitrification inhibitors reduced development of mycorrhizal 
entry points and extent of root colonization (percentage 
infection). Percentage infection of the root syztem was also 
reduced by ammonium sulphate. Development of nodules on 
the lateral roots was increased in the presence of N-Serve at 5 
and 15 pg/g. This effect, however, was accompanied by a
marked reduction in nitrogenase activity. Smaller increases innodulation were apparent with 2TMP and were associated 
with variabie nitrogenase activity. 
0933 (IANINAZZI-PEARSON, V.; TROUVELOT, A.; 

MORANDI, D.; MAROCKE, R. Ecological variations In 
endomycorrhizas associated with wild raspberry populations 
In the Vosges region. Acta Ecologica (1980) 1 (2) 111-119 
[En, fr, 24 ref., 2 fig., 3 tab.] Station de Ia Flore pathogine 
du Sol, INRA, Dijon, France. 

Vesicular-arbuscular mycorrhizal fungi, predominantly 
Glomus spp., were associated with all the Rubus ida.us 
popt,lations in the region. Variations in resting spore numbers 
(227-2386/100 g soil) and root infection (29-86% of the 
length) between experimental sites could not be consistently 



correlated with any one ecological factor. Root infection by a 
fine endophyte resembling G. tenuis was common in high 
altitude ecosystems (15-41% root length infected) where soil 
pH was lower, but it was very restricted at lower altitudes in 
soils of higher p!l. The 2 types of endophytes were not 
incompatible and mixed infections were frequent. 

0934 LAMIERT, D. 11.; COLE, H., JR.; BAKER, D. I 
Adaptation of veslcular-arbuscular mycorrhlzae to edaphlc 
factors, New Phytologist (1980) 85 (4) 513-520 [En, 25 ref.] 
Ohio Agric. and Development Cent., Wooster, OH 44691, 
USA. 

In 3 field soils, birdsfoot trefoil transplants infected with 
mycorrhizal fungi from 42 soils showed no clear superiority 
of strains from these individual soils after 1 yr onlygrowth. 
Differences among strains decreased with time and were 

were low-levelsignificant for all 3 soils at the 1st cut. There 
correlations between yield and various chemical properties of 
the soils from which the cultures uere derived. In the 
greenhouse. with sterilized soils low in P, trefoil yield was 
always greatest when the inoculum used was indigenous to 
the soil in which the plants were grown as compared with 
inocula from 5 different soils, 

.0935 MOAWAD, M. Ecophysiology of vesicular-
.0935 ArA Topiolog
mycorrhia.11u yofesicula-

arbuscular mycorrhiza. In Tropical nycorrhiza 
Research (El. by P. Miksla) Oxford Univ. Press 
Oxford, England. pp.203-.'05 (1980). 


0936 NEstEc, S. Effects of 11 fungicides on 
endomycorrhlzal development in sour orange. Canadian 
Journalof Botany (1980) 58 (5) 522-526 [En, fr, 24 ref.] US 
Department of Agriculture, Orlando, Florida 32803, USA. 

Methyl bromide, at present used in Florida to control 
funjgal pathogens in ieedbeds, adversely affects the beneficial 
vesicular-arbuscular mycorrhizal (VAM) fungi. In an attempt 
to find safer alternatives, 11 fungicides were applied at field 
rates to sour orange seedlings in soil with or without VAM 
fungi. Their effects on plant growth and on Glomus 
etunicatus and G. mosseae development are shown in tables. 
Growth of mycorrhizal plants was better and fungus 
sporulation higher than with mycorrhizal controls in all plots 
treated with sodium azide at 7.9-31.4 kg/ha. Captan, 
chloroneb, metalaxyl and captafol did not adversely affect 
Flant growth, whereas benomyl and thiabendazole did so. The 
ast 3 compounds were toxic to VAM fungi. Copper was 

more phytotoxic than fungitoxic, 

0937 OcAMPO, J. A. [VA mycorrhlzae. III. Ecology.) 
Micorrizas VA. III. Ecologia. Anales de Edafcloga 
Agroviologla (1980) 39 (5/6) 1071-1088 [Es, en, Review, 
many ref.] Dep. de Microbiol., Estaci6n Exp. del Zaidin, 
Granada, Spain.Ecolgca, facs a475-479 

Ecological factors affecting the infction of higher plants
by VA mycorrhizal endophytes and the effectiveness of the 
subsequent symbiosis are reviewed, including N and P 
fertilizer applications, soil pH, interaction between host 
plants, crop rotations, pesticides and interactions with fungi, 
bacteria, viruses and nematodes in the soil. The distribution 
and dispersion of the spores of mycorrhizal fungi are 
described. The value of VA mycorrhizae for the colonizationof marginal soils by higher plants is discussed, 

.0938 PONDER, F., JR. Rabbits and grasshoppers: 
vectors of endomycorrhizal fungi on new coal mine spoil, 
USDA Forest Service Research Note NC (1980) No.250, 2 
pp. [En, 9 ref.] c/o North Central Forest Experiment Station, 
1992 Folwell Ave., St. Paul, MN 55108, USA. 

Rabbit droppings and grasshoppers were collected on 
recently graded coal mine spoil to determine if they were 
vectors of cndomycorrhizal fungi. After 6 weeks of growth, 
roots of rye grass and sudan grass grown in mixtures of 
sterilized sand containing either unsterilized rabbit droppings 
or grasshoppers were endomycorrhizal, while the roots of 
plants grown in sterilized mixtures of these were not. 

.0940 SAIF, S.R..Influence of soil aeration on 
the efficie: -y of vesicular-arbuscular mycorrhizae 
(P). itBotanikertagung in Bochum, West Germany. 
26. Bis 31. Mai 1980. pp.155. Abst.
 
While a great deal of attention has been paid to
 
the role of VA mycorrhizae in nutrient uptake by
 

plants, almost nothing is known of their function
 
at different levels of soil oxygen. The present
 
report is the first experimental study of this
 
problem. Mycorrhizal (Gfomu" macAOcaAput.)and non
mycorrhizal plants of Eupa.toxuum odoatum (Compo
aitae) were grown in pots with I kg soil and 
aerated with different concentrations of oxygen. 

ycorhizal CM)plants showed significant increase 

in lenght with increasing oxygen till 122 which 
further did not differ from 16%. Plants at 21%were 
significantly smaller than at 12% and 16%. Non
mycorrhizal (NH) plants did not respond to dif
ferent Oz levelp and remained smaller than Hplants. 
Similar results were obtained for s.tem and root dry 
weights. Non-aerated H plants showed significant iv 
lower values for all gro.:" 'arameters than plaits
 
at 12% and 16%. H and NM plants, except at 0% oxy
gen, showed no difference in P concentration with
 
increasing oxygen. However, between each other
 
they shouwed highly significant difference at all
 

oxygen levels. P and N uptake in mycorrhizal plants
 
was si=ilar to the increase in stem dry weight. N
 
concentration in NMplants increased with increasing 
oxygen and was higher than in H plants where it 
remained much the same except at 0%. The percentage 
of root segments and root length infected increased 

-with increasing soil oxygen till 16%. Values at 21% 
were slightly lower than at 16%. Vesicle number per 
50 cm root also increased with increasing soil oxy
gen, with values smaller than 1000 at 2%to greater. 
than 5000 at 21% soil oxygen. Studies with S0orghum 
and GuCzotia using G. macflocapu.6 showeJ similar 
results. Experiments using other mycorrhizal endo
phytes are under investigation. The results show 
that for effective utilization of VA mycorrhiza 
the soil should be well aerated; consequently, soil 
compaction and water logging should be avoided in 

agronomic practice.
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0941, SMITil, T.F. The effect of season and crop 
rotation on the abundance of spores of vesicular-arbuscular 
(V-A) mycorrhlzal endophytes. Plant and Soil (1980) 57 (2/3) 

[En, 17 ref.] Agric. Protection Board of W.A., South 
Perth, W.A., Australia 6151. 

Spores of V-A mycorrhizal endophytes were extracted 
and counted from 3 different soils under 3 different rotations,
(continuous wheat, annual pasture and an alternating crop/ 
pasture rotation). High V-A spore abundance in the autumn 
Fell at the onset of plant growth. Spore abundance remained 
low under wheat but recovered under pasture regimes in the 
spring, coincidently with host maturation in all except I ofthe experiments sampled. Weak positive correlations were 

found between V-A spore abundance and components of 
pasture biomass, while wheat biomass was negatively 
correlated with V-A spore numbers. 

.0942 WARNER, A. Factors affecting the 
spread of vesicular-arbuscular mycorrhizal fungi.
 
Ph.D. Thesis, Univ. of London, England, 174pp.
 
1980.
 

*0943 BISHOP, C.L. Effects of light inten
sity on vesicular-arbuscular mycorrhiza. in
fection in Zea .says Journal of the Colorado 
wyoming Acad"'e"-ofScience. 11(l):28, 1979. 

*0939 RASATIN, S.C. Factors Influencing the distribution 
and activity of ,esicular-arbuscular mycorrhlzal fungi In 
meslc herbaceous plant communities. Dissertation Abstracts 
Internationa, B (1980) 41 (6) 2047 [En, Order No. 8028049] 
Pittsburgh Univ., Pittsburg, PA 15213, USA. 

The effects of season and soil type on vesicular-
arbuscular (VA) mycorrhiza in a meadow, a hayfield and a 
pasture were examined. Out of 16 VA fungi identified, 
Glomus fasciculatuswas the dominant sp. at each site. 

Abst.
 
*Com plants were cultivated over a 24 day period
 
in a growth chamber (14 hrs. light at 30°C and 
10 hrs. dark at 200C) under three different 
light intensities. Plants grown under 400 ft-c 
showed signigicantly lower levels of vesicular
arbusscular endomycorrthizal infection and less 
plant growth enhancement as ccompared to plants 
grown under the higher light intensities (800 and 
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1600 ft-c). These results derronstrate the impor-
tance of controlling environmental factors when 
evaluating the effects of endoeycorrhizal fungi
oi growth enhanccment of higher plants. 
0944 BLACK, R.; TINKER, P. B. The development of
endomycorrhlzal root systems. 11. Effect of agronomic factors
and soil conditions on the development of vesicular-
arbusctlar mycorrhlzal Infection In barley and on the
endophyte spore density. New Phytologist (1979) 83 (2) 401-
413 [En, 36 ref., 2 fig., 6 tab. See RPP56, 3418] Leeds Univ.,
UK. 

The percentage of roots with VA mycorrhizal fungi and 
numbers of spores were measured over 2 yr in a field
experiment with different crop rotations. Spore numbers, and
subsequent infections of barley crops, were larrest following
barley; both kale and fallow breaks reduced spore population
and infection similarly. With all rotations theie was a long
delay before appreciable percentage infection of roots
developed, followed by a rapid increase, and then a constant
value. Such late infections appear unlikely to improve crop
nutrition, and final yield was negatively related to infection. 
A survey of barley crops over 2 yr on commercial fields 
following at least 3 yr barley showed that infection was rather 
similar in most fields. There was a very slight correlationbetween infection percentage, clay content and pH, but no
other soil factor had any influence. Early-sown crops tended 
to have low infection. 

*0945 DAFr, M. J. Effects of calcium, phosphorus andpotassium on myeorrhlzal plants. [Abstract]. In The soil-root 
interface [llarley, J.L.; Scott Russell, R. (Editors)]. London,
UK; Academic Press. (1979) 420-421 [En] Dep. of Biol. Sci.,
Dundee Univ., Dundee DDI 4HN, UK. 

Defoliation and reduction in daylength and in irradiance
reduced the mycorrhizal growth response and the
development of the endophyte. Mycorrhizal development was 
much lower at low pH, particularly when compared with
high pH + adequate Ca levels. In tripartite associations ofplant, mycorrhizal fungus and a nodulating bacterium there 
were responses to Ca, P and K which were detected as
increased rates of N fixation, changes in C:N ratios and
increased growth rates. 

* 0946 ELST, F. VAN DER; BATES, P. M. The effect of
mulches and mycorrhlza on blueberry establishment on
humified peat. New Zealand Commercial Grower (1979) 33
(I1) 23 [En] Soil and Field Research Organization, New
Zealand. 

The treatments comprised weed control with dichlobenil 
(as Casoron) at 22 kg/ha, or mulching with sawdust or black
plastic in 60-cm-wide strips, all with or without mycorrhiza
collected from around vigorous bushes. New growth during
the season was greatest with a plastic mulch + mycorrhiza,
followed by a sawdust mulch alone. 
0947 GRAW, D. The Influence of soil pH on the 
efficiency of vesicular-arbuscular mycorrhiza. NowPhytologist (1979) 82 (3) 687-695 [En, 16 ref.) Institut fur
Tropischen und Subtropisehen Pflanzenbau, Grisebachstrasse 
6, D-3400 Goitingen, German Federal Republic.

Tagetes minuta and Guizotia abyssinica reacted
differently to changes in soil pH and phosphate fertilizers in
spite of inoculation with the same strain of Glomus 
macrocarpus.At pH 4.3, mycorrhizal Guizotia was unable to
absorb P from any of the fertilizers, so growth was severely
inhibited by inoculation, whereas mycorrhizal Tagetes grew
well at this pH in the presence of Ca(HIPO 4)3.H20,
Cas(PO4)3OI and AIPO4. Phosphorus uptake and growth of
mycorrhizal Guizotia were improved at pH 5.6 and surpassed
the performance of non-mycorrhizal plants at pH 6.6. The
growth of mycorrhizal Tagetes was eeduced at pH 5.6 in the 
presence of Ca(HjPO4 )j.H5 O and Cas(PO 4)3OH, but was
improved at pH 6.6 in all treatments with the exception of
Cas(POd),OH as P source. 

0948 IiIRREL, .C.; ,l,. GtRDThVPJ. Effects
of salinity on the growth and P nutrition of ve

"sicular-arbuscular mycorr'iizal bell Pepper and 
on the germination of Gigasgj-r 
Abstr. Fourth North IuJ'. cnf."-n 

m rita. 
.rV-' 

In: 

(Fort Collins, Colorado, 1979). 
0949! McCOOL, P. M.; MENGE, 3. A.; TAYLOR, 0. C.
Effects of ozone and lCI gas on the development of 
mycorrhlzal fungus Glomus (asciculatus and growth of 
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'Troyer' citrange. Journal of the American Society for 
Horticultural Science (1979) 104 (2) 151-154 [En, 20 ref.]
California University, Riverside, CA 92521, USA. 

Troyer citrange seedlings were exposed to 82 p.p.m. HCIfor 20 min or 100 p.p.h.n. ozone for 4 hi at 5, 12, or 16weeks after inoculation with the mycorrhizal fungus, Glomus
fasciculatus. One group of seedlings was exposed in a 2nd
experiment to ozone at 90 p.p.h.m. for 6 h, once weekly, and 
a second group was exposed to 45 p.p.h.m. for 3 h, twice 
weekly, for a period of 19 weeks beginning 1 week after
fungal inoculation. Intermittent HCI and ozone exposures
significantly reduced height and dry weight of mycorrhizal,
but not of non-mycorrhizal plants. Fungal chlamydospore
production was reduced 57% in ozone treatments but was
riot reduced by HCI. Weekly exposures to 90 p.p.h.m. ozone
reduced total dry weight in mycorrhizal plants by 42%, but
reduced that of non-mycorrhizal plants by only 19%.
Howevr, 45 p.p.h.m. ozonc did not cause a similar reduction
in eitler type of plant. Mycorrhizal infection was reduced
15% and spore production 39% at 90 p.p.h.m. ozone. The
lower ozone level (45 p.p.h.m.) reduced infection 22%, but
had no effect on spore production. Phosphorus absorption 
was not reduced by ozone treatments in either mycorrhizal or 
non-mycorrhizal plants. 

0950 MENGE, J. A.; JOIINSON,.E. L. V.; MINASSIAN, V.
Effect of heat treatment and three pesticides upon the

growth and reproduction of the mycorrhlzal fungus Glomus 
fasclculatus.New Phytologist (1979) 82 (2) 473-480 [En, 21ref., 3 tab.] Univ. California, Riverside, USA.

Mycorrhizal inocula were killed when exposed for 10
min to 52.5"C but not to 51.5'. Although inocula survived a
10 min soaking in PCNB [quintozene] at several cones.,
infection and sporulation on Sudan grass were consistelly
iphibited by soil drenches with this fungicide. Soil drenches

-with DBCP at 15-20 uig/mI or ethazol [etridiazole] (1b40
jig), applied 30-60 days after inoculation, increased infection 
and sporulation. 

0951' MOAWAD, M. Ecophyslology of vesicular. 
arbuscular mycorrhiza In the tropics. In The soil-root
interface [Harley, J.L.; Scott Russell, R. (Editors)]. London,
UK; Academic Press. (1979) 197-209 [En, 27 ref.] institut rdr 
Tropischen und Subtropischen Pflanzenbau, 16ttingen,German Federal Republic. 

In glasshouse trials, a number of spp. including sorghum 
were grown with and without inoculation of Glomus 
macrocarpus.Ca, Al and Fe phosphates + N were applied
and soil temp. were maintained at 20', 25', 30' or 35"C.
There was an increase in dry wt. and Pcontent of sorhum 
plants up to 30 which was significantly greater in infected
than non-infected plants. In another trial, non-inoculated and
inoculated plants of sorghum were grown at different soil 
m.c. with Ca, Al and Fe phosphates. In the presence of
mycorrhiza, water utilization was improved; the amount ofwater used to produce 2 g of DM with CaS(PO)OsOt wasmuch smaller in mycorrhizal than in non-mycorrhizal plants. 

0952 RABATIN, S. C. Seasonal and edaphic variation In
veslcular-arbuscular rnycorrhlzal Infection of grasses by
Glomus tends. New Phytologist (1979) 83 (1) 95-102 [En, 26
ref.] Dep. of Biol. Sci. and Pymatuning Lab. of Ecol.,
Pittsburgh Univ., Pittsbu.gh, PA 15260, USA. 

Seasonal differences in percentage length of gramineous
host root infected with G. tenuis were measured at 3 field
 
sites in Pennsylvania, USA. Highest 0. tenuis infection levels
 
were 
generally found in the spring in very P-deficient soils
low in m.c. In roots sampled from soils with a high spring
soil m.c., fine endophyte infection increased to a max. later in
the growing season. A higher percentage frequency of fine
endophyte infection on fine grass feeder roots in spring is
taken as evidence for the hypothesis that 0. tenuis is a 
vesicular-arbuscular mycorrhizal fungus particularly adapted
to penetrating host brief seasonalroots during fluxes of P
availability. The implications of these data are discussedrelation to mechanisms inin grasses which adapt them to 
nutrient stress. 

0953' REID, C. P. P.; BOWEN, G. D. Effects of soil 
moisture on V/A mycorrhlza formation and root development
IizaeIn Afedleago. In The soil.root interface [Harley, J.L; Scott 
Russell, R. (Editors)]. London, UK; Academic Press. (1979)
211-219 (En, 20 ref.] Dep. of Forest and Wood Sci., ColoradoState Umv., Fort Collins, CO 80523, USA. 

Medicago truncatula was grown in Mallee Loam soil 
containing yellow-vacuolate spores of Endogonacese at 

http:Pittsbu.gh


approx. constant soil m.c. After 8 days, primary root length, 
length of laterals and number of laterals were all greatest at a 
water content of 0.22 g/g soil and decreased above and below 
this. The number of V/A infections/unit root length at this 
soil in.c. was 4 times greater than at 0.15 g/g and 2 times 
greater than a! 0.28 g/g (saturation). Although primary root 
diam. decreased with decreasing wter content, root hair 
length increased. The vol. of soil occupied by root hairs/unit 
root length was 3.3 times greater at a water content of 0.09 
than of 0.22 g/g soil. Root hairs were absent at saturation. 

.0954 ScHICK, II.C.. RICII, J.R. lonthly . 
spore incidence of vesicular-arbuiscular' mycor-

rhiza- fungi in corn rhizosphere soil at four
 
depths. Phytopathology 69(9): 1044 1979. 

Abst. 

Monthty samples of soil were collected at: 4 depths from 5 sites 
in a field of Zes mays. Sampling began in December 1977 before 
planting and continued through lovember of 1978. Samples were 
wet seived to extract spores of mycorrhioal fungi. Spores of 

tianspora margarita, C. heterogass, E. gregaria. G. enucidia, 
R. roses, !. nira, riomus macrocarpus. E. clarus, 2. etunica-
tu.s C. mosse.e, !.. icrocarpus, 2. fasciculatus., Scterocyatts 
slnuuis sod Acualonp..ora.erdemanni. were recovered. Spores of 

.g. margarta were wet abundant, predoInsting at the 0-15cm 
depth, while Clomts species occurred nt at the 31-45cm depth, 
Spores averaged 12f0/tliter of soil, consisting of 75% Gisa-
2rpoa spp., 19 Clon,s spp., and 7% other species. About 612 
Of the spores occurrvd at 0-15c., 192 at 16-30c.., 12t at 31-4S 
cm and 8 at 46-60cm depth. Monthly spore numbers fluctuated 
most at 0-15cm with spore numbers being greatest in August for 
Gi.,.p, .a spp. and in Decemberfor Clomus spp. 

095b SIEVERDING, E. [Influence of soil water regimes 
on the efficacy of the VA.mycorrhlza.] Einfluss der 
Bodenfeuchte auf die Effektivittt der VA-Mykorrhiza. 
Angewandte Botanik (1979) 53 (1/2) 91-98 1Dc, en, 13 ref., 3 
tab.] Inst. rur Tropiscben und Subtropischen Pflanzenbau, 
Gbttingen, German Federal Republic. 

Glasshouse tests were conducted on Eupatorium 
odoratum, Guizotia abyssinica, sorghum and Trigonella 
foenum-graecum. When soluble phosphate was supplied, some 
plants without mycorrhiza were more sensitive to water 
shortage than plants with mycorrhiza. In the presence of 
insoluble phosphate, the utilization of water for the 
production of dry matter was considerably better in 
mycorrhizal than non-mycorrhizal plants. With sorghum the 
development of mycorrhiza was better under conditions of 
water deficiency than in well watered plants. The dependence 
of mycorrhiza on soil temp. modified the efficiency of 
mycorrhiza in the 3 water regimes. 

0956 SKIPPER, H. D.; SMITii, G. W. Influence of soil 
pi on the soybean - endomycorrhiza symbiosis. Plant and 
Soil (1979) 53 (4) 559-563 [En, 11 ref., I tab.] Clemson 
Univ., S.Carol., USA. 

1"'hen cvs. were inoculated with Gigaspora gigantea and 
Glomus mosseae, the specific response depended on soil pH.
Overall responses in unlimed soil (pH 5.1) were greater for 
G. gigantea than G. mossae. The co. Bossier and G. 
gigantea combination was particularly responsive in unlimed 
soil, showing a. 10% increase in shoot length, 35% in shoot 
dry wt.;K7 ' ' n root dry wt. and 397% in nodule dry wt. 
over uniociated controls. Little cv. response sas observed 
with G, nosae in unlimed soil. In limed soil (p- 6.2), the 
larger res'p6nf-',es were obtained with G. mossea, although 
inoculation with either fungus appeared to be effective. on 
general nodulation was greater on mycorrhizal roots than on 
controls. 

0957 SMrrH, S. E.; BOWEN, G. D. Soil temperature, 
mycorrhlzal Infection and nodulatlon of Medicago truncoetula 
and Trifolium subterraneum. Soil Biology and Biochemistry 
(1979) 11 (5) 469-473 [En, 21 ref.] Department of 
Agricultural Biochemistry, Waite Agricultural Research 
Institute, University of Adelaide, Glen Osmond, S.A., 
Australia. 

Establishment of vesicular-arbuseular myorrhizal fungi 
in plant roots involves a pre-infection phase of propa[ule 
germination, hyphal growth and- appressorium formation, 
followed by growth of the fungus within the root. The effect 
of soil temperature on the pie-infection stage was examined 
by counting the numbers of Pngal "entry-points" on the 
main roots of Afedica o truncatula and Trifolium 
subterraneum, gruwn at sol temperatures of .1', 16", 20' and 
25'C for periods up to 12 days. Increased root temperature 

points". This effect was more marked between 12' and 16'C 
than at higher temperatures, as shown by comparing plants at 
the same stage of development (emergence of spade leaf) and 
by calculating the results as entry points per cm root. The 
first root nodules appeared sooner at higher temperatures (20" 
and 25'), but subsequent development of nodules (measured 
as nodule number and aggregate volume of nodules per plant, 
up to 21 days) was best at 16*C for both host Rhizobium 
combinations in non.sterile and autoclaved soil. There was no 
evidence that competition between mycorrhizal fungi and 
Rhizobium for infection sites occurred. A method of 
obtaining numbers of infective propagules of vesicular
arbuecular mycorrhizal fungi in soil is described.t 

0958 AZCON, R.; MARIN, A. D.; BAREA, 1. M. 
Comparative role of phosphate in soil or inside the host on 
the formation and effects of endomycorrhiza. Plant and Soil 
(1978) 49 (3) 561-567 [En, 15 ref.] Microbiology Dep., 
Estaci6n Exp. del Zaidin C.S.I.C., Granada, Spain.

Non-mycorrhizal lettuce plants grown for 5 weeks in a 
low-phosphate soil with varying additions of soluble P were 
transplanted to soil also with different levels of phosphate and 
inoculated with VA mycorrhiza (Endogone type). The 

intensity of mycorrhizal infection as affected by the 
interaction of different levels of plo,phate in soil and ill Ihe 
host was examined after a further 8 weeks. In the soil with 
no added phosphate mycorrhizal infection was not affected by
the initial P content of the plants. When 0.8 or 1.5 g Ki1'Oa 
was given per kg soil both the external and the internal P 
negatively influenced the infection. In some conditions a P 

content that was supraoptimal for infection was not so for 
plant growth. The critical P concentration in plants depends 
on the age of the host. An interaction between P and N as a 
factor contributing to phosphate 'toxicity' is discussed.t 
0gs5 AZCON, R.; AzcoN-G DE AGUtLAR, C.; BAR.A, i. 
M. Effects of plant hormones present In bacterial e J.lures 

on the formation and responses to VA endomycorrhlza. New 
Phytologist (1978) 80 (2) 359-364 [En, 17 ref.] Soil 
Microbiology Department, Estaci6n Experimental del Zaidin. 
Granada, Spain. 

The growth and infection levels in mycorrhizal 
Lavandula, Lycopersicum and Medicago plants (with Glomus 
as endophyte) were compared after treatment with 
preparations from Rhizobium, Azotooacter and 
phosphobacteria (a Pseudomanas). The bacterial cultures are 
known to contain growth substances. Cell-free supernatants 
and, in some instances, the whole bacterial culture behaved 
like pure plant hormones in improving dry weight .,d 
mycorrhizal infection levels.t 

O9113 DAFT, M. J.; EL-GAtf-li., A. A. Eff.ct of 
arbusetlar myeorrhiza on plant growth. 8. Effects of 
defollaion and light on selected hosts. New Phytologist
(1978) 80 (2) 365-372 [En, 20 ref.] Dep. of Biol. Sci., Dundee
Univ., Dundee, UK. . .... . 

Defoliation of maize reduced the mycorrhizal growth 
response and development of the endcphyte, estimated as 
percentage infection, root pigmentation and spore production.
More fresh wt. and DM were produced in mycorrhizal 
grasses harvested on 3 separate occasions than from a single 
final harvest. The total from 2 harvests and the yield from a 
single harvest of lucerne were similar although nodulated 
and mycorrhizal plants were larger at each harvest. In both 
grsset and lucerne, periodic harvesting halved the 
mycorrhizal infection. Reduction in daylength and irradiance 
depressed growth more in mycorrhizal than in uninfected
maize plants. In Rhizobium- and Glomus-infected lucerne 
plants, a daylength of 16 h produced the highest C contents 
and CN ratios. Plants exposed 'to short days produced more 
smaller nodules and had higher N contents than plants given 
long days. Long days favoured the development of the 
mycorrhizal infection ind dually-infected plants produced 
more DM, reduced acetylene faster and contained more N 
than plants which were only nodulated. The supply of 
photosynthate was probably an important factor controlling 

the developnent of the mycorehiza.
09611 PORTER, W. M.; Anitorr, L. K.; RoBsoN, A. D. 
Effect of rate of application of superphosphte on populations 
of vesicular arbuscular endophytes. Australian Journal of 
Experimental Agriculture and Animal Husbandry (1978) 18 
(93) 573-578 [En, 20 ref.] Dep. of Soil Science and Plant 
Nutrition, Univ. of Western Australia, Nedlands, Australia. 

The effect of supcrphosphate on the population of 
was po"itively associated with increased numbers of "entry- vesicular arbuscular (VA) endophytes in a pasture soil was 
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st idied during 1976. Between 1950 and 1965 a pasture near
Bakers Hill, Western Australia had received an average of
150 kg superphosphate/ha per year. For the ten years prior
to 1976, five rates of superphosphate were applied to plots,
Applying 56 kg superphosphate/ha per year increased spore
numbers by 40% compared with the unfertilized plots. Spore
numbers in plots receiving rates of superphosphate higher
than 56 kg/ha were similar to those in unfeitilized plots. The
relative abundance of spores of endophyts (Glomus
nionosporus, Acaulospora laevis, Gigaspora sp. and 'White
reticulate') was unaffected by superphosphate. In a glasshouse
experiment VA endophytes from plots that had received 224
kg superphosphate/ha per year did not differ from those
which had received no superphosphate in their ability to
infect and increase the P'uptake and growth of sut'terranean 
clover, 

0962 SMttHt, T. F. A note on the effect of soil tillage 
on the frequency and vertical distribution of spores of
veslcular-arbuscular endophytes. Australian Journal of Soil 
Research (1978) 16 (3) 359-361 [En, 10 ref.] Muresk Agric.
College, Western Australian Inst.of Technology, Northam,
6401, Australia. 

Spores of vesicular-arbuscular endophytes resembling
Acaulospora kievis and Glonius nionosporus were common in
the surface layers of a soil under wheat and pasture, declining
in numbers down the profile until rare at 500 Tillagemm.
had no effect on total spore numbers, but direct drilled wheat
had more spores in tilesurface 80 mm and fewer from 80 
mm to 150 mm than conventionally tilled plots. This is
thought to be a consequence of mechanical inversion of the
,soil during cultivation. 

0963 ST. JOttN, T.; MACHADO, A. D. [Effect of depth
and management system of a terra firme soil (latosol) upon
mycorrhlizal Infection.] Efeitos da profundidade e do sistemade manejo de um solo de terra fime (latossolo) em
infestagfes por micorrizas. Acta Anazonica (1978) 8 (2) 139-
141 [Pt, en, 7 ref.] Div. Agron., INPA, Manaus, Brazil. 

The incidence of mycorrhizae was measured at three soil 
depths (to 70 cm) on plots near Manaus: a cocoa plantation,natural regeneration with and without burning, and primary
forest. The number of roots/mi in a vertical surface of soilprofile was also counted at different depths in the profile (to
100 cm). The proportion of infected roots and the number of 
roots per unit area were greatest in the top 10 cm of soil in
all the plots; no difference in the degree of infection was
found between the plots. 
0964 1 FURLAN, V.; FORTIN, J. A. Effects of light 
Intensity on the formation of vesicular.arbuscularendomycorrbizas oa Allium cepa by Gigaspora calosporn.
New Phytologist (1977) 79 (2) 335-340 [En, 20 ref.] Dep.

d'6cologie et pidologie, Fac. de foresterie et giodisie, Univ. 

Laval, Quebec, Canada. 


Four different light intensities exerted distinctly different

effects on the formation, reproduction and influence of

vesicular-arbuscular mycorrhiza on onion plants. Over a

growth period of 100 days, the rate of infection under low

intensities (5 and 10 klux) was more rapid and the percentage

of infection higher than on mycorrhizal plants cultivated 

under a light of 15 and 20 klux. The production of spores

increased with light intensity. Plant growth enhan.emcnt

occurred at all light levels but was most pronounced under 10
klux. 

*0965 MEJsrfttK, V. Ecology of endomycorrhlzae ofTrisetum flavescerns (L.) P. Beau. and Alopecurus pratensIs

L, and the Intensity of soil cultivation. Act, Mycologica

(1977) 13 (I) 179-190 [En, pl,9 ref., 2 pl., 4 graphs, 3 tab.]

Inst. Environmental Ecol., Prdhonice, Czechoslovakia. 


The mycorrhizal endophyte in both spp. was of the

vesicular-arbuscular type. The roots harboured 2 types of
hyphar: those of the Endogone type and thin, straight, septate

hyphac. Mycorrhizal development was restricted in more

intensively ctitivated grassland soils fertilized with high doses

of nitrogen and phosphorus. 


096GV SAIF, S. R. The influence of stage of host
development on vesicular-arbuscular mycorrhlzae and.
endogonaceous spore population In field-grown vegetable 

crops. I. Summer-grown crops. Ne' Phytologst (1977) 79 (2)

341-348 
 (En, 21 ref.] Dep. of Biol. Sciences, Univ. ofIslamabad, Pakistan. 


The pattern of mycorrhizal infection of roots of several

fully grow.n vegetable crops [chilly (Capsicum annuum), tinda 
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(Praccirrullus tistulosus), bitter gourd (fomnordica charantia), 
sponge gourd (Luffa cylindnica), pumpkin, musk melon,
tomato, lady's finger (Abelmoschus esculentus), cucumber
and bringel (Soulanum nielougena)] showed three phases, a lag
phase, a phase of rapid development and a constant phase.
Twenty-one days after sowing or transplanting, 0-24% of tfe 
roots were infected, but the proportion then increased rapidly
to a more or less constant value of 55-92%. ' musk
melon, tomato and bringel, no constant phase wa. ouserved 
within the sampling period. During the first 4.8 weeks of 
crop growth, the Endogonaceous spore population of the soil
decreased, but it then increased to final harvest time. Three
main types of endophytes were identified, two being members
of Endogonaceac. The relationship between the different
phases of mycorrhizal development, spore number in the soil
and physiological changes in the host is discussed. .-' . 
0967 SAw, S. R. rhe Influence of stage of host 
development on vesicular-arbuseular mycorrhlzae and
Endogonaceous spores In field-grown vegetable crops II. 
Winter-grown crops. Pakistan Journal of'Botany (1977) 9 (2)119-128 [En, 18 ref., 4 fig., 3 tab. See RPP 57, 954] Univ. 
Islamabad, Pakistan. 

The pattern of mycorrhizal infection of root- of the fully
grown vegetable crops showed 3 phases (lag, rapid
development and constant). At 28 days after sowing or
transplanti.g, 12-21% of the root length was infected, the
proportion increasing progressively to a nore or less constant
value (58-90% according to host sp.). No constant phase was 
observed within the sampling period in carrot, coriander,
onion and fenugreck (Trig6nella focnum-graccum). No
vesicular-arbuscular mycorrhizae were foundradish, in cauliflower,turnip, spinach beet and beet. During the first 4-8weeks of crop growth, the Endogonaceous spore population
of the soil decreased but then increased to final harvest time. 

0968 GUT-AY,A. J.R. Impact of deicing nalts upon
the endomycorrhlzae of roadside sugar maples. Soil Science
Society of America Journal (1976) 40 (6) 952-954 [En] Univ.
Connecticut, Storrs, USA. From Biological Abstracts 64,
4549. 

Root, soil and leaf samples were examined from 44 
roadside Acer saccharum in Connecticut. Progressively
greater dieback was significantly correlated with a decrease in 
endomycorrhizae, an increased depth to viable roots and
increased Na and chloride in roots and in the soil of tie
rhizosphere. Salt damage to trees was' attributed to
progressive root destruction as annual salt applicatiots
 
continuedroot systemand an increasing top dieback
was unable to sustain tile op. as the diminishing 

10969 JOHNSON, P. N. Effects of soil phosphate level
and shade on plant growth and mycorrhizas. New Zealdod
Journmal of Botany (1976) 14 (4) 333-340 [En, lb ref.] Otago
University, P.O. Box 56, Dunedin, New Zealand. 

Seedling growth of II species, including Fachsia
excorticata, Griselinia littoralis, Leptospermum scoparium,
Nertera depressa and Pittosporum tenuifolium was compared
in steamed soils containing 1I,14, 25, and 60 p.p.m. Truog
available phosphorus. Species with coarse root systems
required progressively higher soil-P levels for growth without 
mycorrhizas. In the soil with 60 p.p.m. Truog P, coarse
rooted plants were still mycorrhizal but fine-rooted plants

were not. F excorticata with fine roots benefited from

mycorrhizas only at II 
p.p.m. P; at 25 p.p.m. P the presence
of mycorrhizas decreased its gtowth. Mycorrhizal seedlings ofshade-tolerant species had less infection when grown in heavy
shade than in full sun and did not accumulate P, whereas
light-demanding species retained high infection levels and
accumulated P in heavy'shade. Rhizophagus tenuis appeared
to be a more effective mycorrhizal inoculum than 
Acaulospora laevis. 

0970 McILVEIII, W.D.; COLE, H.,Jr. Spore
dlspersal. of Endogonaceae by worms, ants, wasps,
and birds. Canadian Journal of Botany. 1976.
 
54(13):1486-1489. Pennsylvania State Univ.,
 

Park, USA. 
The role of earthworm.s and several other orga
rtists in spore disper-sal was examined using
living-host detection methods. 

0971' IUL, J.A.; tINASSIAN, V.; d0tlNSON,
 
E.L.V. The effects of heat treatnents and three
pesticides upon inoculum of the vesicular,-.arbus



cula rmycorrhizal Glcomis fasciculatus. Dept. 
Plant Pathology, Lriversity of California, River-
7ide, California. Proc. Neer. Phytop,thol. Soc. 
3: '75. 1976. A;tr'. 
Clom fasriculatus inoculuv, was exposed to hot 
water at a range of temperatures (38-54C) or was 
soaked or drenched in one of the following pesti-
cides: pentachtloronitrobenzene (PCB). 5-ethoxy-3-
trichloromethyl-1,2,4-thiadiaole (ethazole) or 1, 
2-dibrono-3-chloroprop.ine (DBCP). Inoculum con-
slated of soil and roots from either Citrus sines-
ss or sorghum vuigare (sudangrass) and contained 
hyphae, vesicles, arbuscles, and chlanydospores of 
c. fasciculatus. Inoculum was viable at or below 
51.5C but not at or above 52.5C. The inoculum sur-
vived soaking in PCNB, ethazole and DBCP at all 
concentrations tested. The highest concentration 
tested for each pesticide was 4000, 80 and 240 
ivg/mlactive Ingredient, respectively. Sudangrass 
inoculated with C. fasctculatus was drenched sep-
arately with PCN (1000 Vig/ml),ethazole (50 ig/ml) 

and D8CP (30 tig/nl). then the pesticides were
 
applied at the tine of inoculation, PC1B reduced 

spore production by C. fasciculatus by 70%after 

104 days. Ethazole and DBCP did not significantly 

alter spore production. When the pesticides were
 
applied 60 days after inoculation, ethazole and 

DBCP increased spore production 76% and 63% respec-

tively; PCNB reduced spore production by 90%, when 

examined 104 days alter Jnoculation. 

*0972 EIEUSED'OVA, N.G.; SELIVANOV, I.A. 

(Seasonal changes -n the mrycorrhiza of desert 
plantsj Sezonnye imncrneniya ikriz pustynykh 
rastenii. 1Mikologiya i Fitopalogiya (1975) 9 
(6) 473-476. Paerm,-di Pedagog Inst., USSR. 

0973! ]lAYMAN, D. S.; JOHNSON, A. M.; RUDDLESDIN, I. 
The influence of phosphate and crop species on endogone 

spores and veslcular-arbuscular mycorrhlza under field 
conditions. Plant and Soil (1975) 43 (2) 489-495 [En] 
Rothamsted Experimental Station, Harpenden, Hens., UK. 

The numbers of Endogone spores (mainly of the 
laminate type) and the amount of vesicular-arbuscular (VA) 
mycorrhiza were examined in field soil given different 
phosphate treatments and planted with a rotation of potatoes, 
arley and swedes. Most spores usually occurred in barley

and potato plots given intermediate amounts of phosphate, 
and there was most VA infection in barley and potato roots 
from plots given least phosphate. The effects of phosphate 
were much less marked than those reported for nitrogen 
under field conditions. Swede roots were not infected. In pot 
experiments swede seedlings inoculated with Endogonc did 
not become mycorrhizal and they inhibited mycorrhizal 
development in seedlings of onion, which is normally a 
strongly mycorrhizal plant. 

0974 KOSKE, R.E.; SUMION, J.C.; SHEPPARD, 
B.R. 1975. Ecology of Endogon in Lake Huron 
sand dunes. Can. J. Beot. 53: 87-93 

Grasses and herbs in the sand dunes of the eastern 
shores of Lake Huron were heavily colonized by the 
nomycorruizal fungus Endoone. The fungus pro-

duced aniextensive exten-al myceliun in the dune 
sand. Numezsous sand grains were firmly bound to 
the external mycelium, which was of structural 

importance in sand aggregates and was implicated 

as an important factor in dune stabilization, 

Sand aggregates constituted about 5 to 9% of the 

dry weight of sand collected from the surface 30 

an of the dines. The weight of sand aggregates 
per kilogram of dune sand increased from 0.9 g 
to 25 g and 127 g after one and two crops, re-
speoctively, of mycorrhizal Phascolus vulgaris L. 
grown in pots in a controlled envirnment7Th e 
increased aggregation was attributed largely to 
the binding of sand grains td a proliferated my-
celium of Endogone. Organic fragments in the dunesand were colonized fre uently by Endogone_ 

Spores and spore-like bodies were numerous in 
many orpanic particles, which wore sources of 
viable inoculun of Endogone. Five types of 
Endogone spores were found in the dune sand. 
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0975t KRUCKELMANN, H. W. Effects of fertilizers, 
soils, soil tillage, and plant species on the frequency of 
Endogone chlamydospores and mycorrhlzal infection In arable 
soils. 511-525 (En, II ref.] Forschungsanstalt fIr 
Landwirtschaft, Braunschbweig, German Federal Republic.
In:Sanders, F.E; Mosse, B.;Tinker, P.B, (Eds.) Endomycorrhizas. 

Proceedings of a symposium eld at ta University of Leeds, 2225 
July 1974. London, Academic Press. pp. 

Chlamydo-pores of Endogone spp. were more frequent in 
loamy soils than in sandy ones. In a silty clay loam, most 
spores occurred in unfertilized plats and numbers were 
reduced by long-term fertilizer trea'mcnts; in a sandy soil the 
reverse was true. The total spor. population was influenced 

p inwectie 
ranged fret- I to100% in14 crop and 17 weed spp. 
0976 REDHEAD .F 

by crop sp. and in pot eioprinents mycorrhiza1 


, .F. Endotrophic aycorrhizaa in
 
Nigeria: some aspects of the ecology of the endo
trophic mycorrhizal association of Khayja g'.atd.
6OtOta c. dc. In: Endomycorrhizaq (El. by F.E. 

Sanders, B. Hosse, and P.B. Tinker) Academic Press
 
London p 1447-459 (1975).
 
0977 SAW, S. R.; KIAN, A. G. The Influence of
 

season and stage of development of plant on Endogone
 
mycorrhiza of field-grown wheat. Carsdian ,fournal of
 
Aficrobiology (1975) 21 (7) 1020-1G.'4 [En] Biology
 
Department,University of Islamabad, Islamabad, Pckistan.
 

The number of Endosone spores in wheat field soil in 
relatively in winter 

January, during the period of vegetative growth and tillering 
of wheat plants. The spore number increased after 

Pakistan remained .unchanged until 

the period 
of maximum root growth. The extent of mycorrhizal infection 
was related number of Endogone spores in soil.to the The 
extent of formation of arbuscules was influenced by the stage 
of development of the plants. 

0978' SAIF, S.R.; SHEIK(H, N.A.; KIAN, A.G.
 
Ecology of EnSogor. I-Zelationship of Endogone 
spore population with physical soil facors.
 
Islamabad, J. Science. 2(1):1-5. 1975.
 

In the pr.sent study, a qualitative and
 
quantitative survey of different soil samples
 
frcm different habi-sts of Pakistan for Endogone
 
spore population was made and a attr:rpt to corre
late the variations in their frequency and in the 
frequency of different types with different phy
sical soil factors was made. Soil samples 

examined yielded three types of spores namely, 
yellow vacuolate, red brown laminate and bulbou; 
reticulate. Endogone spore numsber was larger in 
the upper layers of soil than in the lower. Loamy 
soils were rich with Endogone spores canpared 
to sandy loam and loamy sand.. Sandy soils con
tained least nunber of Fndogono spcrs. Yellcd 
vacuolate and red brr,,m
qninate spores were re
covered most fro loamy soils whereas bulbous 

reticulate spores were absent in loamy soils. A 
positive correlation between the Endogone spore po
pulation ,'tidthe percentage of wa hto7ding capl
city of tiat soil was established. 

0979 SANDERS, F.E. Ths effect of foliar-ppli,,d
phosphate on the mycorrhizal infections of onion
 
roots, InI:Endomycorrhizas (Ed. by F.E. Sanders, B.
 
Messe, and P.B. Tinker) Academic Press London. pp.
 
261-276 (1975).
 

WS801 SCfIf2CK, ll.C. ; GRAFLA, S.O. ; GREM, N. 
E. Temperature and light effect on contamina
tion and spore germination of vesicular-arbus
cular mycorrhizal fungi. ycologia (1975) 67(6)
 
1189-1192.
 
In tests with VA mycorrhizal fungi a wash.
 
isolate of Glomus [Fndogone.] moseae gave max. 

spore germination at 200 C whereas in the Fla. 
isolates of Gi asDora [E] heterogama and G. CE]

coralloidea thisrw-as at 3146.SpoT gensiraion
 
of the latter 2 spp, was significantly better 
in the dark than in the light.
 
Spores of G. Heterogama did not germinate at. 20" 



or less. The fesults corroborate earlier findings 
that Fla. isolates are adapted to higher tew3s. 


0981 SHEIKH, N.A.; SAIF, S.R.; KHAN, A.G. 


Ecology of Endogone. II Relationship of Endogone 


spore population with chemical soil factors.
S hcincemal: 6-i. 1a975s.Is d J.pulaon

Islamabad. J. Science 2(): 6-9. 1975. 

In the pre~sent study distribution of Endo one 

spores in soil was related to soil chemical factors. 
Acidic soils with the pH 6:2 contained greatest 

number of spores, the number being decreased 


with increase in pH. Loany soils were mostly 


acidic as compared to sandy soils. No vertical 


correlation was found between pH and s6il depth. 


Total phosphouus, available phospho , total 

nitrogen and organic matter content of soil 

showed a vertical gradient with regard to soil 

depth. Endogone spore number was not related
 

to total phosp rus. F.ils with less available 


phosphorus were rich in spore population. Endo-


gone spore population was directly related 

'to organic matter content of the 	soil and soil
containing 1-2% organic organic matter contained 


m=:inma numbe, of spores whereas spores were 

very rare in soils with organic matter content 

below 0.5% 


09821 HAYMA, D. S. Plant grow*!-. responses to 


vesicular-arbuscular mycorrhlza. 
 VI. Effect of light and 


temperature. New Phyrologist (1974) 73 (1) 71-80 (En, 27 

ref., 3 pl.] Rothamsted Experimental Station, Harpenden, 

UK. 


Light and temperature greatly influenced the 

development of vesicular-arbuscular mycorrhiza and growth 

of onions in a phosphate-deficient soil. There were more large 

arbuscules and host growth was stiniulated more with 25 000 

Ixthan with 13 000 Ixat 23'C and in a 14-23 diurnal cycle.
 
At 14' and 13 000 Ix mycorrhiza caused no growth 


stimulation even in 3 low-phosphate soils. At 18" infection 


was much sparser in a 6-h daylength than in 12 and 18 h. 

Mycorrhizal plants kept in daylengths of 6 h at 13 000 Ix 

were 3.5 times heavier than the;r non-inoculated controls. 

The effect of infection increased in longer daylengths and 

higher light intensities to 14.2times the weight of controls 

with 18 h at 25 000 Ix.The addition of soluble phosphate 

stimulated growth to the same extent as mycorrhizal 

inoculation 	did in the highest light conditions but phosphate
 

mycorrhiza under
stimulated growth more than did 
intermediate light conditions. The amounts of soluble 
carbohydrate, in the roots of plants given phosphate and in 
those that were mycorrhizal, did not differ significantly, but 
there was more soluble carbohydrate in plants growing in the 
most light. Plants both with and without mycorrhiza 
contained much glucose, fructose, sucrose and an unidentified 
sugar with a low Rr value, but there was no indication of 
fungal carbohydrates such as trehalose and mannitol. 

(Dep. litol.,Univ. tslamabad, 

lilantabad, Pak.) The influerne' of season and tage ofpiant devetop-

0983 . KHAN, A. G. andS.R. SAIF. 

a-. sedwith tieki-gro_v omet on m t r[nl - wheaV myv rt 

tive andqualitative survey of microorganimos in awheat-fiCek solt 
and along the Myeorrhizal wheat roots as inouenced by stage of wheat 
development andseason was conducted. PopuLitions of fungi (Per.-
eillum app., Mucor app., Aternaria app.,Phoma spp.andothers) and 

tcAherl " (Pseudomrmas spp., Microeoceus spp. and others)and wcter 
were fallowed through the seson. The microtora recovered from the 
rhlzoptane was different from that of the wheat root balls. E 
sporepopulations were also studied; vestcular arbuseular myeorrhLza 
development was profoundly affected by @Eason and growth stage of 
the plant, mlcrohabttat rnptint roots and micropopuLatlon of the soil. 

M&]JSTRIK, V. EcoloTJ of mycorrhizae of 

tree species applied in reclarnation of lignit 
spoil banks. Nova Hedwigia (197ti) 22 (3/1):675-

698. Land use Protection Inst., Ricany, Prague, 


Czechioslovakia. 
With the exception of oak, max. nwcurrhizal deve-

loientOaler, occurredplari in aunak, a Cs.o autumn at depth of 0-10epthcf0-10 cm. 


On adectntop oak, ectotrphic, endotro-
icnd 

phic and ectendotrophicmyco;hizas wre found; 

on birch ectotrophic and ectendrotrophic. on Tilia 


tcrrentosa ectotrophic and endotrophic and on 


ash--nd-Sambucus raceosa only endotrophic mycor-

-rhizas. Generally the thickness of the hyphal
 
mantle of ectotrophic mycorrhizas diminished at 

a depth of 10-12 cm. 

0985 SCIIENCK, N. C.; SCIIRODER, V. N. Temperature
 
respone of Endogone mycorrhiza on soya bean roots.
 

lycologia (1974) 66 (4)600-605 [En] Florida University,
 
Gainesville, 32611, USA.
 

Soya beans were grown in an autoclaved and untreated
 
fine sand inuculated with Endeogone sp. and maintained at
 
soil temperatures of 17-41'C starting one week after seedling
 
emergence. Maximum arbuscular development of Endogone
 
in the roots occurred near 30C. Mycelial development on the
 

root surface was greatest at 28-34C. Spores/50 nil of soil and
 

echinulate vesicle clusters/55 cm of root were most 
numerous 
at 35"C with an abrupt decline in numbers above 35 C. Root 
growth after 60 days was less in uninoculated plants but 
shoot development was similar in both inoculated and 
uninoculated plants. No plant growth occurred at 41C. 

0986 SLANKIS, V. Soil factors Influencing formatlan of
 

mycorrhlzae. Annual Review of Phytopathology (1974) 12,
 

437457 [En] Ministry of Natural Resources, Forest Research
 

Branch. Maple, Ontario, Canada.A review with 169 references. 

0987; FIJRLVI, V. ; I'OTrIN, J.A. Formition of 
endarycorriac by rndjone calospara on Allium
 
cea under three temperature regnms. NatiEiII
te Canadien (1973) 100(5). 467-477. 
 r 

The infection process in onion plants grown at ? 

temtps. and inoculated with the fungus followed
 

a sirmild ,.urve which was affected by temp.
 
throughout; the lag phase was shortest at the
 

0
 
highest temp. (21/26 C, night/day) and longest at 
the lowest temp. (11/160). The rate of infection 
was mom rapid at 21/26' than at 16/260; at 1 1 / 16 r 

it was always very slow. The final level of in

fection, indicated by the plateau phase, was high

est (82%) at 21/260, 73% at 16/210 and 11% at
 

11/160. Plant growth was strongly stiirulated 
after infection at 21/260 and 16/210 but a sig
nificant parasitic decrease of growth could be 
observed on the 8th week at 11/160. Spore pro
duction curves closely follceed the growth curvet; 
of inoculated plants and fisial spore production/ 
plant was 2600, 1800 and 50 for the 21/260, 16/21
 

and 11/160 regies, respectively.
 

0988 TRAPPE, J. M.; STAItLY, E. A.; 
BENSON, N. R.; DuFF, D. M. Mycorrhzal 
deficiency of apple trees In high arsenic soils. HortScience 
(1973) 8 (1) 52-53 [En, 17 ref.) USDA, Corvallis, Oregon. 

Rootlets of apple trees growing in soil low in As and 
trees in As-toxic soil were -compared for mycorrhizal 
development. Healthy trees had abundant, vigorous rootlets 
that were mostly intensely mycorrhizal. Stunted trees, in 

contrast, had moderately abundant but badly stunted rootlets 
that were sparsely mycorrhizal, and these symptoms were 
associated with high soil As content. 

tae. J MATH XC 1(2): 1W3-169. Ius. 1974. qUantilta[InEngl.]--A 

0989 BAYLIS, G.T.S. Minimum levels of available 
phosphorus for non-mycorrhizal plants. Plnnt & Soi 1 
36:233-234. 1972. 

In phosphorus-deficient soil an inverse relation
shir was established experimentally between the
 
root-hair production of the species and the amount
 

of phosphate that must be added to produc, a sig

nificant increase in the dry weight of its seed

ings when mycorrhizal fungi ere excluded.
 

0990 MossE, B.The Influence uf soil type and Endogone 
strain on the growth of mycorrhizal plants in phosphate 

deficient soils. Revue d'Ecologie et de Biologic du Sol 

(1972) 9 (3) 529-537 [En, fr]Rothamsted Experimental 
Harpenden,UK.
Statiot,, 


Growth effects of 7 different strains of Endogone were 
compared on onion and Paspalum notatum test plants. The 
benefit of mycorrhizal infection varied greatly with the 
particular strain of E ndoon; and the relative merit of a 
strain varied with soil type and liming. Of 3 Endogone strains 
tested on rye-grass in 5 soils with and without addel. lime, 
the establishment of 2 strains appeared to be pH dependent, 

06 

.0984 



while the third strain became established in 2 soils only, 
irrespective of pH. The concept of specificity is discussed 
with reference to vesicular-arbuscular myccrrhizae it is 
suggested that effects on plant growth may depend more on 
interactions between a fungal strain and the soil than between 
a fungal strain and its host. 

*0991' MEOVE, R.J. Vesiculo-arbuscutlar mycor
rhizas of the species in association llOtbtLetum 
cocktt!ae. I. The ecology of mycorrhi: as. XV IUFRO 
Congress, Arpil, 1971. (imen). 

* 0992 MoSSE, BARBARA and J. M. PIIILLIPS. (lnothamited Exp. 
Stn.,larpenden, Iterts., Engl., UK.) The Influence of phosphate and other 
nutrients on the development of veslcular-arbuscul r mycorrhtza in cu. 

lure. J GEN MICRfOf.OL 69(2): t5"-165. Illus. t97ltrecd. t972].-. 
Vesicular-arbuscular mycorrhiza were established In TrIfollum parvt
florumn in culture by inoculation with Endiengn spores. In a medium con
taining 265 nig P/I as CalIP04 and K21iPO4, rnfection occurred only when 
the medium Lacked N. In a medium containing only 100 ng P/I. infection 
occurred readily in the presence of 0.5 g KNO3i. Ca monohydrogen 
phosphate, Ca phytate, Na phytate, Fe phytate, phytin, lecithin and DNA 
were adequate sources of phosphate for both plant and fungus. Ca phy
tate ad DNA greatly stimulated tungal growth, and DNA also stimulated 
spore formation, in the agar medium. With Na In the medium Infectiona 
in the root were sparse. Inositol may serve as a C source for Erdoone. 
Mycorrhlzal infectionoccurredwith either FeCI3 or Fe-EDTA In the me
dium; when so little Fe was present that plants grew poorly, there was 
alan little mycorrhizal Infection. 

*0993- IIAYt!AN, D.S. i-ndocite in Great Field IV 
soil under arable cultivation. The effects of
 
light intensity on VA-mycorrhiza. In: Rothamsted
 
Exp. Sta. Report 1972:79, 81. 1973.
 

109941 -IAYtAN, D. S. 1970. E,,d,g,,e spore
numbers in soil and vesicular-arbuscular mycorrhiza
 
in viheat as Influenced by season and soil treatment.
 
Trans.br. inycol. Soc. 54, 53-63. [Rothamsted Exp.
 
Stn, Jlarper den. England]
 

Eidogone spores were more numerous in wheat
 
plots (some partially sterilized with formalin) that
 
received no fertiliters (Ca(NO,). and/or basal PK)

than in fertilized plots; mycorrhizal infection
 
increased during the summer to a peak in September

and was most abundant in plots that contained the
 
most Endogone spores.
 

*0995 HAYMAN, D.S. Influence of daylenght and 
light intensity on Endogone mycorrhizae.
 
Rothamsted Exp. Sta. Report 1970 (Part 1):89.
 
1971.
 

Oe0.OH96 AYMAN,D.S. Influence of temperatures
 
ard light intensity on Endogone mycorrhiza.
 
Ro:hamsted Exp. Sta. Report 1969 (Part 1):97.
 
1970.
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BIOLOGICAL INTERACTIONS 

0997 HUSSEY, R. S.; RONCADORI, R. W. Vesicular. (1982) 72 (8) 1125-1132 [En, 65 ref.] Dep. of Pl. Path.,
 
arbuscular mycorrhizae may limit nematode activity and California Univ., Riverside, CA 92521, USA.
 
Improve plant growth. Plant Disease (1982) 66 (1) 9-14 [En, 8 The stunting of growth in cotton, soyabean and white
 
ref., 5 col. fig., 2 tab.] Univ. Georgia, Athens, USA. clover and in horticultural and forestry spp. by soil
 

The interaction between nematodes and VA mycorrhizal fumigation is discussed; it was considered to be caused by the 
fungi is described and discussed, absence of vesicular-arbuscular mycorrhizae. The effects of 
0998 GRAHIAM, J. H-.; MENGE, J. soil fumigants on mycorrhizal infection are tabulated forA. litfluen.e of mn rpsp 
vesleular-arbuscular mycorrhizae and soil phosphorus on many crop spp.
take-all disease of wheat. Phytopathology (1982) 72 (1) 95.98 1003; NEMEC, S. Aspects of vesicular-arbuscular 
[En, 22 ret, 3 tab.] Univ. California, Riverside, USA. mycorrhizae in plant disease research. Phytopathology (1982)

Wheat grown for 4 weeks in P-deficient sandy soil (0.5 72 (8) 1102 [En] USDA, Orlando, Fla., USA. 
ILg P/g soil) had significantly greater levels of root P as a A brief introduction is presented to the 5 other papers in 
result of the addition of 50 ptg P/g soil or inoculation with this symposium on aspects of VA mycorrhizae and plant
Gloomis fisciculatus. For planu growing in P-deficient soil, disease research at the 73rd annual meeting of the American 
the formation of high levels (> 70% root colonization) of Phytopath. Soc., New Orleans, La., on 4 Aug. 1981. 
vesicular-arbuscular mycorrhizae (VAM) increased root P
 
content nearly to the level of P-amended plants, whereas 1004 C.L1. of kage
50 PFOWLLL, Effects and 

g l'/g soil severely inhibited VAM formation (< 10%). nustard crops on r_sponse of white clover to VA 
oot exudation of amino acids and reducing sugars, which nrycorrhizal inoculation in pot trials. New 

was lower in heavily mycorrhizal and P-treated plants than Zealand Journial of Agricultural Research, 1982. 
the untreated controls, was inversely correlated with root P Vol. 25:461-4tt6t4 
content. When 4-week-old plants of each P-VAM treatment White clover seed was coated with 3 VA mycor
combination were inoculated with Gaeumannoniyces graminis rthizal soil inocula and a cont. 1 (non-raycorrhi
var. tritici at 2 inoculum levels, P-deficient nonmycorrhizal zal) inoculus and sown onto 2 soils in pot
plants developed more take-all at the high inoculum level trials which had been pre-cropped with kale
 
(0.5% w/w, g of oat kernel inoculum/g soil) than at the low
 
inoculum level (0.1%). By comparison, P-treated plants or mustard or left fallow. Pre-cropping de
developed fewer take-all symptoms, irrespective of inoculum creased clover yield in both soils and increased 
density or presence of low levels of mycorrhizal infection. the clover growth response to mycorrhizal 
Iligh levels of VAM infection in plants grown in l'-dcficient inoculation in one soil. 
soil significantly decreased take-all at the low inoculum level 1005 ScHWAB, S. M.; JOIINSON, E. L. V.; MENGE, J. A. 
only. The decrease in disease severity in P and VAM 1005 S f S. o.JOHNSON E. VE NGElar-A . 
treatments was not a result of significant increases in root Influence of simazine on formation of vesicular-arbuscular 
growth but was apparently related to improved root P status mycorrhizae In Chenopodium quinona Wlld. Plant and Soil 
and decreased root exudation prior to pathogen inoculation. (1982) 64 (2) 283-287 [En, 14 ref., I pl., 2 tab.] Univ. 
The influence of soil P and mycorrhizae on take-all disease California, Riverside, USA. 
appears to be the same; thse factors increase the P staas of Low levels of mycorrhizal formation were found when 
the host, which leads to a decrease in net leakage of root plants of this normally non-mycorrhizal sp. [C. quinoa] were 
exudates and thereby reduces pathogen activity, sprayed with sublethal doses of the herbicide. Exudation of 

sugars and amino acids from the roots was also increased, 
0999 DEINE, I. W. Interaction between vesicular- and this may be responsible for the unusual formation of 
arbuscular mycorrhizal fungi and plant pathogens,. mycorrhiza.
Phytopattology (1982) 72 (8) 1115-1119 [En, 45 ref.] Institut 
fur Pflanzenkrankheiten und Pflanzenschutz, Universitit 1006 STROBEL, N. E.; HUsSEY, R. S.; RoNCADORI, R. W. 
Hannover, 3000 Hannover 21, German Federal Republic. Interactions of vesicular-arbuscular mycorrhizal fungi, 

The influence of vesicular-arbuscular mycorrhizae on ilJloidogyne incognita, and soil fertility on peach. 
plant pathogens infecting tobacco, tomato, cotton, soyabean Phytopathology (1982) 72 (6) 690-694 [En, 20 ref., 3 fig., 4 
and other crops is discussed. Papers on the subject are tab.] Univ. Georgia, Athens, USA. 
tabulated with the relevant crops named. Instances of Growth of Lovell peach trees infected with Af. incognito,
vesicular-arbuscular mycorrhizae reducing infection by or free from the nematode, was enha'ced by Gigaspora 
pathogens or increasing crop yields are given, margarita and Glomus etunicatus in some glasshouse tests, 

but not in others. Beneficial effects of the mycorrhizal fungi
* 1000: CHENG, Y. If.; TL, C. C. [investigation of on growth were accompanied by improved foliar P, Cu and 

endomycorrhizal fungi and their relation uith parasitic Zn status ard w.re greater on nematode free plants grown in 
nematodes on soybean.] Research Bulletin Tainan District ii soil with 100 ltg than in one containing 1000 pg 10-10-10 
Agricultural Improveoment Station (1982) No. 16, 45-59 (Ch, N4PK/g soil. G. margarita suppressed reproduction of M. 
en. 22 ref., 8 fig., 3 tab.] Agric. Improvement Sta., Tainan, incognita onl3 in tests where the fungus improved plant
Taiwan. growth; howescr G. etunicatus had no effect on nematode 

Of fungi isolated from soybean roots and rhizosphere reproduction in either case. Sporulation of the fungi was not 
Glomus clarus was the most common, followed by significantly affected by the nematode. In split-root.studies G. 
Acaolospora laevis, Gigaspora targarita, Glomnus mosseae margarita suppressed nematode reproduction, and the 
and G. macrccarpus. Inoculation of soybean with nematode was injurious to growth of mycorrhizal plants only
chlansydnspores of G. clarus significantly increased top if both micro-organisms occupied the same half-root system.
growth and pod production. 1007 WARNOCK, A. J.; FETTER, A. H.; USttER, M. B. 

1001' KRISHNA, K. R.; BALAKRISHNA, A. N.; BAGYARAJ, The Influence of a springtail. Folsomla candida (lnsecta,
D. J. Interaction between a vesiculnr-arbuseular Collembola) on the mycorrhizal association of leek Allium 
mycorrhizal fungus and Streptomyccs cinnamomeous and porrum and the vesicular-arbuscular inycorrhizal endophyte
their effects on finger miliet. New Phytologist (1982) 92 (3) Glomus fasciculatus.New Phytologist (1982) 90 (2) 285-292 
401405 [En, 18 ref., 2 tab.] Univ Agric. Sci., G.K.V.K. [En, 21 ref., 3 tab.] Woodbridge Sch., Suffolk, UK. 
Campus, Bangalore, India. In a factorial esperinent the growth of leek seedlings

Growth and P nutrition of Eleusine coracana on a sterile was increased by mycorrhizal infection and, to a lesser extent, 
P-deficient soil was improved by inoculation with either by the addition of soil leachings, but reduced by F. candida. 
Glonus fasciculatus or S. cinnamomneous. The micro- There was a strong interaction between the effects of 
organisms interacted antagonistically when added mycorrhizal infection and the presence of F. candida, since 
simultaneously or with a 2-wk interval between them: S. infected plants in pots with F. candida grew little better than 
reduced spore P.oduction and development of infection by G. uninfected plants. The evidence suggested that this was due 
while G. redut !d the multiplication of S. Because of this to grazing of the external hyphae of G. fasciculatus, so 
antagonism duai inoculations stimulated plant growth less rendering the infection ineffective. 
than single ones. 
1002 MENGE, J. A. Effect of soil fumigants and * 1008 WICK, R.L.; MOORE, L.D. Interaction
 
fungicides on vesicular-arbuscular fungi. Phyropathology of endanycorrhizae and Thielaviopsis basicola
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black root disease of japanese holly. Phytopa-
thology 72(6): 712, 1982. Abst. 

An histological study was undertaken to determine If Glomus 
mosseae or a mixed population (HP) of holly rhizosphere endo-

.ycorrhizal fungi altered the host-parasite interactions of T. 

basicola black root disease of Japanese holly. hycorrhizal and 

non-mycorrhiza plants were inoculated with T. baslcola and ex-
anined over time. Perider. formation in response -to . basi- 
cola colonization was considered a measure of resista'nceThie-
laviopsis basicola was not excluded from hostcells previousfy
c d ssee or Hf fun. Ho correlation was faun4 

between incidence o7ycorrhizae andincidence of perlder. for-

mation In individual roots. However, when Incidence of perl-

derm formation in roots was averaged for individual plants, the 

G. mosseae, butnot the HP treatment, was found to compartmen
talize T.basicola ata faster rate than the non-mycorrhizal 
control. This suggested that the G.m sseae-induced Increased 
resistance wasdue toenhanced hosT vigor as opposed to a dir-
ect effect by the mycorrhizal fungi. 

1009 ATLANo, R. A.; MENGE, J.A.; GUNNY. S. D. VAN 
Interaction l'etween Mfeloldogywe arenarf and Glomus 

fasdlculatus In grape. Journal of Ncmatology (1981) 13 (1) 
52-57 [En, 25 ref.] Departments of Nematology and Plant 
Pathology, University of California, Riverside, CA 92521, 
USA. 

Root zones of grape (Vitis vinifera cv Thiompson 
Seedless) cuttings were infested with chlatrydospores of 
Glomus fasciculatus or eggs of Afeloidogyae arenaria or both. 
Growth of grapevines was greatest in mycorrhizal (G. 
fDsciculatus) plants. Mycorhizal development zind growth of 
mycorrhizal and nonmycorrhizal plants were reduced in the 
presence of A. arcnaria. At low initial nematode inoculum 
(PI) levels (approx. 200 eggs/plant), tile presence of 
mycorrhizae enhanced plant growth during I yr, but no 
significant benefit was achieved by mycorrhizae where PI was 
high (approx. 2,000 eggs/plant). Final nematode populations 
were highest in mycorhizal plants. 

a 1010 BARKLUND, P. 1931. (Mycorrhiza protect
against root pathogens.) Mycorrhiza ger skydd
mot rotpatogen s (a review). Vaxtakyddsnotiyer 
mto:7-7 n (a revie). ydaarbuscular 

1011 BARisciII, If.; GIANINAZZI-PEARSON, V.; VEGII, 1. 
Vesicular-arhuseular myorrhiza formation and root rot 

disease (Phytophthora cinnamomi) development In 
Chamaccparls lawsoniana. Phytopathologische Zeitschrif 
(1981) 102 (3/4) 2!3-218 [En, de, 14 ref., 3 fig.] Univ. 
Claude-Bernard, Lyon, France. 

Different isolates of mycorrhizal fungi did not provide 
equal protection against the pathogen. A natural mixed 
population markedly reduced rot development while Glomus 
mossae alone only dlayed the cnset of the disease. Good 
mycorrhizal stablishm, 't was important for protection. 

1012 DANIELS, B.A. The influence of hyper-

parasites of vesicular-arbusctuar mycorrhizal 

fungi on grorth of citrus. Phytopathology 71(2): 

212-213. 1981. 

Three hyperparasites of vesicular-arbuscular 

mycorrhizal fungi (VNF) (Anguillospora pseudo-
longissina, Huicola fuscoatra, and 'hlyctochy-
trium sp. ) were added- separately to citrus 
plants inoculated with either Glomus fascicula-

tus isolate 0-1 G. fasciculatus i--isola-te ,and 

G. epigeus. The -ssBility that these hyper- 
parasites could be chemically controlled was 
tested by applying Ethazole and Mancozeb. After 
7 months VAMF inoculated plants were signifi-
cally larger than noninoculated controls and 
contained gih levels of root infection (70-90%) 
G. fasciculatus isolate 92 snd ri.epigug 
app~i 'Ws 'hant to the 3 hypeerparsites 
Alternatively, all hyperparasites 
appeared to inhibit infecicn and grcawth respon-

tioe of cid ascilu i.nopo eand .f d result 
ion of ManconcE a~nd Etha~zoldid not result 


in increased infection by G. fasciculatus 0-1 in 
pots infested with any hyperTarasite. 

MENGE, ho-tl1013 DAVIS, R.M.; J.A.; D y o -
parasitica inoculation and intensity of vesicular
arbuscur mycorrhizae in citrus. New Phytol. 

(1981) 87, 705-715. 


Shoot weights,root vWeights, and percentages of 
healthy roots of mycorrhizal (Glamis fasciculatus)
 
sweet orange inoculated with Fhyththora parasi
tica (20 or 50 chlaiydosore Sg-1 soil.) wee 

greater than those of non-mycorrhizal seedlings 
at either inoculum density. However, the growth 
response to mycorrhizal infection was reduced 23 
and 58% by inoculation with 20 and 50 chlamydos

pores per g soil, respectively. Mycorrhizal in.
fection was not reduced by P. parasitica at 20 
clilanrydospores per g soil, but wiasreduce 72% in 
seedlings inoculated with 50 chlamydosores pe. g 

soil. The latter also reduced the phosphorus
 
content of the leaves. Tests with seven mycor,

atiizal fungi on tmo citrus rootstocks showed that 
different VA infections might confer variable
 

tolerance or resistance to P. parasitica. TWn 
fungi, Glamus mosseae and Ggasra m 
not isolated fora nor as nutritiotally efficient 
as other on citrus, conferred tolerance or resis
tance. 

*1014 GERMANI, G.; OLLIVIER, B.; DIFM, H. G. 
Interaet!on of Scutellonema cavenessi and Glomus mosseae 
on growth and N, fixation of soybean. Revue de Nimatologie 
(1981) 4 (2) 277-280 [En, fr, 25 rcf.] Labtratoire de 
Nimatologie, ORSTOM, B.P. 1386, Dakar, Senegal. 

The influence of a parasitic nematode (Scutellonema 
cavenessi) and a vesicular arbuscular mycorrhiza (Glomus 
mosseae) alone or in combination on growth and N, fixation 
of one cultivar of soybean (44 A73) was studied in the 
greenhouse. In combined inoculations of soybean with G. 
mossae and S. cavenessi, development of mycorrhizae 
nullified the stunting and the reduction of N, fixation caused 
by the nematode. Growth and N2 fixation of mycorrhizal
plants were greater than that of non mycorrhizal plants. 
1015 GRAHAM, J.H. Influence of vesicular

mycorrhizae and soil phosphorus on
 

take-all disease of wheat, Fhytopathology 71(8):
 
877. 1981. Abstr.
 

The influence of soil P and vesicuar-arbuseular
 
mycorrhsizae (VAM) on take-all disease of wheat
 
appears to be the same in P deficient soil (0.5
 
ppn P, pH 8.2), i.e., these factors increasc r-ot 
P content leading to a decrease in root exudation 
which reduces pathogen activity. For plants 
grown in P-defi6ient soil, the foreation of high 
levels of VAN (>70%) by Glcnus fasciculatus in
creased root P content nearly-to the level of P• 

treated plants, whereas 50 ppm soil P severely 
inhibited VAM forriation ( 10%). Root exudation 
of amino acids and reducing sugars, which was 
lower in heavily mycorrhizal and P-treated plants 
than untreated controls, was correlated with 
root P content. When plants of each P-VAM treat
ment combination were inoculated with Gaeumanno
myces 12 ins var. tritici, the P-treatVFT~ its 
and mycorrhizal plants grown in P-dcficient soil 
develop less take-all than the ,rntreated controls. 
1016 HussEy, R. S.; RONcADoRI, R. W. Influence of 
Aphelenchus arenae on ,rsiCular.r rbusmuIar endomycorrhzi] 
growth response In cotton. Journal of ematology (1981) !3 

[En, 17 ref.] of Plant 
Plant Genetics, University of Georgia, Athens, GA 30602, 
(1) 48-52 Department Pathology and 

USA. 
The influence of Aphelenchus avenae on !he relationship 

between cotton (Gossypium hirsutum 'StoneviiI7 213') and 
Gigaspora margarita or Glomus ctunicatus was ousessed by 
its effect on the mycorrhizal stimulation of plant gtswth and 
microorganism reproduction. The mycophagous nematode 
usually did not suppress stimulation of shoot growth resulting 
from mycorrhizae (G. margarita)at inoculum levels of 3,000 
or 6,000 nematodes per pot, but retarded "toot growth at 
6,000 per pot. When the nematode inoculum wan increased to 

10, 40,or 80 thousand, G. margaritastimula, on of shoot orroot growth was retarded at the two hirhecrrates. Sheot 

*1017: JALALI, B. L.; TIIAREJA, M. L. Suppression of 
Fuasarum wilt of ehlekpea In vesleular-arbuscular 
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mycorrhlzal-inoculated soils. Interiyational Chickpea
Newsletter (1981) No. 4, 21-22 [En, 2 fig., 2 tab.] laryana
Agric. Univ., Hissar, India. 

lnocul;tion of pt-grown Cicer arietinunz plants with VA 
mycorrhiza resulted in extensive root colonization by the 
endophyte and an accompanying reduction in the incidence of 
wilt caused by F oxysporon f.sp. ciceri (26.6% in 
mycorrhizal plants, 80% in non-mycorrhizal). 

.1018 LEE, KYUNG JOON, CINIG DUCK K00; SULK 
(O LEE, Res Rep. Inst. for Cenet. 0(17):104-116 

1981. In Korean with Korean and .ngl. surm.] 
Defense rnechanisjns of mycorrhizal roots against 
soiI pathogens: A rview, 

1019 MANJUNATtt, A.; MOtHAN, R.; BAGYARAJ, D. J. 
interaction between Ieijerinckla mobilis, Aspergillus niger
and Glomunv hsciculatusand their effects on growth of onion,
New 'lstoogist (1981) 87 (4) 723-727 [En, '? ref., 5 tab.]
Univ. Agie. Sri..Bangalore, India. 

Inoculation with G. fasciculatus or B. mobilis increased 
the dry wt. and N content of the plant; A. ni~er had no 
significant effect. B. mobilis stimulated sporulaton by VA 

. mycorrhizac. A beneficial synergistic effect was observed after 
combined inoculation with all 3 organisms. 

*1020 HtrCRAW, A.-C. ; SCIIENCK, N.C. Effects of 2 
, pec ie of vesicnIar-ar:,,ir mycorrhizal fungi 
on the development of Fusaiinn wilt of tomato. 
Phytopathology 71(8):894. 1981. Abstr. 
In greentmnuie experiments, mycorrhizarornonmycor-
rhizal tomato (cv tanapal) seedlings or uninocu-
lated seeds were planted into pots containing 
infested or uninfesed autoclaved field soil 
(available phosphorus - 34-45tig/g). Treatments 
having infested soil contained chlamydospores 
of either Gt1omusa etwtca.a or G. moSaez e at 0.1, 
0.5, or 1.0 propagule per gram of soil (ppg) and/ 
or of Futa.Ztw oxyspoAu=m f. sp. ZyeopA.iei race 
2 at 500 ppg. I*"'corrhizal Futaium-inoculated 
plants exhibited earlier onset of chlorosis and 

wilt than nonmycorrhizal Fuzatijon-inoculated 

plants, regardless of inoculum level or species 

of mycorrhizal fungus. Similar results ware ob-

tained whether seedlings or seeds were used. 

These results indicate that mycorrhizal fungi can 

enhance the development of Ftan.tuns wilt of tomato. 

1021' OCAMDO, J. A.; IIA.N.MAN, D. S. Influence of 
plant interactions on Teslcular-arbuscular mycorrhlzal
Infections II. Crop rotations and residual effects of non-host 
plants. New 1'hytologist (1981) 87 (2) 333-343 [En, 8 ref., 8 
tab. See RPP 59, 3606] Rothamsted Exp. Sta., Harpenden, 
Hens., UK. 

The effects of rotation on mycorrhizal development were 
examined in pot tests using sterilized soil inoculated with 
Glomus fasciculatus 'E3' or Gigaspora margarita, or unsterile 
soil containing mainly a type of Glomus macrocarpus var. 
geosporus. In 4 crop pairs the amount of VA mycorrhizal
infection in a host plant was not reduced in soil previously
cropped with a non-host plant, even where roots of the 
preceding non-host plant were retained intact in the soil. In 
fact the early establishnat of VA infection in barley, lettuce 
and maize inoculatid in sterilized soil was stimulated by the 
non-hosts oilseed rape, cabbage and sugar beet, respectively,
VA hyphae were sometimes observed growing in moribund 
non-host roots. Effects of crop rotation in unsterile soil were 

1022 POPE, P. E.; HOLT, H. A. Paraquat Influences 
development and efficacy of the mycorrhlzal fungus Glomus 
fasciculatus. Canadian Journal of Botany (1981) 59 (4) 518-
521 [En, fr, 14 ref., 1 fig., I tab.] Purdue Univ., West 
Lafayette, Ind., USA. 

Paraquat at 2 kg/ha reduced the amount of mycorrhizal 
hyphae and number of vesicles and ehlamydospores formed 
by G. fasciculatus when compared with the control or the 0.5 
kg/ha paraquat treatment. When compared with the 
inoculated control, paraquat at 0.5 kg tended to increase the 
amount of mycorrhizal hyphac and chlamydospore
production. For noninoculated white ash (Fraxinus
americana) seedlings, total dry wt. and stem height tended to 
decrease with increases in rates of paraquat applied. In 
contrast, seedling height and foliar P cone. of inoculated 

seedlings were greatest 'for the 0.5 kg paraquat treatment 
followed by the control and the 2 kg treatment. The amount 
of mycorrhizal hyphae was correlated to seedling height and 
diam., total dry wt. and percentage foliar elemental P. 

1023 RAi, J.; BAGYARAJ, D. I.; MANJUNATI, A. 
Influence of soil Inoculation with veslcular-arbuscular 
mycorrhlza and a phosphatcdisaolving bacterium on plant
growth and '1P-uptake. Soil Biology & Biochemistry (1981)
13 (2) 105-108 [En, 12 ref.] Department of Agricultural 
M;crobiology, University of Agricultural Sciences, Bangalore
560065, India. 

Tihe influence of inoculation of soil with a vesicular
arbuscular myce-rhizal fungus (Glonus fasciculatus) and a 
phosphate-dissolving bacterium (Bacillus circulans) on 
phosphate solubilization, grow.h of finger millet (Elcusine 
coracana) and phosphorus uptake from IP-I'belled triralcium 
phosphate and superphosphate were studied. :he mycorrhiral
plants pr'ducd more dry matter and removed more "P from 
the soil than non-mycorrhizal plants, but did not show 
increased 3p activity pcr unit plant masv The 30 mm NIt 4F-
HCI extractable "1P (available 5P) in soil, plant 'P activity
and total P uptak, were enhanced by soil inoculation with 
timebacterium. In the treatment receiving both inocula a 
synergistic effect increased 1)uptake. 

*1024, REDOY, M.V., SHAR1IA, C.0. Some observa
tions on an aphid-mycorrhizal association. SCI. 
CULT. vol.47, no.9, 1981, pp.339-340. En. 
In a survey of mrycorrhizal fungi in a subtropical 
deciduous forest ecosystem near burnihat 
(Meghalaya) in the lower Khasi Hills, north
eastern India (altitude Ca. 100m MSL, E. 91051' 
longitude fl. 260 latitude, aphids (Tetra
neura sp. were observed to be associated-w-th 
mycorrhiza were of Imperata cylindrica var. major 
(Gramineae); ind early colonizer after natural 
forest b,'urning. The mycorrhiza were of 
vesicular arbuscular type. The aphids were seen 
feeding on mycorrhizal roots of the grass. Five 
to seven aphids were recorded in each colony, 
out of which three to four were in their develop
mental stages. All were apterous forms. Nothing 
was clear about the extent of damage to mycosrhlza 
caused by these aphids although some differences 
were noted between the mycorrhtzal-roots with and 
without aphids. These were in the nature of mecha
nical injuries to fungal mycelium in the formercae
 
case. 
1025 RHODES, L. H.; LARSEN, P. 0. Effects of 
fungicides on mycorrhizal development of creeping bentgrass.
PlrantDisease (1981) 65 (2) 145-147 [En, 10 ref., 2 tab.] Ohio 
State Univ. & Agric. Res. & Development Cent., Columbus, 
USA. 

Chlorothalonl, benomyl and iprodione reduced 
mycorrhizal development of Agrostis palustris when applied
in the spring to golf course greens or 4-8 weeks after seeding
and inoculation with Glomus fasciculatus in the plasshouse.
Other fungicides which caused significant reduction in the 
glasshouse included pcntachloronitrobenzene [quintozene],
triadimefon, anilazine and chloroneb. Fungicides applied 16
20 weeks after seeding in the qlasshouse had no such effect. 
Results indicated that sprint, application of several turf 
fungicides may reduce mycorrjizal development in A. 
palustris turf. 
1026 SCIIENCK, N. C. Can mycorrhlzae control root 

disease? Plant Disease (1981) 65 (3) 230-234 [En, 14 ref.]
University of Florida, Gainesville, USA. 

ThL ri .ponses of various hosts and pathogens to 
mycorrhizal fungi are indicated. It some cases mycorrhizal
fungi can significantly reduce the effects of certain pathogens 
on their hosts. The mode of action and problems in the usage 
of these fungi in agriculture are discusstd. 

*1027 SMITH, T. F.; NOACK, A. J.; Costt, S. M. The 
effect of some herbicides on vesicular-arbuscular endophyte
abundance In the soil and on Infection of host roots. Pesticide 
Science (1981) 12 (I) 91.97 [En, 12 ref.] Muresk Agric. Coll., 
Northam, W. Australia. 

The effect of di-allate, diquat, diuron, paraquat, tri-allate
 
and trifluralin, at a range of application rates from 0.5 to 32
 
times that recommended by the manufacturers, on vesicular
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arbuscular (V-A) endophyte spore abundance in the soil and 
on infection of wheat roots was investigated in field and 
glasshouse experiments. Paraquate and diquat had no 
measurable effect on V-A endophyte spore abundance. There 
was a slight trend to lower V-A endophyte spore numbers at 
high rates of di-allate and tri-allate but no trend for the other 
chemicals. Infection intensity (% root length infected)
declined at high rates of di-allate and led to lower 
mycorrhizal root weights. The phosphorus content of the 
shoots was also reduced by di-allate. High rates of di-allate, 
diuron, tri-allate and trifluralin reduced most parameters of 
plant growth more than mycorrhizal parameters. It is 
therefore concluded that at normal application rates these 
chemicals are unlikely to affect adversely endomycorrhiza 
formation or function. 

*1028' SPOKFS, J. R.; MACDONALD, R. M.; IHAYMAN, D. 
S. Effects of plant protection chemicals on vesicular-
arbuscular mycorrhlzas. Pesticide Science (1981) 12 (3) 346
350 (En, 15 rcf.] Soil Microbiology Department, Rothamsted 
Experimental Station, flarpenden, Herts. AL5 23Q, UK. 

In field and glasshouse experiments the effects of eight
plant protection chemicals on the development of vesicular-

.arbuscular 	mycorrhizas were influenced by the identity of the 
host plant and fungal endophyte, the soil type and the 
composition and concentration of the biocide. These effects 
ranged from stinulatory (as with the fungicide chloroneb, 
applied to inocula of Glomos microcarpus used with pot 
grown lettuce), through negligible (aldicarb on G. mossee in 
pot-grown onions and field grown barley with indigenous
mycorrhizal fungi) to short-term inhibition (drazoxolon on G. 
mossece in onion) and longer term inhibition (the fungicides
benomyl and triadimefon on G. mossene in onion).
Chlorfenvinphos and chlortoluron reduced mycorrhizal
infection of field giown barley, and of pot grown onions 
inoculated with G. mosseac. Effects of etrtdiazole on lettuce 
infection were small. 
1029 STANTON, N. L.; ALLEN, M.; CAMPION, M. The. 
effect of the pesticide carbofuran on soil organisms and root 
and shoot production in shortgrass prairie. Journal ofAppliedEcology 	(1981) 18 (2) 417.431 fEn. 39 ref.] Department of 

andlogy( hsooy U8(2)41743Enift 3 . arme oZoology 	 nnd Physiology, University of Wyoming, Laramie,
WY 82071, USA. 

Carbofuran was applied once in each of two successive 
years at 12 lb active ingredient/acre to plots of undisturbed 
prairie in northeastern Colorado. Bacterial-feeding and 
phytophagous nematodes were reduced to 10% of the density 
on untreated plots, but micro- and macro-arthropods were 
unaffected. Species composition of the fungal flora of the 
treated soil was greatly changed and colony counts reduced, 
but incidence of mycorrhizae was unaffected. Although root 
weight measured in the autumn was significantly greater
under treated plots (by 130-150 g m - 1 and about 25% of net 
primary production) shoot production was not, possibly due 
to below average summer rainfall in both years. The results 
suggest that nematodes may be the most significant consumer 
in shortgrass prairies. 

1030 THOMSON. K. M. andR. S. HUSSEY. (Dep.PlmniPathol., 
Univ. Gooraia, Athens. GA 30602.) 20th Annual Meeting of the Society of 
Nemstoloists. Seattle. Wash.. USA. Aug. 16-19. 1981.J NEMATOL 13(4):
462. 1991.Influence of veskular-trboscular myeorrhita and pbobtm on 
rot-knst an tomato, 

*1031 ZWIBOLII, L. ; SCHE4CK, N.C. Effect 

of r')ot rot fungi and vesicular-arbuscular mycor,-
rhizje on the establishnent of Phizobium japonicuma 
on nodulated and nonnodulated ha-rdee soybeans. 
72nd Annual Meeting of the An erican Phytopatholo-
gical Society and the Canadian Phytopathological 
Society, Aug. 24-28 1980. Phytopathology 71(2)
267. 1981. Abstract. 
The effect of Glonus messeae (Gm) at 500 chlamy-
dospores/pot on oT" "itjponicum(Rj) at 0.5%
of seed weight, in the presence of Uhce 

phaseolina (Mp) at 40Osclerotia, Fhluzoctorsua 

solaru(Rs) at 1 sclerotium and Fusarium solani 

(Fs) at 3.000 chlamydospore2s/g of-soil,respec-t-

tively, was studeied in autoclaved soil (91.6 ppm 

P and pM 6.8) in a greenhcuse. Root weight was 
significantly reduced by Mp, Rs and Fs. When Gi 
was added root, shoot weigt aid pla- height 
were increased. The number and weight of nodules 

we'e greatly reduced by Mp, Rs and Fs but 
increased considerably in the presence of On. The 
percentage of roots colonized by Grnwas rseciced by
Mp, Rs 	 and Fs but Gm did not affec't the severity
of the disease. Total nutrients absorbed by 
shoots were reduced by n and significantly 

e Gwth
 
same on nodulated.and non-nodulated plants
 
indicating that K did not have a significant
 
effect.
 

sed 	bydula :'ed, a resnon to 

1032 BAR/ADAS, S.N.; HALOS, P.M. Selection of 
mycorrhizal isolates for biological control of 
Fuza.im ootnn.Z f. sp. pha.6eoL. on Vi.gna ttutL
cut ata. In: Tropical ycorrhiza Research (Ed. by

P. Mikola) Oxford Univ. Press Oxford, England.
 
pp. 247-248 (1980).
 

1033 DANI9S, B. A.; MENGE, J. A. 
Hyperparasltfzatlon of veslcular-arbtscular mycorrihlal
fungi. Phytopathology (1980) 70 (7) 584-588 [En, 15 ref., 4 
fig., 4 tab.] Univ. California, Riverside, USA. 

Sporocarps of Gloinus epigaeus and 0. fasciculatus often 
contain 	 hyperparasitized spores even when produced in 
glasshouse pot cultures. Two of these hyperparasites were 
isolated 	 on agar media and identified as Anquillospxir
pseudolongissima and Humicola fuscostra. Glomus spores
parasitized by A. pseudolongissima contained swollen, 
sausage-shaped hyphae, constricted at the septa, while those 
parasitized by H. fuscoatra contained slender hyphae and/or
aleurospores. G. epigacus spores (visibly free from parasites)
when added to water agar or autoclaved soil containing A. 
pseudolongissima became 51.4 and 69.3% parasitized,
respectively, while H. fuscoatra parasitized 48.2 and 70.9%, 
respectively. Similarly G. fasciculatus became 67.1 and 94.6% 
parasitized by A. pseudolongissima and 56.8 and 91.2% 
parasitized by H.fuscoatra, respectively. Control spores of G.fasciculatus or G. epigaus in either soil or on agar without 
fasicungor .3-3% raite O o ngithout. in 
parasitic 	 fungi were oniy 1.3-3% parasitized. Of 9 fungicidesonly mancozeb reduced growth of both hyperparasiles 
without inhibiting the germination of mycorrhizal fungi.third hyperparasite, identified as a Phlyctochytrium sp., %:t,
isolated from G. fasciculatus sporocarps and propagated in 
sterile pond water on Gigaspor margarita spores or pollen o ,
 
steridatr on Para byrgais fungus wr I a)
 
eliminated by adding ethazole to the culture water.
 

1034 	 DAVIS, R. M.; MENGE, J. A. Influence of 
Glomus fasciculatus and soil phosphorus on phylophthora 
root rot of citrus. Phytopathology (1980) 70 (5) 447-452 [En,
17 ref., 1 pl.] Texas A & I University Citrus Center, Weslaco,

Texas 78596, USA. 
In soil fertilized with less than 15 mg P/g soil roots of 

sweet orange seedlings infected with Phytophthora [nicotianae
var.] rasirica and the mycorrhizal fungus Olomus 
fasciculaius were healthier and weighed more than roots 
infected with P. parasitica alone. IHowever, the beneficial 
effect of G. fasciculatus was eliminated by P. parasitica 
infection in mycorrhizal seedlings fertilized with more than 
56 mg P/g soil. It is suggested that tolerance to P. parasitica 
root rot in citnis infected with G. fasciculatus results from
the ability of mycorrhizal roots to absorb more phosphorus 
and possibly other minerals than nonmycorrhizal roots. 

1035 DAVIS, R. M. Influence of Glomus fasclculatus 
on Thielariopsis baslcot root rot of citrus. Plant Discase, 
(1980) 64 (9) 839-840 [En, 12 ref., I pl.] Texas A & I
University Citrus Center, Weslaco 78596, USA.Sweet orange seedlings, cv. Pineapple, were inoculated 
with 0. fasciculatus alone, T. basicola alone, both fungi, or 
neither fungus. Seedlings infected with the vesicular
arbuscular mycorrhizal fungus, G. fasciculatus, were larger 
than nonmycorrhizal seedlings. Growth of both mycorrhizal 
and nonmycorrhizal seedlings was reduced (by about 37%)
by T. basicola, but mycorrhizal seedlings were larger. G.
fasciculatus apparently had little influence on the root disease 
caused by T. basicola. 
a 
1036 GERAMNI, G.; DIEM, ll.G.; DOMMERGUES, Y.R. 
Influence of 1, 2-dibromo-3-chloro-propane (DBCP) 
fumigation on mycorrhizal infection6f field-grown 
groundnut. In: Tropical ycorrhiza Research (Ed. 
by P. Hikola) Oxford Univ. Press Oxford, England. 
pp.245-246 (1980). 
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*1037 GERMANI, G.; DIEM, 1l. G.; DoMMRitGUEs, Y. R. 
Influence of 1,2 dibromo-3-chloropropanc fumigation on 

nematode population, mycorrhizal Infection, N, fixation and 
yield of field-grown groundnut. Revue de Nrmnatologic (1980)
3 (1) 75-79 [En, fr, 18 ref.] Lab. de Nimatologie. ORSTOM, 
Dakar, Senegal.

DBCP fumigation of a typical sandy soil in central 
Senegal, on which groundnut is commonly cultivated, 
favoured inter alia early infection by endomycorrhizae in 2 of 
the 3 cvs. studied. The results indicated that the nematode 
Scutellonerna cavenessi alters the physiology of the groundnut 
plant by affecting the establishment and functioning of the 
symbioses between the plant and both endomycorrhizae and 
Rhizobium. 

1038 KELLAM, M. K.; SCIHENCK, N. C. Interactions 
between a vesicular-arbuscular mycorrhizal fungus and root-
kinot nematode on soybean. Phytopathology (1980) 70 (4) 
293-296 [En, 21 ref.] Dep. of P!. Path., Univ. of Florida, 
32611 FL, USA. 

Glasshouse tests using an aluminium foil funnel 
technique were done to study the effect of Glomus 
macrocarpus on the susceptibility of soybean cv. Pickett to 

.Meloidogyne incognita. Inoculations were carried out either 
with one organism given 10 days prior tn the second 
organism or with both organisms given at or 10 days after 

lanting. After 14 weeks, plants which were infected with 
6oth organisms had significantly fewer galls, greater root 
weights and higher yields than those inoculated with 
Meloidogyne alone (254.4/plant 15.8 g and 3.0 g dry seed 
weight compared with 428.9/plant, 11.2 g and 1.8 g 
respectively). Tlae presence of Meloidogyne did not affect the 
number of chlamydospores/plant or the % of the root system 
colonized by G. macrocarpus. 57% of the galls were not 
associated with mycorrhizal roots. Initial infection by either 
G. macrocarpus or M. incognita did not predispose the plant 
to later infection by either organism. Plant, inoculated with 
G. macrocarpus alone had the highest yield followed by 
plants inoculated with both M. incognita and G. 
macrocarpus. Those inoculated with M. incognita alone had 
the lowest yield, 

1039 NIEC, S. Endoaycon-hizal fungus 
infection in citrus fibrous roots of trees wit 
and without blight. Proc. Soil Crop Sci. Soc. 
Florida 39:1141-144. 1980. 
Endemycorihizal fungus development was evaluated 
in fibrous roots of trees in eight citrus groves 
with blight. Percentage infection and vesicle 
and hyphal development did not differ in roots 
of trees fertilized with nitrogen or an equal 
mixture of nitrate and antronium nitrogen in one 
grove. In two p-oves where blight was more se-
vere on one of .'.o adjoining soil types, infect-
ion was slightly lower in roots of blight trees 
conpared to healthy trees, but infection in ?he 
healthy trees did not differ beteen sol. tye.. 
In a grove with a shallow cldy hardpan, infection 
did not differ between trees on the pan and trees 
on deep sand. Percent infection was no different 
if rsots of blight trees had a high or low hy-
draulic conductivity and infection in them was 
the same as in roots of healthy trees. In other 
groves, infection-in blight trees was not dif-
ferent from tha, in healthy trees. Overall, 

blight trees had a mean of 83.7% vesicular- ar-

buscular mycorrhizal fungus (VAM) infection and 

healthy trees had a mean of 90.st% infection, 

These data suggest that VN are efiective sym-

bionts in both blight and healthy trees. 


1040 OcAMPO, J. A.; HAYMAN, D. S. Effects of 
pesticides on mycorrhlza In field-grown barley, maize and 
potatoes. Transactions of the British Mycological Society 
(1980) 74 (2) 413-416 [En, 22 ref.] Soil Microbiology
Department, Rothamsted Experimental Station, Harpenden, 
Herts. AL5 2JQ, UK. 

Results from five field trials with barley, maize and 

infections and spore nmntbcrs, an effect that occurred most 
consistently with benomyl. Since some crops (e.g. maize) are 
usually strongly mycorrhizal, and many plants can grow 
better with mycorrhiza, there is a possibility that plant
protection chemicals may indirectly affect crop yields through 
their effects on VA.mycorrhiza.
1041 OCAMPO, J. A.; MARTIN, J.; HAYMAN, D. S. 

Influence of plant interactlons_ on vesleular.arbuscular 
mycorrhizal Infections. 1. Host and non-host plants grown 
together. New Phytalogist (1980) 84 (1) 27-35 [En, 15 ref.] 
Soil Microbial. Dep., Rothamsted Exp.Sta., Harpenden, 
lerts, UK. 

Mycorrhizal infections formed by different endophytes 
were examined in 10 crop species grown separately and in 
pairs in sterilized and unsterile soils. No infection was 
observed in cabbage, ka!e, rape or swede (supposedly non
mycorrhizal family Cruciferae) and only traces tn sugar beet 
(supposedly non-mycorrhizal Chenopodiaceae) when grown 
alone. However, slight (< 5%) infection (cortical mycelium 
and v"cicles, but no arbuscules) developed in some when a 
mycorrhizal host plant was present and there were many 
clumps of endophyte mycelium on their root surfaces, ustally 
attached to entry points which had often aborted. Glomus 
fasciculatus 'EY was a more infective endophyte than 
Gigaspora margarita. Infection was usually well developed in 
the host plants barley, lettuce, maize, potato and onion. It 
was depressed in only a few pairs but no more by the 
presence of a non-host plant than by a host plant. The results 
suggest that the barriers to mycorrhizal infection in non-hosts 
are intrinsic and more related to characteristics of the root 
cortex or epidermis than to any infection-inhibiting factors 
that might be released in root exudates. 

*1042 RIF'FLE, J. W. Growth and endomycorrhizal 
development of broad leaf seedlings In fumigated nursery soil. 
Forest Science (1980) 26 (3) 403413 [En, 17 -f., I ig., 3 
tab.] Rocky Mountain Forest Range Exp. Sta., USDA Forest 
Service, Lincoln, Neb., USA. 

Fumigation with methyl bromide resulted in erratic 
growth of seedlings of Lonicera tatarica, Elcagnus 
angustifolia, Shepherdia argentea and Fraxinus pennsylvanica, 
related to reduce endomycorrhizal development and 18% 
fewer plantable seedlings. Density of endomnycorrhizae, 
percentage with vesicles amidarbuscules and number of 
vesicles/cm mycorrhiza were all less than on seedlings from 
untreated soil. 

*1043 SoU-Tt, D. B.; GJERSTAD, D. H.; CAMPBELL, S. J. 
Comparison of methyl bromide and herbicide effects on 

,ndomycorrhizal formation, seedling production, and weed 
control In sweetgum seedbeds. European Journal of Forest 
Pathology (1980) 10 (6) 371-377 [En, fr, de, II ref., I fig., 3 
tab.] Auburn Univ. Exp. Sta., Auburn, Ala., USA. 

Endomycorrhizal formation on Liquidambar styraciflua 
seedlings 1-3 months old was not significantly decreased by 
applications of trifluralin and napropamide. The herbicides 
provide better control of weeds and are less harmful to the seedlings than fumigation with methyl bromtide. 

1044 ATILANO, R. A.; GUNDY, S. D. VAN Effects of 
some systemic, nonfumigant and fumigant nematicides on 
grape mycorrhizal fungi and citrus nematode. Plant Disease 
Reporter (1979) 63 (s,) 729-733 [En, 26 ref.] California 
University, Riverside, California 92521, USA. 

In a trial with grapevines, cv. Thompson Seedless, theeffects were compared of soil injection with DIICP 
(dibromochloropropane, 24 kg/ha) alone or foliar spraying 
with oxamyl (4800 mg/litre) at 2-week intervals from early 
June to mid-August either alone or as well as soil treatment 
with DBCP, aldicarb or phenamiphos (11 kg/ha). 
Tylenchulus semipenetrans populations 3 months after 
treatments began were greatly reduced by DBCP, but not by 
any of the other treatments; DBCP also gave the best results 
in the following year. The number of Glomus sp. 
chlamydospores associated with the roots differed little 
between treatments, as did yields in the first and second 
seasons. The percentage infection with fruit rot [Botrytis
cinereal, however, was greatly reduced by all oxamyl 
treatments. 

potatoes on clay loam and sandy loam soils indicated that - 1045 BAGYARAJ, D. J.; MANIUNATH, A.; REDDY, [. U. 
populations of VA myorrhizal fungi in arable fields are R. Interaction of vesicular arbuscular mycorrhiza with 
affected, not only by fungicides and general biocides. but also root knot nematodes in tomato. Plant and Soil (1979) 51 (3)
by nematicides and insecticides. Sometimes their effects are 397-403 [En, 9 ref.] Dep. of Agric. Microbiol. and Pl. Path., 
slight or even positive, but usually they decrease mycorrhizal Univ. of Agric. Sci., Bangalore-560 065, India. 
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The interaction between the VA mycorrhizal fungus, 
Glomus fasciculatus and ;he root-knot nematodes, 
Meloidogyne incognita and . ;avanica, and their effects on 
the growth and phosphorus nutrition of tomato was studied 
in a red sandy loam soil oftpll 6.0. Inoculation of tomato 
roots with root-knot nematodes enhanced infection and spore 
production by G. fasciculatus. Inoculation of tomato plants
with G.fasciculatus significantly reduced the number and size 
of the root-knot galls produced by M. incognita and AL 
javanica. The total phosphorus contents of plants inoculated 
with G. fasciculatus and of uninoculated plants were not 
significantly different. Nematode inoculation decreased 
phosphorus content at later stages of plant growth. 

1046 DAvis, R. M.; MENGE, J. A.; ERWIN, D. C. 
Influence of Glomus lasciculatus and sail phosphorus on 
Verticillium wilt of cotton. Phytopathology (1979) 69 (5) 453-
456 [En, 16 ref.] Department of Plant Pathology, University 
of California, Riverside, CA 92521, USA. 

A sandy soil received superphosphate at 20 or 300 tg of 
P per gram of soil, and at each P regime soil was infested 
with Verticillium dahliae alone, Glomus fisciculatus alone, 
both fungi, or neither fungus. In plants fertilized with 20 jig 
,of P per gram of soil, Verticillium wiltwas more severein 
cotton plp'nts infected with the vesicular-arbuscular 
mycorrhizal fungus, G. fascicuiitus, than in nonmycorrhizal
plants, lowever, in plans fertilized witlt 300 jig of P per 
gratn of soil, Verticillium wilt was e4ually severe in 
mycorrhizal attd nonmycorrhizal plants. In plants fertilized 
with 20s of P per gram of soil, there were more propagules 
.of V.dahhae in petioles of mycorrhizal plants than itt petioles 
of nonmycorrhizal plants. In plants fertilized with 300 jg P 
per gram of soil, the numbers of propagules of V. dahliae 
were not different mycorrhizal andsignificantly in 
nonmycorrhizal plants. Infection of cotton by G. fasciculatus 
was not affected by V. dahliac inplants fertilized with 20/jg
of P per gram of soil, but infection was inhibited by P and 
further inhibited by V. dahliae in plants fertilized with 300 
jig of P per gram of soil. Concentrations of P in leaves of 
mycorrhizal and nonmycorrhizal plants fertilized with 20 lig 
of P per gram of soil were similar, but concentrations of P 
were lower inplants infected with V. dahliac alone than in 
plants infected with both V. dahliae and G. fasciculatus. 

1047 DEIINE, H. W.; SCIIONttECK, F. [The effect of 
endotrophlc mycorrhiza on plant diseases. I. The spread of 
Insarium oxysporum f.sp. lycopersici In tomatoes.] 
Untersuchungen zum Einfluss der endotrophen Mycorrhiza
auf Pflanzenkrankheiten. I. Ausbreitung von Fusarium 
oxysporum f.sp. lycopersici in Tomaten. Phytopathologische 
Zeitschrift (1979) 95 (2) 105-110 [De, en, 10 ref.] lstitut dr 
Pflanzenkrankhciten und Pflanzenschutz der Technischen 
Universitit Hannover, German Federal Republic. 

In sand cultures in which inoculation with Fusarium 

oxysporum E~sp.
lycopetmici was-preceded by inoculation with 

soil in which mycorrhizal tomato, cucumber, maize and 
tobacco plants had been growing for a long time, the damage 
to tomato plants by the fungus was less in mycorrhizal plants 
than it was in non-mycorrhizal plants to which no 
mycorrhizal inoculum had been sunplied. The decreased 
damage in the mycorrhizal plants ,,as mainly due to a 
decrease in the spread of tle fungus throughout the plant. 
The effect of the mycorrhiza decreased as ttieinoculum 
density of the fungus was increased. 

1048 DEMNE, It.-W.;SCIIONBECK, F. [Influence of 
endotrophic mycorrhiza on plant disease. II. Phenol 
metabolism and lignification.] Untersuchungen zum Einfluss 
der endotrophen Mycorrhiza auf Pflanzenkrankheiten. 1I. 
Phenolstoffwechsel und Lignifizierung. Phytopathologische
Zeitschrift (1979) 95 (3) 210-216 [De, en, 16 ref.] Technical 
Ufniversity, D-3000 Hanover 21, German Federal Republic. 

The presence of the endotrophic mycorrhiza Glomus 
iMt6.sseae enhanced lignin deposition in the cell walls of the 
endoderntis and stele of tomato cvs Rheinglut and Haubners 
Vollendung and cucumber cv. Chinesische Schlangen plants. 
This change in cell wall structure is considered to be an 
important factor in increasing resistance to Fusarium 
oxysporum f. lycopersici in plants with mycorrhizae. 

1049 DEINE, H.W. ; SaIONBECK, F. Untersuchun-
gen znt einfluB der endotrophen mycorrhiza auf 
pflanzenkrankheiten. I. Ausareitung von Fusarim 
oxysportm .. sp. lycopersici in Tamaten. My'opath. 
Z. 95, 105-1.10. A7 
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1050 HALOS, P.11.; ZOFRILIA, R.A. Veoicula 
arzbuscular mycorrhizae increase growth and yiel 
of tomatoes and reduce infection by Pseudoncas 
solanaceanna. Philippino Agricultstrs. 62-T
309-315. 1979. 

Lycopersicon escuhenturn. tomato, mycorrhiza,
 
plant growth & development, bacterial
 

diseases/Psudomonas solanacearum, disease 
incidence, P-ILI

Toma,o plants (Lycopersicon esculentum)
 
inoculated with mycorrhizae and grown in baked soil
 
were taller, heavier, healthier, flowered earlier and
 
yielded more than those inoculated with mycorrhizae

then followed by Pseudomonas solanacearum, those
 
inoculated with P.solanaeeartim only and the
 
non-inoculated plants. Seedlings grown in non-baked
 
soil with corresponding treatments responded
 

similarly but were shorter, lighter, flowered less and
 
consequently had poorer yields than those grown in
 
baked soil. Plants inoculated with P.solancearum in
 
non-baked and baked soils exhibite!d yellowing,
 
stunted growth and wilting. Prior infection of tomato
 
roots with mycorrhizae reduced the bacterial wilt
 
incidence in both soil media. Authors' summary.
 

*1051 MENGE, J. A.; NENEC, S.;DAVIS, R. M.;
 
MINASSIAN, V. [Mycorrhizal fungi associated with citrus 
and their possib:e interactions with pathogens.] 872-876 [32 
ref.,L2pl.1alifornia University, Riverside, CA 9?502, USA. 

In: INTERNATIONAL SOCIETY OF CITRICULTURE 
Proceedings of the International Society of Citriculture, 
1977, Voltme 3. Lake Alfred, Florida, USA. (1979) 709-1143 
[En]The beneficial of mycorrhizae in citrus 
effect nurseries in 
Florida and California isdiscussed. The beneficial effect of 
Glomus fascicuatts on the growth of sweet orange seedlings 
was cmplt on te grow th orange sings 

was completely nea ted by Phytophthora prasitica 
irn i' var. paraatcs). 

* 1052 MILNE, D. L. The impact of new nematicides 
and Irrigation practices on methods of citrus nematode 
control. In Proceedings of the International Society of 
Citriculture, 1977. Lake AI.eed, Florida, USA. (1979) Vol.3, 
835-838 [En, 36 ref.] Citrus and Subtropical Fruit Research 
Institute, Nelspruit 1200, South Africa.Tile effect of miethyl bromide on mycorrhizae (Glornus 
mosseeff)i discussed, a nd
the influence of thenew systemic
 

nenmaticides on mettods of nematode (Tyenichulus 
senmipenetrans) control it citrus is reviewed. These systenics 
are well-adapted for use in the new, low-volume irrigatio 
systems such as drip and microjet. Fenamiphos gave effective 
control of various citrus nematodes when applied in granular 
or liquid be applied in irrigation basinsformulation. It may 
or as an c.c. thi,tgh a microjet irrigation system, or by
painting on trunks. Increases in yield and fruit size have been 
recorded, and there has been evidence of Phytophthora sp. 
;uppression.
 

*1053 MINASSIAN, V.; MENGE, J. A. Interactions 
between VA mycorehizae and Tylenchulus scmipenctrans on 
sweet orange and Troyer citrange. In Abstracts of papers 
presented at the IX Inteniational Congress of Plant 
Protection, and the 71st Annual Meeting of the American 
Phytopathological Society, 5-11 August, 1979, Washington,
DC USA. St.Paul, Minnesota, USA; American 
Phytopathological Society. (1979) Abs.No.597 [En] Dep. of 
Plant Path., Univ. of California, Riverside, CA 92521, USA. 

Sweet orange (susceptible to Tylenchulus scmipenetrans) 
and "Troyer" citrange (tolerant) seedlings with or without 
the VA mycorrhizal fungus Glomus fsciculatus, were 
inoculated witl T.scmipcnetrans. G .fasciculatus significantly 
improved growth of both citrus cultivars whether or not 
T.semipenetrans was present. T.semipenetrans did not affect 
growth of either of the non-mycorrhizal cultivars, but 
significantly suppressed growth of mycorrhizal sweet orange 
seedlings. Populations of T.senipenetrans were not affected 
by G.fasciculatus on sweet orange seedlings, but were 
significantly increased on mycorrhizal "Troyer" citrange. 
T.semripenetrans did not affect sporulation of G.fasciculatus 
on either citrus cultivar, but significantly reduced the percent
of sweet orange roots infected with G.fasciculatt. 
T.penctrans did not affect P, Zn, and Cu in leaves of 
mycorrhizal or non-mycorrhizal sweet orange. Inoculations of 
"Troyer" citranga- with T.semipenetrans 2 months prior to 



inoculation with G.fasciculatus did not change growth Nematropica (1979) 9 (2)108 [En] Dep. of N'.Path. and PI.
 
responses in any of the treatments. T.semipenetrans more '?..s, Univ. of Georgia, Athens, GA 30602, USA.
 
severely inhibited growth of "Troyer" citrange infected with In glasshouse expctiments the cotton cultivars McNair
 
G. constrictus or G. fasciculatus (isolate 192) than citrange 511 (Meloidogyne incognita resistant) and Stoneville 213
 
infected with G.macrocarpus or G. fasciculatus (isolate 212). (susceptible) were inoculated with M. incognita and Glonus
 

entunicatus singly or in combination. Maximu,; retardation 
*1054 MUNNECKE, D. E. [M(ethyl brmide for conrol of cotton production by A. incognita was observed on 
of soIl-borne fungal pathogens.] 853-856 [4 ref., I pl.] McNair 511 under a low fertility regime. Reproduction of 
California University, Riverside, CA 92521, USA. both organisms was influenced by concomitant inoculation. 

INTERNAtONAl. SOCIETY OF CITRICULIURE Egg number/g of root was significantly lower on mycorrhizal
 
Proceedings of the International Society of Citrlculture plants at low fertility (McNair 511, 91% and Stoneville 213,
 
1977, Volume 3. Lake Alfred, Florida, USA. (1979) 709-1' 4 4%).
[En] Phytophthora citrophthora, P.parasitica [nicotianae var. 11059 ROtICADORI,R.W. ;tIUSSEY,R.S. Interaction of 
pasrasitica] and Armillaria mellea were controlled but young Glomus etunicatus, a vesicular-arbuseular mycorrhizal
 
seedlingb could be stunted due to the lack of mycorrhizae. fungus, and fseloldogyne Incognita on cotton. In Abstracts of
 

papers presented at the IX Intezational Congrcss of Plant
 
*1055 tIIEC, S. Effects of five fungicides Protectin, and the 71st Annual Meeting of the American 

on endcnycorrhJiza, develoFnieint in soir' orange. Phytopathological Society, 5.jIlAugost, 1979, Washington, 
USDA, SEA, Orlando, Fl. Phytopathology 69 DC USA. St.Paul, Minnesota, USA; American 
(5): 531 1979. Abst. Phytopathological Society. (1979) Abs.No.163 [En] Dep. of 
Copper (C-i)up to 224 ks/ha, CCA 48983 IN-(2. 6 dimethylphtnyl) Plant Path. & Plant Genetics, Univ. of Georgia, Athens, GA 
-N-methoxyacetyl) alantne ethyl enter] up to 9 -4/ha, and 30602, USA. 
.thiabendazole (TBZ) up to 18 kg/ha, were tested against Glots In a glasshouse experiment the interaction of the fungus
 
etuntcatus (CE). Chlorothalonil up to 22.4 kg/ha, and sodium Glomus etunicatus and Afeloidogync incognita on cotton
 
azide (Nan) up to 31.4kg/ha were tested agatnst .G mossesae (Gossypium hirsutum cvs. McNail 511 (M.incognita.resistant)
 
(GH). SoU? orange seed were planted In 15-ta pots containing and Stoneville 213 (susceptible) under 2 different NPK
 
lo-phosphorus artt mixed with these fungicides and chlamydo

the middle and high rates of Cu depress- regimes was masured. Inoculation %kith Glomus etunicatus 
spores. Ater 8 mos., 

ed plant growth (P - -f0.01)but not tnfection and spirulation, alone resulted its increased yields and shoot and root growth.
 
copared to the CE co;(rol. Vesicle nomber tnd plant growth Nematode infection reduced yields and growth. Re production
 
were not adversely affected by CCA 48988, ht~tmyce!.al colonl- of the fungus was suppressed on McNail 511 when plants
 
zation and ctlamydospore numbers hIg.,2r the on-
were than GE -. were inoculated with fungus plus nematode. MAincognita egg
 
trol. All rates of TBZ reduced plant growth (P - -50.01) and production was not increased on plants infectedwith
 
infection and 3poCtultion decreasirdas rates increased. Plant G.etunicatus, which had larger root systems than uninfected
 
growth and sporulatlon In the middle and high rates of chloro- plants. There were significantly fewer eggs/g root ill
 
thalonil were significantly less than the control. Plant mycorrhizal roots at the lower fertilization rate suggesting
 
growth was better ( - 50.05), and fungus sporulation higher
 

than the GH control In all NaNl treatments. physiological or physical antagonism towards Afincotnita.
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S.; *1060 SALAWU, E. 0.;EsTEY, R. H. Observations on1056 O'BANNON, J. H.; INSERRA, R. N.; NEMEC, 

VovLAs, N. The influence of Glomus mosseae on the relationships between a veslcular-arbuscular fungus, a
 
nematode, and the growth of soybeans.
Tylenchulus setalpenetrans.lnfected and uninfected Citrus fungivorous 

1imon seedlings.Journal of Nematology (1979) 11 (3)247-250 Phytoprotection (1979) 60 (2) 99-102 [En, fr, 9 ref., I tab.]
 
[En, 17 ref.] US Dept. of Agriculture, SEA, AR, Irrigated Macdonald Coll., McGill Univ., Ste Anne-de-Bellevue, Que.,
 
Agriculture Research and Extension Center, Prosser, Canada. 

Root and shoot development of soybean was significantlyWashington 99350, USA. 
sp. + Aphelenchus arenae toGreenhouse studies have shown that when rough lemon inhibited on adding Glomus 

seedlings infected with Tylenchulus scotipenetrans were root zone soil. floor fungal sporulation was shown to be due
 
transplanted into infested the nematode. Fewer nodules were found on plants treated
scil with Glomus mosseae, to 

those with the fungus alone.mycorrhizal fungus infection increased seedling growth with both organisms than on 

compared to nonmycorrhizal seedlings. Tylenchulus 1061 SCIIONBECK, F.; SPENGLER, G. [Detection of
 
seripcnctrans significantly suppressed seedling growth below TMV In mycorrhizal cells of tomato by immuno
 
that of mycorrhizal seedlings. Histological observations of fluorescence.] Nachweis von TMV in Mycorrhiza-haltigcn
 
nematode-free mycorrhizal roots showed that hyphae Zellen der Tomate mit Itilfe der Immunofluoreszenz.
 
penetrated the epidermis and invaded the cortex, giving rise Phytopathologische Zeitschrift (1979) 94 (1) 84-86 [De, en, 7
 
to arbuscules and vesicles. Nematode infection sites in T. ref.] Inst. Pflanzenkrankheiten Pflanzenschutz, Technischen
 
scmipenetrans.infected roots grown in soil infested with 0. Univ., Hannover, German Federal Republic.
 
mosseae did not show evidence of vesicle development in the Inoculation of mycorrhizal and non-mycorrhizal tomato
 
cortex but did show arbuscule development, plants with tobacco mosaic virns resulted in a much higher
 

1057 O'BANNON, J.If.; Nrst:c, S. The response of virus content in the mycorrhizal roots. Increased virus
 
Citrus limon seedlings to a symbiont, Glomus etunicatus, and multiplication was observed in cells containing the
 
a pathogen, Radopholus similis. Journal of Nernatology mycorrhizal fungus in its arbuscular state.
 
(1979) 11 (3) 270-275 [En, 21 ref.] Irrigated Agriculture -1062 SCfO)4BECK, F. End cyorrhiza in re-

Research and Extension Center, Agricultural Research,
 

lation to plant diseases. In: Schippers, B.;Science and Education Administration, United States 
Soil-bcrie pathogens. AcademicDepartment of Agriculture, Prosser, Washington 99350, Gratins, W. eds. 

Press London. pp. 271-280 (1979).
USA. 

The effects of a vesicular-arbuscular mycorrhiza (Glomus *1063 SCHONBECK, F.; DEIINE, H.-W. (Investigations 

etunicatus) and burrowing nematode (Radopholus siniilis), on the Influence of endotrophic mycorrhiza on plant diseases
 
alone and in combination, on the growth of rough lemon 4. Fungal parasites on shoots, Olpid/um brassleae, TMV.]
 
seedlings were studied in the greenhouse. Growth of Untersuchungen zum Einfluss der endotrophen Mycorrhiza
 
mycorrhizal seedlings was significantly greater than that of auf Pflanzenkrankheiten 4. Pilzliche Sprossparasiten,
 
nonmycorrhizal seedlings or seedlings inoculated with R. Olpidium brassicae, TMV. Zeitschril irPflanzenkrankheiten
 
similis. Mycorrhizal stimulation of seedling growth was und Pflanzenschutz (1979) 86 (2) 103-112 [De. en, 17 ref., 2
 
inhibited by nematode infection. When seedlings were fig., 4 tat).] Inst. Pflanzenkrankh. Pflanzenschutz, Univ.
 
inoculate., with G. suppression of
etunicatus and R. similis, Hannover, German Federal Republic. 
seedling growth by R. similis was less on VAM seedlings Inoculation tests in the glasshouse showed that diseases 
than on nonmycorrhizal seedlings. Nonmycorrhizal seedlings caused by Hehninthosporium sativum [Cochliobolus salisus] 
infected with R. similis were significantly smaller than and Erysiphe graminis on barley, Colletotrichnm 
nonmycorrhizal seedlings friee of R. similis. Vesicle formation lindemuthianum and Uromyces phascoli [U. appcndiculaitis 
and mycelia growth were less in nematode-infected roots. on bean (Phaseolus vulgaris), Botrytis cinerca on lI:ttuce, 

Erysiphe cichoracearum on cucumber and tobacco mosaic 
*1058 RONCADOR' R. W.; HUSSEY, R. S. Interaction virus on tobacco were increased whereas 0. brass,cas on
 

of Glomus entunkcatus, x veslcular-arbnscular mycorrhlzal lettuce and tobacco was reduced on mycorrhizal (Glornis
 
fungus, and Iteloldogyne Incognita on cotton. [Abstract]. mos.eae) plants compared with non-mycorrhizal plants.
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Increased susceptibility of bean to U. appendiculatus was 
particularly evident in highly resistant vars. It was concluded 
that mycorrhiza generally reduce infection by root invading
fungi and increase that of aerial parts, caused by fungi or 
viruses. The principles responsible for increase in resistance 
appear to be localized in the mycorrhizal sites on the roots, 
whereas those responsible for the decrease are thought to be 
systemic and transmitted from roots to aerial parts. 

1064 SIKORA, R. A.; DEFINE, H.W. Changes Inplant
susceptibility to Ditylenchus dipsacl and Aphelencholdes
ritzemabosi induced by the cndotrophic mycorrhizal fungus
Glornus mosseae. In Abstracts of papcrs presented at the IX 
International Congress of Plant Protection, and the 71st 
Annual Mecting of the American PhytopathologicalSociety,
5-11 August, 1979, Washington, DC, USA. St.Paul, 
Minnesota, USA; American Phytopathological Society. (1979)
Abs.No.234 [En] Inst. fir Pflanzenkrankheiten, Nussallee 9, 
5300 Bonn, GFR. 

Bush beans (Phaseolus vulgaris) were inoculated 
simultaneously with Glomus mosseae and Ditylenchus
di saci. Nematode populations had increased by 43% 40 days 
ater inoculation and decreased by 32% 60 days after 

.inoculation on mycorrhizal plants compared to 
nonmycorrhizal controls. Total plant weight was reduced by
45%. 6-week-old mycorrhizal tobacco plants inoculated with 
Aphelenchoids ritzemabosi showed a decrease in nematode 
populations by 48% 30 days after inoculation when compared 
to nonmycorrhizal controls, 

1065 AGUILAR, C. AzcO,!-G. Dr: ]ARrA, J. M. 
Effects of Interactions betwecn different culture fractions of'phosphobacteria' and Rhizobium on mycorrhizal infection. 
gros th, and nodulation of Medicago satiia. Canadian Journal 
of Microbiology (1978) 24 (5) 520-524 [En, fr, 25 ref.]
Microbiology Department, Experimental Station of Zaidin. 
Granada, Spain. 

In a pot experiment in which uninoculated Medicap,,
sativa seedlings and seedlings inoculated with the 
supernatants, cells or entire cultures of Rhizobium melilot' 
and Pseudomonas sp. (a phosphate-solubilizing bacterium), 
were grown in a soil low in P wNith and without inoculation 
with a mycorrhiza-forming Endogone, satisfactory nodulation 
was very dependent on mycorrhiza formation. Rhizobim and 
Pseudomonas supernatants promoted plant growth, 
nodulation and mycorrhiza formation. The active principle in 
Pseudomonas cultures appeared to occur mainly in the. 
supernatant. Inoculation with Pseudomonas did not increase 
the pool of soluble 1Pin the soil. Simultaneous application of 
entire cultures of Rhizobiun, Pseudornonas and Endogone 
was the most effective treatment 

1066 AMES, R. N.; LINDERMAN, R. G. The growth of 
Easter Wy (Lillum longiflorum) as Influenced by vesicular, 
arbuscular mycorrhizal fungi, Fusarium oxysporum, and 
fertility level. Canadian Journal of Botany (1978) 56 (21)
2773-2780 [En, fr, 30 ref.] USDA, SEA/Agric. Res., Oregon
State Univ., Corvallis, 97330, USA (R.G.L.).

Easter lily bulba were inoculated in the greenhouse with 
pot-culture moculum containing a mixture of four 
mycorrhizal fungi as well as other fungi and bacteria, 
including pathogens. These organisms had multiplied in 
association with roots of lily, onion, and clover in pot
cultures inoculated with sievings from lily field soils. Growth, 
as measured by bulb weight gain, root volume and total leaf 
area, of inoculated plants was less than that of controls,
especially in plants given the high level of inoculum and the 
high rate of NK. The growth reduction apparently was due 
to greater incidence of Fusarium oxysporum root rot, damage 
to roots from fertilizer, and lower incidence of mycorrhizal
infections. More mycorrhizal infections occurred in the low-
fertilizer than in the high- or no-fertilizer treatments at both 
high and low inoculum levels, but more F. ozysporum root 
rot occurred in the high-in :ulum, high-fertilizer treatment. 
Lily seedlings that lacked balb nutrient reserves were grown 
at a low fertilizer level and inoculated with Acaulospora
rappeli without any pathogens. Mycorrhizal plants were 
significantly larger than nonmycorrhizal plants, and their 
tissues contained more N, P. K, Ca and Mg. 
1067 AZCON, R.; BAREA, J. M.; MONTOYA, E. 
[Biological fertilization with "VA" mycorrhiza and 
phosphobacteria I. Effect of the addition of phosphorus on 
the growth and nutrition of Larandula spies and 
establishment of "VA" symbiosis.] Fertilizaci6n biol6gica con 
micorrizas "VA" y fosfabacterim I. Efecto de Ia adtci6n de 

fosfato sobre el creciniidnio y nutrici6n de Lavandula spica L. 
y establecimicnto de la simbiosis "VA". Anales de Edafologia 
y Agrobiologa (1978) 37 (1/2) 91-98 [Es, en, It rcf.]
Estaci6n Experimental de Zaidin, Granada, Spain. From 
Horticultural Abstracts 50, 1336. 

Lavender plants were grown in pots filled with (a)
sterilizel or unsterilized soil, (b) soil + phosphobacteria or 
(c)soil + plants inoculated with Endogone. In all treatments
KHPO4 at 0.1-1.3 g/kg soil was added. The dry wt. was 
greatest in plants in sterilized soil receiving Ig KlizPOd/kg.
followed by plants in (c) receiving 0.5 g. 

1068 AZCON, R.; BAREA, J. M.; MONTOYA, B. 
[Biological fertilization with "VA" mycorrhizae and 
phosphobacteria. II. Effect of manuring and timing of 
phosphate applications on mycorrhlzal Infection of Larandula 
spfcaf L. In the seedbed.] Fertilizaci6n biol6gica con 
micorrizas "VA" y fosfobacterias. II. Influencia del 
estercolado y epoca der aplicaei6n de fosfato sobre la 
micorrizaci6n de Lavandula spica L. cn semillero. Anales de 
Fdafologla y Agrobiologfa (1978) 37 (1/2) 99-104 [Es, en, 6 
ref.] Dep. de Microbiol., Estaci6n Exp. del Zaidin, CSIC 
Granada, Spain.

Growth of lavender (Lavandula spica) in an unsterilized 
fertile soil was improved by phosphate application (0.1 g/kg
soil) three months after sowing. Inoculation with Endogone 
sp. or phosphobacteriv improved plant growth, except when P 
was applied at sowing. Addition of 2% farmyard manure to 
soils increased natural mycorrhizal infection and plant 
growth. In manured soils phosphobacteria and Endogone sp
increased dry weight of plants; P applications had no effect 
on uninoculated plants, and decreased growth of mycorrhizalon Greated plant d eight ws of wth 
plants. Greatest plant dry weight was obtained with 
mycorrhizal plants i manured soil without applied P. 
1069 AZCON-G. DE AGUILAR, C.; BAREA, J.H. 1978 
Effects of interactions between different culture 
fractions of 'phosphobacteria' and Rhizobi.un on
 
mycorrhizal infection, growth, and nodulation of
 
Aledcago sa.tiua. Can. J. Microbiol. 24:520-524.
 
Interactions between cell-free culture supernatants 

cells, and the whole cultures of Ritizobi.um and pho! 
phobacteria with endomycorrhizal fungi and their 
effects on growth and nutrition of Medicajo 6ativa 
grown in a low-phosphate soil were studied. A satis 
factory nodulation was greatly dependent on the 
mycorrhizal symbiosis. Cell-free supernatant,; of 
Rhi.zobium and phosphobacteria improved plant growth
nodulation, and mycorihiza formation. The activity
of phosphobacteria culture seemed to be due mainly 

to the supernatant and the possibility of plant
hormones contained in this culture fraction being 
linvolved in such interactions is discussed. An 
iincrease of the overall pool of soluble P in soil 
by the inocula'-ion phosphobacteria cells was not 
found in the conditions of this experiment. It was 
noteworthy that the best positive effect was a
chieved by the treatment which consisted of the 
whole cultures of Rlt.izobium, phosphobacteria, and 
the mycorrhizal fungi applied all together. 

1070 BAGYARA,, D. J.; MENGE, J. A. Interaction
 
between a VA mycorrhiza and Azotobacter and their effects
 
on rhizosphere mileroflora and plant growth. New Ph)yologist

(1978) 80 (3) 567-573 [En, 21 ref.] California University,
 
Riverside, California, USA.
 

Larger populations of bacteria and actinomycetes were
 
recovered from the rhizospheres of tomato plants inoculated
 
with the mycorrhizal fungus Glomus lasciculatus and/or
 
Azotobacter chroococcum tan from those of non-inoculated
 
plants. Plants inoculated with both G. fasciculatus and A.
 
chroococcum had greater numbers of bacteria and
 
actinomycetes in the rhizosphere than plants inoculated
 
with either alone. The fungal population of the rhizosphere

'was unaffected by inoculation with G. fasciculatus but
 
reduced by inoculation with A. chroococcum Inoculation of
 
tomato with G. fasciculatus increased the A. chroococcum
 
population in the rhizosphere (after A. chroococcum 
inoculation) and maintained it ,t a high level for a longer
time. Inoculation of tomato with A. chroococcum enhanced 
infection and spore production by G. fasciculatus. The dry
weights of tomato plants inoculated with both G. 
:fasciculatus and A. chroococum were 62% greater than 
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those of non-inoculated plants. The results suggest a 

synergistic or additive interaction between G. fsciculatus 

and A. chroococcum. 


1071 B]AILEY, J. E.; SAFIR, G.R. Effect of benomyl onsoybean endomycorrhizae. Phytopathology (1978) 68 (12)

1810-1812 [En, 21 ref.) Dep. of Bot. and Pl. Path., Michigan

State Univ., East Lansing, MI 48824, USA. 


In controlled-environment trials soil drenches of benomyl 

at 25, 25, 125 and 250 ,.g/g soil were added to pots sown 

with soyabean and containing 120 chlamydospores of Glomus 

fasciculaius/1OO g soil. Mycorrhizal infection (recorded as 

percentage of root colonized) was decreased from 70-80% to 

approx. 45% by 25 ILgbenomyl/g dry soil in one trial and by

2.5 . ,/g in another. Cone. as high as 250 psg did not increase 

infection further. Blenomyl prevented increased plant growth

due to the vesicular-arbuscular mycorrhizac even with fungal

colonization of the root system as high as 48%. 


*1072 BERTOLDI, M. DE; PtCCI, G.; GIOVANNET, M. 
[Toxic genetic effects, and alterations of the mycorrlszal
flora and rhizosphere flora by some agricultural fungicides.]

Effetti genotossici ed alterazioni della flora micorrhizica c 

rizosferica causati da alcuni fungicidi agricoli. Annai di 

• Micrnbiologiaed Enzirnologia (1978) 27, 131-142 [It, en, 33 

ref.] Istituto di Microbiologia Agraria dell'Universiti, Pisa, 

Italy. 


Depending on tnea 

benomyl was applied to the soil in a pot experiment, the 

benomyl either prevented the formation, or inhibited the 

development, of endomycorrhiza (attributed to Endogone) in 

Allium cepa. Captan had a less dramatic effect. The 

mycotlora of the rhizosphere was greatly inhibited by both 

fungicides.' 


1073 BOATMAN, N.; PAGET, D.; tlAYMAN, D. S.; MOSSE,
B. Effects of systemic fungicides on vesicular-arhuscular 
mycorrhizl Infection and plant phosphate uptake.(1978)
Transactions of the British Mycological Societv (1978) 70 (3)
441-450 [En, 25 ref.] Rothamsted Experimental Station,Ilarpeniden, lierts. AL5 2JQ, UK. 

Formatior of mycorrhiza in clover roots was prevented
ysorirenche of bmy l anby soil of benomyl a and the 

spread of established infections was halted. Immersion of 
fungal inoculun in suspension; of the fungicides reduced 
infectivity. HIowever clover plants grown in benomyl-treated 

drenches and thiophanatemeithylthophater wtos vnted 

soil did not retain enough fungicide to affect the amount of 
infection after transplanting into benomyl-free soil. flenomyl
aird thiophanatc-mthyl soil drenches reduced phosphate
uptake of inoculated onion and strawberry plants when grown
in irradiated soil, but not in unsterile soil. The short term 
uptake of radioactive 11P was reduced by benomyl but the
results were variable. 

1074 DAVIS, R. M.; MENGE, J. A.; ZENTMYER, G. A. 
Influence of vesicular-arbuscular mycorrhlzae on 
Phytophthora root rot of three crop plants. Phyropathology
(1978) 68 (11) 1614-1617 [En, 14 ref.] Departnint of Plant 
Pathology, University of California, Riverside CA 92521,
USA. 

Citrus sweet orange, avocado, and alfalfa seedlings, with 
or without endomycorrhizae formed by Glorrus fasciculatus, 
were inoculated with Phytophthoraparasitica, Phytophthora
cinnamomi, and Phytophthora megaspermt, respectively.
Little or no differences in response to t-e Phyophthora 
species were observed between mycorrhizal and 
nonmycorrhizal citrus or alfalfa seedlings but mycorrhizal
avocado seedlings were affected nJre severely by
P.cinnamomi than were nonmycorrhizal avocado seedlings. In 
the citrus and avocado experiments, ite growth stimulus 
caused by the myorrhizal fungus was eliminated when 
Phytophthora was present. Sporulation by G.fasciculatus on 
citrus was affected adversely by P.parasitica. Phosphorus
concentrations in leaves of citrus and avocado seedlings
infected with G.fasciculatus alone were significantly greater
than the concentrations in leaves of nonmycorrhizal seedlings.
Phosphorus concentrations in seedlings inoculated with bath 
G.fasciculatus and Phvtophthora, however, were similar to 
the concentrations in nonnmycorrhizal seedlings. 

1075 DEINE, H.-W.; SCItONIJECK, F. [Investigations 
on the Influence of endotrophic myeorrhlza on plant diseases 
3. ChIltiiase activity and ornithlne cycle.] Untcrsuchungen 
zum Einfluss der endotrophen Mykorrhiza auf 
Pflanzenkrankheiten 3. Chitinase-Aktivitit und 
Ornithinzyklus. Zeitschrill Fdr Pflanzenkrankheiten und 
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remained viable and infected Sudan grass. G. fsciculatus did 
not reproduce on the roots if inoculum was fumigated with 
12 000 /.l MBA air for 7, 12 and 15 h (CT = 84 000,
144 000 and 180 000, respectively) or 6000 )Alfor 24 h (CT 
= 144 000). Inoculum remained viable when fumigated at 
3000 pjl MBA air for 48 I (CT = 144 000). Dr) wt. of 
Sudan grass was significantly (P = 0.05) reduced when 
seedlings were inoculated with G. fasciculatus which hadben subjected to 12 000 jul MB/I air for 3 h or longer (CT 
= 36 000) as compared with nonfumigated inoculum. When 
chlamydospores of G. fascictilatus and G. constrictus were 
treated with 12 000 j.l MBA air for 6 h or more (CT = 72 
000) 90% failed to germinate. None germinated after 12 000 
jul for >8 h (CT = 96 000). G. fasciculatus and G. 
constrictus are both more sensitive to MB fumigation than 
most soilborne plant pathogens. Furthermore mycorrhial
fungi can readily be destroyed after fumigation in the top .45 
cm of soil by most commercial MB fumigations. 

*1080 O'BANNON, J. H.; NEMEC, S. Influence of soil 

pesticides on vesleular-arbuseular mycorrhizae In citrus soil.
Nematropica (1978) 8 (2) 56-61 [En, es, 13 rcf.] US 
Horticultural Research Laboratory, Orlando, FL 32803,USA. 

In a greenhouse experiment in which Citrus aurantium 
seedlings were grown in a fine sand subsoil steam sterilized 
and inoculated with soil containing Glomus mosseae or
Glomus fasciculatus, in a natural mycorrhizal soil, and in a 
natural non-mycorrhizal soil, fumigation with > 242 kg/ha
of methyl bromide or > 163 I/ha of chloropicrin prevented 

Pflanzenschutz (1978) 85 (11) 666-678 [Dc, cn, 33 ref., 7 fig.,

2 tab.] Inst. Pflanznkrankh. Pflanzenschutz, Tech. Univ.
 
Htannover, German Federal Republic.
 

The endotrophic, vesicular-arbuscular mvcorrhiza

(Glomus rnosseae) induced on inoculation a higher'chitinase
activity in roots of tomato, Phaseolus s'ulgaris, maize and 
tobacco. Arginine accumulation in mycorrhizal roots was 
mainly due to increased specific activities of some enzymes of 
the ornithine cycle and blockage of this cycle by arginase.
Stimulation of the ornithine cycle in mycorrhizal roots was
 
correlated with the arbuscle stage of the endophyte. Relations
 
between arginine accumulation, chitinase activation and
 
resistance of plants are discussed.
 

1076 IIAY I7 , D.S. 1dXcDAIf, 1.M. -lW)ll',
J.R. 'De effect of pesticides on VA mycorrlhizd.
Potharmsted Annu. Rep. for 1977. Rothurmsted Exp.
Sta., tL,ru.cl n, England, p. 238. 1978. 
1077 HUSSEY, R. S. and R. W. RONCADORI. (Dep.Plant Paihol. 
Plant GeaeL. Univ. Ga.. Athens, Ga. 30602. USA.) Interaction of Pratylench.ia 
brachyurus Ld Gllgspora margarita oncount. J NEMATOL 10(): 16-20. 
1978.-An endomycorthizAl fungus G. margarita was more etfective in 
stirulating the growth of cotton lGoasrpium hirauturm) 'Coker 201'at a low 
fertility tevel (1.77gm !D-10-10 N-P-K/pot) than doubling the fertility Tate 
for nonmycorihizat plants. G.margarita alonestimulated shoot growth (heiht. 
wt and flower production by 96, 553 and 760%,respcctivel)) androot growth (385%) over ,hat of nonmycorrhiral controls atlowfcriiity. Plantdevelopmentalso stimulated 1,y G. marganrta At the hith fertility level (3.54 gm
IO-lO-lO N-P-K/poi). but the magnitude of the incrseawasnot asgreatas 
that at the law fertility level. Although cotton was a suitable host for P. 
braah)'aus, plant development was not retarded by this nematodeat either 
knility levd. In concomitant culture. mycorthizal-induced plant growth and 
sporolation of the codomycorrhizal fungus werenot affectedbyP. brachyuru. 
Reproductiou of P. brachyurw was similar onmycorrhiral and nonmyofrrhirAl 
cotton. 
1078 MATARE, R.; I-ATrNGIt, M. J. Effect of 
mycorrblzal status of avocado seedlings on root rot caused by

49 (2) 433
435 ten, 8 ref.] Dep. of Plant Pathology, Univ . of 
435l[n , Btef]epoStellenboseh, Stellenboseh f Plant Path Univ.ao7600, South Africa.
 

Glomus fasciculatus slims lated 
 growth of avocado 
absence of Phytophthora ciotamoral. It had upon 
infection by P. cinnamomi or subsequent disease
 
infeconb.
 
development.

1079 MENGE, J. A.; MUNNECKE, D. E.; JOHtNSON, E. L.
 
V.; CARNES, D. W. Dosage response of the vesicular
arbt-cular mycorrhtzal fungi Glomus fAsclculatus and G.
 
constrctus to methyl bromide. Phytopathology (1978) 68 (9)

1368-1372 [En, 26 ref., I fig., 4 tab.] Univ. California,
 
Riverside, USA.
 

Propagules of G. fasciculatus were fumigated with 3000, 

seedlings in a sandy soil in the ,,ecnhouse, in theno presenceeffect or 

6000 and 12 000 /sl methyl bromide (MB)A air for 1.548 h.
Propagules fumigated at a cone. X time (CT) of <84 000 
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the production of vesicular-arbuscular mycorrhizae (VAM)
and decreased seedling growth. VAM was not eliminated and 
seedling growth was stimulated by 168 1/ha of 1,3-
dichloropropene or 141 and 235 I/ha of ethylene dibromide. 
1081 SCIENCK, N. C.; KELLAM, M. K. The Influence 
of vesicular arbuscular mycorrhizae on disease development. 
Technical Bulletin Agricultural Experiment Stations,

University of lorida (1978) No. 798, 16 pp. [En, 59 re., I 

tab.] Univ. Florida, Gainesville, USA. 

A review of the interactions of VA mycorrhizal fungi
with plant pathogens and plant parasitic nematodes. 

*1082 SCHONDECK, F. [Influence of the endotrophic
mycorrhiza on disease resistance of higher plants.] Einfluss 

der endotrophen Mykorrhiza auf die Krankheitsresistenz

hohcrer Pflanzen. Zcitschrli ur Pflanzenkrankheiten rd 

Pflanzenschutz (1978) 85 (3/4) 191-196 
 (De, en. 12 ref., 3
fig., I tab.] Inst. Pflanzenkrankh. Pflanzenschutz, Techn. 

Univ. Hannover, German Federal Republic. 


Following inoculation with tobacco mosaic virus more 

lesions occurred on the leaves of mycorrhizal than non-

mycorrhizal tobacco plants. Mycorrhizal plants were also 

more resistant to Thielaviopsis basicola on roots of tobacco 


-and cotton, and Fusarium oxysporum f. sp. lycopersici on .
 
tomato. These phenomena are discussed in the light of 

induced resistance. 


#1083 SIKORA, R. A. [Influence of the endotrophiemycorrhiza (Glomus mosseae) on the host-parasite

relationship of ?ileloidogyne incognita on tomato.] Einfluss 

der endotrophen Mycorrhiza (Glomus mosseae) auf des Wirt-

Parasit-Verhitnis von Meloidogyne incognita in Tomaten. 

Zeitschrit rur Pflanzenkrankheiten und l'flanzenschutz 

(1978) 85 (3/4) 197-202 [De, en, 10 ref.]Inst.rdr 

Pflanzenkrankheiten, Univ. Bonn, Niussallee 9, D-5300 Bonn, 

German Federal Republic. 


In sand culture in the greenhouse, there was a negative

relationship between the distribution of M.incognita galls and 


-infection by G.mosscae within the root system. Penetration by

the nematodes 72 hr after inoculation was also reduced by

the presence of G.mosseae; 64% fewer larvae penetrated

G.mosseae.inoculated plants compared to uninoculated plants.

Larvae were 63 and 27% smaller at 8 and 16 days after 

inoculation, respectively, in mycorrhizal compared to 

nonmycorrhizal plants. 


1084 SMITet, T. F. Some effects of crop protection

chemicals on the distribution and abundance of vesicular-

arbuscular endomycorrhizas. Journal of the Australian 

Institute of Agricultural Science (1978) 44 (2) 82-88 [En, 26 

ref., 2 tab.] Muresk Agric. Coll., Australia. 


Data presented in this review are. fragmentary and 

difficult to interpret but indicate the possibility that 

endomycorrhizal function may b, inhibited by the chemicals

while spore numbers and infectivity remain unchanged.

Further lines of investigation are suggested. 


1085 TIMMER, L. W.; LEYDEN, R. F. Relationship of 

seedbed fertilization and fumigation to Infection of 
sour 
orange seedlings by mycorrhizal fungi and Phytophthora
parasitica. Journal of the American Society for Horticultural 
Science (1978) 103 (4) 537-541 [En, 21 ref.] Texas A&M 
Univ. Citrus Center, Weslaco, 78596, USA. 

Preplant fumigation with methyl bromide or Vapam and 

heat treatment temporarily eliminated Phytophthora

parasitica from most seedbeds, prevented damping-off and 
reduced root rot on sour orange (Citrus aurantium) seedlings.
Stunting of seedlings due to elimination of mycorrhizal fungi
occurred frequently following these treatments. Seedlings in 
non-fumigated, captan-treated seedbeds were not affected by
damping-off or lack of mycorrhizae, but growth was reduced 
compared to that in fumigated beds because of severe root 
infection by P. parasitica.Application of 500 to 750 kg P/ha 
to fumigated seedbeds temporarily stimulated seedling
growth, and larger seedlings resulted when mycorrhizae
subsequently became reestablished in the beds. P at these 
rates did not overcome the stunting problem if mycorrhizae
failed to re-establish. Application of 1900 to 2000 kg P/ha
stimulated early growth of seedlings in fumigated seedbeds 
but inhibited mycorrhizal formation and induced P deficiency 
symptoms. Fumigation programs i hich are effective in 
eradicating P. parasitica also eliminate mycorrhizal fungi and
induce severe stunting which is partially reversible by
application of P, but completely reversible only by inoculation 
with mycorrhizal fungi. 
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*1086 BACKMAN, P. A.; CLARK, E. M. The effect of 
carbofuran and other pesticides on vesicular-arbusculnr 
mycorrhlzae In peanuts. Efecto del carbofuran otrosy
pesticidas sobre las micorrizas vesiculo arbusculares del mani. 
Nematropica (1977) 7 (i) 13-17 [En, es, 8 ref.] Department ofBotany and Microbiology, Agricultural Experiment Station,
Auburn University, Auburn, Alabama 36S30, USA. 

Of nine pesticides applied to a sandy loam before
planting, only sodium azide (a biocide) and carbofuran (an 
insecticide and nematicide) decreased the development of
VAM on groundnut. The effect of carbofuran was confirmed 
in the greenhouse. 

1087 BAILEY,J.E. ; SAFIR,G.R. Uptake and
effect of bencenyl in mycorrhizal soybean plant. 

Dept. of Botany and Plant Pathology, Ilichigan 
State iversity. L. Lansing, Mi. Pr. 
Amer. Phytopath. Soc. 4:93 1977. Abst.
 
Soil drenches of benomyl (methyl-l-(butylcarbamoyl).
2-benzimidazolecarbamate) at 2.5, 25, 125, and 250
 
ppn (benonyl:oven dry soil) were added to pots newly
 
planted to soybeans (Glycine man (L.)errill) and
containing 120 chlamydosporesTo0g soilof thevesicular-arbuscular (VA) mycorrhiza-forming fungus

Glomus fasiculatus. tycorrhizal infection, recorded
 
iTipercent of root length colonized, was decreased 30
 
to 451'by benomyl at 25 ppm in one experiment and
 
2.5 ppm inanother. Concentrations as high as 250
 
ppm did not reduce infection below 32% of the root
system. Benomyl at 125 ppm in the first and 2.5 ppm

iH the second experiment prevtnted increased growth

due to the VAmycorrhizae even with infection as 
high as 48%. Benomyl uptake was measured in a bio
assay using the benomyl-sensitive fungus Pennicillium
 
dtgitatum and extracts of plant parts. No consistant
 
uptake differences between mycorrhizal and non-mycor
rhizal plants was found. 
1088 BAILEY, J.E.; SAFIR, G.R. 1977. Effect of 
benozyl on nnybean endomycorrhizae and the uptake
of benomyl by oycorrhizal and non-mycorrhizal
plants. Abstr. Third North Amer. Conf. on Mycor
rhizae (Athens, Georgia, Aug. 23-25, 1977). Inst. 

of Mycorrhizai Res. Devel. U.S. Dept. Agric.-Foreo 
Serv. p.11.
 
1089 BERTOLDI, i. DE; GIOVANNETri, i.; GRISELLI, M.;
 
RAMBELLI, A. Effects on soil applications of benomyl and
 
captan on the growth of onions and the occurrence of
 
endophytlic mycorrhizas and rhizosphere microbes. Annals of
 
Applied Biology(1977) 86 (I) 111-115 [En, II ref.] Istituto di
 
Microbiologia agraria dell'Universit. di Pia, Ceutro di studio
 
per Iamicrobiologia del suolo, C.N.R., Plisa, Italy.


When grown for 6 months ;n the absence of pathogens,
repeated soil applications of benomyl or captan significantly
and similarly decreased diameter of onion seedlings by 22
25% and dry weight by 31-34%. The losses were associated 
with differing effects on soil microbes. Whereas captan had no effect on the occurrence of vesicular-arbuscular 
mycorrhizas it appreciably decreased populations of 
rhizosphere fungi. In contrast benomyl inhibited mycorrhiza
formation but had a relatively small effect on rhizosphere 
fungi. 

1090 DAvis, R. M.; MENGE, J. A. The Influence of 
endomycorrsldzae on Phytophthora root rot of three crop
plants. (Abstract]. Proceedings of the American 
Phytopathological Society (1977) 4, 146 [En] California 
University, Riverside, Caifornia, USA. 

Avocado and citrus seedlings with or without 
established Glomus fasciculatus were inoculated with 
Phytophthora cinnamomi (avocado) and P. parasitica
[nicotianac var. parasitical (citrus), or not inoculated, and 
growth differences were assessed after 3 months. With 
avocados, the average height increase of seedlings infected 
with mycorrhiza alone was 54.4 cm, compared with 40.1 cm 
for controls, 6.2 cm for those infected with P. cinnamomi 
alone, and 1.7 cm for those infected with both. Citrus 
seedlings infected with mycorrhiza alone were 7.5 times 
larger than non-mycorrhizal seedlings, but mycorrhizal
infection made little difference to the size of P. parasitica
infected plants. 

*1091 HUSSEY, R.S.; R01CADORI, R.W. Inter,
-action ofPratylenchues brachyurus and an endcay
corriiza., fungis on cot t:7iT.'TF. d North 



.Amner. Conf. on ycorrhiz,3e (Athens, Georgia, Aug. 
23-25, 1977) Inst. of ycotrhizal Research. , 
tJ.S. Dnt. Ag~ic. Fotrest Service p.?. 1977. 

*"1092 IQBAL, S. 11.; QURtsiti, K. S.; AIIMAD, J. S. 
Influence of vesicular arbuscular mycorrhiza on damping-off 
caused by Rhlzoctonia solani in Brassica napus. Biologia, 
Pakistan (1977) 23 (2) 197-208 [En, 16 ref., 2 pl. 4 tab.] 
Univ. Pu-ijab, New Campus, Lahore, Pakistan. 

Damping-off occurred in Brassica napos grown in pots 
infested with R. sohani and endogonaceous spores, but none 
occurred in B. carnipestris grown under similar conditions, 
Poor light and more frequent watering favoured damping-off 
in B. napus. Higher rates of infection resulted in poor plart 
growth. Mycorrhizal infectiots increased with plant age. 

1093 RlFI"LF,. J.W. Soil fumiga-
tion affects orvknnycorrthzniL developnent on 
brc, cllcaf seedlings in a nor'thern plains nursery 
Proceedings of the Amrican Fhytopatological 

'1:ciety. 1977.4:119-120. 

A test with three ftmigants (methyl bromide- HB 
98% at 46 and 64 kg/ha, and 67% at 146and 89' kg/ 

'ha Mylone, 50%, 3.5-dimthyltetra hydro-!,3,5, 
21-thiadiazine-2-thione at 28 and 37 kg/ha; 
Vorlex, 20% methyl isothiocyanate and 80%chlor~inated C3 hydrcxarbons at 38 and 61 lha) 

and one fungicide (Terrcclor, 75% pentachlororLi-
trmbenzene at 20 kg/ha) was conducted on tiandan 

silt loam to determine effects on development of 

endcnycorrhizae (Eil) on Lonicera tatarica_ 

Elaeagnus anpustifolia, Shjep ljTa arentea, 

ad-Trainu3s penns-Y anie scedlngs. 

Seedbeds were treated in August and
October' 1974. At the end of the seeded in
fix-st growing 

season, 1280 1-cm root segrrents from 160 seed-
lings of each species were evaluated for incid-
ence and density of Eli. All species from non-
fumigated soil had 98% occurrence and 91% 
densit. EDI compared to 88% occurrence artd 79% 
density ED- for species form fumigated soil. 
Seedlings from Terraclor plots had 87% density 
EIt. Seedlings in Mylone fumigated soil had 
greater stem heights, weights. and diameters 
than seedlings grown in MB frnigated soil. 

s t fran llone plotsomseedlingsRoot sennts for seeliorganic
had 96% occurrence and 88% density EDH; seed-
lings from MB 98% plots had 77% occurrence 

and 66% density EDt'. These data show that 
reduction of EDI by MB fumigation significantly 
effects growth of broadleaf seedlings during 
the first growing season. All of the above 

comparisons are statistically significant. 


1094 RONCADORI, R. W.; HUSSEY, R. S. Interaction 
of the endomycorrhizal fungus Gigasporamargaritaand root-
knot nematode on cotton. Phytopathology (1977) 67 (12) 
1507-1511 [En, 14 ref., 4 fig., I tab.] Univ. Georgia, Athens,
USA.Inoculation of cotton (Gossypiunm hirstum cvs McNair 

5nuandStonvi 2o3f ith aygossyporsunof G. Margra
511 arid Stoneville 213) with azygospores of G. margaritasignificantly increased vegetative growth and square
production (flower bud initials and flowers) over 
nonmycorrhizal plants in glasshouse studies. Growth 
stimulation and plant development were greater at a low 
fertility rate (250 ltg/g 10-10-10 NPK) than at 500 gcg/g. In 
joint inoculations with the endophyte and Mfeloidogyne 
incognita, development of endomycorrhizae nullified the 
stunting caused by the nematode. Azygospore production was 
greatest in joitt culture on McNair 511 at the high fertility 
rate and on Stoneville 213 at the low fertility level, 

1095 SCltONtECK, F.; DEIhNE, Hf. W. Damage to 
mycorrhizal and nonmycorrhizal cotton seedlings by 
Thiclaviopsis basicola. Plant Disease Reporter (1977) 61 (4) 
266-267 [En, 6 ref.] Inst. fdr Pflanzenkrankheiten und 
Pflanzenschutz, Tech. Univ. Hamnover, Herrenhiuser Str. 2, 
German Federal Republic. 

Cotton seedlings were grown in sandy soil uninoculated 
or inoculated with Glomus mosseac and/or Thiclaviopsis 
basicola. Black root rot occurred on mycorrhizal and 
nonmycorrhizal roots to the same extent, but the 

nonmycorrhizal plants Were more severely damaged than the 
mycorrhizal plants. 
1096 SlEWARI, E. L.: PFLEGcER, F. L. Influence of 

fungicides on extant Glomus species in nsecialioun with field
grown peas. Transactions of the British A.)cological Society 
(1977) 69 (2) 318-319 [En, 13 ref., I tab.] Univ. Minnesota, 
St. Paul, USA. 

Applications of banrot (1.8, 3.6 kg/ha a.i.) and 
pyroxychlor (1.1 kg/ha a.i.) both significantly reduced 
chlamydospore numbers of G. nomsseae but CuSO, treatments 
did not. Although fewer chlamydosporcs were present in 
methyl bromide treated plots, the differences were not 
significant. Fungicides did not significantly affect numbers of 
G. fasciculatus chlanydospores. 

1097 AZCON, R.; BAREA, J. M.; IHAYMAN, D. S. 
Utilization of rock phosphnte In alkaline soils by plants 
Inoculated with my'orrhlzal fungi and phosphate-solubilizng 
bacteria. Soil Biology and Biochemistry (1976) 8 (2) 135-138 
(En, 21 ref.] Zaidin Experimental Station, Granada, Spain.Lavender plants in soil inoculated with phosphate
solubilizing bacteria and mycorrhizas (Endogone) took up 
more P from rock phosphate than plants inoculated with 
bacteria or Endogone separately. Uninoculatcd plants dcri,'ed 
no benefit from rock phosphate. 

1098 EL-GIAIINII, A. A.; NICOLSON, T. 1.; DAFT, M. J. 
Effects of fungal toxicants on mycorrhizal maize. 

Transactionsof the British Afrcological Sowiety (1976) 67 (I) 
172-173 [En] Department of giological Sciences, University of 
Dundee, Dundee, DDI 411N, UK. 

The effects of four fumgal toxicants on the growth and 
percentage .mycorrhizal infection of maize previotjsly 
inoculated with Glomuns mosseae are tabulated. 

1099 IYER, J. G.; WoJnIN, K. E. Effect of thefumigant dazomet on the deveiopment of mycorrhlzae and 
growth of nursery stock. Plant and Soil (1976) 45 (1) 263-266 
[En] Department of Soil Science, University of Wisconsin, 
Madison, USA. 

The harmful effect of the fumigant Dazomet (DMTT, 
Mylone 50 D) on the development of mycorrhiza-forming 
fungi and accompanying growlh of nursery stock is usually 
due to an inadequate pre-seeding detoxification period and/or 
a prolonged occurrence during this period of temperatures 
below 10 'C. The eradication of the symbionts is occasiotally 
caused by the lateral movement of water causing local high 
concentrations of the toxic chemical. A low supply of soil 

matter greatly aggravates the vulnerability of themycorrhiza.formers to damages by the eradicant. During the 
past many years, a critical dem)corrhizatio of stock i, 
Wisconsin nurseries was obiervcd predominantly in soils ,ith 
organic matter content of less than 1.5% in the 15-cm surface 
layer. 

*1100 PFLDXLR, F.L.; SbIL14ART, E.L. The 
influence of fungicides on endemic population of 

Glorus species in association with field grown 
peas. Dept. Pl. Path., Univ. of In., St. Pau 1 , 
Pin. 55108 . Proc. Amer. Phytopathol. Soc. 3:274. 
1976. Abstr. 

Seeds of Green Giant commercial pea cultivar 539 (Pl
sum sativum) were treated with captan alone or wi'h
 

sotIoution containing 15 g of Cu50t.5112 0 Plus I g
 methocel in 100 mi water and air dried. Additional
 
fungicides applied as In-furrow sprays Included:
 
Pyroxychlor (t.t, 4.5, and 9.0 kg/ha a.l.), Banrot
 
40 WP(1.8, 3.6. and 6.8 kg/ha a.l.I, and CuS04.5120
 
at 29 kg/ha a.t.. Pyroxychlor was also applied In
 
an in-furrow granular form (It., 4.5, and 9.0 kg/ha

a.i.). Specified plots were fumigated with 0owfune
NC-2 (3140g methylbromide/9.32 cm) upder plastic
 
which was removed after 12 hr. Forty-two days after
 
planting, a cylindrical soil core 15 x 30 cm was
 
taken from all plots. Soil cores were divided Into
 
upper and tower 15 cm sections, stored at 5% and
 
mixed beforea500ml sample was sieved wet for spore
 
collection. Roots from each treatment were differ
entially stained using acid fuchsin lactophenol for
 
verification of endoycorrhizae. Populations of
 
Endogonaceae Incluod Glomus mossene and G. fascicu
latus.Chlamydospores--o G. o;sseaewere signi--k-
cantly more numerous In the upper than in the lower15 mmsoilcore, whereas vertical distribution of G. 
fasciculatus chla'nydospores did not differ signifi
cantly. Fungicides which significantly reduced ch
lamydospore nunbersof G. messeae were flanrot 4,0WP
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0.8, 3.6 kg/ha a.l.), and Pyroxychlo, applied as an 

in-furrow granular for. and spray (1.1 ig/ha a.i.) 


Fungicides had no significant effect on numbers of
 
chlamydosrores of G. fasciculatus. 


*1101 RONCADORI, R.W.; HUSSEY, R.S. Inter 
action of a vesicular-arbuscular mycorrhizal

fungus and root knot newatode on cotton. Proc. 

A' :. Phytopath. Soc. 3:245. 1976. Abst. 

Ro&,.knot nematode susceptible (Stoneville 213) and 

resistant (Hctair 511) cotton tcossyvt hirsutm,)
 
grown at recommended and 50% recomr.ended 
fertility 

rates in the greenhouse were inoculated singly or 

jointly with Gigaspor calnanora and Helotdogyne 

tnrp.-iit. Twelve weeks after inoculation, shoot 

weights of mycorrhioal plants were 25 to 407. greater 

than the controlb; houever, root growth v'asnot
 
increased by the treatment regardless of cultivar or 

fertility level. It. incognita reduced shoot weight 

of both cultivars at the low fertility rate and
 
sppressed root growth of S neville 213 at both 

fert Iity levels., but did nut affect HcN ar 511. 

ith jointinoculations C. calospora offset the 

reduced shoot growth Caused by _i.incognita. 

Generaily, H. tncognit did not inhibit fungal spore 

'production; however. mycorrhizil synthesis intcNair 

511 enabled i. incognita to reproduce significantlyly 

better then on the nonrycorrhital plants at low 

fertility. Ilistological studies of the roots 

indicated that C. calospora was not associated with 

galled tissue 12 weeks after inoculation. 


1102 BALTRUSCIIAT, H.; SCttONIECK, F. [Studies on 

the influence of endotrophlc mycorrhlza on the infection of 

tobacco by Thlelaoiopsis basicola,] Phytopathologische 

Zeitschri? (1975) 84 (2) 172-188 [De, en] 


Reductions in dry weight due to T. basicola infection 

were less in mycorrhizal than in non-mycorrhizal tobacco 

plants. The production of T.basicola chlamydospores was 

strongly inhibited in mycorrhizal roots. Leaves of mycorrhizal 

plants contained increased levels of glycine, ornithine and 

phenylalanine and a reduced level of proline; ihe I1a free 

amino acid content was unaffected. Roots of mycorrhizal

plants containedgratsticrassheterogama,more amino with
50% free acids, the 

greatest citrulline. Fungitoxicity of
increases in arginine and 

mycorrhizal roots was due to arginine. Some other crops also 

showed increased !evels
of arginine inmycorrhizal roots. 

1103 - IIAREA, J.M.; AZCON, R.; IIAYMAN, D. S. 

P'ossible synergistic Interactions between Endogone and 

ptinsphate-soluhilizing bacteria in low-phosphate soils. 409-

417 [En, 12 ref.] Estaci6n Experimental del Zaiden, Granada, 

Spain. 

In: Sanders, F.E.; Mosse, Il.;Tinker, P.1.(Eds.) Endomycorlizas. 

Proceedings of a symposium held at the University of Leeds, 22-25 

July 1974. London, Academic Press. pp. 

Maize plants were inoculated with Endogone sp., a 

suspension of phosphate-solubilizing bacteria (Pscudomonas 

sp. and Agrobacterium sp.) or both. Control plants were 

inoculated with autoclaved bacteria. Inoculation with 

Endogone favoured the maintenance of higher populations of 

phosphate-solubiliuing bacteria in the rhizosphere. The 

bactea did not affect dhedevelopment of VA mycorrhiza.

Plants with either mycorrhiza or bacteria took up more P 

and grtwibettertian the control plants. Plants inoculated 

with bot;i took up most P arid grew best in 3 out of 4 cases. 

The possible parts played by root exudates, increased P 

supply, growth substances and pH in bringing about the 

synergistic effect are discussed, 


1104 DEIINE, 1i. W.; SCitONnECK, F. (Investigations 

on the influence of esilotrophie mycorrhlzaon Fusarium Frilt of 

tomti. UntersuchungenOber den Einfluss der endotrophe 

Mykorrhiza auf die Fusarium.Welke der Tomate. Zeitschrif?

LiirPflanzenkrankheiten und Pflanzenschntz (1975) 82 (10) 


630-632 [De, en, 7 ref.] Rheinishen Friedrich-Wilelms6.1 

Universitat, Bonn, German Federal Republic. 

Tomato plants infected with Fusarium ov.ysporum f.sp. 

lyccpersici willed less if they had previously been inoculated 

with the endotrophic mycorrhizal fungus, Gloinus mossaea, 

than plants which had not been previously inoculated. The 

mycorrhiza-trealr-d plants had fewer yellowed leaves, with a 

higher chlorophyll content, and a lower ion-rlfux from the
 
stem than plants which had no endotrophic mycorrhiza. 


1105 DI]NE, IH.W; SC1tI0BECK, F. Untersuchun-

gen uber den EinfluB dcc' endotrophen hykor'rhiza 

auf die Fusarium-Welke der Tcrate. The influence 
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of the endotrophic "aiUcos'riza on the fusarial 
wilt of tomato. PflanzenKrakheiten 10:632-640.
 

1975.
 
A significant decrease in the degree of wilting

caused by Fusariis o SD_ f. sp. lycopersici
 
was detected in nycorrhial truto plants previ
ously inoculated with Glcmus mosseae. ycorrhizal 
plants infested with Fusiurn showed a lower per
centage of yellowed leaves and a lower ion-efflux 

r'at of stem and leaf tissue when canpared to non
mycosrizal plants. In addition, the chlorophyll
 
content was higher in leaves of mycorrhizal

plants. The results indicate that endotrophic
mycor'itiza decrease the amount of damage caused 

by Fusariun oxysrporun f. sp. lycopersici on to
mato. 

1106' JALALI, B. L.; DoMsciu, K. 11. Effect of 
systemic fungttoxicants on the development of endotrophlc 
mycorrhlza. 619-626 [En, Institut10 rcf.] fir Bodenbiologie, 
Forschungsanstalt fdrLandwirtschafl, Eraurnschweig, German
 
Federal Republic.
 
In:Sanders, F.l..; Induiiycorri0as.Mosse, It.;rTinker, P.I3tlds.) 

of -25 
Proceedings a atthe University
sympoium field of Leeds,22
 
July 1974. London. Academic Press. pp. 619-626. 1975.
 

Tri-etment of wheat seed with bcnomyl, thiabendazole or
 
ethirimol had an adverse effect on formation of mycorrhiza
 
on the roots by Endogone sp.
 
1107 SCIIENCK, N. C.; KINLOCHI, R. A.; DICKSON, D. 
W. Interaction of endomycorrhizal fungi and root-knot 
nematode on soybean. 607-617 [En, 8 ref.] Dep. of Pl. Path.,
 
Florida Univ., Gainesville, FL 32601, USA.
 
In: Sanders, F.E.; Mosse, t.;Tinker, P.B. (lds.) Endomycorrhzas.
 
Proceedings of a symposium heldat theUniversity of Leeds, 22-25
 
July 1974. London, Academic Press.
pp.607- 617. 1975. 

Soyabean cv. (a) Ransom and (b) Pickett (both
susceptible to Meloidogyne incognita and (c) Forrest 
(resistant)were grown insoilinoculated with Endogone

(rit E calosporasoil E. oculte ndorand/siror w 
Meloidogyne incognita. Generally M. incognita reduced 
soyabean seed yields 

E. gro in macrcarpa 

aid Endogone spp. increased them. Sred 
yields of (a) and (b) were increased most by E. nacrocar'a 
and those of (c) by E. heterogarna. Absence of nematodes had 
least effect on (c). Yield and root wt. were lowest with high 
nematode inoculum levels and no rnycorrhi7n. The Enhigone 
spp. differed in their interactions with M. incognita. 
1108 WEAVER, D. I.; WEIIUNT, E. J. Effeci of soil pll 
on susceptibility of peach to Pseadomonas syringa. 
Phylopathology (1975) 65 (9) 984-989 [En, 30 ref.] 
Southeastern Fruit and Tree Nut Research Station, Byron, 
Georgia 31008, USA. 

Peach seedlings, cv. Elberta, were grown in pots of soil, 
adjusted to various pH levels, from a peach orchard where 
bacterial canker had occurred, and were artificially inoculated 
with Pseudomonas syringae after they had become dormant. 
Seven weeks later, 3 of 5 of the inoculated trees in unadjusted 
soil (pH 5.6) had died. Two of 5 plants in soil adjusted to phl 
6.1with MgCO3 also died, but no plants died in soil adjusted 
to pH 6.4, 6.6, 6.9 or 7.2 with CaCO, or MgCO. No 
differences in stem length, fresh weight of roots or 
discoloration of feeder roots were observed among the 
treatments. However, percentage of dry matter in roots was 
greater for plants grown at pH 6.4-6.9 than at5.6, 6.1 or 7.2. 
Vesicular-arbuscular mycorrhizas were present in 77 to 94% 
of the feeder roots, with fewest roots infected at pH 6.6 
where MgCO was used. Pythium spp. propagules in the soil 
and from roots were positively correlated with soil p1. In 

dutdaoep een
December,getri opopulations of Criconrmoides. u ifrnexenoplax were 
but differences were no 

longer significant in March and April.

1109 BIRD, G. WV.:RiclC, J. R.; GLOVER, S. U.
 
Increased endomycorrhizae of cotton roots In soil treated 
with nematicides. )'h.topath,,ogy (1974) 64 (I) 48-51 [En]
Department of plant Pathology and Plant Genetics. Georgia 
University, Athens 30602, USA. 

Field fumigation with dibromochloropropane or 
dichloropropene increased the endomycorrhizal infection of 
cotton roots. In highly productive soils, DBCP increased 
arbuscule, vesicle and spore production by mycorrhizal fungi; 
in unproductive soils there was no increase in arbuscule 



formation but vesicle production was greater than in the 

productive soils. No endomycorrhizae were observed in roots 

grown in soils treated with methyl bromide. 

1110 CHOU, L.G.; SCIIMITTIHENNER, A.F. Effect of 
Rihzobiurn japonit.cum and Etndogone mo66Ae, on soy-

!--in rn-t rot caused by Pgtlfuum utiimum ane Phy-

tophtho.na mega~pfMna vat. .6ojae. Plant Disease 
Reporter (1974) 58(3):221-225. 

Soybean (tlarosoy-63) roots were exposed to all 

possible combinations of R. japonicum, E. moh4eae,
 
Phtthophthous megazpP~krm var. Aojae races 1 and 3, 
and Pythi uttinum. P. utinum + race 3 killed

ni mnre plants than the latter alone. Soybeans in-

fected with race 3 alone or untt&
with P. ut had 

significantly low-r mean plants height and lower 

shoot dry wts. than those infected by P. tt.tm 
and/or racd 1. Race 3 infected soybeans had lower 
dry wts. in soil without R. and E. than with them. 
Fewer plants were killed by race 3 in soil with E. 
than ', :hout E. 

*.1111 MILNE, D. L. Citrus seedbeds: methyl bromide & 
mycorrhizae. Citrus and Sub-Tropical Fruit Journal (1974)
No.488. 9-11 [En. af, 10 ref., 3 pl.) Citrus and Subtropical
Fruit Research Institute. Nelspruit, South Africa. 

A review. Details are given of the method of applying 

methyl bromide and its growth retarding effects on seedlings 

are discussed in relation to nutrient uptake and the presence 

or absence of endomycorrhizas in the soil. 

1112 lIEC, S. Population of Endogone in 

strawberry fields in relation to root rot Infection. 
Transactions of the Britis Itycological Society 
(1971) 62 (1)45-49. Southern Illinois Univ.1 
Carbondale. 
Generally, higher nwnbers of E. spores were found 
fron Aug. to July in the rhizosphere of roots 
in a plot without root rot than in the rhizosphere 
of roots with root rot or in fallow soil. A large
incredse in spores occurred from May to July in 
the rhizosphere of the plot without root rot, 
with a lesser increase in that of the plot with 
root rot. The data indicate that early E. activity 
inyoung roots isnot a direct or indirect cause 
cr root rot symptos, and that as the root becomes 
dgod or diseased from other cause fl. reacts by 

producing numerous spores in the rhirzosphcre. 


1113 SCHUICK, N.C.; ItflO-, R.A. Patho-

genie fungi, parasitic nematodes and endamycor-

"rhizalfungi associated with soybean roots in 

Florida. Plant Disease Reporter (1974) 58(2) 

169-173. 

In a 1971-72 survey of soybean roots and whizos. 

phere soil from 40 N. Fla. sites, Fusarium spp. 

were the coummonest pathogenic fungi recovered 

followed by Rhizoctonia spp., Pythiun spp.

and Macrophain.a phaseolina. Spores of endomy-

corrhizal fungi occurred in every sample and 

Endoone calospora was the most prevalent. 

Incidence of R. spp. was increased by the soy
bean cyst nematode. Incidence of P.spp. 

was increased and endonycorrhizal fungi de-

creased by root-knot nematodes. 

1114 BALCUSCHIAT, H.; SIKORA, R. A.; SCIIONECK, F. 

Effect of VA-mycorrhlza (Endogone mossese) on the
 
establishment of Thielavlopsis basicola and Meloldogynr 

Incognita on tobacco. In International Congress of Plant 

Pathology (2nd), Minneapolis, Afinnesota, September 542,

1973. Abstracts of papers. St. Paul, Minnesota, USA; 

American Phytopathologcal Society Inc. (1973) Abstract No.
 
661 [En] Inst. fir Pflanzenkrankheiten, Univ. of Bonn,

Nussallec 9, Bonn, GFR. 


A negative correlation was established between the 

number of chlamydospores forned on tobacco roots by

Thiclaviopsis basicola and the degree of infestation by 

Endogone mosscae. In glasshouse studies 75% fewer larvae of
 
Meloidogyne incognita became adults in plants infested with-
E. mosseac than in non-mycorrhizal plants. 
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*1115 BAREA; J.t..;. BRO?', M.E -HOSSE, B. As
sociation between V'-mycorrhiza and Azotobacte,.
 
In: Rothamsted Exp. Stn. Report 1972:81-82. 1973. 

1116 CHOU, L.C.; SCIUIITTIIENNLR, A.F. Effect of 
RhI.zob.f.Um japoticuM and Endogone wozeo.e on viru
lence of Pytltiwn utinfu and PtttopItthouLa megaz
peAma v'ar. o5ojae soybeans. (Abstract). Secondon 
Internat. Congr. P1. Path., Univ. Minnesota, Min
neapolis. 0662. 1973.
 

1117 DART, .J.; OKUSANYA. B. 0. Effect 
of Endogone mycorrhiza on plant growth. V. Influence of 
Infection on the multiplication of viruses In tomato, petuniaand strawberry. New Phytologist (1973) 72 (5) 975-983 [Ent
University of Dundee, UK. 

Mycorrhizal infectior. increased the rate of multiplication 
of tomato ancuba mosaic virus, and the rate of mycorrhizal 
development affected the production of potato virus X. 
Mycorrhizal petunia and strawberry plants contained more 
extractable arabis mosaic virus than did non-mycorrhizal
plants. These results are attributed to enhanced P uptake by
mycorrhizal plants, as the production of virus was stimulated 
in non-mycorrhizal 9,ai:s supplied with increasing levels.of 
soluble P. 

*1118 DAVEY, C.B. Nonpathogenic organisms as
sociated with mycorrhizae. . In:Hacskaylo, 
E., ed. 1971. ycorrhizae. Proceedings of the 
First North Am-rican Conference on Mycorrhizae
held at University of Illinois, April 1969. Misc. 
Publ. USDA Forest Serv. 1189 (114-121).A review with 41 references discussing the effects ofvarious bacteria, fungi, algae, a mycophagous nematode and 
certain small mites: 

-1119 RIFFLE, J.W. Effect of nematodes on root
inhabiting fungi. In: Hacskaylo, E., Ed. Mycor
rhizae. USDA, For. Serv., Misc. Publ. 1189:97
113. 1971.
 

*1120 BALTRUSCHAT, tI.; SCIIONBECK, F. [Studies on 
the effect of endotrophic mycorrhiza on chlamydos
pore production o, ;'thieaviopap6 ba4ico*a in tobacco 
roots.) Unteruuchungen uber den Einfluss der endo
trophen Hycorrhiza auf die Chlamydosporenbildung
 
von TIZe.Aviopsi bcuLcola in Tabakwurzeln. Phyto
pathologische ZLitschrift, 1972, 74(4):358-361.
 
T. bazicofa produced fewer chamydospores on tobacco 
roots infested by Endogone mostaae than on non
mycorrhizal ones. Production was negatively cor
related with the amount of mycorrhizal fungus pres
ent. The addition of mycorrhizal root extracts to 
malt agar medium on which T. baoicota was grown 
inhibited chlamydospore production by 80-100%. 
1121 FOX, J.A.; SPASOFF, L Interaction it 
Heterodere solanacearnm and Endogone gigantea
on tobacco. Journa'of Nenatology (1972T744) 
224-225. 
In galsshouse experiments H. solanacearmn and 
E. g sutually supp~sseip~ ion
 
of one another.
 

*1122 MARX, D.H. Biological control of root
 
diseases inforest tree nurseries with emphasis
 
on the role of mycorrhizae. lIt:Biological
 
Control of Forest Diseases. XV IUFRO Congress.
 Subj. roup 2, Ottawa, Canada Forestry Service, 

1971:55-65. 1972. 
.1123 MOSSE, BROWN, Interaction be-B.; H.E. 
tween VA mycorrhiza and nitrogen fixation by

rhizosphere microorganisms. Rothamted Exp. Sta. 

Report 1971:94. 1972. 
*1124 RIDGE, E.H.; THEODOROU, C. Effect of soil
 

fumigation on microbial recolonization and mycor
rhizal infection. Soil Biol. & Biochem., 4:295
305. 1972.
 

1125 ROSS, J.P. Influence of Endogone 
tycorrhiza on Phytuphthora rot of soybean. 

http:levels.of
http:RhI.zob.f.Um
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Mlytopatholopy (1972) 62(8):896-897. 
When susceptible soybean plants were grown in 
soil infested with P. megasperam var. sojac and 
a f1ccimrydospric sp. -- cone,8%-of-the 
plants developed internal stem discoloration and 
33% died. In plots infested with P. alone 17% 
developed discoloration but none died. E. had no 
effect on rot symptcins in a more tolerant c. 
'1126 SCHNBECK, F! SCHI'ZER, URSULA. 
1972. Untersuchungen tiber den einfluss der 
endotrophen mycorrhiza au[ die ThV-Lasionen
bildung in nicotiana tabacum L. var. Xanthi-nc 
[Investigations on the effect of endotrophic 
mycorrhiza on fonsstion of Tobacco mosaic 
virus lesions in Tobacco var. Xanthi- n-c.] 
Phytopath. Z. 73(1): 78-80
 
After virus inoculation, moe local lesions 
developed in the nrycorrhazal (Endogone mossae) 
than non-mycorrhizal plants. 
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SPORE GERMINATION, PRODUCTION, INOCULUM. PURE CULTURE 
1127 DANIELS, a. A.; McCOOL, P. M.; MENGE, J. A. 
Comparative inuoculun of sixpotential of spores vesicular-
arbuscular mycorrhizal fungi. New Phytologist (1981) 89 (3)385-391 [En, 10 ref., 2 fig., 2 tab.] Dep. Pl. Path., Univ. 
California, Riverside, USA. 

Glornus mosseae exhibited the highest inoculum potential
s,tle G. constrictus and 2 isolates of G. fasciculatus were c.
1/5, 1/6 and 1/12 as effective. G. fasciculatus isolate 185 andG. cpigaeus were c. 1/50 as effective. The differences were 

not correlated with differences in spore viability or

germinability since c. 75% germination occurred in all spp.

after 3 wk. While G. moescac had the largest spores and

highest inoculun potential, no further correlation between the

2 parameters was observed. The rate of increase of infection
by the 6 fungi differed more when equal spore numbers were
used as inoculum titan when equalized inoculum potentials
were used. The percentage root infection, subjected to the
multiple infection correction, was regressed against log of 
inoculum density and yielded dopes of 0.63 and 0.7 for allthe fungi tested. The inoculum density-infection relationships
of mycorrhizal fungi are discussed sith respect to Baker's 
epidemiological models [RPP 51, 2215]. 

1128 DANIELS, B. A.; MENGE, J. A. Evaluation of 
the commerclai potential of the veslcular.arbuscularmycorrhizal fungus, Glomus epigaeus, New l'hytologist
(1981) 87 (2) 345-354 [En, 14 ref.] Department of PlantPathology, University of California, Riverside, California, 
2521, USA. 

The potential of Glomus epigaeos for commercial use 
was evaluated with respect to epigeous spore production, host 
growth stimulation and methods of spore storage.
Significantly more sporocarps were produced on sudan grass
watered manually than on tomato, soybean or asparagus
plants which were watered manually, misted or enclosed in

plastic to increase surface humidity. Sporocarps produced on

sudan grass varied in size front 3 to 7 mm to 8 to 12 mm in

diameter, depending en age, and easch contained
approximately .1 X 10 to 7.5 a 10espores. An average od4.5 sporocarps were produced per pot monthly. Significantgrowthaverageof4.5growth averagesporocarpsof 4.5 sporocarpswere producedwere perproducedpot per potmontVesicular-arbuscular 
monthly. Significant growth responses occurred in tomato,
soybean, citrus, maize, sudan, asparagus and cotton but not
in olive. Growth responses to G. mosscae occurred in tomato,
citrus and cotton to G. fasciculatus in cittus only, to G.
epigaeus in tomato, citrus, maize, sudan grass and asparagus,
and to G. constnetus in maize only. Germinability of 
nondisinfested and surface disinfested (10% chlorox or
chloramine T-strcptomycin) G. epigaeus spores was tested
following storage for 3 months using 13 methods. No surfaqe
disinfested spores germinated except those stored in wet 
loamy sand. I, 33, 80, 37, 13 and 83% respectively ofnondisinfested spores stored in moist loamy sand, dry loamy
sand, sterilized bentonite, sterilized 1713O,streptomycin

gentamycin solution and as whole sporocarps germinated.

The spore producing capacity, efficiency on a wide range of
host plants and ease of storage make G. epigaeus a vesicular-

arbuscular mycorrhizal fiTngus with considerable commercial 

potential. 

1129 DANIELS, B.A.; cCOOL, P.t. Inoculum po-
tential of spores of si::vesicular-arbuscular my-
corrhizal fungi. Phytopathology 71(2):212. 1981. 
Spores were extracted from pot cultures of the 
vesicular-arbuscular mycorrhizal species Gtoun 
0ascicutatu. (isolates 0-1, 92, and 185), G. 
coit5taLic.ta6, G. epigacu and G. moa6seae. Four three-
fold dilutions were made from the standard inoculum 

density of 2000 spores/20 g sandy loam. Ten repli-

cations of tle five dilutions per species were uti-

lized. Each vial was seeded with 5 seeds of sudan-

grass and grown in a growth chamber for 6 weeks. 
Based on number of replicates at each dilution 
level which were scored as infected, G. moaeae 

has the highest inoculum potential. G. Ja6ec4ira.tu6 
isolate 92 and G. ConstM.C.tU6 were only 50% as
effective as G. mom.e.ae while G. 6acicua.,tuh (0-1),
G. ep.&Jaew5, and G. 6a.act&eW.tu4 (185) were only
10.7, 7.2, and 4.1% as effective, respectively, as 
G. mo6eae according to probable number table. Dif-

ferences in spore size did not appear to be related 
to inoculum potential. 

*1130 FERGUSON4,J. J.; MENGE, J.A. 
Inoculation production and field application of
endornycorrhizal fungi. Dept. of Plant Pathology,
Univerity of California, Riverside, CA 92521. 

Phytopathology 71(8): 873. 1981. Abstract. 
Endornycorrhizal spo'e production was influenced 
by photoperiod and light intensity. When mycor
rhizal sudan grass, inoculated with Glomus fasci
culatus, was exposed to extended photo-1 "s
under uniform high intensity mercury vapor and
metal halide lamps, significant levels of spore
production (60sporos/g soil) occurred earlier
than in plants grown under normal daylength _
conditions. Decreasing light intensities reduced 

infection and sporulation in mycor'rhizal sudan 
g ass grvwr, under low soil phosphorus conditions. 
-echanized field inoculation of direct seeded and 

transplanted citrus seedlings can be carried out,utilizing both tractor-mounted fertilizer banding
equifment and tractor-drawn seeding machines.After soil inoculation soil inoculn remained 

consistently infective fr up to 0 weeks in
 
fumigated field soil and for up to 7 weeks in
 
greenhouse citrus pot cultures. Under field
 
conditions inoculum densities as low as 
2.700
 
spores/m2 stimulated citrus root infection and
 
groyth.
 

*1131 GIOVANNETTI, M.; BAGNOLI, G.; LLI-twlNI, C. 
[Sporocarp production In Glomus mosseac in the presence of 
increasing concentrations of nitrogen.] La produzione di
sporocarpi in Glomus ano.seae in presenza di concentrazionicrscenti di azoto. Micologia Italians (1981)
en, 10 (3) 25-28 [It,15 ref., I tab.] Cent. Soil Microbiol., CNR, Pisa, Italy.

mycorrhizal infectionaddition sorghum(asplants on sterile sand was inhibited by on of N 
pl atn strle sand w as ebadtn of N hanhb 
NaNj) at 114 mg/I. Mycelial development outside the
matrix and sporocarp formation were totally inhibited. 
Mycorrhizal development and production of sporocarps andmycelium were max. at 23 mg/i of N. The results are

discussed in relation to the importance of maintaining and
 
increasing soil fertility in marginal soils.

1132 GOULD, A. B.; LIBERTA, A. E. Effects of topsoil

storage during surface mining on the viability of vesicular.

arbuscular mycorrhliza. Mycologia (1981) 73 (5,1914-922 [En,

13 ref., 2 tab.] Illinois State Univ., Normal, USA.


The populations of viable VA mycorrhizal inocula

decreased after topsoil storage for 4 yr compared with storage


,for 3 yr.
 

1133 HIRREL, .C. The effect of sodium and

clloride salts on the germination of Giasra
 
margarita, Ilycologia 37(01): 610-617.--r"1
 
At various Na+ and Cl- concentrations, gersination rates of azygospores of Gigaspora margarita

were reduced more in the presence of Cl- than T-4
 
Viable spores, which had not germinated after 12
 
da in either 1.71xl0-i nolar. Na+ or Cl-, were
 
transferred to 0.01% glucose for 17 more da. The
 
recovery of germinability by these spores was 
-
more rapid if the spores were previously exposed 
to Na+ rather than exposed to Cl-. Because of
 
possible interactions between'ion species in the
 
different salt solutions used in this study, a
 
specific ion effect can not be conclusively

demostrated. 
1134 KosKE, R. E. Glgaspora gigantea: observations on 
spore germination of a VA-mycorrhlzal fungus. Mycologia
(1981) 73 (2) 288-300 [En, 33 ref., 2 fig., 2 tab.] Univ. Rhode 
Island, Kingston, USA. 

Spore germination of a vesicular-arbuscular mycorrhizal
fungus in the absence of a host plant was investigated. Spores
of G. gigantea were tested for germination under lab. 
conditions like those in the field. No differences were noted 
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between germination of surface sterilized or nonsurfacc 

sterilized spores, collected throughout the year, and in:ubated 

at several temps. on 2% agar and sterile or nonsterile dune 

sand. Geruhination was unaffected by P cones, of up to 500 

p.p.m. Spores extracted from the dune sand without winshing 
or sieving gcrt:iinated as well as those recovered by
conventional methods. Germination rates were not improved
b'y cold storage. Water potentials of -10 bars or glucose in 

the medium slowed the germination late and the growth of 

germ tubes. The implications of these results are discussed. 

1135 Kos<E, R. E. Multiple germination by spores
of G(gaspora gigantca. Transactions of the British 

Mycological Society (198!) 76 (2) 328-330 [En, 10 ref.] Dep.

oifBot., Univ. of Rhode Island, Kingston, Rhode Island 

02881, USA. 


Spores of the VA mycorrhiztal fungus Gigasporagigantea 

wece able to germinate up to 10 times over a 53 day period
when germ tubes were severed as they were produced. Nearly
half 	tile spores germinated 4 times, the average number of 
germinations per spore being 3.8. Spores whose germ tubes 
were not severed produced up to 9 germ tubesweeks.111 	 over several 

S1136 REINES, .13. ; SCI'IIDT, S.; SAI3ALNI,J. 

SCIU/AD, S.; RLDENTEE.F.Changes of itycorrhizal 

inocuhn potential in stockpiled topsoil. Annual 

Neting og the Pacific Division
Metnopath 	 of the A n Fegiaciety, Juvisin 198.22-2 Achlamydospores
PhytopaThological Society, June 22-25 1981.PhytoNthology: 71(9):1006. 1981. Abstract, 
Dften topsoil is stockpiled for long periods
prior to its use in the reclamation of distnubed 
habitats. The mycorrhizal inoculum potential
(MnIP) in a topsoil storage pile established 
in 1978 in the Piceance Basin of western Colo-
rado was measured with a 21 d corn biossay,
Soil samples (Ban diam cores) of this pile were 
taken to a depth of 150 en in 1978, 1979, and 
1980. The MIP (of vesicular-arbuscular mycor-
rhizal fungi) decreased significantly after 27 
mo 	 storage. The rate of decrease in MIP was 
greater in the upper 60 cm of the pile. These 
data suggest that the quality of stored topsoil 
as a growth medium for plants riquiring VA mycor,-
rhizae can deteriorate rapidly under semi--arid 
conditions in the West. 

1137 TOMMERUP, I. C.; ABtorr. L. K. Prolonged 
survival and viability of VA mycorrhlzal hyphae after root 
death. Soil Biology & Biochemistry (1981) 13 (5) 431433 
[En, 10 ref.] Dep. of Soil Sci. and Plant Nutrition, Univ. of

Western Australia, Nedlands, Western Australia 6009. 


Subterranean clover root fragments infected with

vesiculat .rbuscular mycorrhizae (VAM) were dried to a

matric iWaterpotential of -50 MPa and stored for 6 months. 

When these dead root fragments were subsequently incubated

in steamed soil for 4 weeks, new hyphac arose from roots 
containing Glomus monosporus, G. fasciculatus and 
Gigaspora calospora, ut not from roots containing
Acaulospora ievis or G,',mus caldonius. The new hyphal
growth was initiated from the original VAM hyphae in the 
dead root cortex, and formed new mycorrhizal infections in 
clover seedlings. 

1138 BERCH,S.11. ; FORTIN, J.A. Germination of 
zygonpores of Endogone .Jc. aata. Mycologia 74(5):
861-864. 1982. 

1139 GLEMN, M.G. Pro-infection growth of 
Vain fungi. Phytopathology 72(8): 1135-36 1982 
Abst. 
Pre-infection growth patterns of Clomus msseac andGigaspora 
gantea were observed when rest leg s-pores were germinated on

minimal silts agar without roots, near elongating roots of 
compatible hosts Nlicotiana and neartabacum and Allium ceps,

elongating roots of non-hosts Drassira capestris and B. naus.
In the absence of roots, germtubes were sparsely branche,'.
Presence of a host or non-host root tip stimulated manylyphal
branches. With hosts, contact and penetration usually fol.wed. 
Responses to Brassica root tips ranged from stubby branches 
oriented both toward and away from roots, to contact and 
penetration. 
 compared to hyphal branches stimulated by hosts,
those due to Berassica
arose closer to the root, andoften 

senesced beforte Eventhough youngand vigorous
making contact. 
hyphae oenetrated Brassica rootathere wis never any 

post-penetration flush of. hyphal growth,. ad funct tonal
 
symbioses never developed.
 

*1140 GLINN, M.G. In situ observation of
 
VA myorrhizal infectiQn. Phytopathology 72(7)

929 1982. Abst.
 

VAmycorrhizal resting spores geminate on water agar and pro.
duce a network of exploratory hyphae. Ilyphae branch, inrespor
to nearby root tips, make contact, form appressoria, ,nd pone.
trate the root surface. Seedlings of Nileotiana tahacum. 'Iras 
Leacamnstris or p. aps and spores of Gro.-im, s ear" or 
.i.ap.,sragleantea were placed in proximity on slides thinlycoated with water agar. Slides were covered with dialysis
mmbrane and incubated on filter paper in 15 cm petri plates

° 
under cool white lights. Plates were inclined 30a with a pool 
of Iepper'n nutrient solution in the bottom. MycorrhLeae devc 
oped on the slide when hyphae encountered elongating roots, al 
couldrisvi-i'monit,,red Slidwere aL 12-30x without opening the plates,f,,r 	 high power examlnation after 2-3 weeks. Alteliving we,,rrhiea.obn' 100-400x, the slide waswere rvedat 

f1x1,d i glutt,rali.hyd, and u0a4 . Excised segments were
 
prpar,.I fr six .r imsbeddted and sectioned. lycorrhizae
 
utuin,.,I lh..k with 11,and were easily lested.
 
1141 GRAHAM, J. H. Effect of citrus root exudates
RAA,.. Efetf trsroeuae onngermin.itlon of chlamydospores of the vesicular-arbuscular 
mycorrhzal fungus, Ginimus epIgaeutm. Aycologia (19821 74 
(5) 831-835 [En, 7 ref., 2 fig., tiab.] Univ. Florida, Agrie.
Res. 	Education Cent., Lake Alfred, USA. 

Opt. temp. for germination of surface-sterilized 
on water agar was 25'C. After 7 days'exposure of spores to root exudates their germination wasincreased from < 10% (distilled water control) to up to 27%. 

Germ tube length of exudate-treated spores was >4 times 
greater than that of untreated spores. Root exudates 
stimulated germ tube branching. The results indicate that the 
exudates could affect root colonization and VAM formation. 

*1142 . R0PP, B.R. Rotten wood as mycorhizal
inoculum fc, cntainerized western hemlock 
Can. Journal For. Res. 12:428-430 (1982). 

1143 MILLER-WIDEMAN, NA.; WATRUD, L.S.
 
Sporulation of Gigaspora mrgarita on root cultu
res of tomato. Phytopathology 72(7):929. 1982.
 
Abst.
 
Use of pre-qeminuted spores of GigaSO. margarita on aqar
 
root cultures of tomato routinely resulted in successful my
corrhital infections on more than 50% of the platen which
inoculated. Penetration into the root, vesicle formation, 

wren
 

asbuscule production and new spore formatior, were repre-.u.ibly
 
observed and are described.
 

1144 SYLVIA, D.M.; SCHENICK, N.C. Effect of
 
post-colonization treatnents of spordulation of
 
vesicular-arbuscular mycorrizal fungi. Phytopa
thology 72: 950. 1982. Abst.
 
Availability of spores Is a limiting factor in nycorhlrzal r,.
search. Our objective was to find treatments to stimulate spur

ulation I,pot culture. Glomus messeae. C. clarum an.d Gig3pr

margarita were grownonPaspalu notatum In the greenhouse.

During the Ingarithmic phase oI root colonization five pots/
 
species were exposed to one of six treatments: shoots removed

(pruned). water withheld 9 days (drought). exposed to 56 C fordays In the dark (cold/dark). sprayed with paraqtat at 9g ai..
 
ha, soil drenched with P2 0 at 500 ppm/pot, or soil drenched
 
with ethazole at 12.5 pp ot. On an overawe. spores/c nail
 
18 wk for C. mossene and Gmargarita (soil pit 6.5) increased qq
40. 	 or 24 percent in response to PO * drought. or paraquat; asi 
decreased 4, 9. or 48 percent with'punni. cold/dark. or eth,,'
tote treatments, respectively, when compared tn the no treatmew 
control. Spore numbers for C. clarum (soll pH4.5) were not 
affected by P,0 or drouht but were suppressed by prunning.
 
drought, coldldirk, and paraquat.treatments.
 
1145 YOUNG, J.L. Survival of endamycor
rt izal spores/propagules during long-tenm air

199 dry storage. Agronomy Abstradts 1982. p. . 
Same remnants of vescicular-arbuscular mycorrhiza 

(VAN) in a broad range of soil types have
 
proven capable of germinating and colonizing

roots of biossay plants (Kalo=Lotus carniculatus


tE) 	 after 2
Sudan grass=Soroh vl. r sudanensi 
to 	> 28 years storage an soils_,air dried and k
kept at room temperature ('20 to > 350C). Stored
materials represented a spectnn of soil and 

liriatic concition y in Oregon and Washington,

bUt included same samples from ash flows of Mt.
Shasta, a calcareous blackland Vertisol frrn. 

st Available Document
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Texas, and au acidic sandy soil firt Florida. Fisheries, Hamilton, Nev'Zealaud. 
Extent of root colonization ir bioassay plants 
resulting from "stored" propagules scloctims 
Pexcccdcd tlst fe'n fresh stock-culture spores 
or soils. The durability of such VI spores/
propagmlen in the s;tored soils contr-asts withappalt fragility of seciscn Gtrastwia 
apparent fp 
gipantea and rx .aritaspores that were allowed 
to air dry U'1hour on a watch glass in the 
absence of soil. Rarge of sporc tyxs th t 
still appeared viable despite aging, rigors of
soil prceosing, and long-thne air-dry storageesnt e 

includcd riprsentativs of Acaulospora, Gigas-

.__a, Glanus and Sclerystis species. The 

results Eeof interct in relation to devising 

stable VAI preprations for experimental work 

and for potential ccirsercial packaging and use, 

a la rhizobia inocula. 


ilu epr ad logftisAair-drstora ga-

1146 IBAGYARAj. D. J.; MANJUNATII, A. Selection of 
a suitable host for mass production of VA mycorrhlzal 

.inoculum. Ilant and Soil (1980) 55 (3) 495-498 (En, 8 ref., 2 
tab.] Univ. Agric. Sci., GKVK Campus, Bangalore, India. 

Of 8 grasses tested, guinea grass (Panicum naximm) 
proved tire best host since it was more susceptible to infection 
and also supported higher spore production by Glomus 
fasciculatus. 

1147 DANtELS, B. A.; TRAPPE, J. M. Factors affecting 
spore germination of the vesitcular.arbuscular mycorrhlzal
fungus, Glomus epigacus. Afycologia (1980) 72 (3) 457-471 
[En, 23 ref., 6 fig., 4 tab.] Oregon State Univ., Corvallis, 
USA. 

Soil moisture, temp. and, to a lesser degree, pH, 
influenced germination of these spores, whereas levels of soil 
fertility and spore density had little or no effect. Max. 
germination occurred in soil at moisture levels at or above 
field capacity, at 18-25'C and pH 6-8. No germination
occurred in autoclaved forest, dune and agricultural soils, or 
in gamma-irradiated or steamed Chehalis silt loam. 
Germination was 65-80% in most nonsterile soils and in both 
autoclaved and nonsterilized kaolin and activated charcoal. It 
was similar in nonsterile Chehalis soil containing 
nonmycorrhizal, ectomycorrhizal or vesicular-arbuscular 
mycorrhizal hosts. Glomus mosseae and Gigaspora gigantea
also germinated readily in nonsterile soil. Max. germination 
of spores seems closely related to conditions that are opt. for 
growth of many host plants. 

1148 DANIELS, B. A.; MENGE, J. A. Secondary 
sporocarp formation by Glomus eplgaeus, a vesicular-
arouscular mycorrhlizal fungus, in long-term storage. 
Mycologia (1980) 72 (b) 1235-1238 [En, 5 ref., 2 fig.] Univ. 
California, Riverside, USA. 

Sporocarps stored for > 5 months under refrigeration
(10'C) formed secondary sporocarps, growth of which 
reached a max. 2-3 weeks after they were first discernible. 
When the spores in these structures were examined 
microsco ically, 88.7% appeared to be viable compared with 
28.6% of the older stored spores. In germination tests 72.1% 
of spores from the new sporophores germinated compared
with 15.5% from the old. It is suggested that the production 
of secondary sporocarps may be an adaptation to increase 
survival before individual spores become incapbble of 
germination during prolonged storage, 

1149. MILLER, R. M. Effects of topsoil storage during 
surface mining on the viability of VA mycorrhiza. Soil 
Science (1980) 129 (4) 253-257 [En, 21 ref.] Department of 
Biology, Illinois State University, Normal, Illinois 61761,
USA. 

Storing topsoil for 3 years was shown to reduce 
subst nrtially the levels of viab!- inocula relative to levels in 
adjacent, undisturbed prairie soils. The detrimental effect of 
storage on VA mycorrhiza is associated with the loss of 
viability of mycorrhizal fragments occurring in the stored 
soil. Data are also presented supporting an interaction 
between infected root segments and roots of uninfected plants 

-as a major means of spreading mvcorrhiza in these soils.t 

Mycorrhizal inocula (Glomus tetuis or Gigaspora 
margarita) were prepared irs 2 soils by growing white clover 
host plants with varicus phospha'e fertilizers applied at 0-2.8 
g/pot. Infectivity of the inocula was subsequently assessed 
using white clover as a test plant. Superphosphatc generally
reduced inoculum infectivity despite greatly increased host
root growth. Chatham Rise and Christmas Island 'C' grade
 
rock phosphates had little overall effect on inoculum density
 
despite greatly increased root growth in soil fertilized with
 
the former.
 
1151 RIVtEs, C. S.; BAJW NI. i.; LttIERTA, A. E.;
 
MI.LR, R. M. Effects of ti,isoil storage (luring surface
 
mining of the viability of VA mycorrhiza. Soil Science (1980)
 
129 (4) 253-257 [En, 21 ref., 4 tab.] Illinois State Univ.,
 
Normal, Ill., USA.
 

Storing topsoil for 3 yr substantially reduced tire level of 
vesicular-arbuscular mycorrhizal inoculum, compared with 
that in adjacent undisturbed prairies soils. Tire effect was 
associated with loss of viability of rrycorrlri7al fragments ani 
not with numbers of Glomus fasciculartus spores. An 
interaction between infected root segments and roots of 
uininfected plants appears to be important in spreading
mycorrhiza in these soils. 

1152 Ross, J. P. Effect of nontreated field soil on 
sporulatlon of vesicular-arbuscular mycorrhiza! fungi 
associaten with soybean. Phytopathology (1980) 70 (12) 1200
1205 [En, 12 ref., 3 fig., 3 tab.]USDA, North Carolina State 
Univ., Raleigh, USA. 

Cultures of Glomus macrocarpus var. geosporus or 
Gigaspora gigartca were established on soybean plants 
growing in steamed or fumigated soil or sand amended with 
various amounts of nontreated soil, or organic matter 
extracted from nontreated soil. Spore counts were made after 
3-4 months and expressed as ths number/g root. 
Amendments of I and 5% nontreated soil to steamed soil 
reduced Glomus sporulation almost 3 and 6-fold, respectively, 
compared with sporulation in steamed soil. Av. 
chlamydospore size of Glomus was significantly less in soil 
amended with nontreated soil compared with that in steamed 
soil and was positively correlated with spore numbers. 
Additions of 5% nontreated soil decreased azygospore
production of G. giganten by 93%. Separation of cultures of 
Glomus in steamed soil from nontreated soil by means of a 
polycarbonate membrane (pore size 0.2 tm) prevented
sporulation sulppression. Soybean ,eedliog roots grown in 
nontreated soil for I week did not transmit the sporulation 
suppressor when transplanted without soil into steamed soil. 
Organic matter extracted frtm nontreated soil manifested
sporulation suppression similar to that of nontreated soil; the 
suppressive activity was eliminated when organic matter was 
heated for 15 min at 65-75'C. Additions of small amounts of 
nontreated soil or organic matter to Glomus cultures in 
quartz sand induced 2-3 and 7-8 fold increases in sporulation, 
respectively, over that obtained when the additions had been 
steamed. Additions of culture" .f actinomycetes isolated from 
nonsterile soil to cultures of ulomnus or Gigaspora in steamed 
soil had little or no effect on sporulation. Additions of 4.6% 
by vol. of nonfuimigated soils, of 4 different classifications, to 
soil in plots which had been fumigated with methyl bromide 
also caused significant reductions in sporulation of 
mycorrhizal fungi. A clay soil induced a greater reduction of 
total Glomus sporulation than the 3 loam soils. The results 
explain in part why infection and sporulation on soybean 
roots in the field are only a fraction of those found in 

experiments with sterile soils. 
1153 HEPPER, C. M. 'Germination and growth of 
Glomus caledonius spores: the effects of inhibitors and 
nutrients. Soil Biology & Biochenistry (1979) 11 (3) 269-277 
[En, 36 ref., 4 fig., 6 tab.] Rothamsfed Exp. Sta., Harpenden, 
Herts., UK. 

Spores of this vesicular.arbuscular mycorrizal 
endophytc readily germinated in the absence of soil or host 
roots. Hyphal growth was improved by incorporation of 
nutrients in the medium or by addition of pieces of cotyledon, 
but still depended on the spore reserves. The responses of 
ungerminated and prcgermnated spores to inhibitors of 
protein and nucleic acid synthesis resembled those of 

1150 POWELL, C. L. Effect of phosphate fertillsers on saprophytic fungi more than other obligate biotrophs. 
the production of mycorrhlzal inoculum In soil. New Zealand 1154 LUEDDERS, V. D.; CARLING, D. E.; BROWN, M. F. 
Journal of Agricultural Research (1980) 23 (2) 219-223 [En, Effect of soybean plant growth on spore production by
22 ref., 4 tab.] Ruakura Soil Pl. Res. Sta., Minist. Agric. Glomus mossese. Plant and Soil (1979) 53 (3) 393-397 [En, 
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13 r.f.] USDA, SEA, AR, Dep. of Agron., Missouri Univ.,
Columbia, MO 65211, USA. 

Plants of 2 soyabean cv. infected with C. mosseac were 
physiologically stressed by top removal and were harvested at 
7 2-wk intervals. Removing tops stopped root growth,
stimulated branching and delayed plant growth stages by r 2 
wk, but did not affect spore production. Spore numbers were 
significantly related only to time of harvest. Pot variatior in 
spore number was not significantly correlated with infection 
percentage or root dry wt. Harvest, cv. and cutting effects 
were highly significant for root and shoot wt. and root:shoot 
ratios. 

1155 MERTZ, S. M., JR.; HEITHIAUS, J. J., III; BUSH, R. 
L. Mass production of axenie spores of the 
endomycorrhizal fungus Gigasporamargarita. Transactionsof
the British Mycological Society ( 979) 72 (1) 167-169 [En, 10 
ref., 2 tab.] Monsanto Agric. Products Co., St. Louis, Miss.,
USA. 

Soil containing large numbers of mature spores of G. 
margarita was collected in late Nov. and stored at 4"C. Five 
US gal. lots of the soil were decanted and wet sieved with
cold water; the spore fraction was collected between 425 and 

.250 tm sieves. Some debris was removed by decanting or . 
vacuum aspiration of the surface of the water and spores 
were separated from most of the remaining debris by using
discontinuous 30% (w/v) aqueous sucrose gradients, followed 
by centrifugation. Up to 10 000 spores/man-day could be 
recovered by these means and 99.9% of the accompanying
debris removed. Spores were surface-sterilized by 2 10-min 
treatments in 1% (w/v) chloranine T, 5 min of each 
treatment bein in vacuo, or by storing for at least I week in
the dark at 4 in a filter-sterilized solution of 200 p.p.m.
streptomycin and 100 p.p.m. gentantycin. It was important to 
keep the spores chilled to maintain the state of dormancy and 
prevent germination before use. Spores stored in antibiotic 
solution for I yr at 4" remained viable and lost none of their 
ability to germinate, 

S.11. ; D.S. 
fungi starter culturs. Phytopathology 69:(9): 
1049. 1979. Abst. 

'1156 WOODHfEAD, K NEY. VA mycorrhizal 

Vesicular-arbuscutar mycorrhizat fungi are propagated In pot
culture. on the roots of living plants. Through the 
cooperatio, of researchers at various universities throughout
the United States. twenty-three isolatesrepresenting ftfteen 
specis of theme fungi are being maintained by Abbott Labors-
torties on various host plants. Thee hosts are rotated to 
reduce root pathogen build-up. The plants are maintained in 
a healthy condition for three to four months and then 
harvested. A soil sample is wet sieved and checked for spore 

number and contamination by other mycorrhital species. Thi 

cultures are stored at coot temperatures until use. As a 

service to tnvestigators interested in endo,,ycorrhical 

research, Abbott Laboratories is distributing starter cul
tures of these 
 fungi for a modest fee. The starter cultures 

consist of living fungal 
spores of a single species, root 

tissue of the previous host and soil. 


1157 DANIELS, B.A.: DUFF, D.M. Variation 
in germination and spore morphology among for 
isolates of Glamis ssene. Mycologia 70(6):1261-1267.o u'70 

1158 MENGE, J. A.; JOIHNSON, E. L. V. Commercial
production of mycorehizal Inoculum may benefit citrus 
grqwers, Citrgraph (1978) 63 (6) 139-143 [En, 16 ref., 2 
fig., 1 pl.] California University, Riverside, California, 
USA. 

Some of the beneficial effects of vesicular-arbuscularSmyrea ofu ieoneicil affedcsorseiculudinggreatly
mycorrhizal fungi on citrus are discussed, including greatlyincreased growth infumigated or sterilized soils, associated 
with enhanced mineral uptake. A proposed scheme for thecommercial production of pathogen-free mycorrhizal
inoculum is outlined. 

1159 DANIELS, B. A.; GRAJIN1, S.O. Effects 
of nutrition and soil extracts on germination of 
Glasus mosseae spores. Mycologia (1976) 68(1) 

108-116 Washington State Univ., Pullman, Wash., 

USA. 


1160 GREEN, NE.; GRAI'I, S.O.; SCIEICK,
N.C. The influence of pH! on the germination of
vesicular-arbuscular mycorrhizal spores. ycolo
gia (1976) 68 (4) 929-934. 
Studies showed tlt ge-S.ation of flcsm . : 

h _f: 
spores is favoured by neutral to alkaline condi
tions especially at lower temperatures, while 
that of GCiasvon-w csaxilloidew and G. bi'tr-gam 
spores is favoured by acid conditions. The K
)ion cone. was not influential since substitution 
of HaO1 for KOH produced similar msuits. The 
results are consistent with the environmentsfrom which the 3 spp. were originally derived. 
It is suggested that manipulating soil pi my 

incredse the beneficial effects of endomycorrhiza 
on crop plants.


1161 HEPPER, C. f.; SMITh, G.A. Observation!
 
on the germination of Dndogone spores. Trans
actions of the BritisiFcoogicil "Society (1976)

66(2) 139-194. 
A rliablegermination of E.sorv'a has 

vLhot ashas 
previously been difficult to achi[v&'it was pos
sible to obtain >90% yields of germinated E. 
mosseae spores on distilled water agar. Zn and
fr at the cones. present in many ccassnercially
available agars could completely inhibit spore
germination. Spores from freshly harvested 
sporocarps germinated slowly; this was improved
by storing the sporocarps at 60C for several 
weeks. The germination of scose spore sources 

imprved by the addition of nicotinic acid or 
b afcthiamine HC1 to the agar.
 

1162 TRAPPE, J.M.; MASER, C. Germination
 
of spores of Glogra macp2ra~ (Endogonaceac)
 

after passage through a rodent digestive tract.

Mycologia (1976) 68(2) 433-436 USRA For. Sci. 
Lab., Corvallis, Ore., USA. 
The viability of these spoes [ e nacro
carpal after passage through the dlgestiv"--
UTR of a vole was deaostrated confirming
the suggestion that mycophagy is the only prob
able method of dispetsal for spores formed in 

spoocarps of Endogonaccae.
 

1163 ' CRUSH, J. R.; PATISON, A. C. Preliminary
results on the production of veslcular-arbusc6ar mycorrhzal
Inoculum by freeze drying. 485-493 [En, 10 ref.] Rothamsted
Exp. Sta., Harpenden, Herts AL5 2JQ, UK. 
In: Sanders, F.E.; Mosse, B.; Tinker, P.B. tEds.) I"ndomycorrhizas.
Proceedings of a symposium held at the University of Leeds, 22-25 
July 1974. London, Academic Press.pp.485 - 493. 1975. 

Mycorrhizal inoculum in the form of sievings survived I
or 2-stage lyophilization; infected roots only survived 2-stage
lyophilization. Pelleting white clover seed with inoculumshowed some success, but sowing white clover or red cloverseed above pelleted inoculum gave better results. 
1164 fOSSE, DnBARA And CHRISTINE ltEPPEn. (iRothamsied 

Esp. Stn.. Harpenden. lierts. Engl., UK.) Vnlculmr-arMsulr mor
rhizat infections in root organ cultures. 'iT'YSlOLPLANT PATHOL 
0(4): 255-224. liuR. 195. tin Enl. with Engi. summ.1--Vestrular
arbuscular mycorrhizal infections, sirsfr to those for~medin plants 
,w leaves, were established for the lot time in clover root organ 
cultures. These Infections ar most easily established In roots grown 
on a modified Whtte's agar medium but thei can also form in liquid
culture. The pH of the medium Is a critical factor determining the 
Initiation andspread of infection. Whlte's medium Inhibited spore
germination and growing roots did not relieve this inhiblUon. Pre
germinated spores were therefore used an Inoculum. The possible
value of root organ cultures for the study of root: endophyte nter
action is discussed in relation to studies of some obligate fungi. 

*1165 SELIVANOV, I.A. [Endogone fungi in
 
culture and methods for their investigation.]
 
Endogenovye griby v kul'ture i metody ikh izuche
niya. Uch. Zap. Penn. Gos. Ped. Inst. (1975) 

The effect of nutrient level on germination of No.142, 96-i10. Referativnyi Zhurnal Biologiya
 . (dogon) mosseae spores is described, and 1976. 7V 274. 
te effects of- soilactors, various cormercial 
 A review of methods for culturing endophytic
agars and spore age on germination are clarified. Thdogonaceae and for in6culating higher plants. 



1166 WARCUP, J.11. A culturalable Enidogone with 
eucalypts. lit: Endomcorrhizas (Ed. by F.E. San
dcrs, B. Mosse, an(: B. Tinker) Academic Press,
 
London. pp.

5
3-

63 
(1 15)

*1167 MOSSE, B. Growth of Endogone mycorrhiza 

in agar medium. Rothamsted Exp. Sta. Report 1971: 
93. 1972.
 

1168 ROBINSON, R.K. The production by roots of 
Cafia vttf.gaL6 of a factor inhibitory to growth 
of some mycorrhizal fungi. J. Ecol., 60:219-224." 
1972.
 

*1169 PARK, J.Y. Preparation of mycorrhizal
 

grain spawn and its feasibility in artificial
 
inoculation In:lHacskaylo, E., ed. 1971.
 
Mycorrhizae. Proceedings of the First North Ameri
can Conference on Mycorrhizae held at University
 
of Illinois, April 1969. Misc. Publ. USDA Forest
 
Serv. 1189 (239-240).
 

*1170 PHILLIPS, J.M.; MOSSE, B. The establish
'ment of Endogonc mycorrhiza in agar media.
 
RothamsLed Exp. Sta. Report, Part I, 1970:88.
 
1971.
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PHYSIOCHEMICAL STUDIES
 

1171 ALLEN, M. F.; MOORE, T. S., JR.; CHRISTENSEN, M. mycorrhizas and the assimilable phosphorus content of thePhytohormone changes In Bouteloun gracilis infected by on soybean yield were studied.,soil

vesicular-arbuscular mycorrhizae. 11. Altcred levels ofgibberellin-like substances and abscisic acid in the host plant. *1177 GIANINAZZI-PEARSOfN, V. Phvsiolotw ofCanadian Journal of Botany (1982) 60 (4) 468-471 [En, fr, 16 endcr,,corrhiza and prospects for their'use.ref., I graph, 2 tab. See RPP 59, 4953] Univ. Wyoming, Ehysiologie des endcmycorrhizes et perspectives
Laramie, Wyo., USA, offertes par leur utilisation. Ccmptes Rendus
In studies using the barley half-seed bioassay and UV des Seances de 1'Acad&.ie d'Ag'iculture de
detection of peaks from a liquid chromatograph column, France. 68(5):380-389. 1982.

infection by mycorrhizal fungi resulted in significantly

increased activity of -ibberellin.like substances in the leaves 1178 KOsxE, R. E. Evidence for a volatile attrisctantand reduced activity in the roots. Abscisic acid concentration from plant roots affecting germ tubc of a VA mycorrhlzaldecreased in leaves of infected plants, but was unchanged in fungus. Transactions of the British Mycological Societyroots. (1982) 79 (2) 305-310 [En, 23 ref., 3 fig., I tab.] Univ. Rhode 

1172 B3AREA, 3. M.; AZCON-AGUILAR, C. Production Island, Kingston, USA.of plant growth.regulating substances by the vesicular- Germ-tubes from Gigaspora gigantea spores grewvertically or horizontally through the air to contact roots ofarbuscular mycorrhizal fungus Glomus mosseae. Applied and bean (Phaseolus vulgaris) and maize plants situated up to I IEnvironmental Microbiology (1982) 43 (4) 810-813 [En, 17 mm away from the spore. Up to 86% of the spores producedrar., 4 fig.] Est. Exp. Zaidin, Cons. Sup. Invest. Cient., aerial germ tubes that were attracted to roots, apparently inGranada, Spain. response to a volatile attractat released by the roots. Initial 
Spores were axenically germinaled in water and the • contact between roots and germ-tubes was made as early'as 5resultant mycelial growth was assayed by standard procedures days after a test began, with max. success after 10-24 days.for extracting plant ho.,sones from microbial cultures. Paper Bean plants in the preflowering and pod maturation stagespartition chromatography and specific bioassays were used to attracted germ tubes. Mycorrhizas were not formed under theseparate and identify plant growth-regulating substances. G. experimental conditions. 

mosseae synthesized at least 2 gibberellin-like substances, or~ewith R, corresponding in position to authentic gibbrellic 1179 E. A. PAUL. (Agric.KUCEY, R. M. N.*and. Can. Researchacid, and 4 substances with the properties of cytokinins. Lethbridge,Station.
407-412. 19t2. Alberta. Can. TIJ 411.) SOIL BIOL BIOCiIEM 14(4):Csibt flu. photosynthesis and nitrogen fixation in mycornhiual 
J.P.; KIDisY, The early synthesis fabo).-C1173 BEILIIY, D. K. Of' nd mdulaled tabs beams(Viola fl~,wstovesicular-arbusculara173 J.P.;ndsome asscIe eabolic ntess o' mycorrhirsl fungi and rhizobial aymbiontsRNA, protein, and some associated o 4-3 %ukold tabubeans. K fabametabolic events In Uwere measured by determining thedistribution or tdCOi-C lixed bygerminating vesicular-arbuscular mycorrhizal fungal spores of aboveground plant parts. Mycorrhiul fungiof both nodulated and non-nodulsiedGlomus caledonius. Canadian Journal of Microbiology (1982) hostutilized - 4%of the C fixedby their host. Nodulesutilized 6% of the C28 (6) 623-628 [En, fr, 21 ref., 3 fig., 3 tab.] Univ. Western fined bynon-mycorrhizal hostsand 12%of theC fixedbymycorrhizal hosts.Australia, Nedlands, Australia. Measuredrates of COi fixation for s)mbiotic beanswere higher thanforA comparison of the kinetics of [I-4C]leucine and (2- non-symbiotic beans. systems moreNodulated root of mycorrhital beans finedco.a... 
 - - i5Ni than nodulatedrootsystems of non-mycorrhizal plants.An increaie in4C]uracil incorporated into germinating spores G. infectedwithof nodulebiomassfor plants both rhizobiaandmycorrhizal fungicaledonius showed that RNA and protein synthesis had wasthe major factor increasing N1 fi%3tion rates.

begun by 35 min after imbibition of water. Protein synthesis
was essential for spcre germination and cycloheximide- 1180 MARX, C.; DEXHEIMER, J. Enzymatic studies on •sensitive protein synthesis occurred after the onset of the metabolism of veslcular-arbuscular mycorrhizas. IV.germination. Early RNA synthesis was not affected by Ultracytoenzymological evidence (ATPase) for active transfercycloheximide. Within 35 min of imbibition the tricarboxylic processess in the host-arbuscule Interface. New Phytologistacid cycle, gluconeogenesis and most amino acid biosynthetic (1982) 90 (1) 37-45 [En, 44 ref., 3 pl.See RPP 58,2555] Lab.pathways were operating. Bot., Univ. Nancy, France.

Ultrastructural localization of ATPase activities was1174 CAPACCIo, L. C. M.; CALLOW, J. A. The identical in mycorrhizas of onion and Acer pseudoplanut,.enzymes of polypbosphate metabolism In vesicular-arbuscular DES-sensitive ATPase activity was detected within the futgalmycorrhizas. New Phytologist (1982) 91 (1) 81-91 [En, 12 vacuole. Development of the mycorrhizal fungus within rootref., 6 fig., I tab.] Dep. P1.Sci., Univ. Leeds, UK. cells modified the distribution of DES-sensitive plasmalemma-
The enzymes were studied in mycorrhizal and non- bound ATPase activity of the host. This became concentratedmycorrhizal onion roots and in external and internal hyphae around the finer arbuscule branches and appeared to be aof Glomus mosseae. Polyphosphate kinase activity was specialization of the invaginated host membrane whichdetected in extracts of external hyphae and mycorrhizal roots. occurred when arbuscule structure was favourable forExopolyphosphatase activity was detected in both nutrient exchange.

mycorrhizal and non-mycorrhizal roots, but activity was 1181 NEMEC, S.; Guy, G. Carbohydrate status of134% greater in the former, as was endopolyphosphatase mycorrhlzal and nonmycorrhlzal citrus rootstocks. Journal ofactivity. Polyphosphatases were detected in extracts of the American Society for Horticultural Science (1982) 107 (2)internal, but not external hyphae. The results are discussed in 177-180 [En, 20 ref., 4 tab.] USDA, Orlando, Fla., USA.relation to potential mechanisms of P translocation and Carbohydrates were analyzed in orange and mandarintransfer in VA mycorrhizas. A new technique for isolating seedlings in the glasshouse. Seedlings inoculated with Glomusthe internal hyphac and associated vesicles and irbuscules etunicatus, G. mosseae and G. macrocarpus grew taller orfrom mycorrhizal onion roots is described. weighed more and their leaves contained greater amounts of 
*1175 FEDOROVA, L. N.; DROZDOVA, T. N. [The effect total soluble sugar, sucrose, reducing sugars, starch and totalof different sources of carbon nutrition on the milk. nonstructural carbohydrate/g of tissue in a low P (9-12coagulating activity of a mycorrhizal fungus.] [Russula p.p.m.) soil. Only the reducing sugars, fructose and glucose,
ecolorans]. Mikologiya i Fitopatologiya (1982) 16 (2) 133- increased slightly in 
roots of inoculated seedlings. Levels of138 [Ru, 7 ref., 3 graphs, 2 tab.] Komarov Bot. Inst., reducing sugars were higher in -leaves than in roots.Leningrad, USSR. Uninoculated seedlings grown in a high P soil (210 p.p.m.) 

were c. the same height and their leaves contained levels of*1176 GIANINAZZI-PARSON, V. [Mycorrhlzas. III. total soluble and reducing sugars similar to those inPhysiology of endomycorrhizas and prospects offered by their inoculated rootstocks in a low P soil. These mycorrhizal fungiuse.] Les mycorhizes. Ill. Physiologic des endomycorhizes et did not appear to mobilise sugars as a sink for photosynthate

perspectives offertes par leur utilisation. Comptes Rendus des in roots.
 
Sdances de rAcadimie dAgriculture de France (1982) 68 (5) 1182 SNELLGROVE, R. C.; SPLIrrsTOESSER, W. E.;380-389 [Fr, 29 ref., 3 tab.] Station d'Am6lioration des STRiLEY, D. P.; TINKER, P. B. The distribution of carbonPlante, INRA, Dijon, France. and the demand of the fungal symblont in leek plants with 

In work on endomycorrhizas on Ericaceae and vesicular- vesicular-arbuscular mycorrhizas. New Phytologist (1982) 92arbuscular (VA) mycorrhizas physiological processes that (1) 75-87 [En, 27 ref., 5 fig., 3 tab.] Rothamsted Exp. Sta.,were improved as a result of infection, and the effect of VA Harpenden, Herts., UK. 
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In all 3 experiments, c. 7% more of the total fixed C 
was translocated from shoot to root in pla.s grown in
partially sterilized soil inoculated with Glomos mosscae (M
plants) compared with those in uninoculated soil (NM).
When plants were harvested 214 h after labelling this could 
be accounted for by increased root respiration + increasedloss of C to the soil but, despite this drain, M and MN plants
had equal rates of C assimilation/ unit leaf area. Htowever,
shoois of M plants had a lower content of dry matter and
hence higher assimilation rates expressed -sn a dry matter 
basis. lncrea;ed hydration is suggested as a mechanism
whereby leaf area and hence C assimilation increases in 
mycorrhizal plants and which offsets the effects of the drain
imposed by the mycorrhizas. 

*1183 HOLLAND, A. A. Inmmunological relationships of
Endogone eucalypti (toed.). Australasian Plant Pathology
(1981) 10 (3) -47-48 [En, 5 ref., 2 tab.] Monash Univ., 
Clayton, Vict., Australia. 

Vegetative mycelium was produced by L.lturing this 
endomycorrhizal fungus in modified Whites tissue culture
medium and used to prepare antigenic suspensions and 
antisera. When tested for cross-reactions w:th members of 

.other fungal groups, using the direct fluorescent antibodytechnique, E. eucalypti showed a relationship with the
Phycomycetei and particularly with the Mucorales,
supporting the morphological, taxonomic relationship of
Endogone. The wide cross reaction of E. eucalypti antigens
indicate that FA stainirg would not be applicable inestimating the penetration of hyphae in a substrate or hyphal
biomass. However the use of fractionated antigens, structural
protein or enzymes and suitable cross absorption of the
antiserum by cross reacting antigens could possibly result in a 
specific antiserum and conseqnently highly selective FA 
staining. 

1184 NEMEC, S.; MEREDITH, F. I. Amino acid content
of leaves In mycorrhizal and non-mycorrhlzal citrus
rootstocks. Annals of Botany (1981) 47 (3 351-358 [En, 39ref.] USDA, Science and Education Administration, Orlando,
Florida 32803, USA. 

After 5 months growth in low-P sand inoculated with
Glomus etunicatus or in sand with superphosphate at 2240 
kg/ha, sour orange rootstocks were 3.1 and 3.5 times ta':er,
respectively, than untreated controls in sand, and rough
lemon citrus rootstocks were 1.8 and 2.0 times taller than 
controls. Total and free leaf acid contents were significantly
higher in control rootstocks and were not significantly
different between P and mycorrhizl treatments. Urea,
ammonia tnd 22 amino acids were detected in all plants and
control rootstocks had increased levels of citrulline, ornithine,
lysine, histidine, arginine and amnitonia. 

1185 NORDBY, H. E.; NEMEC, S.; NAGY, S. Fatty
acids and sterols associated with citrus root mycorrhizae.
Journal of Agricultural and Food Chemistry (1981) 29 (2)
396.401 [En, 32 ref.] US Citrus and Subtropical Products 
Laboratory, USDA, Winter Haven, Florida 3380, USA.riofStudies are reported with seed-raiscd rootstocks of Citrs 

reticulate,retculta,C. c.sinn C aurantiuin, C. limon,
iensis, 	 C paradisi
and Poncirus trifoliata X C. sinensis. Four fatty acids were

found in fibrous roots infected with the vesicular-arbuscular 

mycorthizal fungi Glomus fasciculatus, G. mosseae or G.

etunicatus, but not in non-infected roots. They were absent 

from the taproots and leaves. Mature trees contained lower

levels than young seedlings. Sour orange seedlings grown in

non-inoculated soil treated with triple superphosphate at 2240 
kg/ha did not yield the acids and showed no increase in lipidcontent compared with seedlings not receiving P fertilzer. 

* 	1186 STRULLU, D. G.; GOURREI, J.-P.; GARREC, J.-P. 
[Mlcroanalysls of vacuolar granules of ectomycorrhlzas,
endomycorrhlzas and endomycothalli.] Microanalyse des

granules vacuolaires des ectomycorhizes, endomycorhizes et 

endomycothalles. Physiologic Vcgitale (1981) 19 (3) 367-378
[Fr, en, 46 ref., 5 fig., I tab.] Lab. Dot., Univ. Rennes,

France. 

The composition of vacuolar granules in ectomycorrhizas

of Pscudotsuga menziesii, vesicular-arbuscuiar 

endomycorrhizas of clover and endomycothalli of Pellia

epiphylla was studied by electron probe microanalysis. Cones.

of phoshotus and calcium in these granules were always

higher man in the light part of the vacuole. The phospshorus

level was also higher than that of the cytoplasm. 

118 

1187 ALLEN, M. F.;.MOoRE, T. S., JR.; CIIRISIENSEN, M.
Phytohormone changes in 1Houtcloua gracilis infected by

veslcular.arbuscular mycorrhizae: 1. Cytokinin increases In
the host plant. CanadianJournal of Boiany (1980) 58 (3) 371
374 [En, fr, 28 ref.] Dep. of lot., Wyoming Univ., Laramie,
WY 82071, USA. 

B7.graciliswas grown in defined, axenic culture with and
without vesicular-arbuscular mycorrhizae. Leaves and roots of
mycorrhizal and non-mycorrhizal plants were harvested and
assayed for -ytokinin content using a soyabean callus tissue
bioassay. Total cytokinin activity was 57 and 11% greater in
leaves and roots, resp., in mycorrhizal than in control plants.
Cytokinin activities, separated using paper chromatography
with water saturated n-butanol as a solvent, doubled in roots 
and leaves at R, values of 0.3 and 0.9 and increased 9-told inroots at an R, value of 0.1 with infiction. This was thought
to be tie Ist demonstration of altered cytokinin levels in 
plants resulting from mycorrhizal infection. 

*1188 BEILBY, J.B. Fatty acid and sterol com
position of ungerminated spores of vesicular
arbuscular mycorrhizal fungus, AcasXospota .taeuvi.
 
Lipids 15:949-952 (1980).
 

*1189 CALLEJA, H. et at. 1980. Effecta of plhos
phate deficiency on acid phosphatase activities of
3 mycorrhizal fungi. Physiologic Vegetale 18:489
504 (1980). 

1190 NAGY, S.; NORDBY, H. E.; NE:'.-C, S.
Composition of lliP In roots of six citrus cultlvars Infected
with the vesiculartarouseular mycorrhlzal fungus, Glomus 
mossese. New Phyiologist (1980) 85 (3) 377-384 [En, 28 ref.]
US Citrus and Subtropical Products Laboratory, Winter 
Haven, FL 33880, USA. 

The lipid compositions of infected and non-infected
fibrous roots of sweet orange, sour orange, rough lemon,

Carrizo citrange, Cleopatra mandarin and Rangpur lme were

studied. Infected roots of all cvs contained significantly more
phospholipids and triglycerides than did their non-infected

controls. Campesterol was found at higher percentages of free
 
sterols in infected compared with non-infected roots whereas
 
cholesterol and P3sitosterol were detected at lower levels in

infected roots. Three unknown fatty acids were detected in
 
infected roots but not in non-infected roots, and made up 46 
52% of the fatty acids in the triglycerides, 31 - 41% in the

total lipids and 7 - 20% in the phospholipids.
 
1191 CRESS, W. A.; TIRONEBERRY, G. 0.; LINDSEY, D.

L. Kinetics of phosphorus absorption by mycorrbizal and
nonmycorrhizal tomato roots. Plant Physiology (1979) 64 (3)

484-487 [En, 22 ref.] Department of Entomology and Plant

Pathology, New Mexico State University, Las Cruces, New
 
Mexico 88003, USA.
 

Kinetics of P absorption were investigated in

mycorrhizal (Glomus fasciculatus) and nonmycorrhizal

!omato (Lycopersicon esculentum) roots to determine why

increased ion absorption by mycorrhizae occurs. Initial rates
absorption of 3PKH'PO were measured atpH .6.Asrtoraeofmorhaewe I to 100 micromolar
 
KHP (H4.6). Absorption rates of mycorrhiae were
about 4twice those of control roots. Augustinsson-flofsteeanalysis yielded two linear phases; V_ and K. were 
aaly lded two liephase . and KI were

micromolar), Veachvalues for the mycorrhizal and

nicromor) V, alrs o romoles P 
 per gramfresh weightnonmycorehizalperrootshour whileeah 0.10valuesmicre 1.6 3.93.9were K. were P andand 

micromolar KHJPO4, respectively. For the high phase (30 to
100 micromolar), V_ valuei for myeorrhial and
100 mc oaV, les 	 P pernonmycorehizal roots we,e 0.32' and 0.25 rnicromoles P pergram fresh weight per hour and K. values were 35 and 42micromolar, respectively. These results indicate that at the 
lower phase concentrations, similar to those expected in most
soil solutions, a major factor contributing to the increased
uptake was an apparent greater affinity of the absorbing sites 
for HPO,- (lower K.).

1192 GIANINAZZI, S.; GIANINAZZI-PEARSON, V.;

DEXIIEIMER, 
 J. Enzymatic studies on the metabolism of 
veslcular-arbuscular mycorrhiza. Ill. Ultrastructural
localization of acid .nd alkaline phosphatase in onion roots
Infected by Glomus mossese (Nicol. & Gerd.). New
Phytologist (1979) 82 (1) 127-132 [En, 16 ref., 3 pl.] Station
d'Amtlioration des Plantes, INRA, BV 1540, 21034 Dijon-
C6dex, France. 

The ultrastructural distribution of acid and alkaline 



phosphatase in 6-week-old onion roots infected by Glomus 
mosseae was studied cytochemically. Significant acid
nhosnhatase activity was observed in the immature arbuscule 
branches and strong alkaline phosphatase activity in the 
mature arbuscular and intercellular hyphae. In the host cells 
neither acid nor alkaline phosphatase distribution was 
modified by vesicular-arbuscular mycorrhiza formation. 

*1193 LAPUKIIOVA, S. M. [Internal content of vesicles 
of isycorrhlzal fungi of wheat.] 0 vnutrennen sodcrzhimom 
vezikul mikoriznogo griba pshenitsy. Botanicbcskie Materialy 
Gerbariya Instituta Botaniki Akadenii Nauk Kazakhskor 
SSR (1979) No. 11 86.90 [Ru, 37 ref.] 

Numerous nuclei and oil globules in vesicles indicated
that the vesicles were metamorphosed sporangis of 
zygomycetes. 

1194 LOSEL, D. M.; COOPER, K. M. Incorporation of 
"C-labelled substrates by uninfected and VA mycorrhlzal
roots of onion. New Phylologist (1979) 83 (2) 415-426 [En, 
24 ref.] Department of Botany. University of Sheffield,
Sheffield SIO 2TN, UK. 

In a pot experiment and in excised roots, VA 
mycorrhizal infection of onion roots with Glomus mosseac 

'increased their metabolism of carbon fron external sources,
such as sucrose, acetate and glycerol, as well as from 
photosynthetic assimilate. Within 20 min of photosynthesis in
.CO radioactivity was present lipid and non-lipid, soluble 

and insoluble compounds in the roots. Eighteen hours after 
exp,;:ure to saC ceased, c. 307o of the radioactivity in 
mycorrhizal and non-mycorrhizal roots supplied with [2-2 C]acetate and ["C]glycerol and 12 to 20% of that from 
[1Cjsucrose was in the lipid fraction, while c. 5% of the 1aC-

photosynthate received by the roots appeared in
lipids. Mycorrhizal roots differed from uninfected roots in 
their significantly higher incorporation of carbon from 
,photosynthate, sucrose and acetate into ethanol-soluble 
compounds and insoluble materials, from sucrose into water. 
ioluble compounds and from acetate into lipids. 

R0PDBY, 
-nalysis of Glares t-ksseae -infected and non-

infected citrus . roots. Phytopathology 69(5):

S31. 1979. Abst. 

Six citrus rootstock cultivars were inoculated with Clomus 
mosseae in a low-phosphorus sand In the greenhouse and ferti-
lized monthly with a liquid 12-0-6. Nontinoculated cultivars 
served as controls. After 140 days. roots were washed, wetghed 
and .extracted In chloroform/metthsnol, 2:1. Liptds were pur-
flied by Sephadex C-25 and separated by silica gel chromatog-
raphy. Neutral lipids (NL) and coumarins comprised about 75-
86?, glycolipids (CL) about 8-221, and phospholipids (PL) 2-7% 
of the total fat soluble extracts. In general, CL were higher 

I1195 NM1-C, S. ;., AGY, S. ; H.E.Lipid 

in controls; PL were higher in afl inoculated cultivars; and 

no differences were present In the NL and coutmsrin fraction, 
Iowever, among the NL. triglycerldes were significantly higher
in all inoculated cultivars. PL as mg/g root ranged from 1.62-
3.95 In inoculated cultivars and from 0.79 to 1.56 In controls, 
and were significantly higher in all inoculated cultivars. In 
general, cholesterol, stigtmasterol, and i-sttoaterol as per-
centages of total sterols were higher in the controls. 


'1196 SWAMINATIIAN, K. Nature of the inorganic 
fraction of soil phosphate fed on by vesicular-arbuscular 
mycorrhizae of potatoes. Proceedings of.the Indian Academy
of Sciences, B (1979) 88 (2, VI) 423-433 [En, 32 ref., 7 tab.]
Central Potato Res. Inst., Simla, India. 

Three latosols with good soluble phosphate fixing ability 

were dresscd with labelled single superphosphate and potato

plants grown in them, with or without inoculation with 

spores of endomycorrhizae. Mycorrhizal plants accumulated 

more phosphate, especially from the ferruginous Ootacamund 

soil which has the strongest affinity for phosphate. Fraction?]

chemical and radiochemical analyses of the soils, before rnd 

after the plant culture (and other evidence), indicated that the 

endophyte can attack and mobilise such phosphate fractions
 
in latosols tiat are least available to the plants. This was 

confirmed by sand culture tests where mycorrhizal and non-

mycorrhizal plants were either dressed with labelled AIPO4 

and FePO4, or fed with saturated sols. of them. In the 

former, uptake was much larger although the specific

activities remained unchanged. 

*1197 - ALLDI,H.F.; 100P.E, T.S. Jr.; 
CQlISTENSEN, M. I-nysiological alterations of 
Roufteloua Gracilis infected by Glomsis Fascicu-
Lstus, A vesicular aruscalsar u,--izalit-n-

gus. Plant Physiol." (Suppl.) 61(): 50. 1978. 
Abst. 

)corrthizal and nonmycorrhiasl seedlings at Routelous ra
rills were grown in sxenic agar cultures and greenhouse pate 
and-copared for changesin plant bionss., orphology, water 
relations,tated and cytokinin content.Infection rates of inocu.plantsaveraged752 In the agarculturesand 502 In the
 
greenhouse pots. Hlycorrhfzal plants had significantly lower
test resistanceand leafnyle tensionthannonmycorrhisal

plants in greenhouse pots. Root bLosunsIncreased
by1502and
 
root branching Increased withmyeorthizal
significantly in
faction In sear culture. TIee changes say be due in part to 
altered hormone recele. Plcorthit plants in ajar eintr.ha sitnlcantly h ther cytokinin .on.entratlonoin both 

and rootsthandid nonmycorrhiesl
control.
 

1198 CARLINO, D. E.; RtEIILI, W. G.; IIROWN, M. F.;
JOHNSON, D. R. Effects of a vesicular-arbuscular 
mycorrhlzal fungus on nitrate reductase and nitrogenaseactivities In nodulating and non-nodulatlng soybeans.
Ph'topitlology (1978) 68 (11) 1590-1596 [En, 20 rcf.]
Departments of Plant Pathology and Agronomy, University 
of Missouri, Columbia, M 65211, USA. 

Nodulating and non-nttodulating soybean isolines were 
treated with various combinations of GloCnus fasciculatus,
Rhizobium japcnicum and phosphate fertilizer. Dually
infected nodiflating soybean plants showed increases in total 
dry weight and nodule dry %%eight, as well as higher levels of 
nitrogenase and nitrate reductase activities over singly or 
noninfected plants. When phosphorus was substituted for
mycorrhizal infection, similar growth and enzyme activity
increases were observed. This suggests that VA 
endomycorrhizal fungi, which can assist legumes in the 
uptake of phosphorus, do not interact directly with nitrogen
fixing bacteria. 

1199 COOPER. K. M.; LOSEL, D. M. Lipid physiology
of vesicular-arbuseular mycorrhiza. 1. Composition of lipids
in roots of onion, clover and ryegrass infected with Glomus 
mosseae. New Phsfologist (1978) 80 (1) 143-151 (En, 36 ref.]
Depa.-ment of Botany, University of Sheffield, Sheffield,
SIO 2TN, UK.

A microscopic and biochemical comparison was made of 
the distribution, quantity and composition of lipid in roots of 
onion, clover and ryegrass infected with the VA mycorrhizal
fungus, Glomius mosseac, in uninfected roots and in the 
external mycelium from infected, aseptically grown onion 
roots. Abundant oil-droplets were observed in the internal 
and external fungal mycelium, in thle vesicles and 
chlamydospores. and adjacent to the appressoria at entry
points. Mycorrhizal roots contained significantly more total 
lipid than uninfected roots. The mycorrhizal roots 

co 
consistently contained higher levels of triglyceride than dlu 
non-mycorrhizal roots. External ntyceliunl eontained hghl
levels of neutral lipids, especially triglyceride, diglyceride and 
free fatty acids. Compared with uninfected roots, mycorrhizal
onion roots contained higher levels of diphosphatidyl glycerol, 
phosphatidyl serine, phosphatidyl ethanolamine, phospltatidyl
choline, phosphatidyl glycerol, phosphatidic acid and 
phosphatidyl inositol. With the exception of phospi-atidyl
inositol and phosphatidic acid, these were all prominant
 
components of G.mosseae mycelium.
 

1200 GIANINAZZI-PEARSON, V.; GIANINAZZI, S. 
Enzymatic studies on the metabolism of vesicular.arhuscular 
mycorrhiza. II. Soluble alkaline phosphatase specific to 
mycorrhlzal Infection in onion roots. Physiolcgical Plant 
Pathology (1978) 12 (1) 45-53 [En, 19 ref., I pl.] Station de 
Physiologic V~gitale, INRA, BV 1540, 21034 Dijon.C&dex,
France. 

The specific phosphatase was demonstrated in enzyme 
extracts from onion roots inoculated with Glomus mosseae. 
Maximum activity occurred whilst the infection was still 
young and coincided with the start of the mycorrhizal growth 
response, declining it of developmentaroyon dcin afterwardsteart as plantte opth and 
infection continued. Activity was optimal in lO'.A 

properties of mycorrhiza-specific alkaline phosphalase were 
characteristic of alkaline phosphomonesterase. Tie possible
implications of these results with respect lo mechanisms 
involved in the assimilation of phasphoris in the VA 
(vesicular-arbuscular) mycorrhiial system and/or the 
establishment of VA mycorrhizal infection are discussed. 
1201 GIANINAZZI-PEARSON, V.; GIANINAZZI, S.; 
DEXIEIMER, J.; BERTIIEAU, Y.; ASIMI, S. [Soluble
alkaline phosphatases In a veslcular-arbuscular 
endomycorrhizal association.] Les phosphatases alcalines 
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solubles dans 'association endomycorhizienne A'v~icules et
arbuscules. Physiologic Vigiitale (1978) 16 (4) 671-678 [Fr,
en, 21 ref., 3 fig.] Station de Physiopathologie Vgtale,
INRA, Dijon, France. 

When onion, tobacco and soybean roots are infected by
Glonius nosseac or E, (G sp.) new soluble phosphatases
specific to the vesicular-arbuscular (VA) mycorrhizalinfection are formed. In the association onion/G. mosseac
this enzyme activity has the properties of non-specific alkaline
phosphomonoesterase and it is closely linked to the
development of the infection and of the host. Activity is max. 
at the beginning of the mycorrhizal growth response and inthe arbuscular phase of infection. There is strong evidence
that these VA mycorrhins-specific D)h lsj-,, di of fungal
origin. Intense alkaline rhsphatsse activity has also been
found in vacuoles o, the irteicellula, and arbu.cular hyphae
of G. mosseac. The possibie iiulvement of alkaline 
phosphatases in the active phosphate transport and/ortransfer mechanisms in the VA mycorrhizal system is
discussed, 

1202 MACDONALD, R. NI.; LEWIS, M. The occurrence 
of some acid phosphatases and dehydrogenases in the 
veslcular.arbsculnr mycorrhlzal fungus Glnmus mossene. 
Ne, Phytologist (1978) 80 (I) 135-141 [En, 20 ref.J

Department of Soil Microbiology, Rothamsted Experimental

Station, Harpenden, Herts, UK. 

The occurrence of acid phosphatase, glutamate
dehydrogenase, succinate dchydrogenase, glyceraldehyde-3-
phosphate dehydrogenase, glucosc-6-phosphate dehydrogenase
and NADH and NADPII diaphorases in Glomus mosseae
(yellow vacuolate Endogone spore type) was demonstrated
cytochemically. Acid phosphatase was found in lysing andgrowing fungal structures. It was inferred that the fungus 
possesses an Embden-Meyerhof-Parnas system, a tricarboxylic
acid cycle and a ihexose monophosphate shunt. 
1203 RATNAYAKE, M.; LEONARD, R. T.; MENGE, J.A.
Root exudation Inrelation to supply of phosphorus and Iti

possible relevance to mycorrhlzal formation. New Phytologist
(1978) 81 (3) 543-552 [En, 29 ref.] Dep. of Plant Sciences, 
Univ. of California, Riverside, 92521, USA.

The mechanism responsible for inhibition of mycorrhizal
establishment in Sorghum vulgare and Citrus aurantium
under high levels )f soil P was studied. Plants were grown on
loamy sand (4.5 ppm P) receiving superphosphate at 0, 6, 28,
56, 228 and 556 ppm P. The percentage P content of root
tissue was correlated with the amount of P added to the soil.

Root exudation (net leakage of soluble amino acids and

reducing sugars during 17 h) was significantly higher with 0-

28 ppm P than with 56-556 ppm P. The amount of exudation 

was correlated with a P-induced decrease in phospholipid

levels and associated changes in permeability properties of 

root merbrunes, rather than with changes in the root content
of sugars and amino N. -11is proposed that P inhibition of 

mycorrhizal symbiosis may be associated 
 with a membrane-

mediated decrease in root exudation. 


*1204 SAGINA, 1. 1. [Amino acid composition of 
mycorrhizal plants of maize.] In Mikoriza i drugic formy

konsertisnnykh otnoshenil s-parade. 'erm', USSR. (1977)

46-50 [Ru] From ReferativnyrZhurnal (1978) 6.55.143. 


Active penetration of fungal mycorrhiza into maize roots
decreased contents of free amino acids in leaves and the
mycorrhiza; it was associated with utilization of amino acids

for active synthesis of proteins in both the symbionts. The 

amount of amino acids in all plant parts increased at the 

moment of lysis of the fungus. The transport of anino acids

from the roots to the shoots was more intensive in

mycorrhizal plants than in non-mycorrhizal ones. There were
quantitative changes in amino acids of mycorrhizal plants

during growth period, but the composition of amino acids 

was not changed. 


1205 WArPUD, L.S.; HEITIIAUS, J.J.; III 

JA~.1)Psl, E.G. Evidence for production of
nhibitor byGtEviecefr-arductimo 
rrhifponds
inhibitor by the vesicular-arboscular -rycorrhizal
fungus Gigaspora margarita. Iycologia 70:821-28. 
1978. 


Inoculation of spores of Gigaspora aargarita on 
agar medium containing activated charcoal resulted 

in an increased rate of hyphal growth. Circular 

patterns simulated by hyphal growth from groups 

of centrally plated spores follcing germination 
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permitted essessmehnt of "colony" diam. Pretreat
ment of spores or water with activated charcoal
did not enhance fungal growth. These results 
suggest that an inhibitor of fungal growth is
 
produced or released during and/or after gerinina
tion. 

1206 WATRUD, L. S.; lEITItAUSE, J.J.,III;JAWORSKI,
E. G. Geotropism in the endomycorrhlzal fungus
Gigaspora margarita. Mycologia (1978) 70 (2)449-452 (En.8
rcf., 4 fig.] Monsanto Agric. Products Co., St. Louis, Mo.. 
USA.
 

Gravity appears to induce bi-directional growth from
germinating spores of this phycomycctous cidomycorrhizal
fungus. Germ tubes grow upward and secondary branched
hyphae grow downward. Echinulate vesicle clusters are 
produced on the branched hyphae. 

1207 H0,I. Phytosterols in root systems
of mycorrhizal and normycorrhiza. Zea m L.
 
Lloydia 90:t76-t78. 1977. 
Root systems of Zeassays L. inoculated respectively
with four species of vesireula-,wlbwIGcular mymcor
rhizal fungi or unhioculated were ccnpurd for* 
content of free phytosterols. ycorrhizal root
systemsi including inseparable fungal elements,
contained significantly nroater concentrations 
:oftotal sterols, choresterol, and campesterol
than nonycorzhizal root systems; but concentra
tions of stigmasterol and I-sitosterol did not
 
differ between treatments. No significant
 

differences were detected among the four mycor
rhizal fungus treatments. 
1208 "GIANIItAZZI-PASCII, V. ;GIAIIIIIAZZI, S. 
Enzymatic studies on the metabolism of vesicular
arbuscular mycorrhiza 1. Effect of mycorrhiza foi
mation and phosphorus nutrition on soluble phos
phate activities in onion roots. Fhysiologie
 

Vegtale (1976) 14 (4) 833-sta.
 
Levels of soluble acid phosphatase activity of 10-.

week-old onions were not significantly altered by

vesicular-arbuscular ,sycorrhizaor by adding so
luble P to the soil. Root alkaline phosphatase
activity was sigmificantly recuced only in plantr
supplied with available P during growth. At1lvt,-o!;
of the soluble phosphatases after gel electropho
rcsis revealed differences in thu enzymes involv,,
in the P metabolism of roots supplied with avail
able P and those provided with P by the mycor
rhiza; a new enzyme band with an activity at pH

11and 8.5 was specific to the rycorrhizal infec
tion. 
tion.
 

1209 SC|IOXNEC|IT, J. D.; HATTINGIt, M. J. X.ray

microanalysis of elements In ellsof VA mycorrhlzal and

nonmycorrhizal onions. Atycohogia (1976) 68 (2) 296-303 (E,

6 ref., 3 pl.]
Indiana State University, Terre Haute, Indiana
 
47809, USA.
 

Segments of onion roots containing the vesicular
arbuscular (VA) mycorrhizal fungi Glomus fasciculatus ard

G. mossea were examined. Cells containing arbuscules had

considerable amounts of P, in contrast 
 to those lacking
arbuscules. Other elements (S,Cl, K and Ca) were prescnit in
both types of cell and in cells from non-mycorrhizal controls. 

*1210 BELLANDO, M. {Some biochemical aspects of
 
mycorrhiza.) Su alcuni aspetti biochimici della
 
micorrizia. Giornale Botanico Italiano (1975) 109
 
(3)145-158.
In ectotrophic mycorrhizia the plant usually de

on the fungus for uptake of salts, in par
ticular phosphates, supplying in return carbohydrates transformed by the mycobiont into alcohols
 
and sugars that the host connot utilize. The sym
biosis favours the synthesis of aminoacids and

proteins. In endotrophic mycorrhizia, inparticular 
inOtclU spp., the process is tilted in favour of 
the host, such that the external aspects at least 
suggest parasitism. 



1211 BEVEGE, D. I.; BOWEN, G. D.; SKINNER, M. F. 
Comparative carbohydrate physiology of ecto- and 
endomycorrhizas. 149-174 [En, 24 ref.] Div. of Soils, CSIRO, 
Glen Osmond, S.A., Australia 5064. 
In: Sanders, F.E.;Mrosse, B.;Tinker, P.B. (Eds.) Endomycoerhizas. 
Proceedings of a symposium heldat theUniversity of Leeds, 22-25 
July 1974. London, Academic Press. pp. 149 -174. 1975. 

The fate of "C-labelled photosynthate in 
endomycorrhizal subterranean clover was compared with that 

in endomycorrhizal Araucaria cunninghamii and 

ectomycorrhizal Pinus radiata. In subterranean clover
 
infected with Endogone mosseae, only 6 and 12%, reap. 'o 

measured activity was located in the soluble carbohdrate 

pools of mycorrhizas and uninfected roots, w ereas 

incorporation into metal-precipitated and polysaccharid6 

fractions together accounted for 90 and 76%, rep. Storage of 

carbohydrates in VA mycorrhizas appeared to be small; 

trehalose, mannitol and other polyols were not found, but 

some storage occurred as glycogen. In subterranean clover, 

where infection was deliberately restricted to a localized part 

of the root system, activity/unit wt. of hyphae was nearly 4 

times and total activity 24% of that of subtending roots. The 

extramatrical F. mosseac hyphae were only 1% of the total 

wt. of the plant, but infection resulted in a 150% increase in 

plant growth. The greater translocation of 11C assimilate to 

the roots of mycorrhizal plants was due to greater amounts of
root in the mycorrhiza/system, rather than large fungal 
sinks. It is suggested that sucrose and glucose are the
principal sugars transferred, .low 

1212 BOWEN, G. D.; BEVEGE, D. I.; MOSSE, B. 

Phosphate physiology of vesicular-arbuscular mycorrhizas.

241-260 [En, 24 ref.] Div. of Soils, CSIRO, Gle-i Osmond, 

S.A., Australia 5064. 

In: Sandcr., F.E.; Mosse, H.; Tinker, P.B. (Eds.) Endomycorrhizas. 

Proceedings of a symposium tield
at the University of Leeds, 22-25 
July 1974. London, Academic Press. Pp.

Mycorrhizal roots of subterranean clover cv. Bacchus 
Marsh inoculated with Endogone mosseac took up more than 
twice as much phosphate as roots from non-mycorrhizal
plants. Differences in uptake between mycorrhizal and non-
mycorrhizal roots on the same plant were much smaller. 
Phosphate uptake was high in young uninfected root tips and 
decreased sharply with distance from the apex, except where 
mycorrhizal infection occurred. Microautoradiographs showed 
that uptake by hyphae outside the root was a primary cause 
of the increased phosphate-absorbing power of mycorrhizas.
Phosphate was translocated to arbuscules and vesicles inside 
the plant and thence to the higher plant. Phosphate was not 
translocated preferentially towards mycorrhizas or stored in 
them. 
1213 HO, I.; TRAPPE, J.H. Nitrate reducing 
capacity of two vesicular-arbuscular mycorThizal. 
fungi. Mycologia (1975) 67 (0 886-888. 
Evidence is presented that Glanusumacrocarpvs 
[(E..one sacrocama] and G--rTEosse u e 
nitrate to nitrite and therefore presumably pos-
sess the nitrate reductase enzyme system. Thus 

these widely distributed VA mycorrhizal fungi 

assume increased symbiotic effectiveness in
 
terns of N assimilation and translocation to the 

host. 

1214, LEWIS, 1). It. Comparative aspects of the 

carbon nutrition of mycorrhzas. 119-148 [En, 110 ref.I
Dep. 

of Bot., Sheffield Univ., Sheffield SI0 2TN, UK. 
hI: Sanders, F.E.; Mosse, B.; Tinker, P.B. (Eds.) Endomycorrhizas. 
Proceedings of a symposium held atthe University of Leeds, 22-25 
July 1974. London, Academic Press. pp.119 - 148. 1975. 

The classification and nomenclature of mycorrhizas are 
discussed. The C nutrition of mycorrhizal associations is 
discussed with reference to physical sources of C for 
mycorrhizal fungi, the direction of net flux of carbohydrate in 
mycorrhizas, the chemical nature of major C sources for 
mycorrhizal fungi, maintenance of biotrophy and 2.way 
transport of C. 

1215 LING-LEE. M.; CIiLVERs, G. A.; ASIFORD, A. E. 
Polyphosphate granules in three different kinds of tree 

mycorrhiza. New Phytologist (1975) 75 (3) 551-554 [En, 11 
ret., I pl.] Australian National University, Canberra, 
Australia. 

Using cytochemical techniques, granules containing 
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polyphosphate were rferccted in sheath, intercellular and 
intracellular hyphae of Arbutus unedo ectendomycorrhizas
and in hyphae and vesicles of Liquidambar styraciflua 
endomycorrhyzas.
1216 PEARSON, V.; TINKER, P. B. Measurement of 

phosphorus fluxes In the external hyphae of endomycorrhlzas. 
277-287 [En, 9 ref.] Dep. of PI. Sci., Leeds Univ., Leeds 
LS2 91T, UK. 
In:Sanders, F.E.; Mosse, D.; Tinker, P.B. (Eds.) Endonycorrtizas.
Proceedings of a symposium held at the University of Leeds, 22-25 

July 1974. London, Academic Press. pp. 277 - 287. 1975. 
External hyphae of mycorrhizal seedlings of white clover 

were grown in petri dishes divided by a 6 mm high partition, 
with soil agar on I side and tap water agar on the other. A 
sterile seedling was transferred to the soil agar and inoculated 
with pregerminated spores of Glomus mosseae. After 1-2 
months, the roots showed normal VA infections; hyphae 
ramified through the soil agar and later grew over into the 
water agar. Hyphae crossing the partition were counted and 
their diam. measured. Lanolin was spread on to the partition 
to form a barrier to diffusion around the hyphae. 1P was 
added to the water agar and its appearance in the clover 
shoots was detected with a specially desigsed 13-ray counter 
There was a steady increase of 3 in the shoots dunng the 6 
days after exposure, but the shoots only contained c. 5% of
the 3p indigests of the whole plant and surrounding agar. 
Retention of P in roots and hyphae nay have been due to

transpiration rates under petri dish conditions. Thephosphate flux in the hypha, was calculated as 0.3-1.0 X 
10- moles/cm's, compared with the previously calculated 
value of 3.8 X 10' moles/cmrs for entry point hyphae.

1217, WOOLItOUSE, ff. W. Membrane structure and
 
transport problems considered in relation to phosphorus and
 
carbohydrate movements and the regulation of endotrophic
 
mycorrhizal associations. 209-239 [En, 48 ref.] Dep. of Pl.
 
Sci., Leeds Univ., Leeds LS2 9JT, UK.
 
In: Sanders, F.E.; Mosse, B.; Tinker, PB. (Eds.) EUdomycorrhtzas.

Proceedings of a symposium held atthie University of Leeds, 22-25
 
July 1974. London, Academic Press. pp. 209- 239. 1975.
 

Transport problems in endomycorrhizas are discussed 
with reference to the mechanism of movement of phosphate
from the soil sol. into fungal cytoplasm and from there to the 

host cell cytoplasm; the mechanism of movement of 
carbohydrates from host cell cytoplasm to the fungal
cytoplasm; and the mechanism by which the cone. of 
availale phosphate regulates the extent of fungal pcnctration
of the host, the growth of the fungus within the host and 
hence the subsequent movement of carbohydrates from host 
to fungus. 

*1218 IIEPPER, C.M.; MOSSE, B. Trehalose and man
nitol in VA-rycorrhiza. Rothainsted Exp. Sta. Re
port, 1972:81. 1973.
 

* 1219 PROTSENKO, M. A. [Electron mcroscope 
study of the localization of acid phosphatae In pea 
mycorrhfizal cells fungus.] Doklady Akademiidigesting the 

Nauk SSSR (1973) 211 (1) 213-215 [Ru] Institut
Biokhimii
 
Im.A.N.Bakha Akademii Nauk SSSR,Moscow.
 

*1220 GRAY, L.E. Physiology of vesicular-ar
buseular mycorrhizae .n:lacskaylo, E.,
 
ed. 1971. Mycorrhizae. Proceedings of the First
 

North.American Conference on Hycorrhzae held at 
University of Illinois, April 1969. Misc. Publ. 
USDA Forest Serv. 1189 (145-150). 

A review with 29 references, which concludes that 
vesicular-arbuscular mycorrhizae (those formed by aseptate 
fungi) can increase plant growth by increasing the nutrient 
absorption or the roots and by increasing the utilization of 
less available forms of P. Little is known of the effect of 
mycorrhizae on plants growing in fertile soils. 



MISCELLANEOUS
 

*1221 DAVIS, E.A.; YOUNG, J.A. Isolation and Poiseuille conductance. Bean roots with dif
subculture of VA-mycorrhizal fungi from high fer- ferentiated vessels had 8 times more axial
 
tility soils. Agronomy Abstracts 1982. p.185. conductance per unit area of stele than pine roots,
 
Ubiquitous endomycorrhizal fungi may help plant and 6.5 ties moare axial conductance than bean
 
survival and growth under adverse growing condi- roots with undifferentiated vessels. Change in
 
tions, e.g. low soil fertility. However, many axial conductance of bean roots with temperature
 
fungal isolates capable of providing benefit where was completely explained by change in viscosity
 
P is deficient become "ineffective" when introduced of the solution. Axial resistance was negligible
 
into agricultural/horticultural systems where in the experiments wfiere the hydraulic conductance
 
liberal amounts of fertilizer/amendments are used. of whole root systems was measured.
 
As a possible remedy we seek to discover, isolate, *1225 MceOOL, P.M. Induced pathogenicity of the
 
and subculture vesicular-arbuscular mycorrhizal
 
(VAN) fungal species adapted to, or tolerant of, vesicular-arbuscular mycorrhizal fungus, Gtomw
 
more ingse s ituartoeans. Sam s on tomato subjected to environmental
maage eld aicaat~IL, 
more intesively managed field situations. Samples stress. Phytopathology 71(2):240. 1981. Abstr.
 
collected from well-fertilized Ag. Exp. Station Seven species of vesicular-arL scular mycorrhizal

fields cropped with various wheat, triticale, rye, fungi were evaluated for their effects on the
 
and hop cultivars have shown as much as 20% root growth of five crop species in the greenhouse. 
colonization by VAM fungi; averages are closer to Transplants of each host were grown in 15 cmpots 
.8%, but several with low colonization have exten- filled with spore-infested (0.3 spores/g), anutn
sive external hyphae. In addition, feeder roots claved sandy soil having 69 ppm phosphorus and 
from older, liberally-fertilized private hops yards pi of 5.7. Growth parameters for both the fungi 
(Bray P> 100 ppm) in the Willamette Valley also and hosts were monitored at 45, 60, 90, and 120 
have substantial VAM colonization. The isolation days (fie plants/treatment/date). Gfomts epiga
and identification of such higher-fertility-toler- ews, G. etwicatus, and G. mo6scae provided a 50, 
ant species will aid in the selection of VAN fungal 50, and 200% growth increase, respectively, in 
isolates that may still benefit plants despite in- citrus after 120 days. ,orfmseu i a.tus and G. 
tensive management practices. da~cicutatU increased tomato yield. 200 and 300 

1222 NELSEN,C.E.;SAFIR, G. R. The water relations respectively. These two species caused earlier 
of well-watered, mycorrhlzal, and non.mycorrhizal onion bloom and larger flower in chrysanthemum. Peach
 
plants. Journal of the American Society for Horticultural responded well to each species in all growth
 
Science (1982) 107 (2)271-274 [En, 19 ref.] Michigan State parameters, whereas, podocarpus did not. Root
 
University, East Lansing, MI 48824, USA.
 

Mycorrhizal (Glomus etunicatus) onion plants, . colonization and sporulation of the mycorrhizal 
Downing Yellow Globe, had higher leafwater potentials, fungi were of little value in predicting plant 
transpiration rates and hydraulic conductivities, and lower response. Ranking of host response to fungal 
leafresistances than did non-mycorrhizal plants grown in low species varied with time emphasizing the need for 
soil P conditions. When non-mycorrhizai plants were grown' serial monitoring.
 
under high soilP conditions (with an addition of 50 p.p.m.
 
i'),the 4 parameters were not different those of *1226 McGRAW, A.-C; SCIIENCK, N.C. lost-specifrom 
mycorrhizal plants. The magnitude of the effect of ficity of vesicular-arbuscular mycorrhizal fungi 
mycorrhizal funsi on the water relations of the host may. in on 5 crop species. Phytopathology 71(2):241. 1981. 
part,be a function of P nutrition. The differences inleaf Abstr. 
water potentials, transpiration rates and leaf resistances arc 
considered to be the result of the differences found in Tomato seedlings were incoulated with soil con

6abcJcuntlhydraulic conductivities. taining the mycorrhizal fungus, Gtomu. 
tUb while control seedlings received no inoculum. 

*1223 Puppi, G. [Use of ,eslcular-arbuscular mycorrhlzas Three weeks after inoculation, the plants were 
in the reclamation of sand dnnes, eroded soils, subjected to .30 ppm ozone once weekly for awaste tips and 

mines.] L'uso delle micorrhize vescicolari-arbuscolari nel period of 5 weeks while controls received only
 
recupero diterreni sabbiosi, erosi, di discarica e di miniera [a
 
review]. Micologia Italiana (1982) 11 (2) 5-10 [it, en. 20 rc.] filtered air. Plants were harvested twice weekly
 
Istituto dell'Orto lotanico, Rome, Italy. 
 and analyzed for mycorrhizal infection and total
 

dry weights. When the experiment was run during

*1224 SANDS, R.; FISCUS, E.L.; PEID, conditions of optimal temperature, light and day-


C.P.P. Hydraulic properties of pine and bean lenght, ozone eliminated the beneficial growth
 
roots with varying degrees of suberization, vas- response due to the mycorrhizal fungus. lowever,
 
cular differentiation and mycorsrhizal infection, when environmental conditions were sub-optimal,
 
Aust. J. Plant Physiol., 1982 9 559-569. mycorrhizal control plants were smaller than the
 
The hydraulic behaviour of root systems of loblolly non-mycorrhizal controlsi The growth of mycor
pine seedlings conformed to the model of Fiscuts rhizal plants exposed to ozone was further re
(1975) and Dalton et al. (1975). The average duced as compared to non-mycorrhizal controls.
 
hydraulic conductance per unit of root sUrface Growth depression in mycorrhizal control plants
 
area was 1.11k 10-6 cm s-l bar-1l. The hydraulic under conditions of environmental stress may
 
conductance of vrious Farts of pine root systerm result from an alteration of the symbiosis in
 
was determined using roots severing experiments, favor of pathogenicity.
 
The average hydraulic conductance of brown (older *1227 NELSEIJ, C.E.; SAFIR, G.R. Water move
suberized) roots was 7.55 xlO-7 en s -1 bar-l,
 
and that of white (newly regenerated unsuberized mat in vesicula-arbuscular mycorhizal onion
 

roots was 1.95x10-6 an s-1 bar-l. Hydraulic (Allimcopa) 72id Annual Meeting of the Ame
conductance was independent of the amount of riean Phytopathological Society and the Canadian
 

mycorrhizal infection. The mean maximum exudation Phytopathological Society. Aug. 211-28. 1980.
 
rate from detopped seedlings at zero hydrostatic Phytopathology 71(2):245. 1981'. Abstract.
 

pressure difference was 1.31x 10-7 cm s-l. Onion plants (Allium cepa L.), with and without
 
Axial conductance of nutrient solution by roots the mycornhizalT igus-hci~is fasciculatus, were
 
of bean plants and loblolly pine seedlings was grown under low phosphorus c-onditions (9ppm P.
 
measured at 250C. Bean vessels and pine tracheids Bray P-1 extractable" in the growth chamber.
 
conducted at 0.4 and 0.55 times idealized One half of the non-twycor'rhizal (NM) plants.were
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fertilized with P to increase the growth to 
levels sirailar to that of the mycorhizal (NYC) 
plants. Transpiration rates of YC and fertil-
ized Nil onions woe similar (1.0 and 0.9 gn dm-2) M ns l ( a 0 ideficient;

h u-)jder well-watered c-Dnditions; the rates 

of non-fertilized 1 1 plants were about 50% lower 

(0.5 gm drn-2 hr-1). Laf water potentials 

of the HYC and fertilized til onions were equal 

(-3.5 and -3.2 har-), while potentials of the 

non-fertilized NIlplants were significantly 

'.ower (-6.7 bars). Calculated hydraulic 

conductances (xlO-7 cm bar-1 s-1 ) were: MYC= 

4.6, fertilized NM=1.5, and non-fertilized =1.1. 

Stcmatal resistances (s an-i) were: MYC= 3.2, 

fertilized N=3.6, and non-fertilized= 9.9. 


1228 BAGYARAJ, D. J.; MANJUNAT,R oot length in relation A.; nOAN. R.to endomycorrhizal Infection InBgrasses. Mfysore Journal of Agricultural Sciences (1980) 14 

(3) 318-320 [En, 4 ref.] Dep. of Agric. Microbiol., Univ. of 

Agile. Sci., GKVK, Bangalore 560 065, Karnataka, India. 


The root segments betwveen 3-4 cm and between -9 cm 
.were found infectedI-cm segment 45 daysnot after inoculationThe infectionwhile the lowestroot was infected. increased 


i t emean w5asnotifted. Tino iction ireasen

time 75 ~ithafter inoculation, there was noand, days 

signific-ant difference in percentage infection among the
different root segments. The mycorrhizal infection spread to
deeper layers by the mycelial growth through the root. 

1229 HEAP, A. J.; NEWMAN, E. I. Links between roots 
by hyphae of vesicular-arbiscular myeorrhizas. New 
Phytologist (1980) 85 (2) 169-171 [En, 8 ref.] Department of 
Botany, The University, Bristol BS8 lUG, UK. 

Using a buried slide technique, hyphal connections are 
shown to exist between different roots on one plant, Lolium 
perenne, and between two roots of different species L. 
perenne and I'lantago lanceolata. These two species are 
commonly found together in permanent pasture. 

1230 TISDALL, J. M.; OADrs, J. M. Stabilization of 
soil aggregates by the root systems of ryegrass. Australian 
Journal ofSoil Research (1979) 17 (3) 429-441 [En, 27 ref.] 
Dep. of Soil Sci., Waite Agric. Res. Inst., Adelaide Univ., 
Glen Osmond, S. A. Australia 5064. 

The root system of perennial :,egrass was more efficient 
than that of white clover in stabilizing aggregates of Lemos 
loam because the ryegrass supported a larger population of 
vesicular-arbuscular mycorrhizal hyphac in the soil. Electron 
micrographs showed that the hyphae were covered with a 
layer of amorphous material to which clay particles were 
attached. 

1231 CHtRISTIE, P.; NEWMAN, E. .; CAMPBELL, R. 
The influence of neighbouring grassland plants on each 
others' endomycorrhizas and root.surface microorganisms. 
Soil Biology & Biochcmistry (1978) 10 (6) 521-527 [En, 23 
ref.] Botany Department, The University, Bristol BS8 hUG, 
UK. 

In three glasshouse experiments the grassland plants 
Anthoxanthum odoratum, Lolium perenne, Plantago
lanceolata and Trifoliurn repens were grown in pots of 
grassland soil, in monocultures and in various two-species
mixtures. Mixed-species and single-species swards were also, 
sown in a garden bed, and in a permanent pasture P. 
lanceolata individuals whose surrounding vegetation had been 
removed were compared with control plants. The abundance 
of root-surface bacteria and fungi, and of internal mycorrhizal 
infection were measured by direct observation of randomly
.elected root segments. The abundance of all three microbial 
groups on a given "host" species was often significantly 
altered by the presence of other plant species. Bacteria were 
usually changed in the same direction as fungi, but 
proportionately less. Mycorrhizas were usually changed less 
than the other two groups and not always in the same 
direction. In the pot expenments, when growth in a mixture 
resulted in a plant being larger and having higher nutrient 

1232 MOALALI, -if.; WEED, S. B. Weathering of 
micas by mycorrhizal soybean plants. Soil Science Society of 
America Journal (1978) 42 (2) 367-372 [En, 32 ref.] North 
Carolina Agricultural Experiment Station, Raleigh, NC 
27607, USA. 

Two bioties, a phlogopite, and a muscovite, ground to 
yield sandsize flakes, were used as sources of K for soybeans 
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grown in pot culture with and without vesicular-arbuscuiai 
mycorrhizal association. On the low-fertility soil used. effects 
of the mycorrhizae were most pronounced in terms of P 
uptake. Plants in noninoculated pots were stunted and P 

no K deficicncy was observed in these plats. Plants 
grown in inoculated soil were larger and did not exhibit Pdeficiency symptoms; they were, however, K deficient. When 
P deficiency was correctcd, there was no difference in plant 
growth attributable to K source, though the micas differed 
markedly in their abilities to supply soluble K. The 
mycorrhizae appeared to accelerate weathering of the biotites 
and the phlogopite, but no effect was observed on the 
muscovite. Electron microprobe analysis showed extensive 
removal of K and some removal of Al from edges of the 
readily weathered biotite flakes subjected to biological 
weathering.P 

1233 StrrroN, J. C.; Sttrt'i'ARD, B. R. Aggregation of 
sand-duney soil9 6 by endomycorrhizal3/ ) -33 fungi. Canadian Journal ofo a ( 54 2Botany (1976) 54 (3/4) 326-333 [[En,n fr]r DepartmentD e rt ntoff 
Environmental Biology, Ontario Agricultural College,University of Guelph, Ontario NIG 2WI, Canada. 

The mycorrhizal fungus Glomus in association with bean 
hosts (Phasrolus vulgari L.) was the dominant factor in the 
aiggregation oof sand particles in sterilized dune soil artificially 
inoculated either with Glornus, or with Glomus and a soilextract containing miscellaneous microorganisms. The weight 
of sand adhered to roots harvested from dried soil was about3 times greater in mycorrhizal than in nonmycorrhizal roots.The weight of sand aggregates per kilogram dried soil from 

among roots of senescent beans was 10 g in notinycorrhizal 
plants but 54 g in mycorrhial plants. The fungitoxicant 
oenomyl prevented mycorrhizal development and markedly 
restricted sand aggregation on and anmog roots of beans 
grown in soil inoculated with Glornus. A soil extract 
enhanced mycorrhizal development, the amount of sand 
adhered to mycorrhizal roots, and the extent of sand 
aggregation among mycorrhizal roots. Based on microscopic
observations, the major mechanism licking sand grains in 
aggregates was the binding of sand to extensive Glomus 
mycelia. 

*1234 ' BULAVSKAYA, E.S.; KIIRUSHICHEVA, E.P. (hi
croflora of mycorrhizal roots of raize plants.)
Hikroflora kornei mikoriznykh rastenii kukuruzy. 
Trudy Cor'kov. Golovn. S.-Kh. Inst. (1975) 65, 47
50. l 
Qualitative and quantitative differences in the 
composition of fungi, bacteria and cellulose decom
posing micro-organisms in mycorrhizal and non-mcot 

rhizal roots of maize are indicated. Spp. of fungi
 
associated with mycorrhizal roots are described.
 

.1235 UIILIG, S.K. Investigations on drought 
resistance of mycorrhiza-forming fungi. (Germ). 
Zentralbl. Bakt. Parasitenk. Infekt. Hlyg., Abt. 
2, 127:124-133. 1972. 
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