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ABSTRACT

~ A field experiment was conducted during the winter season of 1994-95 to 1996-97 at Regional Research Sta-
tion, Bawal, on loamy sand soil. The yield attributes, yield and NP uptake of wheat ( Triticum aestivum L. emend.
Fiori & Paol.)'were markedly higher after cowpea [Vigna unguiculata (L.) Walp.] and clusterbean [Gyamopsis
tetragonoloba (L.) Taubert] than pearlmiliet [Pennisetum glaucum {L.) R. Br. emend. Stuntz], Appiication of 5
tonnes farmyard manure (FYM)/ha significantly improved growth, yield attributes, yield and. NP uptake compared
with the control. Application @ 5 tonnes FYM in combination with 90 kg-N+45 kg P,0 /ha was statistically at par
with 120 kg N+60 kg P,O,/ha in terms of growth, yield atiributes and yield and these were significantly superior to
lower fertility levels. However, the NP uptake increased significantly up to 120 kg N + 60 kg P,O /ha. The residual
effect of 5 tonnes FYM/ha along with 90 kg N+ 45 kg P,O,/ha and 120 kg N + 60 kg P,0 /ha applied to wheat was
also found significant on the grain and straw yields of the succeeding pearlmillet, clusterbean and cowpea crops
compared to no NP application. The clusterbean~wheat was more economical than cowpea-wheat and

pearimillet-wheat crop sequences.
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On ‘account of increasing prices of chemical fertilizers.

and deterioration in the soil fertility and fertilizer-use ef-
ficiency due to their continuous use (Gaur and Sadasivan,
1981), the concept of integrated nutrient supply involving
use of organic manures has been gaining importance in
nutrient management of a cropping system (Nambiar and
Abrol, 1989). Farmyard manure is a major source of or-
ganic nutrition of field crops and it enhanced the fertilizer-
use efficiency and thus reduces the requirement of chemi-
cal fertilizers. Inclusion of legumes in crop rotation in-
creases the soil fertility by fixing atmospheric nitrogen,
which consequently enhances the productivity of succeed-

ing cereal crop. The requirement of N and P also varies in-

relation to preceding crops. The information regarding

“effect of preceding crops and organic manure in associa-

tion with-chemical fertilizers on wheat is meagre in light
soils. Hence the\prcscnt experiment was conducted.

MATERIALS KNB\M\E_:I'HODS

The field study was carried out at the-Regional Re-
search Station, CCS HAU, Bawal, during wintei erabz)
~~nng of 1994—95 to 1996-97. The soil was loamy sand,™
-~ (0.22~0.24%), medium in available

* ~tiahtly alkaline in re-

action (pH 8.3-8.4). The experiment consisting of 3 pre-
ceding crops (i.e. pearimillet, clusterbean and cowpea) in
main'plots and 6 fertility levels to wheat (control, 5 tonnes
FYM, 5 tonnes FYM+30 kg N+ 15 kg P,0,, 5 tonnes
FYM + 60 kg N + 30 kg P,O,, 5 tonnes FYM + 90 kg
N+45 kg P,0, and 120 kg N+ 60 kg P,Oha in subplots. -
The trial was 1a.1d out in split-plot design with 3 replica-
tions. The varieties of preceding crops, i.e. ‘HHB 67’ of
pearlmillet, ‘HG 365’ of clusterbean and ‘CS 88’ of cow-
pea, were raised as per package of practices under rainfed

- conditions. After applying a pre-sowing irrigation, wheat

cv. “WH 283 was sown in rows 20 cm apart using a seed
rate of 125 kg/ha on 17,28 and 16 November in first, sec-
ond and third year respectively. Half dose of N and whole
of the P O5 as per treatments were drilled at sowing time,
and remaining half of N was top-dressed at the time of
first irrigation applied 22 days after sowing. The crop was

~ harvested on 7,12 and 6 April in first, s.econd and third

year, respectively.

RESULTS AND DISCUSSION

~—~..Growth, yield attributes and yield of wheat
-mean of tillers/m, spike length, grains/spike and
1 OOO-gram w\erb\ht (Table 1) were SIgmﬁcantly higher
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when the wheat crop was raised after cowpea and.

clusterbean as compared to pearimiilet. However, the ef-
fect of preceding crops on plant height was not significant.
The grain and straw yields of wheat were maximum after
cowpea in ail the 3 seasons and these were significantly
reduced when the crop was raised after pearlmillet. How-
ever, the yields obtained after clusterbean were at par to
those of cowpea. The increase in mean grain yield of
wheat raised after cowpea and clusterbean was 14.4 and
11.8% compared to that raised after pearlmillet respec-
tively. The corresponding increase for mean straw yield
was 15.5 and 10.6%. Ahlawat et al. (1981) and Balyan
(1997) also reported higher yields of wheat grown in ro-
tation with legume. Sandhu ez al. (1985) also reported
pearlmillet as the poorest preceding crop resulting in the
lowest yield of succeeding wheat. Higher yields after le-
gume crops may be attributed to biological fixation of N
and.addition of large biomass in the form of leaf fail,
which might have improved physical and chemical prop-
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erties of soil. Both grain and straw yields were low during
1995-96 because the crop was sown late in this season as
compared to other 2 growing seasons. ‘
Application of FYM @ 5 tonnes/ha significan:ly in-
creased the plant height, spike length and grains/spike of
wheat compared with the control. However, the increase in
number of tillers/m and 1,000-grain weight was not sig-
nificant (Table 1). The grain and straw yields of wheat
were increased appreciably by application of FYM @ 5
tonnes/ha compared with the control in all the 3 seasons.
Application of 5 tonnes FYM + N_P_ kg/ha and N, P,
kg/ha were statistically at par in terms of growth and yield
parameters as well as grain and straw yields in all the sea-
sons. Both these treatments were significantly superior to
rest of the treatments. The increase in mean seed yield
over the control was 18.8, 61.2, 99.1, 124.7 and 138.6%
with 5 tonnes FYM, 5 FYM + N,Ps: 5 tonnes FYM +
NP, 5 tonnes FYM+N, P,  and N, P, kg/ha respec-
tively. The corresponding increase in mean straw yield

Table 1, Effect of crop sequences and fertility levels on growth, yield attributes, yield and nutrient uptake of wheat (mean data of 3 years)

Treatment Growth and yield attributes Yield (g/ha) Nutrient uptake
. (kg/ha)
Plant Tillers/ Spike Grains/ 1,000-grain  Grain Straw
height (cm) m length (ctm)  spike weight (g) ' N uptake P uptake
Crop sequence ‘
Pearlmillet 71.34° 56.40 7.16 36.78 37.63 31.58 43.86 7220 16.77
Clusterbean 74.31 - 60.31 7.83 41.99 39.27 35.30 48.50 82.21 19.53
Cowpea . 75.28 61.58 7.84 41.86 38.90 36.13 50.65 84.81 25.50
CD (P=0.05) NS 3.51 0.55 1.74 1.17 3.27 418 . 7.68 225
Fertility level (kg/ha)
! NP, 61.23 46.11 5.83 32.35 37.45 19.75 27.38 4325 923
5 tonnes FYM 64.86 47.37 6.72 34.69 37.99 23.47 33.40 53.22 1246
5 tonnes FYM + N30+P15 73.33 . 5319 7.62 39.94_1 38.65 31.98 4391 74.43 17.66
5 tonnes FYM + N_+P, 7150 . . 6337 8.06 42.79 39.03 39.32 5491 93.21 23.00
5 tonnes FYM + N +P © 8l1.56 71.22 8.71 44,93 39.22 4438 61.63 106.54 26.99
N+ Py, 83.24 75.33 8.73 46.27 39.25 47.12 65.77 114.18 29.15
CD (P=0.05) 3.50 4.64 0.85 2.66 1.30 342 3.36 7.22 2.08

Table 2. Yield of rainy-season crops as influenced by residual fertility levels of wheat crop (mean data of 3 years)

Residual Yield (g/ha)
fertility
level Pearlmillet Clusterbean Cowpea
Grain Stover Grain Straw Grain Straw

NP, - 13.52 30.25 9.15 19.71 8.10 20.66
5 tonnes FYM 14.07 31.73 947 20.04 8.56 20,72
5 tonnes FYM + Ny +P, 14.39 3243 9.59 20.80 9.02 229
5 tonnes FYM + N +P, 14.52 32.54 9.82 21.25 9.27 23.8¢
5.tonnes FYM + N +P,, 14.95 32.77 9.94 21.73 9.38 24.5(
N,oPso 14.66 3248 10.02 22.00 9.23 24.2

CD (P=0.05) 1.37 245 a70 1.81 1.09 3.0¢
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Table 3. Effect of fertility levels on economic returns of various crop sequences (mean data of 3 years) B
Fertility level Net returns (Rs/ha) Benefit : cost ratio
(kg/ha)
Pearlmillet— Clusterbean— Cowpea— Pearlmillet— Clusterbean— Cowpea-—
wheat wheat wheat wheat wheat wheat
NP, - : v 2,241 6,916 5417 - 0.35 1.01 0.75
5 tonnes FYM 4,972 8,839 7,424 0.68 1.25 0.99
5 tonnes FYM + N, +P,, 8,836 13;683 12,507 111" 1.76 1.54
5 tonnes FYM + N +P,, 12,377 17.656 17,060 1.45 2.16 2.02
5 tonnes FYM + Ny+P 15,884 19,723 19,166 1.79 234 2.19
N,,oPs 17,694 20,926 20,223 '1.96 2.46 2.19
Mean 10,334 14,624 13,633 1.22 1.83 1.63

was 22.0, 60.4 100.5, 125.1 and 139.70%. Gill et al.
(1994) reported positive response of wheat to applied ni-
trogen in combination with farmyard manure. The organic
manure supplied available nutrients to the plants and also
had solubilizing effects on fixed form of other nutrients
(Sinha et al., 1981) and therefore, improved the productiv-
ity of wheat in all the cropping systems.

Nutrient uptake by wheat

The uptake of N and P by wheat sown after cowpea and
. clusterbean was statistically at par to each other and sig-
nificantly higher than that raised after pearlmillet (Table
1). On mean basis, the increase in N uptake was 16.7 and
13.1% while P uptake was higher by 22.2 and 16.5%
when wheat was grown after cowpea and clusterbean, re-
spectively, compared with pearlmillet. Similar results were
reported by Balyan (1997). Application of 5 tonnes FYM/
ha and NP levels significantly improved N and P uptake
by wheat compared with the control (Table 1). The N and
P uptake was increased siguificantly with each increasing
level of fertilizer up to 120 kg N+60 kg P,0O/ha. Singh
(1999) also reported increase in uptake of N and P with
increasing level of FYM and NP.

- Yield of rainy-season crops

The residual effect of application of 5 tonnes FYM/ha
along with 90 kg N+45 kg P,0/ha applied to wheat was
found significant on grain and straw yields of the succeed-
ing rainy-season crops, i.e. pearlmillet, clusterbean and
cowpea, compared to no nitrogen and phosphorus applica-

tion (Table 2). The application of recommended dose of

fertilizer to wheat, i.e. 120 kg + 60 kg P,0/ha failed to im-
prove yield of succeeding pearlmillet crop but signifi-
cantly enhanced the yield of cowpea and clusterbean crops
compared to no NP application. This was mainly due to
the fact that clusterbean and cowpea being leguminous
crops efficiently utilized the left-over phosphorus of wheat
crop. However, pearlmillet being cereal crop, responds to
nitrogen most of which was already utilized by the wheat
crop. In cowpea crop, the yields even with 5 tonnes FYM

in association with 60 kg N+ 30 kg P,O,/ha applied to
wheat were significantly higher compared to no NP appli-
cation.

Economic returns

The maximum net returns (Rs 14,624/ha) as well as
benefit : cost ratio (1.83) were obtained in clusterbean—
wheat sequence followed by cowpea—wheat sequence
with net returns of Rs 13,633 and benefit ; cost ratio of
1.63 (Table 3). The least net returns (Rs 10,334) and ben-
efit : cost ratio (1.22) were recorded under pearlmillet—
wheat crop sequence. In all the 3 sequences, the economic
returns were the maximum with the recommended dose of
NP fertilizers. However, clusterbean—wheat and cowpea—
wheat sequences even with 5 tonnes FYM in association -
with 60 kg N+30 kg P,0 /ha gave almost equal economic
returns to pearlmillet-wheat sequence with recommended
dose of NP fertilizers.
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