0 Kamle Ray 1997
PRINT: ISSN 0970-9274 ONLINE: 2456-6608

J. Hum. Ecol, 8{3) : 203.204 {1997
DOI: 10.31901/24566608.1997/08.03.10

Comparative Effect of ﬂﬁizob:‘um and Vesicular Arbuscular
Mycorrhiza Inoculation on Cowpea in Mine Waste
Soils of Orissa

T.K. Routray, R. Patnaik, G.S. Padhi and A.K. Mishra

Labaratory af Microbiglagy, PG, Department af Botany, Utkal University, Bhnbaneswar 751 004, Orisra, Indic

KEY WORDS  Heavy Melal Toxicily. Legume, Minesol.
Rhizabium. ¥AM.

ABSTRACT D to heavy mindng activites the vield of
cowpei s decreasing drastbeally an the valleys of Sukinda
amd Kaliapank, in Orssa. To lmprove plant growth and yield
and mime ol status, bofentlisers like Bhizobium and VAM
fungh (Glomus moseeas) were selecied and fested in nors-
ery conditions. Dual ineculation of Rhizebiam and VAM,
showed much beter plant growth than single stroim inocu-
latien. Dlutken of mine sodl with sand (25%) further im-
proves growth and nodualation of Cowpen.,

INTRODUCTION

Cowpea { Vigna unguiculata (L.) Walp) is
ome of the most important forage crop of East-
ern Crhats region of Orissa. Now a days this re-
gion is facing serious environmental quality
degradation problems due to overexploitation of
mineral resources, praciised by open caste min-
ing svstem, resulting decrease in growth and
yicld of cowpea, through leaching of heavy
metal toxic 1ons. The inoculation of sovabean
seed with an efficient Rhizobium, has become an
important farm practice in different parts of the
world, The inoculation of cowpea seed with
Rhizobium is yet to be established as a definite
important practice in mine waste soil. This ex-
periment was underiaken with a view o increase
growth and nodulation of cowpea through, dual
inoculation of Rhizebium and Vesicular Arbus-
cular Mycorrhizal (VAM) fungi in mine waste
soils.

MATERIAL AND METHODS

The experiments were carried out during July
o Ociober 1992, in the nursery of Botany De-
partment, Utkal University, Bhubaneswar. The

chromite and Iron mine waste soils were collect-
ed from Sukinda and Daitary mine areas of Oris-
sa, respectively. Polypots (15.2 X 25.4 cm) were
filled up with pure mine waste soils and sand
amended (mine soil : sand, 3:1) mine waste soals
(3 kg/Polypot) of each mine soil. Seedling were
raised from surface sterilised cowpea seeds,
germinated in sterile petri dishes over water
soaked cotton, that were used for polypot cul-
ture being inoculated with Rkizebiwm suspen-
sion (107 cells/ml.). The Rhizobiwm strain
(W U42) isolated from the test plant was used as
inoculum. For mycorthizal inoculation, Glomus
mosseae (Micol and Gerd. ) inoculum consists of
soil (1gm. soil/polypot) along with root chops
of Sorghum species conlaining spores of Glomus
massede (20 sporesfgm. soil, approx.) added 2
cm below the surface layer. The polypots for
each mine soil with pure and sand amended con-
dition were arranged in randomised bock de-
sign, consisting of four treatments, such as (i)
Control (i) Rhizobium treated (i) VAM treat-
ed, and (iv) VAM and Rhizobiwm dual treated
with adequane watering under natural condition,
Thining of plants was done, keeping one plant
per polypot, after seven days. Sampling of plants
was done at the final stage (75 days). The dry
weight of plants was taken after keeping the
samples in oven at 60° for 48 hours. The nod-
ules were separated from carefully uprooted
plants, dried and the dry weight was taken like
the plant dry weight.

RESULTS AND DISCUSSION

The results of growth and nodulation of cow-
pea are represented in table 1. Plant growth
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Tahle I: Comparative effect of Bhizobivm and YVAM inocalation on growth and nedulation of cowpes in chro-

mile and Iron mine waste soil
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measured in terms of plant dry weight and nod-
ulation in terms of nodule dry weight were found
to be very low in pure mine soils, atributed to
stress conditions like acidic pH. low nutrient
content, along with presence of heavy metal
loxic ions in mine soil (Mishra et al., 1990},
Addition of sand does not add o the nutrient
content of the mine-soil, the increase in growth
may be due to decrease in heavy metal toxic
impact of mine soil, coupled with the enhance-
ment of soil porosity and acration (Thatoi et al.,
1993). Plant growth and nodulation were seen
Lo increase, with inoculation with Rhizobium.
The low nodulation capacity in untreated soils
(hoth pure and sand amended) might be due to
poor survival of indigenows rhizobia. Interest-
ingly VAM inoculation shows a higher growth
response, than Rhizobium inoculation in chro-
minle mine soil, but it is lower in iron mine waste
soil, indicating the sensitiveness of VAM to
stress condition of Iron mine soil. However dual
inoculation of VAM and Rhizobium shows the
best growth and nodulation of cowpea in each
af the mine-so1l condition, perticularly in sand
ammended mine soil conditions. Phosphorous
deficiency is an important limiting factor in ni-
trogen fixation and legume production (Jacob-
son, 1985). Legumes inoculated with both rhi-
zobia and Y AM fungi benefit from P uptake
and generally have greater N, fixation, nodule
mass, NP content and yicld (Rawat etal., 1991)
than legumes inoculated only by Rhizobium
{Barca and Azocon-Aguilar, 1983), The dual
inoculation of VAM and Rhizobium has been

tound to be much effective in chromale mine
wasle soils.

Therelore, we conclude that dual inoculation
of Bhizobiwm and VAM fungi has greater poten-
tial for improvement of cowpea growth and can
be tried for further field inoculation study, with
sand amendment 1o mane waste soils,
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