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’Vesoculor arbuscular mycorrhu‘en and pgenotype effect
V on Peanut symbiosis and growth

By K.R. Krishna and J.H. Williams
Keywords—Colonization, peanut genatypes. phaspharus
Introduction

Peanuts are largely grown in nutfient and moisture
deficient soils of the semi-arid tropics of India und West
Africa. Growth and nutrient uptake, particularly
phasphorus and zinc were increased by Vesiculur Arbuscular
Mycorrhizaly (VAM] inoculation [Krishna G Bagyaray.
1984). This paper reports on the infiuence cf VAM and
fertilizer phosphorus on P nutrition end growth of peanuts
and genotypic differences in VAM colonizatian.

Materials and Methads

Pot trials using an Alfiso! (pH 7,2: 2.0 PPM Qlsen's P)
with and without VAM [Glomus eeiaaeum) were conuucted
in a glasshouse, maintained at 27-31°C. to exsmune the
extent of phosphate uptake and growth by peanuts {TMV
2) from VAM inoculation, A second pot trisl with an
Alfisol (pH 6.5: 2.5 ppm Olsen's P) examined the
differences in P uptake ability of 10 different VALY fungi.
from a partially acidulated rock phosphate (Hodjari rock),
applied at 6 kg P ha~! basal. The grennhause-grown
plants were harvested B0 days after planting. and their
phosphorus contents were measured by vanadomolydate
method (Jackson, 1871). .

The genotypes each of spanish, velencia, virginia bunch.
and runner types were grown in with 3 replications &t
ICRISAT Center (17° 36 'N, 78° 16 'E soil pH 7.2, 8.0
ppm Olsen's P) and Anantapur {14° 41 'N, 73° 'E, svil
ph 6,5 13.0° Olsen's P). in South India during the 1365
and 1886 rainy seasons, VAM colonization and P uptake
measurements were made on 60-day-old plants.

Results and Discussion

The phosphorus response graphs of VAM-inoculated and
noninoculated peanuts (Fig 1) show that between 2.5
and 12.5 ppm OQlsen's P, mycorrhizal plants had
significantly (P 0.05) higher shoot dry matter and to:al
P. Between 4-12.5 ppm the non-mycorrhizal plants did
not respond to P application, while inoculated plants
responded with increesed growth and P uptake, Clearly,
peanut derives appreciakle benefits in terms of P uptake
from VAM,
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Fig 1. Shoot dry matter (a]l and phosphorus uptake (b)
of peanuts grown in an Alfisol at different levels of
available phosphorus with and without VAM inoculation.

VAM fungi are known to augment P uptake from rock
phosphates containing sparingly soluble phasphorus. In
8 comparison, efficiencies of 10 different VAM fungi
in terms of growth response. and P uptake from Kodjari
rock phosphate, differed significantly (Fig 2), Inoculation
with Gigaspors calospora resulted in grestest growth,
while Glomus fasciculatum resulted in highest P uptake.
Two different isolates of the ssme species. Glomus
monosparum differed in their ability to enhence P uptake.
Research is needed to determine if it is poasible to exploit
th?o variations
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Fig 2. Response ol groundgnut cultivar TMV 2 1o

inoculations with various mycorrhical fungi in an Alfisol
smendec with Kodjari rack phosphate (ot the rate of
€ kg F ha”! basall, ICRISAT Center, summer 1485,

Treatments:
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Genotypes differ for VAM colonization and P uptake,
It is said that genetic constitutior and its physiological
neey for phosphorus could affect the extent of VAM
colonizatinn (Krishna et ol 1885). fcur field trials with
10 genctypes each of spanish, valer<ia, spreading bunch
and runner types revealed that siznificerm differences
vcecurred between genotypes for VM colonization in
each botanical group. Location effects were also
significant. They ranged from 27-33% for the spanish
genotypes. 16 to 34% for valencia. J238% for spreading
bunch and 17-38% for runner, Suz* differences in VAM

calonizaticn  are  attributable :: :he interaction of
differences in ront anstomy anz ~=ysiology with VAM
fungi. A& higher level af colonit:iicn is an indication
ol better fungul/root contract: = o prerequisite for
increased VAM  henefits and ce:ter adaptation to
nutritional deficiency, The pesseslitias of madifying

the armount of VAM colonizatiz*
are being explored.

2y genetic methods

Table 1. Mean VAM calonizatior. 3¢ 40 genotypes grown
8t 2 locatians in South India during 738 and 1908,

Spreazing

Spanish Valencia _bures Runner
ICG Zaor DG Cul [ Lai ICG Cal
no. (%)  no. (%) no. %) no. (%)

1164 35 1626 34 30«7 3§ 3048 39
10505 38 1908 32 267 3¢ 5363 3
7827 3¢t 7885 30 45C7 33 4150 32
1101 3 10974 30 LTI 5302 30
10525 31 2738 30 83 ¢ - 434y 30
1521 32 4700 28 3030 3 156 30
1773 25 1707 26 437 6 2607 26
5305 2« 1oN70 21 R3:" X% 5139 26
221 . 1887 19 308 05 4148 21
1506 22 10508 186 22 12 5622 17
SE - 5.7

ICG ne. = 'ZRISAT Center Grouna~.: :ollection number
Col (%) = Percentage colonizatior
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