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bstract
fudies were undertaken at Arid Zone Research Institute, D.1.

¢ rapeseed respectively.

toduction

Pakistan, dr\) land farming contribute a substantial
pint to the economy of agriculture. The rainfed areas,
g a potential resource have not been explored efficiently
kto mismanagement and traditional ways of farming.
eat being a single largest crop of the rainfed areas
ptribute 2.5 percent of the national wheat production
Wi and Sharif, 1995) which is far iess than the other
eat growing countries. There are many factors to be
owed for the crop improvement but one of the impartant
o which plays a pivotal role for crop improvement is
fable intercropping. Intercropping is popular among small
pi farmers in tropical and subtropical environments. The
ied resources and subsistence level of farming in
itan necessitates the practice of intercropping where it
received much attention as a means of improving
eiop yield and land usage.  in this context, the
8565 which lead to the advantages and usual
Ekajement practices to maximize benefits have been
Bimined (Wahua and Mitler, 1978) which implies the
titative and qualitative estimations of characters of
: ropped species.  Many researchers, using cereal
¢ combinations, have studied vyield and vyield
J@gronents of intercropped genotypes (Chandravanshi,
W Cordere and Mc Collums, 1979; Galal et a/., 1879;
pand Doughal, 1967 and Rao and Willey, 1979}, The
plicity of possible plant combinations and the
ation in the crop mixtures have complicated the
five intercropping system (Narrang et a/., 1969).

piding to Perrin (1978}, multiple cropping can be a
il compenent of cultural pest control, provided that
isfies the farmer's socio-ecanomic objectives.

fawa (1885) reported that population of several pests
ssed under conditions of plant species diversity. Risch
found inter-cropping as a measure for the control of
pests. An examination of 150 published field studies
ich 198 phytophagous species were studied showed
i3 percent of the pest species were lass abundant; 18
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Khan during 1996-97 and 1997-98 to determine the effect.
fdifferant intercropping combination viz., wheat + gram, wheat + rapeseed with pure crop of wheat, gram and rapeseed

per cent were more abundant, 9 percent showed no
difference and 20 percent showed a variable response in
the intercropped crops. In Pakistan, nc appreciable
intercropping work has been done under the rainfed
condition. However, for a given set of combination within
a specific system, a method of arranging two crops for
maximum vyield benefits could be formulated.

Thus, the present study was designed to develop such a
method, using wheat, chickpea and rapeseed in different
sequence to determine the maximum monetary returns of
intercroppings of wheat crop.

Materials and Methods

Prior to seeding, soil samples were taken from the
experimental sites for analysis. Results of the physical and
chemical analysis of the sails are presented in Table |.
The fertilizer @ 20-50-0 NPK kg/ha was broadcast and
incorporated inte the soil, using a rotavator for
incorporation. The different intercropping combination viz.,
wheat + gram, wheat + rapeseed with pure crop of
wheat, gram and rapeseed were evaluated for maximum
monetary returns. For these combination wheat c.v,
Inqilab, for chickpea c.v, NIFA-88 and for rapeseed c.v
Shiralee were used at their recommended rate. The site
received 256 mm and 227 mm rain prior to planting in the
month of June to September. Meteorological data are
reported in Table 2 a.b.

Table 1:  Soil chemical and physical status of trial sites
used in study.

Year 1996-97 1997-98

OM (%) 0.70 0.60

pH 8.20 8.30

NH4N (ppm) 0.04 0.03

P {ppm) 7.00 6.00

K (ppm) - -

Texture Silty clay Silty clay )
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Table 2ta): Meteorological data of the trial sites used in
study.
1996-97 1997-98 Seven year average™
Months (1991-92 10 1997-98)
QOct. 15 86 21.29
Nov. - - 5.07
Dec. 9 4 2.14
Jan. 8 6 7.79
Feb. - 15 15.00
Mar. 15 55 31.54
April. 69 39 36.35
Total 116 205 126.18

* Mean monthly and long-term average precipitation{mmj.

Table 2(b): Monthly mean temperature (°C)

1996-97 1997-98
Month 1 2 3 1 2 3
QOctober 31 17 24 27 19 23
November 27 9 18 24 12 18
December 22 4 13 19 7 13
January 20 6 - 13 20 4 12
February 22 6 14 23 7 15
March 25 1 18 24 12 18

April 30 16 23 33 19 26
1 = Mean Maximum 2 = Mean minimum 3 = Mean

The experiment was laid out in Randomized Complete Block
Design, with 4 replication and a plot size of 1.8 x B m (6
rows/plet). The crops were cut according to thair maturity
using the treatments as follows:

Treatment with crop combination:

Pure wheat crop.

Pure chickpea crop.

Pure rapeseed crop.

wWheat + chickpea (1:1).

Wheat + chickpea (3:4).

Wheat + rapeseed {1:1).

Wheat + rapeseed {3:1h

Table 3: Yield of pure crops and intercrops growr with wheat during 1996-97

Yield of pure crops and inter-crops grown with wh

Seed vyield data from all treatments were collected on {
four central rows in each plot and converted into pure ¢
of wheat to determine the suitable crop combinations

higher returns. )

Data were analyzad using the analysis of variance (ANOM
procedure and LSD {P< C.05%) values were calculated
comparisons among means (Steel and Torrie, 1980).

Results and Discussion

{1996-97); Intercropping studies showed a significaf
different results over pure intercrops included in
experiments. In case of wheat + gram intercropp
growing of 1 row of wheat and 1 row of gram or 3 row
wheat and 1 row of gram proved to be su'perior i,
farmer's practice of planting pure crops. The
combinations gave higher seed yield equivalent of wif
and monetary returns over pure crops and other itercropd
combinations (Table-3}. {
This increase in seed yield was 1.7 to 1.5 folds overg
wheat crop. It appeared also profitable over pure crof
gram. Concerned to intercropping of wheat with rape
at the same ratio gave 14 to 13 fold seed increase ¢
pure rapeseed crop. However all the intercropping {
higher returns over pure crops but wheat + gram§
grown in a combination of {1 : 1) and (3 : 1) appef
significantly the best over pure crops as well as and
intercrop (Table-3). ]
Yield of pure crops and inter-crops grown with
1997-98: Similar to previous year, during 1997-984
crop sequence, wheat + gram intercropping, growi'ng:
row of wheat and 1 row of gram ar 3 row of wheat 2
row of gram appeared the appropriate combination W
gave 2.5 to 2.6 fold yield increase over solid wheat
whereas at the same ratio growing of wheat and rapd
increased the vield 3.5 and 3.0 fold over pure o
rapeseed. However, all the intercrop proved 1o be suj
and more profitable over traditional farming practiy
growing pure crops but growing ot wheat and gram

Treatments Yield of pure Yield of intercrop Seed yield eguivalent Grosgs return
crop (kg/ha) {kg/ha) of wheat {Rs/ha)

Wheat 1762.1 - 1762.1C 14977.9
Gram 1392.3 - 2129.4 BC 18099.9
"Rapeseed 108.3 - 1569.1 D 1352.4
Wheat + Gram [1:1] 1666.6 816.3 2915.1 A 24778.4
Wheat + Gram {3:1] 1524.3 782.7 2721.4 AB 231321
Wheat + Rapeseed [1:1] 2109.2 110.2 2271.3 ABC 19306.7
Wheat + Rapeseed [(2:1] 1858.1 128.4 2046.9 BC 17398.8

- 734.2

LSD(0.05) ] - -

N.S:Non significant.

Figure followed by the similar word do not differ significantly; Plot were seeded on 06-1 1-97. Seed vyield of Gr.
Rapeseed sown an inter-crop. with wheat converted into main crop (Wheat), based on market price for Rs/100 kg
Rapeseed = 1250 '

Wheat = 850; Chickpea 1300;
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Table 4: Yield of pure crops and intercrops grown with wheat during 1997-98.

Treatments Yield of pure Yield of intercrop Seed yield equivalent Gross return
crop (kg/ha) {kg/ha) of wheat (Rs/ha)
Wheat 1780.0 - 1780.0 C 12457.2
Gram 1944.8 - 4167.0 A 29169.0
Rapeseed 2765 - 711.3D 497391
Wheat + Gram [1:1] 1496.7 1425.9 4552.0 A 31865.4
Wheat + Gram [3:1] 1817.8 1376.8 4661.0 A 32626.3
Wheat + Rapeseed [1:1] 1944.1 208.8 2480.0 8 17368.4
Wheat + Rapeseed [3;1] 1512.0 260.4 2182.0 BC 16271.2
LSD(0.05) ' - - - 548.3

N.5 : Non significant. Figure followed by the similar word do not differ signiticantly, Ptot were seeded on 06-11-97, Seed
yield of Gram and Rapeseed sown an inter-crop with wheat converted into main crop (Wheat}, based on market price for

Rs/100 kg: Wheat = 700; Chickpea = 1500; Rapeseed =
said ¢combinations gave significantly higher seed vield
equivalent of wheat and monetary returns over pure crops
and other itercropping combinations {Table-4}, Intercropping
studies of wheat as major crop with chickpea and rapeseed
undger rainfed conditions revealed that growing of wheat
with chickpea at the combination of (1:1) and (3:1)
recorded higher seed vield equivalents of wheat and .
maximum returns as compared to pure cropping under
rainfed conditions.

The said combinations appeared more profitable over pure
crops due to better production of chickpea with its market

§ value both the year respectively.
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