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Abstract: A field trial was conducted during the kharif season of 2002 and 2003 at the research farm of J.V. College,
Baraut, to find out the role of Rhizobium with sulphur and micronutrients viz. Zn, Mo and B on the cultivar PU-19 and PDU-
1 of blackgram. Application of Rhizobium along with S @ 60 kg/ha, Zn @ 4 kg/ha, B @ 0.6 kg/ha and Mo @ 0.1 kg/ha
significantly increased the growth characteristics in both the cultivar of blackgram. Plant height, number of branches,
number of leaves and leaf area increased to a great extent by the application of Rhizobium along with sulphur and

micronutrients.
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INTRODUCTION

lackgram is one of the important tropical grain

legume, it is used as a major source of protein,
essential amino acid, carbohydrate and fat.
Blackgram seeds have 56.7 to 63.7% carbohydrate,
18.1 to 24.6% protein and about 1.6% lipid content.
Blackgram is also a good source of phosphorous,
calcium, iron and vitamins, especially water soluble
vitamins (Srivastava and Ali, 2004). Moreover
blackgram has unique characteristics of maintaining
and restoring soil fertility through their deep and well
spread soil system and biological nitrogen fixation.
In spite of having large area under pulses, India’s
position in average productivity and growth of
blackgram has not been satisfactory. There are many
agro-ecological, biological, socio-economic and
management related constraints that are responsible
for poor growth of blackgram. Non-availability of
proper biofertilizer, inadequate use of macro and
micro nutrients are some of the important factors
responsible for poor growth of blackgram.
Usually grain legumes are growth on marginal lands
and poor growth in such soil are due to the lack of
effective and specific strain of Rhizobium in
rhizosphere. So presence of efficient and specific
strain of Rhizobium in rhizosphere is one of the most
important requirement for proper growth and
development of grain legumes (Subba Rao and Tilak,
1977). During the recent year, due to intensive
agriculture and use of sulphur free high analysis
fertilizer, there has been a steady decline in the
sulphur status of the soil leading to its deficiency
(Tandon, 1986), So application of sulphur is
necessary in a balanced fertilizer programme for
achieving sustainable growth in blackgram. The
deficiency of micronutrients in diverse crop culture

from different eco-edaphic condition has widely been
reported  (Anderson,  1964). Among the
micronutrients Zn, Mo and B are the most important.
Their deficiency badly affects various growth
parameters in blackgram. Present investigation was
therefore, initiated to work out the effect of
Rhizobium, sulphur and micronutrients on various
growth parameters of blackgram.

MATERIAL AND METHOD

A field trial was conducted during kharif season of
2002 and 2003 at the research farm of J.V. College,
Baraut. Uniform basal dosage of nitrogen in form of
urea (20 kg/ha) and potassium in the form of potash
(40 kg/ha) were applied before sowing. The seeds
were first inoculated with Rhizobium and sulphur and
micronutrients were applied at the time of sowing.
The sulphur was used as gypsum @ 60 kg/ha, Zn as
zinc sulphate @ 4 kg/ha, B as borax @ 0.6 kg/ha and
Mo as sodium molybdate @ 0.1 kg/ha. The treatment
comprised Rhizobium alone and in combination with
sulphur, Zn, B and Mo. The crop was sown in first
fortnight of July using genotype PU-19 and PDU-1.
The experiment was laid out in randomized block
design replicated thrice. Each treatment was
accommodated in 3.0x1.5m? plot with row to row
distance 30 cm and plant to plant 15 cm. Three plants
from each plot were randomly taken and observation
for plant height, number of branches / plant, number
of leaves / plant and leaf area were recorded at 30,
40, 50 days after sowing (DAS) and at harvest. The
data of both years were pooled together and
statistically analyzed by adopting appropriate method
of “Analysis of Variance” as described by Panse and
Sukhatme (1967).
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Table-1- Effect of rhizobium inoculation with sulpher and micronutrients on plant height ( cm?) of blackgram

Treatments 30 DAS 40 DAS 50 DAS At Harvest
V1 V2 Mean V1 V2 Mean V1 V2 Mean V1 V2 Mean
control 21.88 1935 20.62 2748 2554 2751 31.04 2844 29.74 41.02 3896 39.99

thizobium 2628 24.45 2537 3156 2949 30.53 36.63 34.24 3544 37.19 4451 4085
R+ Mot B 26.88 2497 25093 3189 2991 3091 37.11 3472 3591 47.95 4553 46.74
R+Zn+Mo 2709 2554 2632 3253 3064 316l 37.52 3541 3646 4844 4581 47.12
R+Zn+B 2748 2602 2677 3283 3L07 3198 37.96 3613 37.05 4895 46.56 47.76
R+ZN+Mo+B 2792 2643 2718 3338 3152 3245 3842 3672 37.57 4947 4721 4834
R+S 2814 2701 2757 3391 3196 3294 3882 3691 37.87 49.91 47.66 48.79
R+ S+Mo 2854 2753 2803 3437 3243 3341 3066 3756 3861 50.31 4835 49.33
R+S+B 2899 2793 02845 3489 3201 3391 4038 3833 30.36 5099 49.15 50.07
R+S+Zn 2928 2805 2877 3523 3321 3422 4084 3895 3991 5168 49.85 50.77
R+S+Mo+B 2056 2871 2913 3556 3359 3458 4135 3948 4042 5223 50.28 5126
R+S+MotZn 3002 2896 2049 3606 3391 3498 4181 4031 4105 5257 5067 51.62
R+S+Zn+B 3051 2017 2984 36.64 3425 3545 4215 4084 4151 5318 5111 5215
RiS1ZNAMo+B 3112 2951 3032 37.07 34.65 3586 4295 4114 4205 5419 5201 5311

Mean 2812 26.71 _ 33.82 31.79 - 39.04 37.08 - 49.15 47.69 -
CD at 5%
Variety 0.462 0.607 0.536 0.788
Treatments 1.221 1.606 1.418 2.085
VXT 1.727 2.272 2.006 2.949

Table-2- Effect of rhizobium inoculation with sulpher and micronutrients on number of branch/plant of
blackgram

Treatments 30 DAS 40 DAS 50 DAS At Harvest

V1 V2 Mean V1 V2 Mean V1 V2 Mean V1 V2 Mean
control - - - 133 083 1.08 201 151 175 2.67 2.33 2.51

thizobium 017 017 017 217 166 192 317 283 301 367 317 342
R+Mo+rB 049 017 033 217 166 192 333 283 308 367 317 342
R+7Zn+Mo 049 049 049 217 201 209 351 317 334 401 351 375
R+zn+p 049 049 049 251 217 234 367 317 342 401 351 375
R+7Zn+Motg 083 067 075 251 217 234 367 317 342 416 351 3.83
R+S 0.83 067 075 251 233 242 367 333 351 433 383 408
R+S4Mo 083 067 075 251 251 251 383 333 358 451 383 417
R+s+p 083 101 092 28 266 275 401 351 375 467 38 425
R+S+zn 101 101 101 283 266 275 402 351 375 467 417 442
R+S+Mo+p 117 101 109 317 28 301 416 367 392 501 451 475
R+S+Motzn 117 101 109 351 28 317 416 367 392 501 451 475
R+S+7n+p 151 151 151 351 317 334 416 367 392 516 466 491
RiS+ZniMo+g 183 151 167 351 35 351 416 367 392 533 501 5.7

Mean 083 074 - 266 236 - 368 322 - 435 38 -
CD at 5%

Variety 0.018 0.044 0.061 0.072
Treatments 0.049 0.117 0.157 0.191

VxT 0.069 0.164 0.222 0.268
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Table-3- Effect of rhizobium inoculation with sulpher and micronutrients on number of leaves/plant of
blackgram

Treatments 30 DAS 40 DAS 50 DAS At Harvest
V1 V2 Mean V1 V2 Mean V1 V2 Mean V1 V2 Mean
control 6.33 5.33 5.83 8.66 8.16 8.41 155 1433 1491 125 11.66 12.08

thizobium 733 616 674 916 916 916 1601 1501 1551 1316 125 12.83
Rt Mo+ B 766 651 7.08 951 952 951 1683 1533 1608 1366 1301 13.33
R+Zn+Mo 783 666 7.24 1001 1016 10.08 1751 1616 1683 1401 1366 13.83
R+zn+p 817 68 751 1116 1066 1091 1816 17.0L 17.58 1466 1416 14.41
R+Zn+Mosg 817 751 783 1133 1101 1116 1866 17.33 1801 1516 1451 14.83
R+S 851 783 816 1183 1151 1166 1933 17.66 1851 1566 1516 15.41
R+S+Mo 883 816 849 1216 1201 1208 2016 1851 1933 1651 1501 16.01
R+S+p 901 866 883 1266 1252 1258 2051 19.16 19.83 17.16 1583 16.49
R+S+zn 933 901 916 1316 1283 1301 20.83 2016 2051 1766 1633 16.99
R+S+Mo+g 983 933 958 1401 1316 1358 2199 20.83 2141 1801 17.16 17.58
R+S+Moszn 1017 951 983 1483 1383 1433 2266 2133 2201 1866 17.51 18.08
R+S+7zn+p 108 983 1031 1533 1433 148 2316 2201 2258 195 17.83 18.66
RiS+ZniMo+B 1116 1016 10.66 1566 14.66 1516 2383 225 2316 19.83 1851 19.16

Mean 879 796 - 1297 1167 - 1965 1837 - 1615 1523 -
CD at 5%
Variety 0175 0.264 0.314 0.287
Treatments  0-464 0.698 0.831 0.759
VxT 0.657 0.987 1.174 1.074

Table-4- Effect of rhizobium inoculation with sulpher and micronutrients on number of leaf area/plant ( cm?) of
blackgram

Treatments 30 DAS 40 DAS 50 DAS At Harvest

V1 V2 Mean V1 V2 Mean V1 V2 Mean V1 V2 Mean
control 110.26 106.64 1085 267.01 356.62 311.81 504.4 482.76 493.6 315.63 320.06 317.84
rhizobium 160.51 146.75 153.6 337.45 316.93 327.19 580 548.04 563.99 357.39 341.05 349.22

R+ Mo+ B 16316 15252 157.8 34874 32409 33641 5946 56857 58161 369.86 349.41 359.63
R+7Zn+Mo 17211 15838 1653 357.81 33532 346.56 6134 580.75 597.05 380.07 361.17 370.62
R+7n+B 18128 16493 1731 37001 34671 35835 6281 61494 6215 39484 37692 38508
R+7n+Mo+B 18776 17331 180.5 377.58 357.69 367.63 644 63849 641.23 40694 393.03 399.99
R+S 19751 181.05 189.3 39103 367.83 379.43 6622 656.01 659.12 419.64 400.48 410.06
R+ S+Mo 20650 187.68 197.1 403.79 37823 39101 6747 67537 67505 43366 409.81 421.73
R+S+p 21433 19329 2038 417.09 389.68 40338 694.1 69137 692.73 44381 41875 431.28
R+S+zn 22147 20299 2122 427.41 40017 41379 710 707.36 708.66 45208 429.27 440.67
R+S+Mo+B 23148 21072 2211 44001 417.25 42863 729.1 716.16 722.65 46337 443.89 453.63
R+S+Motzn 24071 22541 2331 450.35 42385 437.11 746 730.28 738.13 47407 45184 462.55
R+S+7n+B 25021 236.89 2435 460.58 434.87 447.72 7631 73921 751.14 48601 46421 47511
RiS+ZNiMo+B 25419 24277 2485 477.11 44934 44822 782 75091 76643 496.06 480.87 488.46

Mean 1994 18452 - 39471 381.32 - 666.1 650.02 - 420.96 402.91 -
CD at 5%

Variety 351 7.267 12.95 8.901
Treatments  7-992 16.517 28.45 19.996

VxT 28.18 120.26 368.8 178.175
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RESULTS AND DISCUSSION

Data revealed that inoculation of Rhizobium attained
significantly more plant height, number of branches /
plant, number of leaves / plant and leaf area / plant
over uninoculated control. The effect of Rhizobium
in combination with sulphur was significant in
comparison to Rhizobium alone and control, but was
non-significant over Rhizobium plus all the
micronutrients. The inoculation of Rhizobium along
with sulphur and all the micronutrients attained
significantly more plant height, number of branches /
plant, number of leaves / plant and leaf area than
Rhizobium with sulphur and Rhizobium plus all
micronutrients (Table — 1, 2,3,4). The cv. PU-19 has
more plant height, no. of branches, no. of leaves per
plant and leaf area than cv. PDU-1.

The level of improvement in the growth attributes
due to Rhizobium, sulphur and micronutrients was
significant. Increase in plant height, branches/plant
leaves/plant and leaf area due to Rhizobium
inoculation was attributed to higher light absorption
and photosynthetic activities at all the growth stage.
Sulphur in the form of gypsum play important role in
increasing the crop height, superiority of gypsum in
increasing the height and other growth attributes
might be attributed to the readily available form of
sulphate, which was easily taken up by the crop and
easily metabolised, which in turn might have induced
the growth. The increase in these growth attributes
with the application of micronutrients may be
expected, as micronutrients like Zn play an important
role in the production of IAA, a growth hormone and
tryptophan, a precursor of auxin. The number of
leaves and leaf area declined at the time of
harvesting, because at the time of harvesting there
were more translocation of photosynthates towards
the pods and grains as compard to leaves, which
results in leaf senescence. These findings are in
conformity with those obtained by Kumar et al.
(1999) and Singh and Yadav (1997).
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