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Response of cowpea rhizobia on nodulation and yield
of mungbean (Vigna radiata L.. Willczek)

D. K. PATRA AND P. BHATTACHARYYA
Department of Plant Pathology, B.C.K.V.,, Mohanpur 741252, West Bengal

. The effect of Rhizobium on mungbean (Vigna radiata) in unsterilized soil in vitro revealed that the plants

inoculated with Rhizebium at seed showed better plant growth characteristics i.e., root and shoot length and fresh
and dry weights compared to uninoculated control plant. The rate of increase in case of dry weight over uninoculated
control was 64.28% and 45.00% at 45 and 60 DAS respectively. Maximum mean nodule number, and nodule dry
weight were recorded by the application of Rhizobium. The field trial revealed that the plants inoculated with
Rhizobium at seed along with urea @ 25 kg/ ha showed significantly higher yield compared to control. The rate
of increase was 31.53% and 37.52% in the first and second year respectively.
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INTRODUCTION

Pulses are important world food crops because they provide an inexpensive source
of vegetable dietary protein. In many densely populated areas of the world, the
economy does not support large-scale production and utilization of animal protein.
In those areas, the protein in people's diets may be augmented by supplementation
with the protein-rich pulse grains. In addition to being less expensive than animal
protein. pulse grains provide a source of rich protein for those people who prefer
vegetable 1o animal protein in their diet for cultural or religious reasons. Pulse grain
proteins nutritionally complement the proteins in cereal grains; when eaten together
a diet nutritionally balanced in protein may be enjoyed. The mungbean, also called
mung. moong. and greengram in India and mungo in the Philippines, is prized
among the pulse species, for its seeds are high in protein and easily digested when
consumed as food. In a symbiotic relationship with specific soil rhizobia of the
genus Bradvrhizobium, root nodules develop on mungbean in which atmospheric
nitrogen is converted to available forms to the mungbean plant.

MATERIALS AND METHODS

The experiment was conducted in unsterilized soil in earthen pots of 10 cm diameter
to study the effect of Rhizobium (Strain M-10 of cowpea group) on host plant
mungbean (Vigna radiata). Three days old Yeast mannitol broth (containing mannitol
10.09 g, dipotassium monohydrogen phosphate 0.59g, magnesium sulphate 0.29 g,
sodium chloride 0.1 g, yeast extract 1.09 g, calcium carbonate 0.5g,, distilled water
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1.0 L) culture of the symbiont was used for inoculation of the host plant. Seeds of
varicty B-1 of mungbean plant were inoculated with M-10 strains of cowpea
Rhizobium and were sown in unsterilized soil. Two sets of experiment were conducted
in two consequtive year. The strength of Rhizobium as obtained in first set was
71.00x10° cells/ml and in second set it was 74.00 x 10° cells/ ml. Other treatments
namely Rhizobium at seedling stage and Rhizobium at 15 DAS were taken. Necessary
replicates and uninoculated control were maintained. Observations were made on
45 and 60 days after sowing in order to study the (i) effect on growth characteristics
of the host plants and (ii) the nodule development of the host plants.

The field trial was also conducted on mungbean, variety B-1 in the University Farm
in two consequtive kharif season. Four treatments consisting of combinations of
Rhizobium and urea and symbiont inoculation and uninoculated control were
replicated four times in a randomized block design in field with 6 sq.m (3m x 2m)
net plot size.

The plants were inoculated with the corresponding symbiont namely M-10 strain of
cowpea group by seed inoculation and seed inoculation along with urea @ 25 kg/ha
with Rhizobium suspension at 30.33 x 10° cells/ml and 32.00 x 10° cells/ml by mixing
with seed. The soil was treated with urea @ 25 kg/ha before sowing. Observations
were made on 45 days after sowing in terms of nodulation and were made on sample
plants @ 5% of the plant population for estimation of nodulation. Yield of mungbean
was estimated by harvesting and weighing of the grain obtained per plot and
represented as g/ha.

RESULTS AND DISCUSSION
Effect on plant growth characteristics

Results of two sets in avarage presented in the Table 1 revealed that the root and
shoot length of the plant inoculated with Rhizobium at seed was higher compared to
uninoculated control in both the trials. This trend continued upto 60 DAS.

The plants treated with Rhizobium at seedling stage recorded higher root and shoot
length compared to control but recorded lower compared to plants inoculated with
Rhizobium at seed. This trend also continued upto 60 DAS.

The plants treated with Rhizobium at 15 DAS showed higher root and shoot length
compared to uninoculated control but recorded lower compared to plants treated
with Rhizobium at seed and Rhizobium at seedling. This trend continued upto 60
DAS. '

The fresh and dry weight of plants inoculated with the Rhizobium at seed showed
increased fresh and dry weight compare to uninoculated control. This trend continued
upto 60 DAS.

The plants treated with Rhizobium at seedling recorded the higher fresh and dry
weight compare to uninoculated control and also higher over plants treated with
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Rhizobium at 15 DAS but recorded lower compared to plants treated with Rhizobium
at seed on both 45 and 60 DAS respectively.

The plants treated with Rhizobium at 15 DAS showed increased plant fresh and dry
weight compare to uninoculated control although the rate of increase was lower as
compare to plants treated with Rhizobium at seedling and plants treated with
Rhizobium at seed.

Highest plant dry weight was recorded in the plants treated with Rhizobium at seed.
The rate of increase was 64.28% at 45 DAS and 45.00% at 60 DAS over uninoculated
control plants.

Effect on nodule development.

Results presented in the Table 1 revealed that the nodulation (i.e. the number and
weight of nodules) of the plant inoculated with the symbiont at seed were recorded
to be higher compare to uninoculated control plants.

The plants treated with Rhizobium at seedling also showed increased nodulation
compare to uninoculated control plants and the plants treated with Rhizobium at 15
DAS but showed decreased rate of nodulation compare to plants treated with
Rhizobium at seed. This trend continued upto 60 DAS.

The plants treated with Rhizobium at 15 DAS showed decreased rate of nodulation
compare to plants inoculated with Rhizobium at seedling stage and also the plants
inoculated with Rhizobium at seed but showed increased rate of nodulation compare
to uninoculated control plants. Although this rate of increase was not so higher. This
trend continued upto 60 DAS.

»

Effect on nodulation in field

Results presented in the Table 2, revealed that the plants inoculated with Rhizobium
at seed along with urea @ 25 kg/ha showed increased rate of nodulation compared
to uninoculated control plants.

Plants treated with Rhizobium at seed also showed increased rate of nodulation which
was higher compared to uninoculted control plants but lower compated to plants
treated with Rhizobium at seed along with urea @ 25 kg/ha whereas, plants treated
only with fertilizer (urea @ 25 kg/ha) before sowing showed increased rate of
nodulation compared to uninoculated control plants but the rate of increase was not
signigcant.

Range of nodulation varied from 14.75 - 16.60 and 9.78-12.30 in the plants treated
with Rhizobium at seed along with urea @ 25 kg/ha in the first and second year
respectively.

Perc%em increases on nodulation over control were observed to be significantly higher
in the plants treated with Rhizobium at seed along with urea. The rate of increase
was 72.35% in the first year and 77.21% in the second year. This treatment showed




On nodulation and yield of mungbean

20

siuawiadxa Jo $12s 0m) Jo oFeaoae oy quasaxdai vep oyl |1V,
duimos 1ye sked = Svd

SVA09=4:'Svdsr=V

€10 oro 60 SE€'0 600 1071 ¥Eil 99°1 Se'l LET rA0 | 1T B dAdD
80070 S00°0 ¥+ 0 8600 #00°0 [LLOOOOO Lo €71 €80 €9'C 6v'0 690 a8
o 1€°0 LSE o'l 00 00| L6'0I 19°C1 | 8E91 I o | o€l 0e'Tl Svaci e
E:._QQN.:\z
6r0 SE0 61y €0¢C £0°0 00 €T 69t | €T'81 L9l LSV LOE] Sul|pasds e
Es.uamau.:.sm
860 90 eSSy 0£'C +0°0 900 8¥° Sl 6E91 | €L°CT | 8L0T 0891 LESI paas e
E.:.*QQN.E.Q
2

0ro 8T0 8Y'E 181 00 00 L8O 1L°01] 01'91 [ 4| €101 8’8 [onuon

H \4 dq v d Y d \4 d 4 d v

(1001 + 100YS) (1001 + J004S)
(8) (8) m wepdy () m yuepd (D) (wo)
am Aipuejd ysaljjuerd {Saaj 2NpoN / OU 9INPON Iduap 100y y1sua| 100y SIUDIED ],
! SIUDLUIRDA] JUDIDYJIP

J2pun SUImMos 1a1je sAep (g) 09 pue (y) §p ¢ [10S pazi|Ldisun ul (PIDIPRA DUSIA) ULIGTUOOLU JO SIDIDTIBYD JUIIDJJIP JO UBD|N ‘1 2lqe],




™
IB9A PUODIS = A
oA Isa] = X
. 00’1 97°1 119°¢ 0LE’] i %S 1 'd’O
1€S°0 LY9°0 LOLO 9090 48 4
00v1- 09'vi- y &G LI- gTel- )
0£°6C ¥1°'8C LEEl sTEl 06'Cl 06'11 286 TT0L 98'6 0011 SL'8 §T01 Suimos
210J2q BAIN)
0sel- eL'Cl- 06’11~ 0g9I- .
98'81 9L’S1 6TCl L6711 0s'11 91°11 ePiL] €vrL9| 8901 Zesl SL'6 osvl paas e
’ ' . wniqozIyy
o6'vi- 00'vl- 4 0£TI 09'9i-
TS'LE £S°1¢ el 09°¢l 0s€l 06'cl Ll SeTL vO 11 LL'S] BL'6 sLvl raIN_+ paas e
L :._::QQN.:\E
o
-
ey 09°11- gl SLY- 001~
.m % = €0l +e0l 056 | 0s'6 = s §C9 S1'6 SL'S 9L . |onuo)
1]
]
= A X A .3 K X A X A X A X
=
B. [0NU0D JDAD [01U0D JIA0 i
A (3) 2STAIDIP IO (25) 2582I99P 10 $
.m asualau] uroN ofury aseosou] uvo N aduey
m (ey/b) piotA Jued/sonpou jo _guInN sjuowedL],
]
o , :
v SJUDLUIIEDL) JUDIDJJIP JOPUN LONIPUOD PlaL) Ul uragFUOOW JO PAIA pue sajnpou jo JoquInN T el % —..
D = - .




22 On nodulation and yield of mungbean

~ better performance regarding nodulation compared to other three treatments.
Effect on grain vyield

Results presented in the Table 2 showed that the plants treated with Rhizobium at 2z
seed along with urea @ 25 kg/ha perform increased grain yield compared to
uninoculated plants. Plants treated with Rhizobium at seed showed higher grain yield
compared to uninoculated control plants but lower compared to plants treated with
Rhizobium at seed along with urea and the plants treated with only urea before sowing.

Range of grain yield was observed to be 12.90 to 14.00 g/ha and 13.50 to 14.90 g/ha
in the plants treated with Rhizobium at seed along with urea in the first and second
year of field experiments respectively, followed by the plants treated with urea before
sowing where the range of grain yield was recorded as 11.90 to 14.60 g/ha and
12.90 to 14.00 g/ha in two consequitive years.

The rate of increase over control was recorded to be significantly higher in the plants
treated with Rhizobium at seed along with urea, which was 31.53% and 37.52%
respectively.

In unsterilized soil Rhizobium at seed was better for all the characters. The treatment,
i.e. Rhizobium at seedlings was good for shoot lenght and plant dry weight and
Rhizobium at 15 DAS for shoot lenght and Rhizobium at seed for shoot and root
length, number and weight of nodules. :

It was interesting to note that the application of Rhizobium was best in combination
with seed rather than with seedling of after 15 DAS. Bhargave er al. (1974) reported
that there was better nodulation and higher bacteroid and leghemoglobin content in
the nodules in case of plants where Rhizobium inoculated at seed. This has been
confirmed with the present work. Murugesan er al.(1991) reported that under pot
culture condition maximum mean nodule number, and nodule dry weight were
recorded by the application of Rhizobium. This was confirmed here. Plant treatment
with Rhizobium at seed also showed increased dry weight over control. The increase :
was 64:28% at 45 DAS and 45.009% at 60 DAS (Wange er al., 1990).

In field trial similar results were actually achieved like the pot trial. The plant grown v |
from the seeds inoculated with Rhizobium produced higher yield. However. this
increase in yeild was lower compared to plants inoculated with Rhizobium a1 seed

and urea @ 25 kg/ha in the field before sowing (Subba Rao and Tilak, 1984) It thus L
pointed out that Rhizobium at seed with urea could created an ideal soil health thar iy
facilitated Rhizobium growth, ultimately resulting higher yield followed by

alone, which was partly used by the microbes present in the soil giving intermediate

yield. Raju and Verma (1984) have suggested inoculation + 15 kg N/ha was most

effective treatment for Vigna radiata. LY

Seed inoculation with Rhizobium perform better yield compare to control have been |
reported by Gaur (1975), Subba Rao and Tilak (1977), Mandhare er al (1990} and
Bhattacharyya and Mukherjee (1990). This was confirmed here.
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