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Abstract: Disc ploughing gave significantly higher grain and stover yields of sorghum,
greengram and sorghum equivalent under semi-arid agro-ecoregion of Rajasthan.

Incorporation of 10 t ha'!

FYM and phosphorus upto 30 kg ha™!

increased grain

and stover yields of intercrops and sorghum equivalent as well. Uptake of N, P
and K by the crops under intercrop system increased when different tillage practices
were followed in conjunction with 10 t ha! FYM and 30 kg P20s ha™'.
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Land preparation with bullock-drawn
country plough is not only time and energy
consuming, but results in the formation
of hard pan at plough depth, limiting the
rain water intake and root development,
and enhancing the runoff losses. The wide
spread use of high yielding varieties ne-
cessitates breaking of the hard layer to
provide a greater soil volume for root access.
The integrated system of nutrient supply,
through organic manures and inorganic fer-
tilizer, along with proper tillage, are the
salient features of rainfed farming. Reduced
tillage has been found highly useful in
improving soil physical environment and
the yield of crop without adverse effects
on the environment (Gupta and Aggarwal,
1992). Optimum tillage requirement, in re-
lation to organic and inorganic sources of
nutrient, needs to be investigated.

Materials and Methods

A field experiment was undertaken at
Agriculture Research Station, Arjia, Bhil-
wara during kharif 1989 and 1990. The

soil of the experimental field was sandy
loam in texture, non-saline (EC 0.31 dS
m’) having a pH of 7.4 and was low
in nitrogen, medium in phosphorus and
high in potash (Laddha and Totawat, 1998).
The experiment, consisting of five tillage
operations (conventional tillage, disc
ploughing, chisel ploughing, minimum till-
age and zero tlllage) two levels of FYM
(0 and 10 t ha ) and three levels of phos-
phorus (0, 30 and 60 kg P2Os ha ) was
conducted in split plot design with four
replications. The tillage treatments were
imposed during seed bed preparation as
described earlier (Laddha and Totawat,
1998).

A basal dose of 30 kg N ha™', through
urea was given at sowing; remaining 30
kg N ha' was top dressed only to sorghum
crop by applying it between two rows at
40-45 days of crop growth.

The varieties, CSH-6 of sorghum and
K-851 of greengram, were used as the test
crops. Sorghum was sown at 30 cm spacing
within pair, and 60 cm spacing between




374 LADDHA & TOTAWAT

Table 1. Effect of tillage, FYM and levels of phosphorus on crop yield (g ha'')

Treatment Sorghum Greengram Sorghum
Grain Stover Grain Stover equivalent
1989 1990 1989 1990 1989 1990 1989 1990 1989 1990
Tillage
Conventional 25.5 30.7 113.8 74.7 22 29 8.3 8.8 30.7 3755
Disc. 26.3 31.2 341194 76.8 2.4 3.0 8.5 11.6 31.8 38.0
Chisel 26.2 3152501170 75.0 23 2:9 T 8.8 31.5 379
Minimum 26.0 3104 1173 73.6 2.3 2.9 74 715 31.4 35T
Zero 22 28.5 94.1 730 2.0 2.6 7.3 7.5 273 34.6
SEm + 0.6 0.3 357 2.0 0.1 0.1 0.2 0.3 Q5 04
CD at 5% 1.9 0.9 11.3 NS 0.2 0.2 0.7 1.0 119 1.1
FYM (t hal)
Fo 23.8 29.1 107.4 71.9 2.0 9,71 74 8.6 28.4 353
Fio 26.9 3107 117.2 773 25 3.0 8.2 94 32.7 389
S.Em + 0.5 04 1.9 I3 0.1 0.1 9.1 0.3 0.5 0.4
CD at 5% 1.4 1.0 5¢5 3.7 0.1 0.3 0.3 0.7 1.4 1.2
Phosphorus levels (kg P20s ha'l)
Po 23.6 29.1 111.0 733 2.0 25 6.9 7.9 28.4 349
P30 26.9 Bl Tere 1178 74.9 23 3:2 8.4 10.3 32.3 392
Peo 25.5 30.7 114.2 75.7 2.3 2.8 8.2 8.8 30.9 37.3
S.Em * 0.6 0.4 24 1.6 0.1 0.1 0.2 03 0.6 0.5
CD at 5% 1.7 1:2 NS NS 0.2 0.3 0.4 0.9 (27 155
CV % 14.6 9.1 13.3 1335 17.9 24.2 122 2b.7

paired rows. Interspace between paired rows
was sown with one row of greengram.
For valid comparison of yield data, seed
yield obtained for the component crop in
intercrop system was converted to sorghum-
equivalent yield, using prevailing rate of
the produce. The grain and stover samples
were analysed for N, P and K contents
and their uptake was computed.

Results and Discussion

Yield

When compared with zero tillage, disc
ploughing invariably recorded significantly
higher yields of sorghum and greengram

grains and sorghum equivalent during both
the years, as well as when data were pooled
(Table 1). The magnitudes of increases re-
corded for these components were to the
tune of 15.9 and 9.5; 20.7 and 14.1; 16.7
and 9.9% for the year 1989 and 1990,
respectively. Mean data for two years in-
dicated that disc ploughing resulted in the
highest grain yield of both the crops and
was followed by chisel ploughing. Stover
yield also showed similar trend. Various
tillage operations, at par amongst them-
selves, increased yield over zero tillage.

Incorporation of 10 t ha' of FYM and
30 kg P2Os ha™! markedly increased grain,
stover and sorghum equivalent yields of
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Table 2. Effect of tillage, FYM and levels of phosphorus on total uptake (kg ha'') of nutrients

Treatment Sorghum Greegram
Nitrogen Phosphorus Potassium Nitrogen Phosphorus Potassium
1080 1990 1989 1990 1989 1990 1989 1990 1989 1990 1989 1990
Tillage
B cniomal le . 712 274 226 1457 118944196, 22.4 29 3.0 5.4 5.9
Disc 898 7430 3007 243 159:6.5120:3° 21327008 29 3.8 S 7.7
Chisel G g o 0 REISTY P4 S10.5 52210 2.6 3.0 53 68
Minimum 71669015283 2291 11542 175.0%-18:65 207 2.5 2.9 5.2 6.0
Zero SRIBE HGAI0L 224 900 0- 120 SIS 3 G171 S10:2 24 25 4.8 54
CD at 5% 5.0 34 24 180 #=413:5. NS 1.0 1.1 0.1 0.3 04 0.7
FYM (t ha™)
Fo . 634636 24352000 1340.-111.2 - H 681204 251 25 47 5.7
Fio 804" 7707 .30:1 246 612 1296 21:6 "+ 250 2.9 3.6 5.8 6.8

€PRat: 5% 2.5 2.1 1.1 0:7 8.5
Phosphorus levels (kg P20s hal)

Po 644 635 225 194 1382
P30 7558 5.3 2818 1:23.6 ¥152:8
Pso FR A 22300 #8257 71520

CD at 5% 3¢l 2.6 123 09 104

6.0 0.8 I3 0.1 0.2 0.2 0.4

109.5 166 194 1.8 2.0 44 5
12401 920131526.0 2.8 38 S 7.3
1076 -20:85 224 3.0 34 S 6.4

7.4 0.1 1862.52:10:1 0.2 0.3 0.5

sorghum-greengram intercropping system.
The response curve indicated that phos-
phorus application gave quadratic response
for both the crops during either years of
research. Grewal et al. (1985) reported that
application of FYM enhanced the harvesting
of rain water, leading to increased moisture
in the soil profile, leading to better crop
yields.

Uptake

The total uptake of N, P and K by
the component crops of the intercropping
system under various tillage treatments was
significantly higher than that under zero
tillage (Table 2). Disc ploughing was su-
perior over rest of the tillage treatments
for nutrient uptake. Raman and Islam (1989)
reported that N, P and K uptake was higher

in deep tillage treatments, as compared to
traditional ploughing.

Incorporation of FYM and phosphorus
appreciably increased the uptake of N, P
and K by grain, stover and also total uptake
of sorghum and greengram at harvest. How-
ever, in general, the response of phosphorus
was well marked only upto 30 kg ha''.
Increased uptake of N, P and K is attributed
to the favorable nutritional status of the
soil, resulting in increased biomass pro-
duction “of the crops.
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