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ABSTRACT

Tvo field trails were conducted at the Experimental Farm of the Faculty
of Agricultire, Zagazig University during two successive seasons of 2003/2004
and 2004/2)05 to study the response of two intercropping components cotton and
wheat to plinting methods and patterns as well as nitrogen fertilization. Yieild and
yicld components of Cotton (cv. Giza 85) and wheat (cv. Sakha 93) were
concerned. The obtained results reveal that:

Wheat: :
Relay intercropping of cotton with wheat significantly reduced some
traits of wlieat and grain yield /fed, but the results from the interaction between
planting riethods and planting patterns of wheat showed no significant.
differences between sole and intercropped wheat with cotton on ridges (60 tm
width) in grain yicld (ardab/fed) and yicld components i.e. number of
grains/spike, weight of grain /spike and number of spikes/m’,

Cotton:

Relay intercropping of cotton with wheat significantly increascd plant
height, the first sympodium height, number of days to the first flower appearance,
No. of plaigs at picking /fed and seed yield/fed. But decreased yield components
and lint percentage., while there was no significant difference between sole cotton
and interc'opped cotton in seed cotton yield/fed. Concerning planting patterns,
the tallest ;otton plants were found by sowing cotton on beds (120 cm width}, but
the height of the first sympodium and number of days to the first flower
appearanc: were higher by planting cotton on rows (60 cm). Planting cotton on .
ridges {60 cm width) gave the highest values of seed cotton yield and some of
vield components as well as lint percentage, while number of plants at picking
was the highest by planting cotton on beds (120 cm width). Increasing nitrogen
fertilization up to 75 kgN/ed increased plant height, height of the first
sympodiuin, No. of days to the first flower appearance and No. of plants at
picking /fi:d. While the highest values of yieid and yield components as well as
lint percer tage were produced by adding 60 kgN/fed.

Seed cotton yicld/fed. was significantly affected by various interaction
effects of 1l experimental factors. From the effect of the 2™ order interaction on
seed cotton yield /fed, it could be conclude that the highest value was produced



1386 Annals Of Agric. Sc., Moshtohor, Vol. 44(4), 206

when cotton was intercropped with wheat on ridges (60cm width) under nitrogen
level of 60 kg/fed.

Land equivalent ratio (LER) and area time equivalent ratio (ATER)
recorded the highest values when cotton was intercropped with wheat on ridges
(60 cm width). Aggressivety data showed very low competitive abilitie: for any
of intercrop combination. Cotton was dominant and wheat was domina ed when
cotton was intercropped with wheat on rows or on beds (120 cm widt1), while
wheat was dominant and cotton was dominated when cotton was intercropped
with wheat on ridges (60 cm width). The total income was the high:st when
cotton was grown as relay intercropping with wheat on ridges (60cm widlth)

Relay intercropping of cotton with wheat as intensive cropping tystem to

increase the productivity of the unit area for gaining two main yields to increase

" wheat production to overcome the gab between consumption and prodiiction of
wheat can be recommended.

INTRODUCTION

In Egypt cotton (Gossypium barbadense 1..) is an important crop for
national economy as fiber crop and major source of vegatable oil It was
recommended that cotton must be sown early before 31" March as the Iz test date
for sowing. This means that nearly one million feddans of winter ciops like
wheat, faba bean and sugar beet need 2 months to reach maturity and growing
cotton should be delayed. Delaying cotton planting date to the end of April or
May reflected adverse effect on flowering and earliness parameters assembled
herein as higher noda! position of first sympodium, shorter period to firit flower
appearance or boll opening as well as greater young boll shedding, as 1ound by
Makram et al. (1994), Ali and El-Sayed (2001).

"Also Ali and El-Sayed (2001) found that tate planting at the end of April
decrease seed -cotton yield and its components. Brown (1982), Abb:s ef al.
(1983), Hammouda (1984) concluded that delaying planting date of cotton to
mid-May decreased cotton yield, number of flowers and open boll/plant, carliness
and lint percentage. On the other side the national target for increasing the
cultivated area of wheat instead of the arca of clover as a catch crop may be
detected by planting cotton as a relay intercropping with wheat keejing the
recommending sowing data of cotion and harvesting date of wheat at ¢ ptimum
* time. From the previous studies, which pointed out that early sowing through
March or relaying cotton with wheat increased cotton yield and its components.

Abo-El Zahab and Mashhor (1998) reported that late planting date
caused significant reduction in cotton seed yield and seed index. Also, they added
that the reduction may be attributed to higher day degree units and heat units
accumulation during the period from flowering to picking. Kamel ef al (1992)
and Selim er al/. (1998) concluded that growth and yield and its components of
cotton were not adversely affected when cotton was relayed with wheat, 1ussein,
Samira (1998a and b) stated that sowing coiton as relay intercropping wi h either
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wheal. sugar beet had no deleterious effects on their vield and yield components.
Hussain. Samira (1999, 2000 and 2005) stated that relay intercropping of cotton
with fabi been or wheat 1n old o1 new reclaimed sandy soil produced the highest
seed cotton and seed vields per plant and feddan

Nitrogen nutrient 1s very important for growth and development of
cotton p ants as well as many other plants. Many nvestigators studied the effect
of nitrogen fertilization on cotton yieid and its attributes. Abou Zaid (1991). Abd
El-Aal et af. {1992). Ali et al (1992), Abou El-Nour et ai (2000), El-Kalla et al
(1994), El-Naggar (1997). Husscin. Samira (1998a. 2000) reported significant
increments in yield and its attributes due 1o increasing nitrogen levels up to 60
kgN/fed Hussein. Samira (2005} stated that increasing nitrogen level up to 80
kgN/fed showed no significant differences in most studied traits of cotton
comparing with 60 kgN/feddan. So the purpose of this study was to fined cut
suitable intercropping patterns of cotton with wheal. and to determine the
optimura nitrogen fertilizer level for the intercropped components This may
extend he cultivated area of wheat by 30% of the winter crops area without
affectin;) the area devoted for growing cotton

MATERIALS AND METHODS

Two ficld experiments were carried out at the Experimental Farm of the

Faculty of Agriculture, Zagazig University, Zagazig, Egypt. during 2003/2004 and
2004/2005 seasons 1o study the effect of relay intercropping cotton (cv. Giza 85) with
wheat (:v. Sakha 93) and planting systems as weil as nitrogen fertilization levels on
growth, yield and yield attributes of cotton. The precceding crop was maize. The
experimental soil was clay texture. The mechanical and chemical analysis of the soil
are pres:nted in Table (1). The treatments were executed as follows:
A: Planting methods: al) Sole cotton planting, a2) Cotton planting as a relay

intercropping with wheat
B: Plaxting patterns: Three planting patterns for cotton were used:

bl; Planting in rows 60 cm apart.

b2, Planling on ridges (60 cm width) on one side.

b3’ Planting on beds (120 cm width) on both sides

all Sole cotton planting: After berscem (as a catch crop) the soil was
prepared for cotton planting on March 25 and 28 in both seasons,
respectively, as pure stand. Cotton seeds were sown in dry soil in rows
60 cm apart and on one side of the ridges (60 cm width) as well as on
two sides of the beds (120 cm width} in hills 25 cm apart with sceding
rate of 30 kg/fed the plants were thianed to two plants/hill. the
agricultural practices for cotton were followed as recommended.
Relay intercropping of cotton with wheat in different patterns: The
experimental soil was prepared for planung wheat as a sole sceding and
tntercropping planung with cotton. Wheat seeds were sown at seed rate
of 60 kg/fed on November. 20 and 25 in both seasons. respectively in
three patterns 1.€ 1n rows 15 cm apart and on ndges (60 cm width) in 4
rows 15 cm apart as well as on the top of the beds (120 cm width) in 8
rows as sol¢ wheat crop

®
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Table (1): Average of mechanical analysis of the experimental site during the

twO0 Seasons.

Traits Mechanical analysis before wheat plaating
Clay 56.20
Silt 30.60
Fine sand 11.10
Coarse sand 2.10
Texture Clay

Chemical analysis

Before wheat Before cotton (after
wheiit)
Organic matter 2.32% 245%
3.70% 3121%
Aval, N ppm 33.0 48
Aval. P ppm 78 1215
160.2 190 7
7.6
0.71

_ il— suspension
-N, P and K were determined according to Jackson {1967), Olsen er al. (1954)
and Jackson (1967) respectively.

Calcium superphosphate (15.0% P20 at rate of 250 kg/fed.) was applied
at preparing the soil before planting wheat. Nitrogen fertilizer at rate of 75
kgN/fed as ammonium nitrate (33.5% N) was applied in threz doses as
recommended. The other agricultural managements for wheat were followed as
recommended. At the same date of sowing cotton pure stand on March 25 and 28
in the two seasons, respectively, sceds of cotton were sown in rows hetween the
rows of wheat plants (60 ¢cm apart) and also on the other side of wheat ridges (60
cm width) which occupied 3 rows of wheat plants as well as cotton plants was
planted on both sides of beds (120 cm width) which were planted before with 6
rows of wheat (75% of the pure stand of wheat). All cotton plantings : nd patterns
were planted before the last irrigation of wheat in hills 25 cm apart at a rate of 30
kg/fed (100% of the pure stand of cotton). Afier harvesting wheat on ' he 10" and
15" of May in the two scasons, respectively, cotton plants were thilned to two
plants/hil! and the cotton seedlings were treated as pure planting.

C: Nitrogen fertilization:

Three levels of nitrogen fertilization were used to investigate the
response of cotton yield to the following level of nitrogen fertilization ie.
c1) 45 kgN/fed. ¢2) 60 kgN/fed. ¢3) 75 kgNffed.

Nitrogen fertilizer was applied in the form of ammonium nitrat: (33 5% N)
in two enqual doses. The experiment included 18 treatments which resul ed from the
components of two planting methods, three planting patterns and thuee levels of
nitrogen feértilization. A split-split plot design with three-replicates was used. Planting
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methods wer z arranged in the main plots while planting patterns were allocated in the
subplot as weil as the three levels of nitrogen were distributed in the sub-subplots.
Each sub-sul plot contains 10 rows or ridges (60 cm width) or 5 beds (120 cm width)
with an area of 24m? (4.0 m long x 6.0 m width).

The studiec traits were:
Wheat:

At wheat harvest number of spike/m’ and grain yield (ardab/fed) and
straw yield (ton/fed) in each sub-subplot were estimated and at the same time, 10
plants were chosen from each sub-subplot to estimate plant height (cm), spike
length (cm), weight of spike (gm). No. of grains/spike, weight of grains/spike and
1000- grain weight.

Cotton:
Dhring the two growing scasons the height of the first sympodium and
No. of day:. to the first flower appearance of cotton were recorded at picking of
cotton on 2 5™ and 28" of September in the two seasons, respectively.
Seed cotton yield and its components were determined as follows:
1- Plant he: ght at picking {(cm).
2- Number of fruiting branches/plant.
3- Earlines; percentage.
4- Number of total bolls/plant.
6- Number of open bolls/plant.
6- Boll weight (gm). Mecan boll weight was estimated as follows:

Seedcotton yield/plart in grams

No.of harvestedopeen bolls/plart 7
7- Seed incex: the weight of 100 cotton seeds was determined from 400 seeds and
the average weight was obtained.
8- Seed coiton yield/plant (gm).
9- Number of plants per feddan at picking (thousandsfed ) number of plants at
harves : per sub-subplot was recorded and transformexd to thousands per feddan.
10- Seed ctton yield per feddan (kentars); sied cotton yield per plot in kilograms.
was trinsformed to kenmiars per feddan (1. kentar = 157.5 kg).
11- Seed yeld (kg/fed.).
12- Lint percentage: After picking, sced cotton was ginned. then lint percentage
Weight of lint cotton
Weight of seed cotton

was c: Jculated as follow: lint percentage = x 100

Statistical analysis:

The collected data were subjected 10 the proper statistical analysis of
split-split plots design according to the procedure outlined by Gomez and Gomez
(1984). Tle treatments means were compared using the newly least significant
difference:. (NLSD) as outlined by Waller and Duncan (1969). Competitive
relationships and yield advantages i.e. land equivalent ratio (LER), arca time
equivalent ratio (ATER) and aggressivity were also calculated according to
Willey (1979). Hiebsch and McCollum (1987) and Me-Gilchrist (19635).
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respectively. Economical evaluation of the costs and outputs were accorded to
Agric. Economic Research Institute, Agricultural Research Center.

RESULTS AND DISCUSSIONS

I: Cotton:

The results concerning the effects of sowing cotton as sole and relay
intercropping with wheat and patterns of cotton sowing as well as th: effect of
different levels of nitrogen fertilization are presenied in Tables (2, 3 ani 4).

A) Effect of planting methods:
Effect of relay intercropping with wheat:

Data in Tables 2, 3 and 4 showed significant effects dik: to relay
intercropping cotton with wheat compared with sole planting on all studied traits with
- the exception of sced cotton yield/fed. The highest values of plant height, be ight of the
first sympodium, No. of days to first flower appearance, No. of plants at p cking /fed
and seeds yicld/fed were obtained when cotton was intercropped with wleat While
No. of fruiting branches/plant, earliness percentage, No. of bolls/plant, No. of open
bolls/plant, boll weight, seed index, seed cotton yield/plant and lint perceitage were
significantly reduced by the intercropping. The taller cotton plants in int:rcropping
pianting and higher first sympodium may be due to the competition between cotton
plants and wheat plants for light. The increments in sced cotton yield in the first
scason and seeds yield/feddan may be duc to the higher number of intercropped
cotton plants which remained until harvest, which mean that intercropping ¢otton with
wheat hindered missing plants compared with sole sowing of cotton inspite of decline
in the yield components studied. On the other hand, the difference in seed ¢ otton yicld
/fed between sole and intercropped cotton with wheat did not reach tt¢ level of
significant These results are inagreements with those obtained by Kamel ef a/. (1992),
Selim et al. (1998), and Hussein, Samira (19982 and b, 1999, 2000 and 20( 5),

B) Effect of planting patterns;

Data concerning the effect of relay intercropping cotton patierns 1vith wheat
are shown in Tables (2, 3, and 4). These data revealed that there were significant
differences in some studied traits of cotton due to various intercropping patterns but
the differences in height of the first sympodium and earliness percentuge in the
second scason, No. of total bolls/plant and boll weight did not reach tle level of
significance besween planting patterns of cotton. The planting of cotton on ridges (60
cm width} reduced plant height, height of the first sympodium in the first s zason, No.
of days to appear their first flower, while the carliest plants, lower values of number of
fruiting branches per plant, and open bolls/plant, seed cotton yield/plant, No. of
plants/feddan, sced cotton yield and sceds yield/feddan as will as lint perceitage were
recorded by planting cotton in rows pattem. The highest values of cotton seed and
seeds yickd/fed and lint percentage were produced by planting cotton on ridjses pattern
(60 cm width) (7.186 k., 732,709 kg and 35.1%) over both seasons. n:spectively
which is due to higher earliness index, number of open bolls/plant. seed index and
seed cotton yicid/plant.
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C) Effect of nitrogen fertilization levels:

Tle results concerning the effect of nitrogen fertilization in Tables (2, 3
and 4) revealed significant increments due to increasing nitrogen levels up to 60
kgN/fed. i1 seed cotton and sceds yield and its components as well as lint
percentage Only plant height, height of the first sympodium and number of days
to appearince of the first flower and number of plants av picking were
significant y increased with increasing nitrogen levels up to 75 kgN/feddan.
Adding 6(' kgN/feddan increased each of seed cotton yield/plant, number of
plants at p cking, seed cotton and seed yields/feddan as well as lint percentage by
25.3% anc. 23.6%, 3.4% and 3.0%, 32.9% and 30.8%. 28.15% and 28.2% and
5.1% and 4.64% in the two seasons, respectively compared with adding 45
kgN/feddan (Tables 2. 3 and 4). .

Table (2): Effect of planting methods and patterns and nitrogen fertilization
on growth, yield and yield components of cotton in the two

Traits) ' No. of days w "
Plant heigh  Height of the firs! Sirst flower No. of fruiting

L di branches/pl
{cm) sympodium {crm appoarance ranches/plant

2004 1 2005 | 2004 | 2005 | 2004 | 2005 | 2004 2005 | 2004

1509 | 151.6§ 209 | 215 | 716 | 724 87 19 720 | 104
withwheat | 155311570 266 | 270 | 789 | 806 79 12 61.0 | 392

. » * - ] L} * . » L]

1.9 1.8 9.4 0.5 0.96 1.2 0.20 0.18 1.4 1.6

R 153.5 | 154.2 | 244 249 716.9 78.7 80 10 650 | 844
On ridges (60 cnwich) | 150.1 ) 1517 ] 231 | 232 1 732 | 7142 8.6 84 68.0 | 65.4
BOn beds (126 om width) | 155.7 | 157.0] 23.7 46 757 76.7 83 13 66.5 | 64.6
: L} » » NS » » » ] . NS
1.6 1.7 0.3 0.9 1.0 0.19 0.16 1.1

1457 | 147.1 1 230 | 242 69.2 68.1 B.6 19 670 { 653
152571543 202 { 210 | 763 785 97 8.6 706 | 693
161.0 ] 161.5) 280 | 275 80.3 3.0 6.6 6.2 619 | 598
] L * » * L] » L - L]
N.L.S. D\ 5% 1.5 1.7 0.2 0.3 0.85 0.6 0.3 0.2 0.9 0.8
Inderacti m effocts
AB NS | NS . N.§ N.S N.S N.5 N.5 NS | N5 §
AuC N.§ N.S NS
B:C hd . NS
Axl$xC

Dn the other hand, the highest value of seed cotton (8.23 K fed) over both
seasons was oblained with nitrogen level 60 kgffed, followed by nitrogen level 45
kg/fed. (624 K./fed), while the lowest value of seed cotton yield was recorded under
nitrogen level 75 kg/ffed (5.554 K./fed) over both scasons, The reduction of seed
coiton yild due to increasing nitrogen level from 60 to 75 kg/fed were 34.04% and
30.8% in the two scasons, respectively. Seed cotton yicldffeddan was significantly
increasec. with increasing nitrogen level up to 60 kgN/feddan due to increasing each
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of number of fruiting branches/plant, earliness percentage. number of open
bolls/plant, boll weight, seed index, seed cotton yield/plant and number of plant at
picking (Tables 2. 3 and 4). Thesc results are in agreement with those fourd by Abou
Zaid (1991) Abd El-Aal er af. (1992), Ali ef af. (1992), El-Kalla ef a/. (1994), El-
Naggar (1997), Hussein, Samira (1998a, 2000 and 2005).

Table (3): Effect of plantmg methods and patterns and nitrogen fertilization on
ield components of cotton in the two seasons.

Nn.foptl Bn!wd(bt 7 index 1000  Seed cotton

bolls/plant boHa/plant !!m) seed WM Lant
reatiments 004 2005 2004 2005 1005 1004 1004

Sole cotion 221 210 151 14.5 139 1.81 871 8.68 .59
129 18.2 13 111 1.77 167 364 8.60 .29

» L] L) » [ [ » » .

L.8.D. 5% 0.5 04 0.6 0.5 004 006 005 0.04 {.88

Rows (60 cm) 2.3 194 129 12.5 1.79 168 868 8.65
fon ridges (60cm 05 196 138 132 186 179 871 868

b 08 198 132 128 184 175 864  BO0 (44

-test NS NS . - N.8 N.S . .
IN.L.S.D. 5% - - 0.4 0.3 .03 0.002 (.99
. fertilization (C)

5 kg ed. 209 202 127 12.2 1.67 1.65 8.65 8.63
60 kg /Ted. 215 pitR.] 14 8 14.4 1.97 1.83 8.75 8.71
5 kgN/Ted. 19.2 18.0 12.4 119 1.85 1.74 8.63 8.59

.L.8.D. 5°% 020 023 0.2} 02 003 004 002 0.07 {.61
niernction effects
AxB NS NS b . N.5§ NS NS NS
AxC NS NS N.§ NS NS NS NS N.S NS
8
s

Interaction effects of cotton:

The results concerning interaction effects between planting method x
planting patterns in each of height of the first sympodium in the first si:ason, No.
of open bolls/plant, seed cotton yield/plant and /feddan in the two teason are
presented in Table 5. It could be concluded that the highest value ¢f the first
height sympodium was obtained when cotton was intercropped with wleai on the
two sides of the beds (120 cm width) (2.71), while the lowest value was when
cotton was planted sole on one side of the ridges (60 cm width) (19.6). The
highest values of No. of open bolis/plant and seed cotton yield per plant were
obtained when cotton was planted sole on one side of the ridges (60 :m width)
(I5.7 and 25.9, respectively} over both seasons while the lowest values were
obtained when cotton was intercropped with wheat in rows between th:: plants of
wheat (10.8 and 20.7, respectively) over both season. The highest val ie of seed
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cotton yield wiis obtained when cotton was planted on one side of the ridges (60
cm width) but the differences between values when cotton was planted sole or
intercropped vrith wheat did not reach the 5% level of significance (7.241 and
7.131) respectively over both seasons.

Table (4): Eﬁ st of plannng methods and patterns and nitrogen fertilization on
g wth, yi

No. of plants at| Seed cotton . Lint
g picking yield sz:;f{.:)m percentage
(thousand/fed.) | (K./fed) (%)
2004 | 2005 {2004 ]2005] 2004 [ 2005
Planting methods (A)
44692 | 43.533}7.040]6.3221697 172|661.580| 37.1

46,478 | 45.556 | 7.067|6.270|732.329|681.896| 34.2

* * | NS | NS * *
0.741 | 0.681 311 29.5
‘_ Planting patterns (B) :
Rows (60 cm) | 43.840 |43.049 {6.3795.764{663.997(622.989

“".dg““" 45.466 { 44.317{7.603 ] 6.7681753.320}712.498

47449 46.26717.179{6.3561726,934|679.727
* * * * * *

0.750 | 0.511 10281020 288 26.9
N. fertilization (C) '
43.868 | 42.973 | 6.59815.884 | 660 597| 627867
45343 | 44.245 | 8.775|7.685|850.692 | 804.647
47544 146.413 [ 5.7885.319/632.962] 582.700
] * * * L *
0.680 { 0.411 [0.210]0.320{ 244

Interaction effects
* *

» *
* -
* *

The interaction efiects between planting method x nitrogen fertilization on
No. of days to first flower appearance, No. of fruiting branches/plant and seed cotton
yield/fed are presented in Table (6). The results showed that the number of days to
first flower appearance was increased with increasing nitrogen fertilization from 45 o
75 kgNffed. under both planting methods sole or intercropped with wheat. On the
other hand, the highest number of days to first flower appearance was obtained when
cotton was irtercropped with wheat and fertilized with 75 kg nitrogen (85.35) over
both seasons, while the lowest valuc was obtained when cotton planted sole under 45
kgN/fed nitrygen (64.45) over both secasons. The number of fruiting branches
decreased wih increasing the level of nitrogen from 60 kg to 75 in both planting
methods sol¢ or intercropped with wheat but the 60 kgN/fed level. produced the
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highest value of number of fruiting branches/plant (10.08), when cotton was grown
sole, Also the secd cotton yieldfed. decreased with increasing the level ol nitrogen
fertilization from 60 kg to 75 kg by 37.7 and 27.2% when cotton was plant>d sole or
intercropped with wheat over both season, respectively. There were no s gnificant
differences between cotton sole and intercropped cotton with wheat under level 60
kgN/Aed. The seed cotton yield/fed. was higher when intercropped with weat than
sole growing under level of N 75 by i2.1 and {3.7% in the two scasons, respictively

The results in Table 7 revealed significant interaction effect between
planting pafterns and nitrogen fertilization on plant height, earliness index, number of
plants at picking and seed cotton yicldfed. The data showed that the talkst plants
were obtained when cotton was planted on two sides of beds (120 cm widih) under
(75 kgN/fed.) level (1638 and 165.9) in the two scasons, respectively. while the
shoriest plants were obtained when cotion was planted on ridges (60 cm widih) under

" 45 kpN/fed leved. {134.5 and 143.7) in the two scasons, respectively.

The highest values of earliness index, and seed cotton yield/fixd. were
obtained when cotton was planted on one side of ndges (60 cm width} uder (60
kgN/fed) level, while the lowest values of seed cotton yield/fed were obtain>d when
cotton was planted in rows with 75 kg N/fed level. Also data in Table 7 showved that
the highest number of cotton plants at picking were obtained when cotton wa: planied
on two sides of beds (120 cm width) under nitrogen level (75 kg/fed), while the
lowest value was obtained when cotton was planted in rows under nitrogen level 45
kg/fed. It can be concluded that the seed cotton yield increased with increasing the
nitrogen level from 45 to 60 kg/fed by (32.1%, 35.3% and 28.3%) when coton was
grown in rows, on ridges (60 cm width) and on beds (120 cm width) respectinvely over
both seasons. In Table 8 the results showed that the effect of the 2™ order intzraction
between planting method x planting pattems X nitrogen fertitization was sig nificant
only on boll weight in the second season, seed cotton yicld per plant, No. of plants at
picking and seed cotton yicld per fed in the two seasons Also the highest yielc of seed
cotton/fed was obtained when cotton was intercropped with wheat on one side of
ridges (60 cm width) under nitrogen level (60 kg/fed)(11.065 and 9.935k.) in the two

seasons respectively

II: Wheat:
A) Effect of planting methods:

Wheat crop as a component of relay intercropping system accompaiiied the
coiton plants in the same arca for about 45 days. This period was the first growth
stage of cotion (seedlings). It could be expected that wheat grain yield and its
components may have been affected by relay intercropped cotton. The rerults in
Table 9 revealed that yicld attributing characters i.e. plant height, spike length, weighi
of spike, number of grains/spike, weight of grains/spike, weight of 1000 grains,
number of spike/m’, grain and straw yieldfed were significantly reduced with
intercropping, compared to wheat sole crop. These results may be due to comyetition
between cotton and wheat plants for nutrients, water and solar radiation lealing to
reduction of yield components ie. welght of spike weight of grains/spike, weight of
1000 grains and number of spike/m’, the reductions of grain and straw yield/fed were
(24.2 and 27 4%)over both seasons, respectively. These results are in agreenient with
those found by Abd EGawad et al. (1988).
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Table (5 Interaction effects of lantm

“lof of the

first sy mpodlun{

(em)

methuds X

No. of open haolls/plant

Seed cotton vield (gm /piant)

Iantm g atterm on seme traits of cotton in the two SCSISOHS

Seed cotton vield (K. Aed)

2004

2004

2003

2004

2005

2004

2005

2

2

2

2

2

t 2 3

3
P

19.6

16.1

153

27.0

31249

506 428]7 638]7 053]°

53j6 842

6

130{7 568(7 305|S

1= cotton plammg in rows (60 cm)2- cotton plammg on ridges (60 cm mdth) 2- cotton planting on beds (1 20 cm mdth)

Table (6): Interaction effects of planting methods x nitrogen fertilization on some traits of cotton in the two seasons.

N level No. of dayvs to first flower

kg/fed

No. of fruiting branches /plant

Seed cotton vield (K.AHed)
appearance
\anting ™ 2004 2005 7004 2005 2004 2005
ethods 45 160 | 73 [ 43 60 [ 75 [ 45 60 | 7S [ 45 |60 | 75| 45 00 ] 75 | 45 { 60 | 78
Sole cotton | 652 | 729 768 | 6371736791 | 8911071651 81|96 | 6.1 |6.820|8.844 | 5.457|6.097|7.890 | 4.979
Inter. cotton |- o 51 595 38| 723|824 |%69] 83|87 |67] 76| 7764 |6376|8706}6120|5671|7.480 {5659
with wheat
N. LS.D. 5% 15 13 06 0.7 0.51 0.65

45. 60 and 75 kgN/fed
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73 kmeraction effects of plantia

No. of plants at picking

tterns X mpitrogen fertilization on some traits of cotton in the two seasons.

s,
Plant height (em) Earliness index (%) (tho ed) Seed cotion yield (k/fed)
— 2004 pil ] 2004 2005 2004 2005 2004 2005
L 45 .| 60 75-1 45 60 75 145 ) 60| 75 ] 45| 60 { 75 45 60 75 45 60 75 45 60 75 45 60 75
owe{60 cm) {1523]149.11158.7114651154711613165.116851615}166,11674159.8}42.533 43.627145.363142318{42.53344.27015.952{8.00015.184 ) 5.460, 7.075 | 4.758
rhiges 60 134.5] 15591 160.61 143711543 )157.2 68.4 72.5)63.2 .65.9 69.1 67.2]144.952) 44.785] 46.660] 42.64842.696]|44.612]6.872]9.327] 6.609 | 6.084] 8.200] 6.02
beda 120 1503 15261163815t 3[153.8]165.9[67.6§70.9]60.9)64.0{71.4|58.4)44.120]/47.618)] 50.608|43.952147.493|50.355|6.97218.998|5.567 |6.105] 7.780|5.18
test * . * * * * * *
L.8.D. 5% [.8 . L9 0.58 0.61 0.420 0.316 0.28 0.26

Planting methods

N. fertllxzan

Planting patterns

d cotto yield (k./fed)

75

45

Rows (60 cm)

4,982

5.618

Sole cotton

On ridges {60 cm width)

6.027

7.670

On beds (120 cm width)

5.126

5772

Rows (60 cm)

5.069

4.845

Inter. cotton with wheat

On ridges (60 cm width)

5.086

3.435

On beds (120 cm width)

8.438

7.963

F-test

“N.LSD.5% _

96¢€1
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B) Effect of planting patterus:

Tte resuits in Table 9 indicated that the tallest plamts (96.2 cm) were
obtained when wheat was drilied, while the shortest plants (93.8 cm) over both
scasons were obtained when wheat was sown on beds (120 cm width). Yield
components of wheat i.c. spike lcngth, weight of spike number of grains/spike, weight
of grains/spike, weight of 1000 grains, number of spiks/m’. and yields of grain and
straw/fed tcok the same trend of plant height. On the other hand, the highest values of
the above 1nentioned components were obtained when wheat planted drilling of 15
cm apart, jollowed by sowing in rows, on ridges (60 cm width), while the lowest
values, wele obtained when wheat was sown on beds (120 cm widih). The results in
Table (9) n:vealed a reduction in the yields of grain and straw per feddan when wheat
was sown nn beds (120 cm width) by (30.48% and 40.2%) in the first season and by
(31.2 and 42 3%) in the second season respectively. compared with dritling in rows.

Interaction effects of wheat:

The results concerning the significant interactions between planting methods
and plantiag patterns on number of grains/spike, weight ofgrams/splkem the two
seasons, mumber of spikes’'m” in the first scason as well as grain yield (ardabvfeddan)
in the two scasons arc presented in Table 10. It could be concluded that the highest
values of r umber of grains/spike (48.7 and 47.7), weight of grains gm/spike (2.03 and
2.05), nunber of spikes/m’ {581.4) in the first season, and grain yield ardab feddan
(24.70 and 22.53) in the two seasons, respectively were obtained when sole wheat
wasdnlledmrows,whllethelowmtvaluﬁofnmnberofgrmns/mke(u3and
43.8), weight of grains gm/spike (1.74 and 1.75), number of spikes/m’ in the first
season (313.0) and grain yield ardab/feddan (11.8 and 10.52) were obtained when
wheat wai intercropped with cotton on beds (120 cm width). Ou the other hand, the
results in Table 10 showed no significant differences between sole and intercropped
wheat on ridges (60 cm width) conceming grain yicld (ardab/feddan) and yield
componests i.e, numberofgramslsptke. weight of grains/spike in second scason and
number of grains/m’. These results are in agreement with those found by Kamel ef al.
(1992), Hussein, Samira (1998a,b, 2000 and 2005). It could be concluded that grain
yield of vheat did not significantly differ by sowing wheat sole or intercropping with
cotton on ridges (60 cm width).

Competitive relatioaship and yield advantage of intercropping:
1- Land Equivalent Ratio (LER):

Intercropping gave advantages in land use as shown 1n Table 11, Estimation
of LER 1evealed increasing the efficicncy of land use by 59, 96 and 79% in the first
season aad by 61, 95 and 74% in the second season when cotton was sown relay
intercropped with wheat on rows 60 cm apart, on ridges (60 cm width) as well as on
beds (12) cm width) respectively. This LER indicate that the relay intercropping of
cotton with wheat was better on land use than sole growing of crops. The results of
LER alsy showed that all intercrop combinations led to yicld advantage and land
oqjuivaleat ratios exceeded the unit. It could be concluded that the increase in
producti »n was duc to the substantial leaf canopy. increased land use efficiency and
the rate of land wiilization was proportional to wheat density within the intercrop
combingtion. Yield advantage due to intercropping could be abundant much to good
compatiility and less below and above ground competition between both wheat with
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cotton. The pertinence of orientation of both components in the unit area of land yield
advantage of intercropping cotton with wheat has been emphasized by several
investigators (Kamel ef al., 1992, Aly et al., 1993, Badr et al., 1996, Huss:in, Samira,
1999 and 2005).

2-Area Time Equivalent Ratio (ATER):

The ATER is a concept that considers the time factor along with land
area which was proposed by Hiebsch (1978) and Hiebsch and Mc Collum
(1987a). The ATER accurately estimates the biclogical efficiency which is
defined as the rate at which radiant energy is converted to harvestable biological
energy the myriad processes that take place in green plants (Hiebsch and Mc
Collum 1987b). It is clear that the values of ATER were less than that of LER
values but still exceeding one with intercropping cotton with wheat on ridges (60
_cm width) or on beds (120 width), while intercropping in rows was les: than one.
This means that yicld advantage was produced and land usage efficiency
increased by intercropping cotton with wheat. The highest ATER values were
recorded with intercropping on ridges (60 cm width) (1.13 and 1.12) and on beds
(120 cm width) (1.04 and 1.00) on the two seasons, respectively indi:ating that
the productivity of unit area increased by (13.0 and 12.0%) by interc ‘opping in
ridges (60 cm width) in the two seasons, respectively.

3- Apgressivity:

The data showed very low competitive abilities for any of the: intercrop
combinations wheat and cotton indicating that the intra specific competition is
stronger than the inter specific one. On the other hand, the dala on the
aggressivity showed lower values when cotton was intercropped with wheat in
rows, or on beds (120 cm width) values of cotton were positive (¢ominant),
whereas the values of wheat were negative (dominated), while on ridges (60 cm
width) the cotton was dominated and wheat dominant in the tw( seasons.
Although both intercrop combinations were far enough to give any d:trimental
effect on cotton or wheat.

Evaluation and Conclusion:

1t could be concluded that the net income from the unit over the: year was
the highest when cotton was planted in relay intercropping with whes t because
the system may increase land equivalent ratio and decrease the relatively
production costs and gaining two main yields from wheat (long duration) and
from cotton to asses the different sowing dates and patierns of cotton  hey must
be evaluated around the two seasons of winter and summer crops from the unit
area (feddan). The evaluation depended upon the cost needs for procuction of
winter and summer crops (input} and the income around the year from the unit
area in Egyptian pounds from Table (12). It can be concluded that n¢t income
from unit area over the year was the highest when cotton was intercropjing with
wheat on ridges (60 cm width). In spite of the low costs of the two crops (berssem
and cotton) during the year by conventional sowing method comparing vvith relay
intercropping of cotton with wheat during the same period the total iacome of
wheat was higher, so, the net income of relay intercropping crops was the: highest.
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1.32

40.8 140.4 1369 56135440}

F-test

*

*

* *

*

*

* *

L NLSD. 5%

04 )05

0.3

0.04
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Table (11): Input and output of intercropping of cotton with wheat as
evaluation of different planting sowing and patterns of cotton
with wheat over the two seasons,

g Input (cost) Output (income)
mwlnq
and patierns | Winter | sﬂ::" Total | Winter st':‘p" Total
crop colton cost crop cotton income
A
! E Berseem | 758.0 2050.0 | 2808.0 |{ 1646.60 | 3378.10 | 5024.70
i Whea | 19610 ] 1160.0 | 3121.0 | 2424.68 | 3301.38 | 5702.96
gy |
! i; Betseem | 758.0 20500 { 2808.0 | 1646.60 | 3982 28 | 5628.88
i g Wheat | 19610 | 11600 | 3121.0 | 2710.80 | 3922.05 | 6632.85
i g
if
’ ’ Berseem | 758.0 | 2050.0 ] 2808.0 | 1646.60 | 3664.10 | 5310.70 | 2502.70
g i Wheat 1961.0 | 11600 | 3121.6 | 1848.85 | 3779.88 | 5628.73 | 250773
8

cost and output were according to Agric. Economics Research Instiute.
Price of wheat (ardab) = 165 LE.
Price of berssem (fed) = 162"’ L.E.

Agricultural Research Center

Price of cotton (kentar) = 550 L.E.

- Finally, relay intercropping of cotton with wheat can be recommended
as intensive cropping system for gaining two main yields from wheat anc. cotton.
This pattern enables us to increase wheat cultivated area to overcome the gab
between consumption and production of wheat.

The different of the cost of cotton between intercropped cotton ad solid
after berseem for two irrigation which was done within wheat irrigation + beds
preparation for sowing of cotton which was planted after berseem + pesticides.
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Table (12): Effect of intercropping patterns on competitive relationships in
two seasons.

Competltw B

ionshipsf ATER|

t
reatmentls Wheat| Cotton | Total Whea
IF Ianting w ¢thods and patterns 2003/2004 ‘
iRows (60 cm) 061 ] 0.98 | 1.59 | 0.92 | - 0,002 |+ 0.002

[On ridge: (60 cm width) 097 ] 099 | 1.96 | 1.13 [ +0.003] - 0.003
iOn beds {120 cm width) 075 ] 1.04 | 179 ] 1.04 [-0.0001 [+ 00001}
[Planting niethods and patterns 2004/2005
[Rows (60 cm) 064 [ 097 [ 161 | 093 ]-0001]+0.001
[On ridge | (60 cm width) 097 ] 098 11951 1.12 [+0.010{-0.010]
} On beds 120 cm width)

LER = Lund Equivalent Rano ] ATER ﬁ 1e Eqmvalem Rauo |
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