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ABSTRACT

INTRODUCTION

Cotton and onion as other crops are
influenced by several factors including: cropp-
ing systems fertilization, irrigation, tillage, soil
type etc.. It is well known that legume crops
improve the soil primarily through symbiotic
N, fixation, and add an additional beneficial
effect of legumes on the following crop yield
Baldock et al. (1981) noted that leguminous
cover crops can produce substantial quantities
of biologically fixed N, making supplemental
fertilizer N. Wagger (1989) noted also, that
estimates of legumes positive contributions are
perhaps 20 to 30%, actually being recorded by
the subsequent corn crop. Myers and Wagger
(1991) during two seasons recorded those cover
crops treatments produced increases in mean
com grain yield of 60 and 6.1 Mg ha’
compared to fallow treatments which yield 3.4

and 4.0 Mg ha’. Badr ef al. (1993) and El-
Habbak ef al. (1993) indicated that preceding
crops significantly affected cotton plant height,
number of fruiting branches, number of bolls/
plant and seed cotton per plant and per faddan.
Brown ef al. (1985) showed that cotton yield
after rye and vetch cover crops were equal to
yields obtained with the fall plow-fallow
system.

Relaying cotton on some long duration
winter crops may tackle the problem of
delaying cotton from the timely date of seeding
and save costs and time of land preparation and
enable farmers to grow long duration winter
crops such as onion, faba bean and wheat. El-
Habbak er al. (1993) found that plant height,
number of bolls / plant, number of fruiting
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branches / plant, number of bolls/ plant and
seed cotton yield per plant and per faddan were
decreased when cotton was relayed with onion.
Relaying cotton with onion plants resulted in
reduction of onion yield and yield components
as compared with onion in pure stand. They
added that LER ranged from 1.44 to 1.70 and
the highest gross profit resulted from relaying
cotton with onion while El-Gahel and El-Aal
(1998) showed that plant height, number of
fruiting branches plant, earliness, seed cotton
yield / fad. average boll weight and number of
unopened bolls/ plant were not significantly
affected by intercropping patterns or transplant
spacing of onion. Abou-Keraisha (1998) and
Selim ef al. (1998) concluded that relay cotton
with faba bean had no adverse effect on yield
and yield components of both faba bean and
cotton. Ramesh (1998) found that intercropping
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cotton with onion gave the highest seed cotton
yield as well as the highest intercrop yield.
Kulandaivel ef al. (2001) showed that cotton
when intercropped with black gram as an
intercrop resulted in higher economic return
and land equivalent ratio than with onion.
Ghosh (2004) found that when LER and Agg,
were greater AYL and IA were greater. Zohry
(2005) showed that pure stand of cotton was
superior to all other relayed pattems (onion
intercropped with cotton, faba bean inter-
cropped with cotton and wheat intercropped
with cotton) followed by that relayed on faba
bean, while the lowest values were observed
when cotton was relayed with wheat. The
highest values of land equivalent ratio (LER),
gross benefit and net return were obtained
when cotton was relayed with onion.

MATERIAL AND METHODS

Two field trials were carried out at
Mallawi Agricultural Research Station (Middle
Egypt) during 2004 / 2005 and 2005 / 2006
seasons to investigate the effect of some
cropping systems on yield and yield compo-
nents of cotton and onion. The experimental
design was complete randomized blocks with
three replications. The treatments included four
cropping systems as follows.

1. Solid cotton cv Giza 83 (T}) grown after

berseem (2-cuts) (Meskawy as multi—cut

variety)

Solid onion cv Giza 6 Mohassan (T-)

Onion + cotton (intercropping) after fallow

(Ts) .

4. Fahl berseem (mono—cut variety) followed
by onion + cotton (intercropped) (T.)

The plot area was 7.2 x6.0 m and
made up of 6 and 12 ridges, 6 m. long. Planting
and harvesting dates of berseem, onion and
cotton are presented in Table (1). Onion (pure
stand) was transplanted on both sides and on

wN

the top of narrow ridges (0.60 m) in width and

at a distance of 10 cm. apart (210.000 plants /
fad.). Whereas intercropped onion with cotton
was transplanted in four rows on the top of
wide ridges (1.2m.). Cotton in pure stand
grown after berseem was planted on the
southemn side of narrow ridges (0.6m.) and
thinned at two plants / hill. (70,000 plants /

fad). While cotton grown with onion was
planted on both sides of wide ridge (1.2m) and
thinned at two plants / hill (100% cotton + 67%
onion). It is worth noting that both onion and
cotton were intercropped using the same within
ridge spacing as in respective sole systems i.e.
10 and 20 cm, respectively. Normal cultural
practices for growing berseem, onion and
cotton were applied as recommended.

Measurements
Ten plants from each crop were
chosen randomly to determine yield parame-
ters. While the yield / fad. was determined from
the whole plot. Estimated traits were as follows.
Cotton: plant height (cm), number of fruiting
branches/ plant, number of total bolls/
plant, percent number of open bolis/ plant,
lint weight of ten bolls, seed weight of ten
bolls, seed cotton yield / plant and seed
cotton yield / fad.
Onion: bulb length (cm), bulb diameter (cm.),
weight of fresh bulb (gm.), and bulb yield
in ton/ fad (ton).

Competitive relationships:
1. Land equivalent ratio (LER):

LER is determined as the sum of the
fractions of the yield of intercrops relative to
their sole crop yields (Willey and Osiru, 1972).
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Land equivalent ratio LER was determined
aocording to the following formula:
LER = yab yba

vaa ybb
Where: Yaa is pure stand yield of species a,
Ybb is fere stand yield of species b, Yab is
mixture yield of a (when combined with b) and
Yba is mixture yield of b (when combined with
a).

2. Aggressivity (Agg)
This was proposed by Mc~Gilichrist
(1960) and was determined according to the
following formula.
Aab= yab yba
yaaxzab ybbx zba

An aggressivity value of zero indicates
that the component crops are equally compe-
titive. For any other situation both crops will
have the same numerical value, but, the sign of
the dominant crop will be positive and the
dominated will be negative. The greater the
numerical alue of (Agg), the bigger the
difference in competitive abilities and the
bigger th difference between actual and expec-
ted yield .

3. Comrpetitive ratio (CR) was calculated by
the following formula as given by Willey
and Rao (1980).

CR=CRa+CRbCRa
_J( LERa N Zba
LERb) \ Zab)|’
Where: LERa and LERb represent relative
yield of a and b intercrops, respectively. Since

the CR values of the two crops will in fact be
reciprocals of each other.
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CRa, CRb are the competitive ratio for inter-
crop where Zab representing the sown
proportion of intercrop a (cotton) in combina-
tion with b (onion) and Zba the sown propor-
tion of intercrop b (onion) in combination with
a (cotton).

4. Actual yield loss (AYL) according to
Banik (1996) was calculated as:
AYL = AYLa + AYLb

- {gab/Zab)} 1l {(Yba/Zba)} 2l
(Yaa/ Zaa) (Ybb/ Zbb

Where AYLa and AYLb are the partial yield
loss of intercrop cotton and onion respectively.
Yab representing the yield of intercrop a
{cotton) in combination with b (onion), Yba the
yield of intercrop b (onion) in combination with
a (cotton).

5. Intercropping advantage (IA) was
calculated using the formula of Banik e al.
(2900):

IA cotton= AYL cotton x Price cotton
IA onion . AYL onion x Price onion

6. Gross profit:

It was calculated in Egyptian pounds
per faddan at market price of the averages of
2003 / 2004 and 2004/2005 seasons at Mallawi
region. Seed cotton price was 550 L.E / kantar,
onion was 400 L Efon and berseem was 45
L.E/ton.

Data of the two seasons were
statistically analyzed and the combined analysis
of variance over two seasons, was calculated
according to Snedecor and Cochran (1988)
using MSTAT computer V, (1986). L.S.D. test
at 0.05 level of significance was used to
compare the differences between treatments.

Table (1): Planting and harvesting dates of Meskawy berseem, Fahl berseem, onion and

cotton m the ﬁrst and the second seasons.

“First season

Sécnd o

Planting date

Harvesting date

Planting date | Harvesting date |

18/10
219
22/11%*

2373

| Clover (two cuts)

Clover (one cut)
Onica

20/12 & 18/2*
15/11*

8/5
25/10

15/10 11/12 & 15/2*
209 12/11* |
18/11** 3/5
2173
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RESULTS AND DISCUSSIONS
I -Cotton I1 - Onion

Data presented in Table (2) show that
all studied characters except plant height in the
two seasons and combined analysis and lint
weight of 10 bolls in the first season and
number of bolls / plant in the second season
were significantly affected by cropping sys-
tems. However, it is clear that most cotton traits
reached their maximum values when cotton
was grown as solid (T)). Intercropping with
onion after Fahl berscem ranked the second
(T,) whereas, the lowest values were observed
when cotton was intercropped with onion (T5).
The results showed also that the values of most
growth traits and yield components of cotton
grown solid (T;) were greater than those grown
in (T and T,) in both seasons and the com-
bined data of the two seasons. The increases in
solid cotton was, estimated to 2.94 and 2.82 %
for plant height, 3.75 and 2.72 % for number of
fruiting branches / plant, 7.78 and 4.67 % for
number of bolls / plant, 10.94 and 1.47% for
open bolls / plant, 6.66 and 4.17 % for seed
cotton yield / plant and 8.03 and 3.12 % for
seed cotton yield / fad. While the increases in
intercropped cotton grown after Fahl berseem
(T)) were 10.93% for number of fruiting
branches / plant 5.11 % for number of bolls /
plant, 9.33 % for percentage open bolls / plant,
8.21% for lint weight of 10 bolls, 8.71 % for
seeds weight of 10 bolls, 8.53% for seed cotton
weight of 10 bolls 2.4% for seed cotton yield /
plant and 4.76% for seed cotton yield / fad over
these grown after fallow (T;) in the combined
data of the two scasons. It is also evident that
cotton traits (solid or intercropped) grown after
berseem (one or two cuts) were greater than
those grown after fallow (T3). Similar results
are observed by Myers and Wagger (1991) and
Abou-Keraisha (1998).

It could be concluded that intercrop-
pping systems resulted in reduced yield and
yield components of cotton. Nevertheless
cotton grown after Fahl berseem had relatively
higher values in the intercrops. These results
are in agreement with those obtained by El-
Habbak et al. (1993), Abou-Keraisha (1998)
and Zohry (2005).

Data in Table (3) indicated that all
studied characters of onion except in case of
bulb length in the second season were signifi-
cantly affected by cropping systems. The
results showed that relay cropping systems (T;
and T,) resulted in reduced yield and yield
components of onion as compared to those
grown in pure stand (T;). The reductions in
intercropped onion grown after fallow (T;)
were 6.63, 6.33 and 6.27 % for bulb length
18.76, 13.34 and 16.05 % for bulb diameter,
18.52, 18.85 and 18.71 % for weight of fresh
bulb and 40.28, 39.60 and 39.94 % for yield of
bulbs / fad in the first, the second and the
combined data of the two seasons, respectively.
While the reduction in intercropped onion
grown after Fahl berseem were 2.06, 8.00 and
5.47 % for bulb diameter, 36.22% for yield of
bulbs / fad. as compared to solid onion (T>).
Bulb length and weight of fresh bulb of
intercropped onion grown after Fahl berseem
were greater than those grown as solid. These
results are in agreement with those revealed by
El-Habbak ef al. (1993) and Zohry (2005).
Intercropped onion with cotton and grown after
Fahl berseem (T,) it recorded higher values
than when onion was intercropped with cotton
and grown after fallow (T;). The increase was
20.01, 2.78 and 10.36% for bulb length, 20.55,
6.16 and 12.61% for bulb diameter, 32.14,
26.85 and 29.41 % for weight of bulb and 6.81,
3.01 and 4.52 % for bulb yield / fad in the first,
the second and the combined data of the two
seasons respectively. It could be concluded that
Fahl berseem (leguminous clover crop) grown
before intercropped onion can produce substan-
tial quantities of biologically fixed N which had
a beneficial effect on the following crop
(onion). Similar results were recorded by
Wagger (1989), Myers and Wagger (1991) and
Abou-Keraisha (1998).

IHI - Competitive relationship
1. Land equivalent ratio (LER)

Data presented in Table (4) showed
the cffect of intercropping cotton with onion on
land equivalent ratio (LER). Land equivalent
ratio values were greater than one by inter-
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cropping cotton with onion. This evidenced that
thc actual productivity was higher than the
expected productivity. Relative yield of cotton
(RYc) and onion (RYo) were greater when
grown after Fahl berseem (T,) than those
grown aftcr fallow (Ts). The reduction in (Ryo)
was greater 0.37 — 0.40 % than in (RYc) 0.03-
1.07% as compared with its sole crop yield in
the combined data of the two seasons. The
results also showed that LER of cotton inter-
cropped with onion after Fahl berseem (T,) was
higher (1.60) than that grown after fallow (T5)
(1.53) in the combined data of the two seasons.
Similar results recorded by El-Habbak ef al.
(1993), Kulandaivel et al (2001) and Zohry
(205).

2. Aggressivity
Data in Table (4) show that aggresivity
vilaes of cotton were negative, whereas values

of onion were positive; it means that cotton was
dominated while onion was dominant crop.
Regarding the average means of combined data
in both seasons the highest values for aggre-
ssivity was obtained from Fahl berseem follo-
wed by onion with cotton intercropping (Ts).
These results are in agreement with those
obtained by Abou-Keraisha (1998) and Zohry
(2005).

3. Competitive ratio (CR)

Data on the competitive ratio (CR)
revealed that intercropped cotton had higher
competitive ratio in (T3) system in the first and
the combined data of two seasons and in both
system (T5 and T,) in the second season.
Indicating that cotton crop is more competitive
than onion crop in these intercropping systems.

Table (2): Effect of cropping systems on yield and yield components of cotton (the first, the

branches

No. of bolls /
plant

Plant height
(cm.)
No. of fruitin

3

16.15

'Onion + cotton (T5)

15.50

F.berseem / onion /
| cotton (Ty)

16.70

0.40

1.86

16.70

67.73 1540

72.92 16.85

NS

470 | 033 | 053 | 033

493 | 430 | 477 | 152

Combined data of the two season:

22.15

| Solid cotton (T;)

7563 | 582 | 1061 | 1643

20.55

Onion -+ cotton (T3)

68.17 | 548 | 998 | 1546

21.16

7453 | 593 | 1085 | 16.78

1.08

319 ] 027 | 022 | 0.25

5.86

1.78

506 | 543 | 2.43
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Table (3): Effect of cropping systems on yield and yield components of onion (the first, the

(cm.)

Bulb length

fresh bulb
(gm.)

diameter
(cm.)

/ fad (ton)

First season

Solid onion (T) 4.52

533 105.82 14.52

Onion+ cotton (T5) 422

4.33 86.16 8.67

Fahl berseem /

(onion+cotton)(T,) 3.07

522 113.85 9.26

LSD 0.05 0.49

0.46 1.99 0.30

C.V. 8.00

7.05 1.47 2.08

Second season

Solid onion (T;) 5.37

5.62 112.35 14.82

Onion+ cotton (T,) 5.03

487 91.17 8.95

Fahl berseem /

(onion+cotton)T,) 317

5.17 115.65 922

LSD 0.05 NS

0.35 2.13 0.25

C.V.

4.77 1.50 171

ined data of the two seasons

Solid onion (T) 4.94

548 109.08 14.67

Onion+ cotton (T3) 463

4.60 88.67 8.81

Fahl berseem /

(onion+cotton)(T,) 3.11

5.18 114.75 9.24

0.31

0.37 1.29 0.22

4. Actual yield loss (AYL)

AYL had similarly trend to that of
LER, aggressivity and CR. In particular, AYL
of cotton and onion were positive in both
intercropping systems. This indicated that the
effect of cotton on onion was positive and also
effect of onion on cotton was positive. The
results also showed that AYL for cotton was
higher than AYL of onion in the combined data
of the two seasons. AYL values of cotton and
onion when grown after Fahl berseem (T,) was
greater than after fallow (T;). These indicate
that increase in yield of cotton and onion when
grown after Fahl berseem (T4) were 61.55 and
57.5% respectively (in the combined data of the
two seasons). While the increase in yield of
cotton and onion when grown after fallow (Ts)
were 54.3 and 50.1% respectively (in the
combined data of the two seasons). It is clear
that the treatment which had higher LER had
also higher AYL.

5. Intercropped advantage (IA):

IA is also considered as an indicator
of the total economic feasibility of intercro-
pping system. The data indicated that the more
advantageous systems were in cotton grown
after fallow (Ts) and grown after Fahl berseem

731

3.4 143 233 |

(T.) being +499.05 and 568.33 respectively in
the combined data of the two seasons (Table 4).
The facts that IA values were positive for
treatments (T3 and T4) indicate that these
intercropping systems had high economic
advantage. These findings were also coincided
with the results of the other competition indices
(LER, CR and AYL). Ghosh (2004) found that
when LER and AYL were high the economic
feasibility IA had higher values.

6. Gross profit:

The gross profit in L.E for solid cotton,
onion and cotton intercropped with onion are
shown in (Table 4). Results cleared that the
highest values (8396.50, 8506.50 and 8454.25
L.E) were observed by cotton intercropped
with onion when grown after Fahl berseem (T)
followed by cotton intercropped with onion
grown after fallow (T;) in both seasons and the
combined data of the two seasons respectively.
Solid cotton cultivated after berseem (T)) the
lowest values (5570.75, 5586.75 and 5578.75
L.E) in both seasons and the combined data of
the two seasons respectively. These results are
in agreement with those observed by El-
Habbak et al. (1993), Abou-Keraisha (1998)
and Zohry (2005).



Onion
ton

5570.75

+290.95

+487.60

5808.00 §
747600 |

+321.75

+55935

839650 |

+306.35

+51035

7650.00 |

+35530

+57730

8506.50

5578.75

+298.65

586300 |
7561.00 |

+33853
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