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Effect of integrated nutrient management on growth and yield of
pigeonpea (Cajanus cajan L. Millsp.)
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ABSTRACT

An experiment was conducted during the rainy (kharif) season of 2001-02 at Junagadh (Gujarat) to study the influence of
integrated nutrient management on growth, nodulation and dry matter yield of pigeonpea (Cajanus cajan L. Millsp.).Seed
inoculation with biofertilizers (Rhizobium + P. striata) significantly increased the dry matter accumulation, nodules per plant,
yield attributes and yield. Manuring the crop with FYM 5t ha' gave significantly 4.26 per cent higher grain yield of pigeonpea
over no manuring. Fertilizing the crop with 75 and 100% RDF ha found equally effective and significantly superior to control in
respect of growth parameters, yield attributes and yield of pigeonpea. The interaction effect between farmyard manure and
recommended dose of fertilizers was found to be significant in respect of grain yield
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INTRODUCTION

Pigeonpea (Cajanus cajan L. Millsp.) is the fifth
prominent pulse crop in the world and second in India
after chickpea. Being a pulse, it plays an important role
for improving the soil fertility and consequently the
productivity of succeeding crops. To meet the demands
of pulsecrops of ever increasing population of our country,
it isnecessary toimprove the production and productivity
of pulsecrops. Inorder to increase the production further
there is no other option except to increase productivity
by using availabl e resources most efficiently. Fertilizers
use continued to play a key role in augmenting higher
crop productivity but reckless use of it deteriorates soil
health, energy conserving ecosystem and economics. It
has been realized that not only chemical fertilizers but
also organic manuresin conjunction with biofertilizerswill
sustain and maintain the productivity of soil. Therefore, it
isneeded to compare various organic aswell ashiological
sources of nutrients with chemical fertilizersin order to
find out most eff ective combination. Keeping thisobjective
inview, the present investigati on was conducted to study
the effect of integrated nutrient management on growth ,
nodulation and dry matter yield of pigeonpea

MATERIALS AND METHODS

The investigation was carried out at Instructional
Farm, Junagadh Agricultural University, Junagadh during
thekharif season of 2001-02. The soil of the experimental
plot was clayey intexturehaving pH 7.7, mediumin total
nitrogen and available phosphorus and high in available
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potassium. The experiment was laid out in factorial
randomized block design with sixteen treatment
combinationsinvolving two levelsof Biofertilizers (with
and without seed inoculation of Rhizobium plus
Pseudomonas striata), two levels of FYM (with and
without 5ton FY Mha?) and four level sof Recommended
dose of fertilizers (0, 50, 75 and 100 % RDFha?) with
four replications. Pigeonpea Cv. GT-1 wassown at 90cm
x 20cm spacing with 15 kg seed/hain first week of July.
Therecommended dose of fertilizers @ 25:50:0 kg N:P:K
ha! was considered as 100% RDF. The crop was
fertilized as per treatments with application of urea and
diammonium phosphate at the time of sowing, whilewell
decomposed FYM containing 0.5 % N,0.2% P,O, and
0.5 % K,O was applied 10 days prior to sowing as per
treatments. Seed was inoculated with a culture of
Rhizobium plus Pseudomonas striata as per treatments
before sowing. Other cultural operations were done as
per recommendation and crop requirements. During crop
growth period about 547.6 mm rainfall was received in
41 rainy days. Finally the crop was harvested and produce
werethrashed, cleaned, dried and weighed. Theyield data
was subjected to statistical analysis.

RESULTS AND DISCUSSION
Effect of biofertilizers (Rhizobium + P. striata)

Seed inoculation with biofertilizers significantly
increased the growth parameters viz., plant height and
number of branches per plant at harvest and number of
root nodules at 30, 60 and 90 DAS as well as yield
attributesviz., number of pods per plant, number of grains
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per pod, grainyield per plant and test weight of pigeonpea
crop as compared to control (Table 1). Biofertilizers
inoculation resulted in greater nodulation resulted in
increased availability of fixed aswell as applied nitrogen
and phosphorus to the plants, which in turn encourage
cell formation, division and multiplication. Thebeneficia
effect of theseinoculationson yield attributes seemto be
dueto better availability of nutrient and their trand ocation,
which reflect in terms of increased yield attributes of
pigeonpea. Significantly the highest grain and stover yields
werealsoreported by seed inoculation with biofertilizers
which was 3.97 per cent and 15.04 per cent higher over
uninoculated control respectively asgrainyieldischiefly
aproduct of al yield attributing characters and increase
inthese characters (Table 1) with increased plant growth
(Table 1) as aresult of biofertilizers inoculation might

pod, grain weight per plant and test weight as compared
to control (without FYM) (Table 1). This may be dueto
the fact that farmyard manure increase the adsorptive
power of soil for cation and anion and these absorbed
ionsarereleased slowly for the entire crop growth period
resulted in better nutrient availability at active crop growth.
The increase in these attributes might have been on
account of the overall improvement in vegetative growth
of the plants dueto application of farmyard manure, which
favourably influenced flowering, fruiting and ultimately
resulted into increased number of pods per plant and
number of grains per pod. Manuring the crop with FY M
5t ha? recorded 4.26 per cent higher grain yield and 12
per cent higher stover yield over no manuring. FY M acts
as a nutrient reservoir and releases major and minor
nutrients, which might havefavourably influenced the plant

Table 1 : Effect of biofertilizers, farmyard manure and recommended dose of fertilizers on growth, yield attributes and yield of

pigeonpea
Plant ~ No.of  Number of nodules/ plant NO- of  No. of j::ljn/ WTe?;]t kY Iﬁl(.jl
Treatments height branches/ pods/ grains/ dant(@ (@) (kg ha”)
(em)  plant 35 paseoDAS 90DAs Pl pod Grain  Stover
Biofertilizers (Rhizobium + P. striata)
B, Noinoculation 162.15 18.58 371 6.73 6.31 15239 343 2340 1263 1230 2344
B; Inoculation 167.96 19.64 390 826 787 16225 3.97 2685 1292 1279 2696
CD (P=0.05) 3.48 0.79 016 054 0.53 512 013 1.89 0.24 36.09 47.78
Farmyard manure (FY M)
Fo NoFYM 162.98 18.63 371 655 6.17 153.14 353 2368 1263 1228 2378
F. FYM 5t ha* 167.13 19.59 390 843 8.02 16151 3.87 2653 1292 1281 2663
CD (P=0.05) 3.48 0.79 016 054 0.53 512 013 1.89 0.24 36.09 47.48
Recommended dose of fertilizers (RDF)
Ro 0% RDF ha* 160.86 16.63 313 6.23 583 133.03 325 2232 1211 1084 2373
R, 50% RDF ha 163.84 17.84 354 7.6 6.80 150.69 3.56 2433 1261 1154 2485
R, 75% RDF ha* 166.56 20.14 399 7.98 755 166.61 3.86 26.25 13.09 1375 2596
R; 100% RDF ha* 168.96 21.83 430 859 819 17896 4.13 2752 1329 1406 2627
CD (P=0.05) 4.92 112 022 0.76 0.74 724 0.19 2.67 0.34 51.05 67.15

have been resulted in increased grain and stover yield
(kg hat) of pigeonpea crop. These findings are in
agreement with those obtained by Shah (1993) and Singh
et al. (1998).

Effect of farmyard manure (FYM)

Pigeonpea crop manured with FYM 5t ha?
significantly increased the growth parametersviz., plant
height, number of branches per plant at harvest and
number of root nodules at 30, 60 and 90 DAS aswell as
yield attributes like number of pods per plant, grains per
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growth leading to increased yield attributes and finally
higher yield of the crop. The results are in close
conformity with thefindings of Sarkar et al. (1997).

Effect of recommended dose of fertilizers (RDF)
Fertilizing the crop with 75 and 100% RDF ha found
equally effective and significantly superior to control in
respect of growth parameters and yield attributes of
pigeonpea. The overall improvement in growth
parameters of pigeonpea with the addition of fertilizers
could be ascribed due to their pivotal role in several
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physiological and biochemical processes viz., root
development, photosynthesis and energy transfer
reactions (Lakkineni and Abrol, 1994). The favourably
effect of higher level of fertilization on the number of
pods per plant and grains per pod may be due to the fact
that formation of floral parts takes place at the expense
of foods translocated to the floral meristem. Therefore,
increase in these parameters with increasing levels of
fertilizers could be ascribed to the overall improvement
in plant growth, vigour, production and transl ocation of
photosynthates and nutrients to devel oping reproductive
structurewhich reflected into greater grainyield per plant
test weight and finally the grain and stover yields per ha.
Each incremental level of recommended dose of
fertilizerssignificantly increased thegrain and stover yields
of pigeonpeacrop (Table 1). The maximum grainyield
(1406 kg hat') and stover yield (2627 kg ha?') were
recorded under 100% RDF ha? but it was followed by
75% RDF hat. Appreciableincrease in number of pods
per plant and grainsper pod (Table 1) asaresult of fertilizer
application might havereflected inincreased grain yield
whereas, improvement in growth parameters viz., plant
hei ght and number of branches per plant (Table 1) dueto
fertilizer application might have resulted in higher stover
yield. The results are substantiated with the studies
conducted by Rao et al. (1983) and Thakur et al. (1988).

Interaction effect

Theinteraction effect between farmyard manure and
recommended dose of fertilizers was found to be
significant in respect of grain yield (kg ha?) (Table 2).

Table 2 : Interaction effect of farmyard manure and
recommended dose of fertilizers on yield (kg
ha) of pigeonpea

Recommended dose of Farlr:n yard manure (:::Y M)
fertilizers(RDF) o RYM)  (FYM 5t ha?)
Ro 0% RDF ha™ 1016 1151
R, 50% RDF ha* 1158 1150
R, 75% RDF ha* 1365 1385
R; 100% RDF ha* 1375 1436
C.D. (P=0.05) 51.05
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Application of 100% RDF ha! along with FYM 5t hat
gave significantly the highest grain yield (1436 kg ha?)
but found equally effective with 75 % RDF ha' along
with FYM 5t ha! and significantly superior to rest of
treatment combinations. Theincreasein grainyield may
be attributed to the reason that chemical fertilizersalong
with FYM possibly increased the concentrations of N, P
and K ions of soil solution and ultimately affected the
formation of more nodules, vigrous root devel opment,
better N fixation and better devel opment of plant growth
leading to higher photosynthetic activity and trang ocation
of photosynthates to the sink which in turn resulted in
better development of yield attributesand finally in higher
grainyield.
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