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ABSTRACT

A field experiment was carried out during 198889, 1989-90 and 1990-92 to
study -the direct effect of lime, organic and inorgnic nutrients on wheat (7riticum
aestivum L. emend. Fiori & Paol.) and its carry-over effect on soybean [Glycine max
(L.) Merr.]. Lime (1.25 tonnes/ha), FYM (4 tonnes/ha) and boron (10 kg/ha) in com-
bination with 60 kg N + 30 kg P205 + 20 kg K,O/ha resulted in the highest yield of
wheat (29.3 g/ha). A significant residual effect was also observed for soybean (23.4
g/ha) with application of 30 kg N + 60 kg P,0O, + 30 kg K,O/ha. The direct and the
carry-over effects of lime and organic manure along-with inorganic nutrients applica-
tion significantly increased the uptake of N, P.and K by both the crops in the cropping

system.
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Wheat—soybean system is gaining popu-
larity in the soybean-growing areas of the
country. In recent years, wheat harvest/ha
multiplied many times, resulting in severe soil
depletion by way of removal of éssential nu-
trients. Soybean, unlike other legumes, hav-
ing higher N content, requires higher amount
of nitrogen. Our fertilizer recommendations
so far are mostly macronutrient-oriented and
single crop based, lacking in basic require-
ment of balanced nutrition. In such a system,
. effect of fertilizers must be assessed well be-
cause the crops grown in fixed cropping se-
quence behave differently than grown in in-
- dividually (Dixit et al., 1993). Hence an ex-

periment was conducted to study the effectof
lime, organic and inorganic nutrients on
wheat—soybean cropping system in acidic red
soils. :

MATERIALS AND METHODS

The field experiment was conducted at
Semiliguda during 1988-89, 1989-90 and
1990-91. The soil was acidic (pH 5.8) and
sandy loam, with organic carbon 0.61%, to-
tal N 0.059%, available P,0, 17.08 kg/ha,
available K O 142 kg/ha and available boron
0.3 mg/kg soil. The experiment was laid out
in randomized block design, replicated 4
times. The treatments consisted of T,, 80 kg
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Table2. Effectofdifferent treatments on yield attributes and straw or stalk yield of wheat and soybean (pooled data of 3

years)
Treatment Wheat Soybean

Plant Ear Grains/  Ears/'m  1,000-  Straw Plant Pods/ Seed/ Stalk
height  length ear length grain yield height plant plant yield
~ (cm) (cm) weight  (g/ha) (cm) : (g/ha)
T, 76.6 9.08  28.1 54.8 425 445 41.6 36.4 2,66 387
T, 77.0 922 282 55.2 425 44.3 424 37.3 272 - 396
T, 77.2 9.23 28.2 55.0 425 471 43.5 38.2 . 282 415
T, 78.6 9.41 28.6 56.8 426 50.1 453 40.2 290 418
T, 76.0 9.19 280 54.7 424 433 39.1 36.0 262 343
T, 72.2 882 274 539 423 38.6 38.0 36.9 270 319

T, 72.1 8.81 27.3 538 423 382 36.9 31.8 2.28
T, 70.2 876 271 524 42.1 35.1 358 30.7 218 244
CD(P=0.05) 26 0.42 1.2 2.8 NS 89 6.42 6.81 064 /86

Details of treatments are given under Materials and Methods

Table3. Effect of different treatments on nutrient uptake (kg/ha) by wheat-soybean cropping system (pooled data of 3

years)
Treatment Uptake by wheat (kg/ha) Uptake by soybean (kg/ha) Total uptake in system(kg/ha)
‘ N P K N P K N P K
T, 86.2 7.8 52.6 . 122.8 15.9 40.8 209.0 23.7 93.4
T, 96.4 8.1 54.0 129.0 16.8 42.6 225.4 24.9 96.6
T, 102.0 8.6 58.0 138.2 17.6 43.8 240.2 26.2 101.8
T, 105.8 9.0 63.0 149.6 18.2 46.0 255.4 27.2 109.0
T, 82.8 7.7 51.8 117.6 14.7 38.6 200.4 224 90.4
T, 66.4 7.0 48.0 115.6 13.6 37.5 182.0 20.6 85.5
T, 65.1 6.6 44.6 112.0 13.0 342 177.1 19.6 78.8
T, 58.9 6.2 420 105.0 12.0 33.6 163.9 18.2 - 756
CD(P=0.05) 21.24 1.62 8.84 16.32 2.84 7.56

Details of treatments are given under Materials and Methods

mended dose of fertilizer for wheat (Tablesl,
2). However, application of 60 kg N + 30 kg
P,O, + 20 kg K,O/ha + lime (1.25 tonnes/ha)
+ B (10 kg/ha) + FYM (4 tonres/ha) resulted
in the highest average grain yield of wheat.
The effect may be attributed to supply of nu-
trients particularly of NPK which can be ex-
plained by increase in plant uptake of 2447
kg N/ha, 1.5-3.0 kg P/ha and 10-21 kg K/ha
in treated plots over that of recommended dose
(Table 3). The increase in N uptake due to
liming could be attributed to possibility of
increase in mineralization and nitrification
rate in the soil (Datta and Gupta, 1983). The

highest P uptake could be due to increased
mineralization of organic P and breaking of
Fe and Al phosphate complexes and ulti-
mately increased available P content in the
soil. The increased K- supplying capacity of
acid soils could be due to lime application.
Similar results were also reported by Prasad
and Singh (1987). The plant uptake of N, P
and K followed the pattern of wheat-grain
yield. The higher nutrients could enable the
wheat plant to produce longer ear length, more
seeds/ear, ears/m length and 1,000-grain
weight which were positively correlated with
the yield.
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The residual effect of lime or lime+ FYM
or lime + boron or lime + FYM + boron re-
sulted 'in significantly higher seed or grain

yield, yield attributes and nutrient uptake of -

soybean. But the carry-over effect of 50% PO,
as SSP + 50% P,0, as MRP was not found

significant in increasing yield of soybean over

that of recommended dose of fertilizer for
wheat. The improvement in soybean could be
attributed to increased rhizobial population
in the rhizosphere. The similar results of in-
crease in yield and nutrient uptake due to lime
in wheat—soybean cropping system was also
reported by Dixit et al. (1993).

Pooled data indicate that application of
60 kg N + 30 kg P,O, + 20 kg K,O + lime
(1.25 tonnes/ha) + FYM (4 tonnes/ha) + B
(10 kg/ha) proved beneficial to wheat crop
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and also to soybean crop grown with 30 kg N
+ 60 kg P,O, + 30 kg K,O/ha to a great ex-
tent. It indicates that the crops should also
receive fertilizer directly to achieve higher
productivity of wheat—soybean cropping sys-
tem. ’ -
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