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ABSTRACT

An experiment was conducted on. soybean [Glycine max (L ) Merr.] during
rainy season (kharify of 1996 and 1997 to study the response of crop to inorganic
and organic sources of riutrients. The plant height, number of trifoliates/plant,
plant dry matter, leaf-area index, physiological and-other growth parameters and
seed yield increased S|gn|f|cantly by the use of 50 kg N-+ 1 tonne neem-cake/ha. ,
Maximum seed yield was obtained with 256 kg N + 5 tonnes FYM/ha WhICh was

on par with 25 kgN+1 tonne neem-cake.
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| Symbiotically soybean fixes 125-150 kg

‘N/ha (Chandel et al., 1989) and leaves about
. 30-40 kg N/ha for succeeding crop (Sexena
“and Chél_ndel, 1992). ‘With the increasing

degradation, cost of chemical fertilizers, '
. there is needto integrate them with organic

sources which are good-for the soil health

" besides supplying nutrients for longer period
of time. Therefore present study was planned -

to find out the response of soybean to

varying levels of inorganic and organic -
" sources of nutrients, alone and their

combinations, in respect of physiological
parameters, growth, seed yield and its

"quality.

MATERIALS AND METHODS
An experiment was conducted at Crop
Research Centre ‘of Govind Ballabh Pant

University of Agriculture and Technology,

Pantnagar Udham Singh Nagar, during
rainy season (kharif) 'l996-and 1997 to
study the effect of organic and inorganic

'sources of nutrients on soybean ('PK 262").
“The soil of experimental site was clay loam,

well-drained (pH 7:4), high in available
phosphorus (61.6 kg/ha), available
potassium (268.8 kg/ha) and medium in
organic carbon (0.66%). The experiment’
was laid out in randomized block design

with 3 replications. The crop was sown in
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rows 60 cm apart. Seed was inoculated by
Bradyrhizobium japonicum @ 500 g/75 kg
seéed. Except control, all treatments (Table
1) were given as basal. To control weeds
Alachlor was applied @ 2.0 kg ai/ha as pre-
emergence spray. One manual weeding was
done 30 days after sowing (DASY. Qil
content and crude protein (%) were
determined by ether extract using Soxhetl
extraction apparatus and seed protein by
using modified Kjeldahl’s method.

RESULT AND DISCUSSION

Plant height, number of trifoliates, plant
dry matter and leaf-area index (LLAI) were
significantly affected due to application of
inorganic nitrogen combined with organic
sources of nutrients. The increase in plant
height was possibly attributed to internode
elongation and 50 kg N + 1 tonne neem-

cake/ha gave the maximum plant height
due to the presence of nitrogen with other

nutrients received by the plants from
organic sources. Number of trifoliates/plant
with 50 kg N + 1 tonne ntem-cake/ha was

at par with 25 kg N + 1 tonne neem-cake/

ha, 25 kg N + 5 tonnes/ha FYM/ha and 50
kg N + 5 tonnes/ha FYM and significantly
greater than rest of the treatments at 45 days

after sowing. This increase in number of

trifoliates/plant was attributed in later
stages, nitrogen being an essential

component for vegetative growth produced:

significant effect on number of trifoliates of
soybean combined with neem-cake. The
effect of different inorganic and organic
sources of nutrient on dry-matter
accumulation of soybean (Table 1) was

found significant and increased the plant

dry matter at 45 days after sowing and at

Table 1. Effect of inorganic and organic sources of nutrients on growth parameters of soybean at 45
days after sowing and at harvest (pooled data of 2 years)

Treatment At 45 days* Trifoliates/  Plant dry matter (g)
Plant  Leafarea PO w3 At
height (cm)  index days* harvest
Control (inoculdted) 454 412 10.1 10.7 21.1°
25 kg N/ha 49.1 4.55 10.7 12.2 30.1
50 kg N/ha 61.0 4.77 134 174 34.6
5 tonnes FYM/ha - 513 441 12.6 16.1 339
1 tonne neem-cake/ha o 59.0 4.39 12.8 165 = 362
25'kg N + 1 tonne neem-cake/ha 59.4 4.69 163 . 192 383
50.kg N + 1 tonne neem-cake/ha 64.1 4.90 . 17.0 24.8 46.9
25 kg N + 5 tonnes FYM/ha 59.2 4.52 15.9 18.8 37.3
50 kg.N + 5 tonnes FYM/ha 61.5 4.93 163 224 419
Recommended N : P: K (20:60:40) 575 454 12.3. 14.3 31.8
CD (P =0.05) . 6.33 0.36 2.70 2.41 6.44
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harvest. This was possibly because‘c')f
supply of N with other nutrients, and

particularly neem-cake was responsible for -

better vegetative growth. Besides the
manurial properties of neem, it also acts as
insect-controlling source and therefore,

_ where neem-cake was used as manure the

attack of insects on the crop was also less in
comparison to the other treatments, which
also resulted in increased dry matter of
plant (Table 1). Application of nitrogen

- helped in increasing the vegetative growth

of plants and also plant dry matter. Nimji
and Seth (1988) also indicated that
application of increasing rates of P,O; (0,40
or 80 kg/ha) and FYM (0 and 15 tonnes/ha)
resilted in increased dry-matter production
in soybean.

The effect of various treatments on leaf-

area index was significant at 45 days after
sowing. Leaf-area index/plant increased
owing to more activities of meristematic
tissues of the plant producing more number
of trifoliates, which ultimately increased
total photosynthetic surface ar¢a and leaf-
area index of the plant. This contributed
towards higher production of branches and
increase in dry matter at different growth
stages. Application of fertilizers, singly or

" integrated with FYM increased the LAI and
- photosynthetic efficiency of soybean (Table
~ 1). The results confirm thé findings of Bisht

and Chandel (1991).

Physiological parameters

Application of different inorganic and
organic nutrients had significant effect on
physiological parameters like crop-growth
rate (CGR) relative growth rate (RGR) and
net assimilation rate (NAR) of soybean at

SOYBEAN RESONSE TO NUTRIENTS : j 137

stage I (3045 DAS), whereas leaf-area

ratio (LAR) was significantly affected at-
both the stages (30-45 and 45-60 DAS).

Maximum CGR, RGR and NAR were with

50 kg N + 1 tonne neem-cake/ha during

stage I, while there was no significant effect

of this treatment at stage II*(Table 2). This

was possibly due to accelerated
photosynthetic activity - which also

contributed towards stronger reproductive

phase resulting more dry-matter production.

Kumar and Gangwar (1985) reported that

an increase in CGR, RGR, NAR and LAR

in oilseeds at higher nitrogen rates.

Increased NAR and dry matter in above-

ground parts were observed during

vegetative phase of the plant. Non-

significant effect at stage II was found
because of diversion of photosynthates

towards reproductive phase for formation

of pods and seeds etc. (Table 2). But the
trend in LAR was not same as of other

physiological parametets. o

Yield attributes and yield

The reproductive phase depends on
vegetative growth of plant. More vegetative
growth increased LAI and supply of
photosynthates for the formation of
branches and oiher yield attributes.
Branches/plant and pods/plant were
maximum with recommended doses of
NPK. Increase in N and P rates increased

 the pods/plant, seeds/pod, 100-seed weight

and protein content. The different
nutritional treatments with and without
organic manuers (neem-cake/FYM) did not
influence the seeds/pod of the soybean
significantly during 1996 and 1997.
Increase in yield attributes significantly



Table 2. Effect of .inorgan'ic and organic sources of nutrient on physiological _p'ar:amete'rs of soybean (pooled dat_ﬁ of 2 years)

Treatment . . Crop-growthrate . . Relative growth Net assimilation rate Leaf-area ratio
: (g/day) - rate(g/g/day) (g/cm¥/day) _ (cm¥g)

_ _ -Stagel S:'t_age I Stagel Stagé I Stagel S,tzig_é o Stage I . Stagell
Control (inoculated) 0527 0133 00886 - 00114 568% 105 96x 106 157.65 11887
5kgNha 0616 0087 00948  00062. 609x10°  58x10% 15655 11831
50 kg N/ha 0922 0053 01058 00028 829x10° 34x10° = 127.68  89.09
5 tonnes FYM/ha 0874 - 0087 . 0.119 00049 8§78x10° 58x10% 12760 - 87.17
1 tonne neem-cake/ha 0898  0.146 . 0.1136  0:0084 930x10% 102x10% 12221  82.15-

© 25kg N + 1 tonne neem-cake/ha 1053 0140 01148 00069 - 972x10°  51x10€. 11866 7620
50kg N + 1 tonne neem-cake/ha 1389 0044 01216 © 00019 1,192x10° 26x10% - 10238 6491
25kg N + 5 tonnes FYM/ha 1.005 0.071 0.1074  0.0041 945x10% 49x10¢ 11461 7821
50 kg N + 5 tonnes FYM/ha 1236 0049 01166 0.0020 1,067x10%  29x10% - 10955 7117
Recommended'N': P: K (20:60:40) .. 0763 . 0056 .. 0.1068 00035 744x10% - 34x10% 14394 102.15

CD (P=0.05) 0154 NS. 00125 NS, 14x10° NS 1757 1147
! \ ‘
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Table 3. J-Effect of inorganic¢ and organic sources of nutrients on seed quallty, yleld attrlbutes and yleld

Cof soybean (pooled data of 2 years)

increased the seed yield of soybean.
Amarnath et al. (1990) reported positive
correlation of seed-yield with seeds/pod,
branches/plant and 100-seed weight in
soybean. Thus, more branching increased
the number of pods, more seeds/pod
showed their additive effect in influencing
the seed yield with balanced fertilization.

Seed yield increased significantly with the -
~ application of nitrogen combined with-

organic sources = (neem-cake/FYM).
Maximum seed yield/ha was found with 25
kg N + 5 tonnes FYM/ha which was at par
with 25 kg N + 1 tonne neem-cake/ha,

- recommended N : P : K (20 :-60 : 40) and

significantly superior to- rest of the
treatments. The increase in seed yield
owing to these treatments may be because

amino acids,

Treatment Seed quality  Branches/ Podé/ Seeds‘/i 1,000-
— — plant  plant pod’  seed " yield .
Crude Qil. : e " weight  (g/ha) -
protein content SN )
N ECORRCON L
Control (moculated) 3442.-1903 60 ' 584 21 1278 689
25kgNpa . 3792 v‘1600 68 647 21 1212 925
50kgN/ha - - 3704 1872 727 831 020 . 1998 - 894
StonnesFYM/ha ‘ 3573 1923 . 60 635 .20 1206. 800 -
1 tonne neem- cakeha 3544 1783 66 606 19 1275 - 1072
25kgN + 1 torine neem-cake/ha 3792 1885 68 811. 19 1183 1517
50kg N + 1 tonne neem-cake/ha 37.04  19.65 7.9 909 . 21 1266 1233
25kgN+5tonnes FyM/ha 3806 1683 . 68. 819 20 1140 1567
50kgN +5tonnes FYM/ha  37.63 - 18.17. 80 1129 19 1230 12,03
' Recommended N:P:K 3894 1892 83 1244 21 100.0 13.25
,(20:“60:40) o s S s -
CD (P =0.05) - NS 1776 129 1255 NS 797 272

of the facp that nitrogen played ah i;ﬁportant

role in the synthesis of chlorophyll and
and neem-cake besides
supplymg N, P and K also had insecticidal
property. Nitrogen influenced the seed

yield through source—sink relationship,
‘resulting in

production of.
“théir increased

higher

photosynthates - and

translocation to reproductive parts as

nitrogen being the most important essential -
plant nutrient needed for growth and-

Vdevelopment “of plant_ ‘and known to

increase the yield of soybean (Table 3).
‘Therefore the productivity of soybean
can be increased with the use of any of the

. organic sources of nutrients used along with -

nitrogen or by following recommended
fertilization. Besides increase in yield,
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neem-cake also helped in reducing insect
population. '
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