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ABSTRACT

This work was carried out at Disuq District, Kafr El-Sheikh
governorate during two successive summer seasons of 2001 and
2002. It aimed to study the effect of intercropping system between
two new genotypes of cowpea (Kaha-1 cv. and A7 line) and cotton
(Giza 86 cultivar) on the growth, yield and yield components as well
as the economic value. Intercropping system between cowpea and
cotton plants were as follows: Cowpea on one side and cotton on
the other side of row (65 cm), one row of cowpea plants in middle
ridge of cotton (130 ¢m) and two rows of cowpea plants in middle
ridge of cotton (130 cm). There were three control treatments for
pure stand planting for cotton and each genotype of cowpea.

The results could be summarized as follows:

1.  Intercropping the cowpea with cotton increased cowpea plant
height and stem length, but caused a depression in the number
of leaves, branches, poduncle pods and leaf area per plant
compared to cowpea sole cropping. The highest seed yield of
intercropped cowpea was obtalned from cowpea plants grown
on one side and cotton on the other side which gave 787.6 and
737.5 kg/fed. in the two seasons, respectively. The lowest seed
yield of cowpea was obtained when cowpea was planted on
one tow in middle ridge of cotton which gave 466.8 and 456.4
kg/fed. in the two seasons, respectively. Under intercropping
system, A7 line was superior than Kaha-1 cvin seed yield,
which gave 8855 and 868.0 kg/fed. in both seasons,
respectively.

The seed cotton yield k/fed. was decreased significantly by
Intercropping compared to cotton sole cropping. The reduction
in seed cotton yield due to the three intercropping systems with
cowpea was 7.6, 4.6 and 5.6% in the first season and 7.0. 4.3
and 7.8% in the second season, respectively. However,

[
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Intercropping the cowpea with cotton did not affect cotton
studied traits i.e., plant height, {(cm) boll weight (g), seed index
(g), lint percentage (%) micronaire reading, presly index, 2.5%
and 50% (span length) and length uniformity ratio.

Intercropping cowpea with studied cotton cultivar (Giza 86)
where cowpea grew in one side and cotton in the other side or two .
rows of cowpea in middle ridge of cotton gave high or economic
values. These two intercropping systems exceeded the solid planting
of cotton by 27 and 21% in the first season and by 29.7 and 20.7%
in the second season, respectively.

INTRODUCTION

Cowpea |Vignu unguwculata (L) Walp] 1s one of the
important vegetable legumes due to its high protein content, heat
tolerant, low fertilizer requirements and it can grow easily in the
new reclaimed lands. The new cowpea cultivar Kaha-1 is short
growth period, an erect and determinate growth habit and resistance
to lodging (Metwally ef al., 1998 and Masoud, 2002) and A7 line 1s
similar to Kaha-1 inthese characters. These characteristics gave the
chance for intercropping with other crops (Fig. 1).

Fig. (1): Plants from Kaha-1 cv. (lefi) and A7 line (right) showing
determinate, growth habit.
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Intercropping or growing two or more crops stimulaneously
on the same area, is a farming practice that has recently received
attention for agronomists as a mean of improving land use
efficiency. Many investigators found that the yield advamage was
produced, land usage and net profit from unit area wetre increased by
intercropping cotton with other crops, i.e. groundnut (Swamy and
Hosmam, 1978), Kenaf (El-Akaad and Momtaz, 1980), Onion (El-
Habbak, 1980) and Soybean (Abdel-Aal, 1983).

Therefore, cowpea plants when intercropped with cotton
plants in a certain system of intercropping may be more profitable
for growers. The competition between plants could be regulated by
many practices as plant population and intercropping systems.

Thus, the main objective - of this investigation was to study
the effect of intercropping cowpea with cotton on the growth, yield
and yield components of the two crops as well as land use efficiency
in Kafr El-Sheikh Governorate and similar regions.

MATERIALS AND METHODS

This work was carried out at Disug district during two
growing seasons of 2001 and 2002.The experiment in each season
included two genotypes of cowpea (Kaha-1 and A7 line) with one
cultivar of cotton (Giza 86) which gave the combination of three
intercropping systems between cowpea and cotton plants in addition
to three control treatments of a pure stand planting of each crop and
genotype. The treatments were arranged in the two growing seasons
as a split plot in a randomized completeblocks design with four
relzalications. The area of each experimental unit (sub-plot) was 13
m'.

' In this study, cotton was planted as common, on 65 cm wide
rows or 130 ecm wide ridges at 25 cm spacing between hills with
two plants per hill on the porthern side of the rows or on both ridge
sides. Cowpea plants were allowed to grow with cotton in three
intercropping systems: (1) Planting cowpea on one side of the row
{(southern side) with two plantsthill, 15 cm apart and cotton on the
other side (northern side) of the same row with two plants/hill. 25
cm. apart. This provides 150% total population (50% for cowpea
and 100% for cotton). (2) One row of cowpea plants in the middle
of cotton ridge with two plants/hill, 15 ecm apart and cotton on both
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sides of ridge, two plants/ill, 25 cm apart. This provides 125%
total population (25% for cowpea and 100% for cotton). (3) Two
rows of cowpea plants in the middle of cotton ridge with two
planis/hill, 15 cm. a part and cotton on both ridge sides, two
plants/hill, 25 cm. apart. This provides 150% total population (50%
for cowpea and 100% for cotton).

In addition, three control treatments were sown, i.e., 1- Solid
planting of cotton on one side of row, two plants/hill, 25 cm apart
(100% cotton population), 2- solid planting of two cowpea
genotypes on both sides of row, two plants/hill, 15 cm. apart (100%
cowpea population).

~ Seeds of cotton (Giza 86 cultivar) were planted on April 12
in both seasons, while cowpea (Kaha-1 cv and A7 line) planted on

20" April in two seasons. The common cultural practices were done

whenever needed and as usually conducted by commercial growers.

However, the common fertilizer rates for cotton plants only were

added for both intercropped crops.

At flowering, the following data were recorded:

A. Cowpea plants: Stem length (cm), plant height (cm), humber
of leaves, number of branches, Jeaf area (dm?) and number of
poduncle pods/plant. At harvest, the following data were
recorded, number of pods/plant, pod length (cm), number of
seeds/pod, seed index (g/100 seeds) and seed yield (kg/fed.).

B. Cotton plant: At harvest, the following data were recorded
plant height (cm), boll weight (g), seed index (g/100 seeds),

- lint percentage (%), presly index, mic. red., L.UR., S.L. 2.5%,
S.L. 50% and cotton seed yield (kentar/fed.).

These studied cofton characters were: Seed cotton yield
(8.C.Y. K/f) = estimated as the weight of seed cotton yield in kentar
per feddan.

» Boll weight (B.W/g.)= The average boll weight in grams of 50
sound bolls picked at random from each plot.
+ Lint percentage (L %) = The weight of lint oblained from a seed
Weight of lint in 50 bolls < 100
Weight of seed cotton yield in 50 bolls
» Seed index (S.1.) = The average weight of 100 seeds in grams.

cotton sample =
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» 2.5% and 50% span length was measured by means of the
digital fibrograph 530, according to the standard methods of
(A.S.TM.D. 1447.67).

» The -, length uniformity ratio calculated (LUR.) =
50% span length y 100

2.5% span length 7

+ Micronaire reading was carried out using micronaire apparatus
(A.S.T.M.D. 1448).

» Fiber strength, measured by presly strength tester at zero gauge

length expressed as presly index (P.1.) according to (ASTM, D.
1445 and D 3818-79).

Economic value of combined intercrop yields: - R

It was calculated by expressing the yield of the unitland area
in monotary terms. This does, of course, put different crops on a
comparable basis. The sale prices used in computing cash values
were 3.0 and 3.5 LE, for each kg of cowpea seed yield and seed
cotton yield, respectively.

The data were statistically analysed according to the
procedures outlined by Snedecor and Cochran (1967). The mean
values were compared at the 5% level of significance by the
Duncan's multiple range test (Duncan, 1955). The values within
each column followed by the same alphabetical letter(s) are not
statistically different.

RESULTS AND DISCUSSION
1. Effect of intercropping system on vegetative traits of
cowpea plants:

Data presented in Table (1) show generally that sohid
cowpea plants (Ip) gave the lowest values of stem length and plant
height in both seasons, while the tallest cowpea plants were
obtained from intercropping systems I;, I and Is. This may be due
1o that cotton, plants caused some shading on cowpea plants and
competition between them on light. On the other hand, number of
leaves, branches and poduncle pods and leaf area per plant were
decreased by intercropping systems when compared 1o solid plants.
This may be due to the higher number of plants (cowpea and cotton)
per feddan that caused higher inter and intra competition between
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Table (1): Effect of intercropping system and cowpea genotypes on vegetative traits of cowpea plants in 2001
and 2002 seasons.

2001season 2002 season

Treatments Stem | Plant | No.of | No.of | Leaves No. of Stem | Plant | No.of | No.of | Leaves No. of
length { height | leaves/ |branches/{arca/plant| poduncle | leagth | height | leaves/ |branches/ {arca/plant} poduncle
{em} | fcm) | plant plant (dm® dsfplant | 2m) | (em) | plant plant {dm?) | pods/plant

1- iatercropping system R
Solid cowpea lu 213b | <44 2174 29a ]i362.7a| 104a |202c¢ |405¢ | 195a] 27a 112744a] i24a
Cowpea in one side and 26.1a .;‘-22 189b | 26b |10467c¢ 7.7¢d 229bc (47.1ab] 153 b 27a 9973 ¢ 7le
cotton in other side 1; ‘
One row of cowpea plants inmiddle | 283a [ 491 | 179b | 24 b |[12084b; 79bc 286a | 502a | 140b | 22a (10329b) 73bc
ridge of cotton Iz
Two rows of cowpea plants in middle j 27.3a | 471 134¢ | 18b | 8784d 654d 256b | 446b | 126¢ ) 170 | 82244d 594d
ridge of cotion 13 '

F-test * N.S * * * . * * * * * *
2- Cowpea genotypes
|- Kaha -1 239b | 468 18.4 28a [12156a 894 24.1 1433b{ 167a ] 27a |11956a 79a
2- A7 line 2764 | 496 17.5 21b [10322b 73b 256 [ 4792 | 1390 19b | 9046b 6.9b
F-lest * NS N.§ * * * N.S * * * * *

Values having the same alphabetical [etter within each cotumn are not significanily different at the 0.05 level, according 1o Duncai's Multiple Range Test.
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plants. In both seasons, the data had a Similar trend and the
differences were significant. In this connection, Kassem (1991)
found that growing cucumber plants on the ridges of cowpea
depressed the growth parameters of cowpea such as number of
branches and leaves/plant.

Also, these results are harmony with the results of Gawish et
al. (1992) and El-Waraky (1996).

2. Effect of cowpea genotypes on vegetative traits of cowpea
plants:

Data presented in Table (1) show that vegetative traits were
affected with cowpea genotypes. The tallest cowpea plants were
obtained from A7 line plants in both seasons. On the other hand,
Kaha-1 cultivar gave the highest number of leaves, branches and
poduncle pods and Jeaf area per plant in both seasons and the
differences were significant.

3. Effect of intercropping Ssystem-cowpea genotypes
interaction on vegetative traits of cowpea plants:

Data presented in Table (2) show that, all vegetative traits
under study, i.e., stem length, plant height and number of leaves.
branches, and poduncle pods per plant were not significantly
affected by the interaction between intercropping system and
cowpea genotypes in both seasons. On the other hand, the
interaction had a significant effect on leaf area perplant in both
seasons. The highest leaf area per plant was resulted form solid
cowpea plants (Kaha-1 cv. and A7 line), whereas, the lJowest one
was obtained from cowpea plants (Kaha-1 cv. and A7 line) that
planted on two rows in middle ridge of cotton in both seasons (I3).

4. Effect of intercropping system on seed yield and its
components of cowpea:

Data in Table (3)indicate that, in both seasons, the highest
seed yield was obtained from the plants grown on one side and
cotton in other side (I;) which gave 787.6 and 737.5 kg/fed. in the
two seasons, respectively. This increase in seed yield per feddan
v ' - related to the increase in total number of plants per unit
:  arrangement of cowpea with cotton in both sides of row.
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Table (2): Effect of intercropping system-cowpea genotypes interaction on vegetative traits of cowpea plants in

2001 and 2002 seasons.

Cowpea Intercropping 2001 season 2002 season
genotypes system Stem [ Plant | No.of | No.of | Leaves | No.of [ Stem | Plant [ No.of | No.of | Leaves No. of
length | hzight [ leaves/ fbranches/{area/plant poduncle | length | height | leaves/ | branches/ | area/plant { poduncle
{cny) fzm) plant plant {dm?) ods/plant] {em} | (em) | plamt plant {dm?) ods/plant
Solid crop Iy 179 | 403 224 33 [1494.79a] 12.0 [17.0¢) 406 | 219 33 1407.53a] 104
Kaha-1 | Cowpea in one side and 239 494 17.1 32 q117628d] 83 234b1 493 | 160 3.1 117539 ¢ 15
eV, cotton in other side |
One row of cowpea plants 2711 1.4 169 27 1327.59¢| 8.7 2884 525 15.6 2.6 1246.51 b 8.0
in middle ridge of cotton [
Two rows of cowpen in 26.8 46,2 13.1 2.0 976.17F| 64 27.ta| 465 | 133 1.8 953.08f 5.9
middle ridge of cotlon |5 -
Solid crop Iy 248 48.6 21.0 26 [1343.04b] &8 233Ek) 405 | 171 2.0 114831 d 8.3
A7 Cowpea in one side and 282 | 55.} 20.7 21 917.14g}] 740 22355 450 | 145 23 819.19¢ 6.8
line cotton in other side 1 Cg - T
One row of cowpea in 29.6 169 18.8 2.1 1089.16¢f 7.0 2853 478 | 125 1.8 066.32 ¢ 6.7
middie ridgc of cotton 1, .
Two rows of cowpea plants) 27.8 479 13.6 L3 780.66 h 6.6 241b| 325 | 118 1.7 691.60 h 6.0
in middle ridge of cotton |3 -
F-test N.S N.§S N.S N.S * N.S * N.S N.S N.5 * N.§

Values having the same alphabetical letter within each column are not significanily different at the 0 05 level, according to Duncan's Multiple Range Test.
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Table (3): Effect of intercropping system-cowpea genotypes interagtion on seed yield and its components of

-

cowpea plants in 2001 and 2002 seasons.

Treatments

2001 season

2002 season

Seed yield ] No.of [Podlength| No ot [Seedindex} Seed yield] WNo.of |Podlength] No. ot‘jccd index
kg/fed. | pods/plant {cm) seeds/pod [g/100 seeds] kg/fed. 1 pods/plant {cm) seeds/pod Je/100 seeds
1- Intercropping system:
Solid cowpea lo 1601.1 a i4.9a i3.1a 10.9 1699a | 1571.1a 142 a 130a 10.7 16.7
Cowpea in one side and 78761 10.1 ¢ 129 a 10.9 16.64a | 7375b 93¢ 129b 10.6 16.7
cotton in other side 1, -
One row of cowpea plants in middle 466.8 d 1i.8b 128a 10.9 16.84 a 456.4 d 109b 127b 10.8 16.6
ridge of cotton Iy -
Twao rows of cowpea plants in middle 6054 ¢ g6d i123b 10.3 1623b | 3727¢ 71.9d 129b 10.5 16.3
ridge of cotlon 15
F-test * * * N.§ * * * * N.S N.§
2- Cowpea genotypes -
1- Kaha-1 ¢v. 844.9 b 13.7 12.8 102 b 154b 800.5b 129 129 103b 154 b
2- A7 line 8855 u 132 12.8 112a 18.0a 868 a 12.8 13.0 t1.0a 17.8a
F-1est * N.S N.S * * * N.s N.§ * *

Vatues having the same alphabetical letter within each column are not significantly different at the 0.05 level, according to Duncan's Multiple Range Test.

v
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This result is due to increase in number of pods per plant (10.1 and
9.3), pod length (12.9 and 12.9 cm per pod) and seed index (16.6
and 16.7 g) in the two seasons, respectively.

The lowest seed yield was obtained from cowpea plants that
planted on one row in the middle ridge of cotton (1,) which gave
466.8 and 456.4 kg/fed. in the two seasons, respectively. This
decrease in seed vield per feddan is due to the reduction in number
of plants per unit area. On the other hand, such system of
intercropping (I;) might cause the lowest competition between
cotton and cowpea plants. So, this system of intercropping produced
the highest values of number of pods per plants (11.8 and 10.9), pod
length (12.8 and 12.7 cm) and seed index (16.8 and 16.6 g) in the
two seasons, respectively.

5. Effect of cowpea genotypes on seed yield and its
components of cowpea:

Data presented in Table (3) show that seed yield/fed. was
Increased significantly by cowpea genotypes in both seasons. A7
line produced the highest seed yield of 885.5 and 868.0 kg/fed. in
both scasons, respectively. This may be due to that A7 line
produced higher number of seeds per pod (11.2 and 11.0) and seed
index (18 and 17.8) in both seasons, respectively than Kaha-1 cv.

6. Effect of intercropping system-cowpea genotypes
interaction on seed yield and its components of cowpea:
Data presented in Table (4) show that, pod length and
number of seeds per pod were ndi significantly atfected by the
interaction between intercropping system and cowpea genotypes in
both seasons. On the other hand, number of pods/plant, seed index
and seed yield per feddan were significantly affected by the
interaction in both season. The highest seed yield was resulted from
cowpea (Kaha-1 cv. and A7 line) as a solid crop in both seasons.
Whereas, the lowest seed vield was obtained from cowpea Kaha-1i
cv. and A7 line planted on one row of cowpea plants in middle ridge
of cotton (I3). On the other hand, the suitabie intercropping system
was obtained from cowpea plants that planted on one side and
cotton in other side (I;) in both genotypes of cowpea, which gave
845.8 and 760.0 kg/fed. for Kaha-1 and 729 and 714.9/fed. for A7
line in the first and second season, respectively. ’
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Table (4): Effect of intercropping system-cowpea genotypes interaction on seed yield and its components of

cowpea plants in 2001 and-2002 seasons.

2002 season

Cowpea Intercropping 2001 season
BCROLYPES system Seed yield [ No.of [Podlength| No.of | Seedindex |Seedyield | No.of [Podlength] No.of |Seedindex
kg/fed. | pods/plant {em)  |seeds/pod [g/100 seeds| ke/fed. | pods/plant | {cm) ] seeds/pod |g/100 seeds
Solid cowpea ly 1599.6a | 187a 132 10.3 1558de | 1576.6a 184a 12.9 10.1 15.58 de
Kaha-1 | Cowpea in one side and 8458b | I13cd 13.¢ 10.4 15.05ef | 760.0b 10.5¢cd 129 102 13.05ef
cv, cotton in other side 1,
One row of cowpea plants 3888¢ 14.4 b 12.9 10.5 15.86¢d | 3763¢ 13606 12.7 104 15.86 cd
in_middle ridge of cotton [, :
Two rows of cowpea plants in | 5454ef | 103 ef 121 9.7 1499 ¢ 4892 ¢ 93ef 3.4 10.4 1499 f
middle ridge ol cotton I3
Solid cowpea ly 160268 | 11.1d 13.0 11,5 184a 136552 | 10.0de 129 114 18401
AT Cowpea in one side and 7294¢ - 89g 12.9 113 18.24 a 7149 ¢ 81g 12.8 11.0 1824 a
line | cotton in other side [ i
One row of cowpea plants in 5449f ¢ 92fg 12,8 11.3 17.83ab | 33fde 8ifg 12.8 1l 17.83 ab
middle ridge of cotton 1> . S
Two rows ol cowpea plants in | 66353 d 69h 12.6 10.9 1747 b 6563 d 67g 12,6 10.7 1747b
middle ridge of cotton I; ‘
F-test * * NS N.§ * * * N.S NS *

Yalues having the same alphabetical letter within each eslumn are not significantly different at the 0.05 level-according to Duncan's Multiple Range Test.

4
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7. Effect of intercropping system and cowpea genotypes on
some cotton characters and its yield:

Data in Table (5) reveal that intercropping cowpea plants
with cotton did not affect most of studied cotton traits, plant height,
boll weight, seed index, micronaire reading, presly index 2.5% and
50% span length and length uniformity ratio as compared with
cotton sole cropping. This is may be due to that cowpea plants,
Kaha-1 cv. and A7 line, have determinate growth habit, therefore
they are short growth period. The data in Table (5) indicate also that
seed cotton yield k/fed. decreased significantly by intercropping
cotton with cowpea plants compared to cotton sole cropping.
Meanwhile, all intercroppjng systems did not show any significant
effect of each other in both seasons.

The decrease in seed cotton yield/fed. was 7.6, 4.6 and 5.6%
in the first season and 7.0, 4.3 and 7.8% in the second season by the
three intercropping systems, respectively compared to cotton sole
cropping. These results agree with those of Hosny ef al. (1989) and
Abdel-Aal (1990) who found that cotton sced yield/fed. was
significantly reduced by intercropping maize with cotton,

Data presented in Table (5) show also that all the studied
cotton characters as well as seed cotton yield K/fed. did not show
any significant effect by intercropping systems, with two studied
cowpea genotypes, in the two seasons of study.

Data also show that, the interaction between intercropping
system and the two studied cowpa genotypes in both seasons had no
effect on the studied cotton characters.

ILconemic values of seed cotton yield and cowpea yield:

Data presented in Table (6) show that, generally, cotton crop
had higher economic values than cowpea crop.

The intercropping of cowpea with studied cotton cultivar
(Giza 86) whether cowpea grew in one side and cotton in other side
(1)) or two rows of cowpea in middle ridge of cotton (13) gave higher
economic values. These two intercropping sysiems exceeded the
solid planting of cotton by 27 and 21% in the first season and by
29.7 and 20.7% in the second season, respectively.
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Table (5): Effect of intercropping system and cowpea genotypes on some_cotton characters and yield of cotton.

Treatments Seed colton Plant Boll Seed Lint Miconaire | Presly  [Spanlength|-  Span Length
yield height weight index | percentage | reading index 2.5% length uniformity
kifed. {cm} (g) (2 (%) 50% ratio

2001 season
I- Intercropping system: j
Sulud cotton o 12.32a 148.0 333 12.08 40.63 5.05 10.3 30.93 14.9 48.11
Cowpea in one side and colton | 11,38 ¢ 144.4 3.19 12.3 3927 519 10.76 31.85 1519 417
in other side I, ) )
One row of cowpea plants 11.75 be 143.6° 342 11.96 39.0 5.05 10.56 31.34 15.09 48.15
in middle ratio of cotton [2
Two rows of cowpea ptants 11.63 be 144.7 3.29 1.8 38.71 48 1041 3124 14.99 471.99
in middle ratio of cotton |, :
F-test * N.§ N.S N.§ N.S N.§ N.S N.§ NS N.S
2002 season
Solid couton lg 10.91 a 1323 2.90 11.0t 40.22 4.81 10.81 30.81 14.93 48.44
Cowpea in one side and cotton | 10.15 b 1268.0 29 11.04 40.40 513 11.03 310 14,83 48.14
in other side [y
One row of cowpea plants 10.44 b 1323 292 10.89 40.31 4.96 10.36 31.23 15.08 4828
in middle ratio of cotton I
Two rows of cowpea plants 10.06 b 132.1 3.00 11.01 40.60 5.03 10.82 3L 15.09 48.66
in middle ratio of cotton I3
F-test * N.S N.S N.S N.S NS N.S N.S N.S NS
2- Cowpea genotypes
2001 season T
Kaha-! cv. 11.83 143 4 327 12,07 39.62 5.07° 10.69 3135 15.06 47.8
A7 ling 11.71 144.9 3.19 12.00 39.49 ' 498 10.60 312 15.03 48.18
F-test N.S N.S NS NS N.§ N.§ N.S N.§ N.8 N.S
20102 season .
Kaha-t ev. . 10,43 1304 291 10.96 40.89 5.02 1085 3Ll 15.00 4323
A7 line ' 10.33 1324 2.96 11.02 39,87 4.94 = 10.66 31.2 15.01 48.53
F-lest N.S N.S N.S N.§ N.S NS NS N.§ N.§ N.§

Valucs having the same alphabetical fetter within each sesamn are not significantly dilfesent at the 6.035 level, according 1w Duncant's Multiple Range Test
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Table (6): LEconomic value of combined intercrop yield (L.E/fed.) as affected by different intercropping

systems, in 2001 and 2002 seasons.
Intercropping 2001 season 2002 season
systems Cowpea Cotton Both crops Cowpea Cotton Both crops
L.E, % L.E. % L.E. Y% L.E. % L.E, % L.E. %

Solid crop I, 480331 160 |[6813.1| 100 4713.3| 160 [6033.3} 100

Cowpea in one side and
236281 492 |6293.4| 924 (86562 | 127 [2212.5) 469 |5612.9| 93.0 78254 129.7

cotton in other side [,

One row of cowpea in ‘
14004 | 292 1649781 954 [7898.2] 1159 [1369.2| 29.1 |5773.3| 957 |7142.5 118.4

middle ridge of cotton I,

Two rows of cowpea in ‘
18162 37.8 (64313} 944 [8247.5| 121.1 [2401.5| 51.0 [5563.3| 922 |7281.4 120.7

middle ridge of cotton 13
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