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ABSTRACT

An experiment was conducted during the rainy (kharif) and winter (rabi) seasons of 2014-15 and 2015-16 at
Research-cum Instructional Farm of the Indira Gandhi Krishi Vishwavidalaya, Raipur, Chhattisgarh, to examine the
interactive effects of organic manure and inorganic fertilizers on the yield, nutrient uptake and economics of soy-
bean (Glycine max (L.) Merr.)—wheat (Triticum aestivum L.) cropping system. Treatments comprised 4 nutrient
sources, viz. control, wheat-crop residues @ 5 t/ha, FYM @ 5 t/ha, poultry manure @ 2.5 t/ha in main plots, and 5
levels of fertilizer, viz. control, 50% Recommended dose of fertilizer (RDF), 100% RDF, 50% RDF + Zn @ 5 kg/ha
and 100% RDF+ Zn @ 5 kg/ha, to soybean in subplots, and in the case of wheat the residual effect of previous 4
treatments in main plots and 5 nutrient levels, viz. control, 50% RDF, 100% RDF, 50% RDF + Zn @ 5 kg/ha, and
100% RDF + Zn @ 5 kg/ha, were tested in split-plot design with 3 replications. Results revealed that, among differ-
ent nutrient sources, poultry manure @ 2.5 t/ha significantly resulted in the highest grain (2.20 t/ha and 2.84 t/ha)
and straw yield (4.27 t/ha and 6.00 t/ha), net return (72,215 ¥/ha) and benefit : cost ratio (5.49). Among various nu-
trient levels, application of 100% RDF along with Zn @ 5 kg/ha significantly recorded the highest grain (2.28 t/ha
and 2.99 t/ha) and straw yield (4.30 t/ha and 6.14 t/ha) and economic returns (72,370 %/ha) as well as improved
the available nutrient status (N 220.50 and 212.10 kg/ha, P,O, 22.54 and 21.69 kg/ha, K,O 326.85 and 322.09 kg/
ha) after the harvest of soybean (N 220.50, N 22.54 and k20 326.85) and wheat (N 212.10 kg/ha, p 21.62 k20

322009) crops as compared to all other treatments.
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Rice—wheat cropping system in India has significantly
contributed in enhancing the foodgrain production and
achieving the food self-sufficiency and food security. This
system now is under threat due to stagnating or declining
crop productivity and threatening the issues related to
sustainability. Soybean [Glycine max (L.) Merr.]-wheat
(Triticum aestivum L.) system has emerged as a predomi-
nant cropping system as a part of crop diversification as
well as for maintaining the sustainability of the soils
(Verma and Sharma, 2007). Soybean is a legume and
wheat is a cereal, they together complimented each other in
the cropping system. The farmers prefer soybean as a cash
crop followed by wheat as a high-yielding foodgrain crop.
The productivity of these crops is very low in Chhattisgarh.
Imbalance nutrition is one of the important constraints of
low soybean productivity in north Indian plains (Singh and
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Singh, 2018). Sustaining production and productivity of
any system is of paramount importance by improving the
physical, chemical and biological properties of soil
(Karunakaran and Behera, 2015). An application of organic
material along with inorganic fertilizers into the soil leads
to increase the productivity of the cropping system, en-
hance the fertilizer-use efficiency and sustain the soil
health for longer period (Jat et al., 2013). Since relevant
information on the effect of organic manures in conjunc-
tion with chemical fertilizers on the yield, nutrient uptake
and economics of soybean—wheat cropping system is mea-
ger especially under the agro-climatic conditions of
Chhattisgarh plains, therefore, the present study was
planned and carried out to explore the production potential,
nutrient uptake and economics of this system as an alterna-
tive to rice-wheat cropping system.

MATERIALS AND METHODS

A field experiment was conducted during the rainy
(kharif) and winter (rabi) seasons of 2014—15 and 2015-16
at Research-cum Instructional Farm of the Indira Gandhi
Krishi Vishwavidalaya, Raipur, Chhattisgarh, which is
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located in subtropical region at 21° 4’N, 81° 39’E and 298
m above the mean sea-level. The soil of the experimental
field was Clayey in texture (sand 21.60%, silt 36.20% and
clay 42.20%) having organic carbon contents of 0.46%,
with a pH of 6.90. The available NPK in the soil was
214.2,21.50 and 319.2 kg/ha, respectively, which showed
that soil was low in nitrogen, medium in phosphorus and
high in potassium contents. The treatments comprised 4
nutrient sources, viz. control, wheat-crop residues @ 5 t/
ha, FYM @ 5 t/ha, poultry manure @ 2.5 t/ha in the main
plots, and 5 levels of recommended doses of fertilizers, viz.
recommended doses of fertilizers (RDF: 20, 60 and 20 kg
N, P and K/ha), viz. control, 50% RDF, 100% RDF, 50%
RDF + Zn @ 5 kg/ha and 100% RDF + Zn @ 5 kg/ha, to
soybean in subplots. The organic sources of nutrients were
applied 15 days before sowing and incorporated through
land preparation in the soil and the nutrient levels of RDF
were applied in furrows at the time of sowing. The urea,
single superphosphate and muriate of potash were used as
sources of N, P and K, respectively, for supplying the lev-
els of RDF. The S content in single superphosphate was
made up uniform in all the treatments using gypsum. Soy-
bean (cv. ‘JS 9752°) was sown during the first fortnight of
July each year using a seed rate of 80 kg/ha, spaced 30 cm
apart.

After the harvest of soybean, the land was prepared
without disturbing the lay-out. wheat (cv. ‘Ratan’) was
seeded during the first fortnight of November, each year
using a seed rate of 120 kg/ha, spaced 22.5 cm apart. The
residual effect of previous 4 organic sources as main plot
treatments and 5 inorganic nutrient levels, viz. control,
50% RDF, 100% RDF, 50% RDF + Zn @ 5 kg/ha, and
100% RDF + Zn @ 5 kg/ha, as subplot treatments in wheat
was tested in split-plot design with 3 replications. The half
dose of N + full dose of P and K were given basal in fur-
rows and remaining N was applied in 2 equal splits—at
maximum tillering and ear-formation stages, as top-dress-
ing. Both the crops were raised with standard agronomic
practices except for the treatments.

During the crop-growing seasons of soybean, the
weekly mean maximum and minimum temperature was
33.4°C and 22.5°C in 2014 and 34.6°C and 22.1°C in 2015.
During the crop-growing season of wheat, the mean maxi-
mum and minimum temperature was 25°C and 8°C in 2014
and 27°C and 9°C in 2015, respectively. About 868.0 mm
and 611.2 mm rainfall was received during the rainy sea-
sons of 2014 and 2015. During the winter season about 31
mm and 46 mm rainfall was received in 2014 and 2015,
respectively.

Both soybean and wheat crops were manually har-
vested, threshed and the yield was recorded. The soil
samples were collected from each plot after harvesting of
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soybean and wheat crop, at 0-30 cm depth, and analysed
using standard procedures. The uptake of N, P and K by
crop (grain and straw) was computed from crop yield and
nutrient contents of respective treatments. The net returns
and benefit : cost (B : C) ratio were computed using the
prevailing market rates and prices for the inputs and yields
of soybean and wheat. The data recorded were statistically
analyzed as per analysis of variance technique for split-plot
design and presented as mean data of 2 years.

RESULTS AND DISCUSSION

Grain and straw yield

The maximum grain (2.20 t/ha and 2.84 t/ha) and straw
yields (4.27 t/ha and 6.00 t/ha) of soybean and wheat were
recorded with the application of poultry manure @ 2.5 t/ha
(S,) which was significantly superior to that of the other
treatments (Table 1). The minimum grain and straw yields
were harvested from the control (S ). Among the different
nutrient levels, the highest grain (2.28 t/ha and 2.99 t/ha)
and straw yields (4.30 t/ha and 6.14 t/ha) of soybean and
wheat were obtained from the plots supplied with 100%
RDF +Zn @ 5 kg/ha (F). The control (F ) treatment had
the minimum yields of both the crops. Rana and Badiyala
(2014) also reported that the use of 100% RDF resulted in
significantly the highest seed (1.59 t/ha) and straw yield
(9.14 t/ha) of soybean as compared to other treatments.

The nutrient sources and nutrient levels interacted sig-
nificantly in terms of grain and straw yields of both soy-
bean and wheat crops (Table 2). The application of direct
and residual effect of poultry manure @ 2.5 t/ha in combi-
nation with 100% RDF + Zn @ 5 kg/ha recorded signifi-
cantly higher grain (2.48 t/ha and 3.39 t/ha) and straw (4.63
t/ha and 6.93 t/ha) yield of soybean and wheat, respec-
tively. It was closely followed by the combination of FYM
@ 5 t/ha and 100% RDF + Zn @ 5 kg/ha (S,F,) and poul-
try manure @ 2.5 t/ha and 100% RDF in soybean as well
as wheat crops. The lowest values in all these attributes
were observed in the combination of controls x control.
Likewise, Kumar et al., (2006) also reported higher yield
of soybean owing to combined application of nutrient
sources, micronutrients and 100% RDF by their comple-
mentary effect on soil bio-chemical reactions and soil fer-

tility.

System profitability

Both the sources and levels of nutrients had significant
effect on the profitability of soybean—wheat cropping sys-
tem (Table 1). Among all organic sources of nutrients, the
highest net returns of 72,215 %/ha coupled with broadest
benefit : cost (B:C) ratio of 5.49 was obtained owing to the
direct and residual effect of poultry manure @ 2.5 t/ha.
Application of 100% RDF + Zn @ 5 kg/ha fetched the
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Table 2. Effect of interaction between nutrient sources X nutrient
PR levels on grain and straw yields of soybean and wheat
WLE £ IIXTEE FIREKSIT= (mean of 2 years data)
.25%' At oo AT TN oo
§ © Treatment Yield (t/ha)
§ Soybean Wheat
g g Grain Straw Grain Straw
doz| B2zZaez S8IEEsr
HES| S2S3%% 2tRsgEs S.F, 0.97 2.40 1.46 3.30
£ =~ 0o M o N S.F, 1.33 3.23 1.91 3.93
S,F, 1.67 3.73 226 455
S,F, 1.59 3.26 2.07 428
. S,F, 1.93 3.92 2.36 472
5| 238827 FIFiLiTs SF, 1.29 2.80 1.57 3.54
2 Twomees oFwnee- SF, 1.66 3.57 2.19 4.58
B S F, 225 3.94 2.69 5.66
3 SF, 1.81 3.61 2.43 5.01
CIE SF, 228 4.24 3.00 6.27
3 SF, 1.43 3.58 1.79 4.13
g £ Z2TIIR 2m29393 S,F, 1.91 3.82 2.45 531
o =
>l gl |8] dedddSs Zadddss S,F, 2.26 4.18 2.93 6.13
S| € S,F, 1.95 4.05 2.68 5.79
sl = SF, 2.41 4.39 3.20 6.65
22 SF, 1.67 3.66 1.97 439
=1 2| —ggnen —megson SF, 2.17 4.26 2.68 5.82
5 g cogdoed oofReIC S.F, 2.39 4.54 3.26 6.62
& - S.F, 228 427 2.89 6.21
&b 3 S.F 2.48 4.63 3.39 6.94
g ] 3 4 ’
2 2 SEmz
g e 2 SP at same MP 0.43 0.80 0.44 0.82
8 .§ 2gs=9 g EERgQ 2 MP at same SP  0.40 0.81 0.42 0.75
.§ 5 ———_—aNSS —~—md-doS o CD (P=0.05)
i 2 SP at same MP 1.24 2.33 1.27 2.35
=}
§ 2 MP at same SP  1.17 243 1.24 2.16
>
E 2y Details of treatment are given in Table 1
° “E’ “E’ QE) SP, Subplots-nutrient levels; MP, main plots-nutrient sources
2 B R ®
O O O
§ === maximum net returns of ¥72,370 /ha with a widest B : C
S .é .é .é s £ o ratio of 5.20 which was significantly higher than those re-
2 g oo T 2 E corded with the other levels of nutrients. The greater eco-
s S 8 & ~ A g g
o s%5% v g g nomic returns might be because of higher productivity of
2 288 N Y = both the crops coupled with better market price in spite of
g 535 o =B A 2 higher cost of cultivation that incurred in the aforesaid
2 2EE 5258 £ g
= S 383 e & treatments. The combined use of poultry manure @ 2.5 t/
3 £3353 ESx%s ; . poR Y .
= = LS) 227 LS) 2258 E ha along with 100% RDF + Zn @ 5 kg/ha resulted in the
L.g § L EEE AN = maximum net returns of ¥85,425 /ha, with a widest B : C
R woee piaiainke S ratio of 5.89. Our results confirm the findings of Gharpinde
3 £ etal., (2014).
el < o=
=] < < = '-s
?g < § ic:o 2 Q Available nutrients status in soil after crop harvesting
= s d P 3 Available N : The maximum available N in soil, viz.
3 el [0} = N =
2 g 2 N} -“é 215.46 and 207.90 kg/ha, after soybean and wheat harvest-
~~ + ~~ . . . . . . .
g g 3 %’ g 9. =i E ol 2 ing was noticed in treatment receiving direct and residual
E” 338w 2§57 2 g 2 < $| g effect of poultry manure @, 2.5 t/ha (Table 3). The higher
=18 s S E 3; FES: g S5s58tS é values of N content could be owing to the presence of resi-
= % 2% Unoonf”& =8 R LN LG 8| dues after harvesting of crop. The available N was depleted
s| 8 Sl Svuvanw S e a & P P
Ele &= = ~ under unfertilized control treatment (S ) after harvesting of
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soybean and wheat crops. The residual effect of poul-

5 Qe g oned o try manure or FYM might have attributed to the min-
= a2 gz T eralization of N in soil and owing to high enzyme ac-
NN NN N N N N on e . . . . .
tivities in the soil amended with organic manure might
3 have increased the transformation of nutrients to avail-
- able form. Sharma et al., (2013) also reported an in-
S CREYS v THETLZam crease in available N status of soil because of the ad-
T Sd282Y gdd085G dition of organi
2 o= QAmd=Q ition of organic manures. -
= The available N in soil also varied significantly
5 with successive increase in fertilizer levels. Among the
N - e © o o e o nutrient levels, crop treated with 100% RDF + Zn @
2138 |2 2298 nh R8T o 5 kg/ha (F,) maintained the greater values of available
© | g = AAAaNC® ZTQdaaacee : :
512 N in soil (220.50 and 212.40 kg/ha) after the harvest-
E § ing of soybean and wheat crops, indicating the impact
5| 2 SN of fertilizer application on enhancement of N pools.
§ § g The bare minimum value of available nitrogen in soil
E| 5| |8 788A5Y 288%%qc=-2w was recorded under the unfertilized control treatment
5|l el B8] Sa88ce 238788 << (F,) after the harvesting of both soybean and wheat
< | ° 2 . . C
_E = crops. The higher value of available N over the initial
g :% value might be because of the nitrogen fixation by
g - 0T NS O MmO 0o soybean crop. The results are in agreement with the
3 S N — S Qo 0 O RN 0 — ¥ .
2 = S AT F oS work of Gharpinde et al., (2014), who observed the
2 = 228" 228257 ° : : .
< aa Ao maximum amount of available N content is soil after
& z soybean harvesting with the application of 30, 75 and
Z 25 kg of N, P and K/ha. The available N content in soil
g g <+ © © © NS N O remained unchanged due to the interaction between
= 5] NXATTA FTAANNORD .
= 2 La—n N2 oo en sources and levels of nutrients for both soybean and
Q IS AN — — = O 0O — O NN — <
= A —aaa —aaad wheat crops.
E E Available P,O, : Among the nutrient sources, di-
g SN rect and residual effects of poultry manure @ 2.5 t/ha
2 EEE ) resulted in the maximum amount of available P O, in
@ % % % X soil, viz. 22.22 and 21.56 kg/ha, after harvesting of
% % % % gl both crops, which was significantly different to those
§ 2282 < 3 found due to other sources of nutrients (Table 3). The
NI SIS S o . .
° 553 é; E” <8 lowest values of available P,O, were observed in the
;‘E ag ag ag @2 S“ g control plots of both soybean and wheat crops. Or-
s 583 N 28 ganic manures, on decomposition, solubilizes the in-
g sEg L 8z soluble organic P fractions through release of organic
> 20 X054 ~ E . LT . .
| =2 CEEE TRE2X - & acids, thus resulting in significant improvement in
E| 8l = E2EE Exssgd z s soil-available P status owing to application of poultry
= El = S O O O S oS ‘;D —~
El g2 O oeded Ow =6~ = manure and FYM, as also reported by Sharma et al.,
°| E|= T RZ NS e e ] (2013)
2 —F Data further showed that, among the different nu-
= o s S g & trient levels, crop fertilized with 100% RDF +Zn @ 5
g - =S = B G ; kg/ha accounted for higher amount of P, O, contents,
= S & § c £3 viz. 22.54 and 21.69 kg/ha, in soybean and wheat
E 2 = T T X @ crops, respectively, than the other levels of nutrients.
o § 5 & § 2 . E 5 E = o % g However, an application of 100% RDF + Zn @ 5 kg/
= § S 8e » g i & ‘ij S| g & ha was statistically on a par with 100% RDF for soy-
- g SEEZ3 1T ESgSste| ¢ 3 bean and wheat crops. The lowest value of available
2 2 FOCREdB8 RN EE | B P,O, was recorded under control treatments in soybean
S 2 Svnanarw S e b=l
& A = = E = and wheat crops. Mere ef al., (2013) also reported
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that, available phosphorus in soil after harvesting of soy-
bean was increased with the increase in the level of RDF.
The available P O, content in soil remained unchanged due
to the interaction between sources and levels of nutrients
for soybean and wheat crops.

Available K,O : Among different sources of nutrients,
higher amount of KO, viz. 328.01 and 320.88 kg/ha was
recorded with direct and residual effects of poultry manure
@ 2.5 t/ha, which stands at par with that caused by FYM
@ 5 t/ha (Table 3). The lowest value of available potassium
was observed in the control plot, being identical to crop
residues 5 @ t/ha after the harvesting of soybean and wheat
crops. The buildup of soil-available K with the addition of
poultry manure or FYM may be owing to addition of K
through fertilizers, solubilizing action of certain organic
acids produced by decomposition of organic manure and
its greater capacity to hold K in the available K pool of soil
(Ramesh et al., 2009).

Among the nutrient levels, 100 % RDF + Zn 5 kg/ha
resulted in the highest value of available soil K O, viz.
326.85 and 322.09 kg/ha after harvesting of soybean and
wheat crops which was comparable with 100% RDF. On
the other hand, the lowest value of available K,O was re-
corded under the control. Our results are similar to those of
Gharpinde et al., (2014). The interaction effects between
nutrient sources and nutrient levels on the available K,O in
the soil were non-significant for soybean and wheat crops.

Nutrient content in grain and straw

Nitrogen : All the sources of nutrients applied to both
soybean and wheat crops, increased the N contents signifi-
cantly compared to untreated control treatment (Table 4).
Among different nutrient sources, direct and residual ef-
fects of poultry manure resulted in higher contents N, viz.
6.14 and 2.017% in grains and 2.17 and 0.759% in soybean
and wheat straw, respectively. The nitrogen content in soy-
bean and wheat grains noticed under the control treatment
was at par with those found under crop-residues treatments.
The levels of nutrients also enhanced the N contents in
grains and straw of soybean and wheat crops. An applica-
tion of 100% RDF + Zn @ 5 kg/ha resulted in the highest
N contents of 6.14 and 2.046% in grains and 2.39 and
0.790% in the soybean and wheat straw, respectively, com-
pared to the other treatments. The unfertilized control treat-
ment (F) showed the lowest values of N contents in both
the crops.

Phosphorus : The sources and levels of nutrients
caused significant variations in phosphorus contents of
grain and straw of both the crops (Table 5). Among the
sources of nutrients, the maximum P, viz. 0.257 and
0.552% in grain and 0.134 and 0.209% in straw of soybean
and wheat were recorded under direct and residual effect of
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poultry manure, which were comparable to that found with
the application of FYM. The maximum P, viz. 0.262 and
0.562% in grain and 0.135 and 0.198% in straw of soybean
and wheat crops were noticed under 100% RDF + Zn @ 5
kg/ha which was found to be significantly higher than the
other levels of nutrients.

Potassium : The K contents in grain and straw of both
the crops varied significantly with different sources of nu-
trients (Table 6). The direct and residual effects of poultry
manure resulted in the maximum K of 1.14 and 0.787% in
grains and 2.87 and 1.059% in soybean and wheat straw
which differed significantly from the sources of nutrients.
Treatment of 100% RDF + Zn @ 5 kg/ha showed the high-
est value of K viz. 1.14 and 0.752% in the grains and 2.85
and 1.101% in the straw of soybean and wheat compared
to those found with the other nutrient levels. The interac-
tion between nutrient sources and nutrient levels did not
caused significant variations in the NPK contents in soy-
bean and wheat crops.

Total nitrogen, phosphorus and potassium uptake by
soybean and wheat

Nitrogen uptake : Different sources of nutrients had
significant influence on total N uptake by both soybean and
wheat crops during both the years (Table 4). Among the
nutrient sources, direct and residual effects of poultry ma-
nure drew the highest amount of nitrogen, i.e. 224.03 and
233.60 kg N/ha, in soybean and in wheat 102.25 and
104.50 kg N/ha, during 2014—15 and 2015-16, respec-
tively, which was markedly different than those observed
with the other sources of nutrients. The lowest value of
total nitrogen uptake by soybean and wheat was noticed in
the control during both the years. Increase in total N uptake
might be owing to higher availability of nitrogen from soil
reservoir and additional quantity of N supplied by adding
fertilizers which in turn resulted in higher grain yield and
N uptake. These results corroborated the findings of Rana
and Badiyala (2014).

Among the nutrient levels, each increment in fertility
level from control to 100% RDF + Zn @ 5 kg/ha signifi-
cantly increased the value of total N uptake by soybean and
wheat during both the years. The highest value of total N
uptake in soybean, viz. 240.70 and 245.71 kg/ha, and
109.16 and 110.74 kg/ha in wheat during 2014—15 and
2015-16, respectively, were recorded with 100% RDF +
Zn @ 5 kg/ha which was significantly greater than those
recorded with the other levels of nutrients during both the
years. On the other hand, the lowest value of total N uptake
in soybean and wheat crops was recorded under the control
during both the years. Jat et al., (2013) also reported the
highest amount of N uptake with the application of N : P :
K @ 120 : 60 : 60 kg/ha in wheat crops. The interaction



4
No.

1 67,

[Vo

AND TOMAR

G

NSIN

RA

422

. en
I nitrog
ient on tOta~ nificant
f nutrie non-sig
els o ined f
and lev at rema ects o
of so an an d resldu_ he hig
effecliS by soybe ars. he direct an sulted in t d 11.66
(& c : The re 1 an
upta th the y ke : The antly .21 a heat
2-c during bo rus upta signific ting to 1 /ha in w he
£22855% T hosphorus up e Fand 2897 kg (Table 5. 1
wfow: anu P uptake, nd . ly bean
= 2 aR3SE ultry m total 8.14a ctive by soy i-
v < = \ po of d2 €Spe wn lubi
- v f ; § S » ost Vah-lessoybean adn2015_1 6, I;-uS was draarS- The so osi-
=| ez 2288z s Gtal phospho e e rod hore
. AESss furing 2014 13 an | duving both th increased in soil
i ® 2o 5 SRR T amou contro ids pro ve e th in >
2 g - 5 § = NI - lesse heat in the reanic aclM might_ha bial grov&lf d to in-
ERE SERR mZoa and w ction of 0 nure/FY the micro finally le Iso re-
< gl AR 2253 lizing aPOultry ma timulated hich had ings were a
ElE A5z % A tion Off native P, i growth ;lmilar findi take by
53 aQ o0 — se 0 roo at. up
g s g § > % O TS o e 161;1(1 faVOureike by Wlhe(2013) tal phOSphO:ruOS] treatmerslt
on o~ — o > a . )
£ “ § ER % o SRSEX reased P ulflarma etanced the to rtilized cOnfphOSphOI.I;2
Elw o - ® 5 c by S enha ! unfe nt o d29.
\ o ~ ed Is to ou an
= seE 28 @ T=ER port ient leve t relative ichest am d28.95 d2015—
g3z S g z 88 S - v <t Nutri and whea ars. The hlioybean 312%14_15 anzn @5
= 2 c=g L2882 oybean h the ye /ha by ring DF + n
@z 5 l\g\ml\.l\.do SOy bot 1.99 kg wn du 0% R s draw
g & 2 255 S during d1l. ithdra ith 10 P wa nt
g e eSS 8 an wi wi tal tme
ES N 3 s S iz 11.5 was ted f to trea
N - < oQ < =) V1Z. heat’ n trea unt o trol . to
G - QD = Ll o byW whe t amo con wing
°© S oen e e — < a ively, WES er the as o d
5 = - JEa3 = kghrespectl er, the lo rops und P uptake w doses an_
g g &3 aoe ! 'ha Howevd wheat ¢ higher I h optimum in absorb
:g _ § sraxn - =« kg/ . bean an ears. The rus wit ilitated i _Simi-
ho c €
;q; S| & = 29 SRN=p= ~ by soy both the yofphosp st have fa hizospherhe total
::/ . eq e r
EIE 2| 33 Ngggy ore el P (2019). The ot
g = o =& e =} s o ore a ion o trien tal., main S
g 159 A S 3 A N 2 -« m penetrat nt of nu by Mere e heat re dlevel
3 L52 O eep mou: d by nd w es an
2 2 3| zg% SR idng higher were rep"g;e soybea{; ween soure tri-
=| g S - Tz sults ake ion be of nu
E g —§ - g 9 % ; < o 1ar rsephorus uptthe interalite years_ g and leVeliptake by
-4 s = D e o) S o pho due to ino both t ource tal K The
& S8 X3 s = hanged during : Both sour the to ble 6). 5
3 S| - g£882 = c ients take : Bo tions in rs (Ta 146.6
g 2| g R f nutrient up aria he year. to be
& 2 © o Stum ug antv th t ting /ha by
S > Potas ignific ing bo oun 7kg
= ) d sig during am 88.6 re-
= %) ause heat take 9 and . was
tsc dw 1 K up 85.5 vely, -
3 - en n an f tota and specti Iltry ma
g £E % £ soybea lues o bean —16, re fpou nd
= o et t va by SOy 2015 fects o an a
£ EEE - S ighes 1 kela by sovbes idual ef sovheas and
£ g _ b t
5 == 4 ) S at du the di f tota ntro be asc
g | 2 =4 ":’ =4 whe nder lue o the co t may plex
8 22 2 S £ rded u est va nder whea by compl
= 555 S co e low nd u Kby inerals sition
go')b = bin “? . h é = nure. Tcliop was fo:; uptakelgfbeal’ing m.lng decomﬁzse of
S s % = 3 = at . ase - rn irm t
= 3 a [ he cre the du m
= g g&): é ~ E Qg a < i W rs. The in K ﬁ.om roduced Its confir .
g 585% Xk = 5  yea release o i aCIdSI})1 se resu £100%
o Lo £ = < o he an ( . ion O -
g ERERE! 8 S =z= S tot d org es. T licatio K up
g R 2 RS e = nts ane sourc ¢ app e of
2 fg % 548 g e 5 a%eorganlc ;e (2013). f nutrients, thhi ghest Valrllland 90-463
=} - - G .y s
£l _ ity - : Sl a leVelsoecorded %Z by soybeil . 2015—tlhe
ER: 8 ww RS g ng /ha r k ~15a in
S 2 = 22 = Amozn @5 ke d 150.81 figng 2014 t resulted and
2 S E ‘VM‘) lg ’8 RDF + 148.41 an heat’ durl treatmenby Soybean
E > SN 8 ke 1e /ha by w ontro take
2 I N4 o] 2 take, 89 kg ated ¢ ium up
o s & T S g d 91.. Untre tassiu
& “ = _ I é A @ T § anspecthely' of total po
3 8@% m&_ﬂomo\‘DH&‘/ [ re alue
2 s,gg C’-Nomo\\"oao : estv
g 3 g E ?§‘éo\°g§gi’gu S low
2 §§i£%§&§ﬁs’;1;$ .
; E%gzﬁaeéf““
b= §O S oo =
) g N NORZR%
. 15} = 7))
= @
-




423

RESPONSE OF SOYBEAN-WHEAT CROPPING TO INM

December 2022]

aInuew preAwre] ‘A JOZI[1)10] JO 9SOP PIPUAWW0Y ‘IAY

69°¢ 574 €6'C (U4 ¥€0°0 9€0°0 LT0°0 8200 (S0°0=d) ad
8C'1 (S (40! €51 croo €10°0 600°0 0100 FWHS
68°16 [8°0S1 €706 17871 101°1 ¢8'C sL0 140! ey/3y § uZ + Aa¥ %001 4 ey/3y § uZ + A %001 4
LLTL 88°¢€Cl YTIL <y 0Cl SI0°T 89°C ¥L9°0 00°1 ey/3y § uZ + AU %08 4 ey/3y § uZ + A %05 4
7608 89°6¢1 9¢'LL 0Svel 810°1 LLT CIL0 SO'1 A %001 “d Aa¥ %001 “4
SI'19 YL CIT €0°6S 6v'801 2060 6v'¢C LS9°0 S6°0 A %05 “'d A %05 4
€LOV 01°08 99 vy €6'L8 I¥8°0 1€°¢ 665°0 ¥8°0 jonuo) g [onuo) 4
§]242] JULUNN
90°C 6¢Y 8¢°C €e’s 8200 ¥€0°0 120°0 00 (S0°0=d) ad
650 LT 69°0 122! 800°0 0100 900°0 900°0 FWHS
L9°88 Y6 IS1T 65°S8 S| 6S0°1 L8'C L8LO 140! Jusuneax snotadid jo 303550 [enpisay ‘s Bl §°7 danuew AN[nod ‘s
rLL Y9 1El SOVL 69°9C1 ¥00°1 69°C LILO €0'1 Jusuneax snotadid jo 303153 [enpisay g ®Y/ S INAL S
Y¥°S9 €8°111 6°¢9 6€°601 L96°0 €5°C 1€9°0 ¥6°0 Juaunean snotadid Jo 103153 [enpisay ‘'S ey ¢ sonpisar dox) ©'g
Sv'ov 9¢€°06 ¢0°0¢ LOL6 IL8°0 e 085°0 L80 jonuo) s jonuo) s
§202.4N0S JUDLIINN
JBIYM ueaqAog JBIYM ueoqAhog JBIYM uedqhog JBIYM ueaqAog
91-610¢ SI—¥10C 194015 urein JeYM ueaqhog
(ey/3y) oyyeadn winissejod [ejo], (%) U0 wnissejod U JuoW)BALY,

(Byep SIBAA 7 JO UBOW) JBAYM PUEB UBIGAOS JO oeidn wnissejod [810) pue Juajuod winissejod UBdW UO SJUSLNNU JO S]OAJ[ PUB SIOINOS JO 1991 *9 A[qBL

oInuew pIeAWLIB] ‘N A (IOZI[1}1J JO 9SOP POPUSWILIOINY ‘I

LLO LY0 ¥$0 €0 9000 €000 6000 S00°0 (S0'0=d) ad
LTO 910 610 [AN0) 000 100°0 €000 000 FWwHS
56T 6611 S6'8¢C 8S°T1 861°0 SEro 2960 2970 eU/SY S UZ + AAY %001 “d U8y S UZ + AA¥ %001 4
81°¢€C 69°6 99°CC 0€6 ¥81°0 9C1'0 cIso Y¥co U8 S UZ + AAY %05 4 U8 S UZ + AA %08 4
99°9¢ 9601 08°6¢ IL01 161°0 I€1°0 6€S°0 12744 Aad %001 4 AA¥ %001 4
1$°0C 606 9661 L8 SLTO ¥Z1o S6vo 9€T0 AQY %06 4 A %08 ‘4
IL€1 1€9 Lyl 0r'L 6S1°0 811°0 ELY0 €1co jonuo) g jonuo) g
§]242] JULUNN
£€5°0 6C0 89°0 0T0 S00°0 1100°0 110°0 ¥00°0 (S0'0=d) ad
Sro 80°0 00 90°0 100°0 €000°0 €000 100°0 FWwHS
L6'8C 9911 ¥1°8¢ IT11 600 Yero 450 LSTO JuswIEa) SNO1AdId J0 1049 [enpisay ‘S eY/} 6°7 dnuew AR[nod ‘s
61°6C 1eol 68°¢€C LOOI 061°0 6C1°0 02¢0 8YCT0 Juaunean snotaaid jo 10343 [enpisay s U S WAL S
¥8°0C LT6 £€°0C L6°8 L91°0 scro Y050 vco Juaunean snotaaid jo 10343 [enpisay ‘'S ey ¢ senpisar dox) “'s
98°¢Cl 0T'L 1€L1 89°L 651°0 L1T°0 681°0 61C0 jonuo) s jonuo) s
§22.4N0S JUILINN
JBIYM ueaqAog JBAYM ueqAhog JBAYM ueaqhog JBIYM ueaqAog
91-610C SI—10C 19A015 urerd 1B M ueaqAog
(ey/3y) oyerdn snioydsoyd [ejo], (%) 1u21u09 snioydsoyd JULUBALY,

(eyep s1eak 7 Jo ueow) jeaym pue ueaqAos ur ayeidn snioydsoyd [e10) pue Judju0d snioydsoyd uedw UO SJUALINU JO S[IAJ] PUEB SIOINOS JO J99JJH °S qBL



424 RANSING AND TOMAR

wheat during both the years. The K has a role in enzyme
activation, photosynthesis and protein synthesis. It regu-
lates stomatal activity, enhances the transport of sugars,
water and nutrients and maintains crop quality. The con-
tinuous availability of K resulted in more uptake of potas-
sium than the control and lower levels of fertilizers. Rana
and Badiyala (2014) also reported similar result. The inter-
action between sources and levels of nutrients did not
cause significant variations in total K uptake of soybean
and wheat during the both the years.

On the basis of 2 years study, it can be concluded that
direct and residual effects of poultry manure @ 2.5 t/ha
among the nutrient sources and 100% recommended dose
of fertilizers along with Zn @ 5 kg/ha to soybean and
wheat crops recorded significantly higher grain and straw
yields as well as nutrient contents, nutrient uptake, net re-
turns and benefit : cost ratio of soybean and wheat crop.
The combined use of poultry manure @ 2.5 t/ha and 100%
RDF along with Zn @ 5 kg/ha resulted in highest grain and
straw yields, profitability, NPK contents and their total
uptake in comparison to their sole application in soybean—
wheat cropping system. Thus, combined application of 2.5
t/ha of poultry manure to soybean and 100% RDF along
with Zn @ 5 kg/ha to both soybean and wheat is necessary
for maximum yield and net returns from soybean—wheat
cropping system under the agro-climatic conditions of
Chbhattisgarh plains.
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