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Potency of Rhizobial Strains from Different
Environments to Increase Economic
Productivity in Some Legumes
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Rhizobial strains from different environments were isolated and characterized through
root nodule-trap method. The isolates were employed as biofertilizer 1o three tropical
legumes. Application of these strains as bio-inoculants increased econamic productivity
such as number of pods, total dry weight of pods, dry weight of seeds, dry weight of pod
wall and dry weight of 100 seeds in Vigna mungo (L.) Hepper, V. radiata (I..) Wilczek and
V. unguiculata (L.) Walpers. Among, the different rhizobial strains isolated virgin soil isolate
performed well compared to others regarding economic productivity. The virgin soil
rhizobia also belong to ‘cowpea miscellany group’ and they are more virulent and vigorous

compared to other strains.
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Indian soil is mostly impoverised in nitrogen. The
role of legumes in enriching soil fertility is known
through centuries. The pulse crops capable of fixing
atmospheric nitrogen symbiotically occupy the second
position next to cereals (Pandey 1880). The seeds of
these plants contain more proteins. The high protein
content is related to the presence of root noduies
containing nitrogen fixing bacteria. Microbes play
many imporiant roles in agricultural biotechnology, one
of these is biological nitrogen fixation (BNF) (Das
1991). In view of spiralling rise in the cost of synthetic
fertilizers, dwindling of cultivable land, year after year
and increasing saline and drought-prone lands for
cultivation; biofertiiizer application 1o soils under
different agroclimatic condition is being given a serious
thought. The present study aims at screening drougnt
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prone, saline, virgin and garden and polluted soils
(Tannery effluent) for naturally occurring efficient and
stress tolerant strains of rhizobia for improvement of
economic productivity of three summer legumes.

Materials and Methods

Soil samples were collected from sub-soil surface
from ditferent environiments (locations) such as focal
botanical garden (Bharathidasan University) polluted
tand (Tannery effluent), virgin land and coastal saline
land.  The pH of the tannery poliuted soil was more
alkaline with highest elsctrical conductivity (EC) values
of 4.41 mScm’. Total organic matter, nitrates and
nitrites were higher in the garden, virgin soils,
compared to the saline and palluted soils. Sodium
was higher in the tannery polluted soil. Elements such
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a5 magnesium, nitrogen, iron were lower in both the
polluted and saline Soils compared 1o either virgin or
garckn sol. The collected soil samples were filed in
polythene bags (30 cm x 20 cm) and uniform sized
Vigna mungo (L.) Hepper var Vamban V. radiata (L)
Wilczek var Vamban and V. unguiculata (L) Walpers

Vambam seeds were sown after surface
sleriization. After 4 weeks of growth the plants were

isolated. The isdated rhizobia from the respective soil
were used simoculum for al the three species of Vigna.
Thus, eachplaniwas treated with four different thizobial
isolates indeperdentl for assaying economic yield
The numbesrof pods increased significantly in virgin
soil rhizoba treated plants of Vigna mungo by 58%
over the conroland in other treatments, the increment
was only mrginal (Table 1). In V. radiata, application

ap
1o remove the soll particles. Fully formed and healthy
pinkish nodules were selected. The surface sterilized
nodiules were crushed and the milky juicy, extract was
alioved to mix vith the sterile distiled water. From
s, up to 10°* serial dilutions were made and 0.5 m!
sample from six-fold diluted series, was plated into
yeast extract mannitol agar (YEMA) medium
incomorated with conga red (Vincent 1970). The petri
plates were incubated at 26°C for 48 to 72 h (80D
incutator, Chennai, India) for development of rhizobial
colories. The single colonies which did not absorb
congo red were picked out and streaked successively
on YEMA plates. The rhizobial strains were icentified
at the Centre for Advanced Studies (CAS) in
Agricultural Microbiology, Tamil Nadu Agricuitural
University, Coimbatore, Tamil Nadu, India, as “cowpea
miscllany group.”

The infectivity and noduiation tests were performed
ihrough Leonard jar experiment. 100 ml of the
respective rhizobial cultures from different soils were
indiependently mixed with a slurry (gum arabic). and
seets of Vigna mungo, Vigna radiata and Vigna

slu o uniformiy

y
coat the seeds with the inoculant. Finely ground
calcum carbonate sieved through 300 mesh was
added 1o the freshly inoculated wet seeds in a
container and mixed rapidly until seeds were evenly
coaled. The fime-coated seeds appeared as white
tablels (pelleted seed).

Heallhy and uniform-sized bio-inoculated seeds
were sown inthe field. After 100 days of growth, the

of virgin soirh increased
the numberof pods compared to the control (Table 2).
In V. ungucu Jaa, application of saline soil rhizobia
exhibited asignficant increase in the number of pods
by 42% over the control (Table 3). Total dry weight of
pods (perpla) considerably increased in all the
treatments, mcst significantly in virgin soil rhizobia-
inoculatedplans. A similar trend was observed in
Vigna radita and V. unguiculata. The reason for the
better perforrmance of virgin soil thizobia is not clear.
In one of ar eafier studies (Ghouse Basha 2000) the
virgin soil hizebia was supesior in nodulating vigna
species conpated to other rhizobial strains,

Regardng btal dry weight of seeds, a significant
increase (579 was observedin V. mungodue to virgin
soil thizobial application. Similarly, in V. radiata virgin
soil thizobial aplication led to striking increase in dry
weight of see disby 87%. In V. unguiculata, application
of saline il_izobia led to 43% improvement over
the control. T he total dry weight of pod wall increased
most strikinglyin Vigna mungo by application of virgin
sol thizobia (91%) over the control. In V. radiata the
increase il ry weight of pod wall was two-fold over
the contralin al rhizobial treatments. However, in V.
unguiculata, theincrease in dry weight of pod wall was
only maginal. Dry weight of seeds increased
significanly (&%) in V. radiata by application of virgin
soll rhizobia. Application of saline soil rhizobia in V.
unguiculala i nereased seed weight by 35% over the
control. In V. mungo, the increment in seed weight
was aimost Lilform in all rhizobial treatments.

The sbove findings are supported by several

plans
productivity on the basis of number of pods, total dry
weight of pods, dry weight of seeds, dry weight of pod
wall and dry weight of 100 seeds per plant. Each
experiment was triplicated and standard error as well
as students t-test were applied to find out the
signiicance of the results

Results and Discussion

Soil samples from subsoil surface of different
envionments were collected and the plants of Vigna
mungo, V. radiata andV. unguiculata plants were raised
using respective soils. The nodules of the plants were
colkcted from the respective soils and hizobia were
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bservations eported in literature. Seed inoculation
with rhizobiu mincreased the number of nodules and
pods/planiard100 seed weight, and gave higher yield
in groundnutand soy bean (Joshi et al. 1989).
Similarly, Namdeo et al. (1991) reported that seed

nodulation, drymatter and yield of pigeon pea cultivars
over uninoculled control. Similar observation was
made by kh ahfalah et al. (1984) when the soil was
lting i higher dry weigt
and yield. Rhizobium and/or arbuscular inoculations
was alsolouund to enhance the growth, biomass and
yield staus indier experimental conditions (Nibha
Gupta & Rahangdale 1999). It has also been observed
that rhizobiaalreatment was found to evoke better
responsethan VAM inoculation.
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1 - Seeds without inoculum (Cantrof)

2 . Seads inoculatad with garden soil nadule mizobia

3 - Seeds inoculated with virgin soil nodule tizabia

4. Seeds inoculated with poliuted soil nadule mizotva

5 - Seads inoculated with saline soil nodute Mizobia

Table 3. Economic yield characters of 100-day old plants of Vigna unguiculata mtsed from seeds inocu-
lated with different rhizobial strains.

Economic Yield 1 2 2 A 5
Characters : N
Number of Pods/Plant 12.8 £ 0.34 T4 0.3 16.0 £0.37* 6.0+ 0.40° 12 £ 0.04%
(110 (125) (123) (142}
Total dry weight of pods/plant (g} 20831040 2761015 W26 L0 2B 07 AW L 047
(1o {126) (17 {116)
Totat dry weight of seads/ptant (9) 14.79 1 0.09 16,17 1 0.08 1821 03000 WAR L0 20225 0.4
(109) (120 (122) {(142)
Total dry weight of podwaltplant {(g) 5.86 1 0.07 G.461.0.07 701 10.08° .24 1 Q.04 73040007
(110) (119 (10G) (124)
Dry weight of 100 seeds {9) 9.15£0.12 9.75 1 0.06 WA L0402 10306040 12424 0.46°
(106) (124} (119 {135)

Data are mean valug of 20 differant plants of thrao dilterant axporiments with « SE.
Students t-tost *P<0.05, **P<0.01.

Values In parenthesis indicate percontago ovor tho control.

1 - Seeds without inoculum (Control)

2 - Seads inoculated with garden soll nocdulo rhizobla

3 - Seeds inoculated with virgin soll nodulo thizobia

4 - Seads noculated with polluted soll nodule thizobin

5 - Seads inoculated with saline soil nodule thizobia
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Itmay be inferred from the above observ alons that
the increase in primary yield components such as
number of pods and dry weight of seecis may be

biomas, leaf area and higher rate of phalsynithesis and
increased supply of nitrogen through N, fixaion.

rom the investigation, it is obvious hatfhe virgin
soil thizobial isolates performed better wher compared
10 other shizobial strains. Our findingsare: supported
by fiterautre of Zahran (1998) who ponted out that
some strains of thizobia form effective N, fixing

eir
acid stresses and can also perform befter i arid landss.
The application of nodulating strains ofthizobia from
extreme environments such as the ore a tempted in
the present study may be an ideal s olution for
improvement of soil fertlity and rehabiitaton of arid
lands.

Summary

Generally, application of rhizobia resulted in an
increase in aerial 2s well as under gound biomass
coupled with nodule formation and eco nemic yield.
From the overall perusal of the resuis, itis evident
that the virgin and saline soil hizobil iscites have
potency for higher N, fixation and better economic
productivity in terms of pod yield, nunboer of seeds.
per pod as well as seed weight.
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