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ABSTRACT

Two field experiments were carried out at Mallawi Agricultural
Research Station (Middle Egypt), during 2002/2003 and 2003/2004 scasons to
investigate the effect of cropping sysiemis and rates of nitrogen fertilizer on yield
and vield components of cotton relayed with some crops (onion, faba bean and
wheat). The experimental design was split plot with four replications. Four
cropping systetns were arranged in the main plots; solid cotton, cotton relayed on
onion, cotton relayed on faba bean and cotton relayed on wheat, while the levels
of N fertilizer were arranged in the sub plots (30, 45, 60kg N/fed, 30 kg N +
microbin, 45 kg N +microbin and 60 kg N/fed +microbin). The results indicate
that: Relaying cotton had a significant effect on studied cotton traits and yield.
Plant height, number of open bolls/plant, nuinber of fruiting branches/plant, seed
cotton yield/plant and seed cotton yield/fed. Pure stand of cotton were superior 1o
alt other relayed pattern followed by that relayed on faba bean, while the lowest
values were observed when cotton was relayed on wheat. Increasing nitrogen
fertilizer rate from 30 to 60 kg N/fed. increased all the studied cotton traiis,
similarly, inoculation with microbin significantly increased all the studied traits as
compared with the uninoculated cotton. Application of microbint+60 kg N/fed.
resulted in the highest values, whereas, the lowest valucs for all growth traits of
cotton were obtained with 30 kg N/fed. Solid cotton fertilized with microbin+60
kg Nifed. was superior in all studied traits followed by cotton plants relayed on
faba bean and received microbin+60 kg N/fed. Data also revealed that the
intercropped crops {onion, faba bean and wheai) were significandy affected by
the cropping systems. The cropping systems reduced yield/fed of onion. faba bean
and wheat as compared to those grown in monoculture. Cotton relayed on faba
bean had the highest values of land equivalent ratio (LER) (1.82) while cotton
relayed on onion had the highest values of gross benefit and net return,

INTRODUCTION

The most common advantages of relaying cotton on some winter crops in
Egypt are the compiementary of resource use belween the component crops, the
improved efficiency use of both space and time, and the insurance of these
systems against crop failure. The efficient utilization of resources by planis of
both compoenernits ir the intercrop which have different growth habits; such as the
rate of growth, differences in height of both componenits and other growth traiis in
the intercrop.



90 Annals Of Agric. Sc., Moshtohor, Vol. 43(1), 2005

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 to enabie farmers to grow long duration winter crops such
as wheat, faba bean and onion and without altering the prevailing structure.
However, the literature bound with the observations round these aspects:

Balasabramanian and Sckayange (1990) reported that LER values, which
are commonly used as an indicator of efficiency, are not suitable because it
considers only the arca facior to estimate intercrop advaniages. The area time
equivalent ratio (ATER) unrcalistically assumes continuous crop growth through
the year; thus it underestimates the advantages of the intercrops. To avoid these
problems. The mean value of LER + ATER is used as an arbitrary compromise.

Kamel et al., {1992) reported that land equivalent ratio (LER) of the
intercropping systems was 1.40-1.64 when cotton was relayed on onion. El-
Habbak er o, (1993) found that plant height, number of bolls/plant, number of
fruiting branches/plant, number of open bolls/plant, seed cotton/plant and sced
colton/fed were decreased when cotton was relayed on onion. Relaying cotton on
onion plants resulted in reduction of onion yield and yield components compared
with onion pure stand. Also they added that LER ranged from 1.44 to 1.70 and the
highest gross profit resulted from relaying cotton on onion. El-Naggar er af.,
(1996) found that cotton relayed on onion gave higher values of cereal units and
gross profit than cotion alcne. Abou-Zaid et of., (1997) found that cotton sown
after clover gave the highest seed cotton yicld (average 7.61 kantar/fed over the
‘two years) followed by that preceded by faba bean (7.52), while the lowest yieid
was obtained when cotton was grown after wheat (4.27) kentar/fed. Abou-Kresha
(1993) found that seed cotton vield/plant and seed cotton yield/fed of cotton
relayed on faba bean were superior to those grown in pure stand. Gross profit in
L.E. reached maximum value when cotlon was relayed on faba bean. Selim er af .
(1998) concluded that reiay cotton on faba bean had no adverse effect on yield and
yield components of both faba bean and cotton. Hussein (1998) found that seed
cotton yield was not significanily different from the yield obtained when cotton
was relayed on wheat. Wheat grain vield was not affected when cotton was
relayed on it. Zahira (1999) found that highest values of cotton yield and yield
components were obtained when cotton was grown in pure stand.

Garcia et al., (1995) and El-Komy #¢ af., {1993) reported that adding bio
fertilizer to some field and vegetable crops increased vield by 15.5 %, El-Naggar
(1997) found an increase in number of fruiting branches/plant, boll number/plant.
number of open bolls/plant, seed cotton yield/plant and seed cotton yield/fed due
to increase of nitrogen levels up to 60Kg N/fed. Hussein (1998) found that seed
cotton yield was higher with 60 than 40kg NAed. Mitkees ef a/..(1996) and Said.
(1998) indicated that inoculation with N-fixing bacteria increased yield of wheat
and bariey. Hamissa ef al. ,(2000) reported that application of nitrogen fertilizer at
60K g N/fed increased plant height, number of fruiting branches/plant. number of
open bolls/plant, boll weight, number of seeds/boll, lint%, seed cotton yield/plant
and seed cotton yield/fed. as compared with adding half of the dose (30Kg N/fed)
They also added that application of bio-fertilizer {Microbein, Rhizobacterein and
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Nitrobein} increased significantly plant height, boll weight, number of sceds/boll,
seed cotton yield/plant and seed cotton yield/fed as compared with uninocniated.

The present investigation is aiming to evaluate the effect of relaying
cotton on some winter crops, rate of nitrogen fertilizer and the addition of bio-
fertilizer on growth, yield and vield component of the Egyptian cotion.

MATERIALS AND METHODS

The present investigation was conducted at Mallawi  Agriculwural
Research Station, during the seasons of 2002/2003 and 2003/2004, to study the
effect of relaying cotton on some ficld crops and bio-mineral N fertilizer levels on
growth, yield and yield components of the Egyptian cotton cultivar Giza 83,

The treatments were arranged in split-plot design with four replications in
cach season. The cropping systems were arranged in the main plots, while the N-
levels with or without biofertilizer were arranged at random in the sub-plots. The
experiment lreatments were the combinations of four cropping systems and six
levels of N fentilizer and microbin.

The cropping systems were as follows:
1-  Cotton after berseem (two cuits).

2- Cotton relayed on onion.

3- Cotton relayed on faba bean, and

4- Cotton relayed on wheat.

Fertilizer levels were as follows:

1- 30 Kg Nffed. 4- 30 Kg N/fed + Microbin.
2- 45 Kp N/fed. 5- 45 Kg N/fed + Microbin.
3- 60 Kg N/ed. 6- 60 Kg Nrfed + Microbin,

The sub-plot area was 7.2x6.0 mincluded wide ridges (120 cm apart) or
narrow ridges (60 cm apart), 6 m. long. Planting and harvesting dates of berseem,
onion, faba bean. wheat and cotton are presented in table (1).

Cotton grown after berseem was planted on the southern side of narrow
ridges (6G cm.) while, cotton grown with onion, faba bean or wheat was planted
on both sides of wide ridges (120 cm.) at a distance of 20 ¢m. between hills and
thinned at two plants/hill (70.006G plant/fed). Onion and faba bean were planted on
the top of wide ridges (four rows on the top of the ridges), the distance between
rows was 20 cm. and 10 cm. between hills, whercas, wheat was sown in five rows
on the top of the ridges at a distance of 20 cm. apart. AHl crops were given their
normal cultural treatments (fertilizer, irrigation, weed and pests controt, etc...)
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Table (1): Varieties, planting and harvesting dates of berseem, onion, faba
bean, wheat and cotion in the two seasons.

2002/2003 season 2003/2004 season

Crops Variety | Planting| Harvesting | Planting | Harvesting
date date date date

Berseem | Giza 15 5/13 | 3/1 and 20/2* 10711 15/1 and 28/2*
Onion Giza 6 | 25/11** 5/5 20/11%* /5
Faba bean | Gizal 1711 20/4 10/11 18/4
Wheat Giza 1681 17/11 28/ 10/11 27/4

Cotton Giza 83 2073 5/10 213 810}

* Cut ** Transplanted

The bio-fertilizer used was microbin, (Azospirilium sp., Azotobacter sp.,
Bacillus megatheruim var. phosphaticum, pseuwdomonas sp. And Mycorriza sp.);
which produced and distributed commercially by the General Organization for
Agricultural Equalization Fund (GOAEF), Ministry of Agriculture. Egypt.
Inoculation with biofertilizers was performed by mixing seeds with the
appropriate amount at a rate of bio-fertilizer 1g : 100 gm seeds. {each inoculated
seed reccived approximately 10 millions bacteria on its surface)) Nitrogen
fertilizer was applied as ammonium nitrate 33.5% in two equal doses before the
first and second cotton irrigations. Inculcation was done by microbin half-hour
before planting.

The soil texiure was clay loam. The chemical analysis of the soil are
presented in table (2).

Table (2): Chemical analysis and NPK before and after relay intemmppin&

Before | After harvesting
. , starting | Berscem
Chemical analysis the L] Wheat gaba Two Onion
experiment €an 1 cuty
Ph1:2.5 Soil :water 16 7.9 80 78 8.0
Ecmnohs/em1:5,Soil:water 0.31 032 | 030 0.31 (.30
N PPm 80 52 110 100 85
P PPm 9.13 76 it5 10.5 90
K PPm 550 500 580 570 575
Ca Co; % 2.91 2.95 2.96 2.90 2.93

Random sample of 10 plants were chosen for each sub-piot to determine

growth traits and yield components. Estimated traits were as follows:
Cotion: Piant height, number of fruiting branches/plant, height of first fruiting
branch, lint weight of ten bolls, seed cotton yield/plant and seed cotton

yield/fed.

Onion ;: Weight of fresh bulb, bulb diameter and yield of bulbs per fed.
Faba bean: Plant height, seed vield/plant, sced yield/fed and straw yield/fed.
Wheat: Number of grains/spike, spike length, weight of grains/spike, grain

yield/fed and straw yield/fed.

Berseem: Forage fresh yield/fed and dry yield/fed.
Yieid of all crops were determined on plot basis and converted to one feddan.
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Competitive relationships :
1- Land Equivaient Ratio (LER) was calculated according 10 (Willey, 1979).
LER= (Yco or Ycf or YewfYce)+(Yoc or Yic or Ywo/Yao or Yf or Yww).

Where:

Yco or Yef or Yoew = yield of intercropped cotton with onion or faba bean or
wheat.

Yoc or Yfc or Ywc = yield of intercropped onion or faba bean or wheat with
cotton.

Yce = yield of pure stand of cotton.

Yoo or YIY or Yww = yield of pure stand of cnion or faba bean or wheat.

2- Area Time Equivalent Ratio (ATEK)

A concept that considers the time factor along with land area is ATER
proposed by Hiebsch and McCollum (1987 a) and Hiebsch (1978). It is calculated
as follows:
yab )+ ¢ m y yba
yaa ti ybb

m
ATER = ( —X )
il
where;
tm = duration of crop in monocropping,
ti = totai duration of the intercrop system.

The ATER accuraicly estimates the biological efficiency, which is
defined as the rate at which radiant energy is converted to harvestable biological
energy via the myriad processes that take place in green plants (Hiebsch and
McCollum, 1987 b). Also, we used the method utilized by Balasabramanian and
Sckayange (1990).

Economical evaluation :

The total income for each treatment was calculated in Egyptian pound
perffeddan at market price of the averages of 2002/2003 and 2603/2004 seasons
at Mallawi region. Seed cotton price was 550 L.E./kentar, onion was 600
L.E./ton, faba bean seed was 320 L.E./ardab, faba bean straw was 240 L.E./ton,
wheat grain was 155 L E /ardab, wheat straw was 240 L.E /ton and berseem
forage yield was 45 L E./ton.

Statistica) analysis:

The x° test for errors variances were computed to determine the
homogeneity variances. If the null hypothesis is not rejected, i. €. ° is not
significant calculated 5* less than tabulated, then we do the combined analysis and
vice versz. In the present study tables of the combined analysis of the two seasons
were used according to Snedecor and Cochran (1967).

RESULTS AND DISCUSSION

{1y Effect of cropping systems on cotton yield and traits :
Data presented in table (3) indicate clearly that all studied cotton traits
except the height of the first fruiting branch were significantly affected by
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cropping systems. Plant height reached its maximum value when cotton plants
were relayed on faba bean while the lowest value was observed when relayed on
wheat. Height of the first fruiting branch reached its maximum value when cotton
plants were relayed on faba bean, while the riumber of fruiting branches/plant
reached its maximum value (8.39) with solid cotton. Results also showed that the
nuiber of open bolls/plant were significantly affected by cropping systems. The
highest values were observed when cotton plants were grown after berseem
‘followed by that relayed on faba bean, while the lowest values were obtained
when cotton plants were relayed on wheat. Regarding lint, seeds and seed cotton
weights, the pure stand of cotton was superior while cotton plants relayed on
wheat recorded the lowest values. These results are in agreement with those
obtained by El — Habbak et a/., (1993).

Seed cotton yield per plant or per feddan pure stard of cotton were
superior to all other treatments followed by those grown with faba bean, while the
lowest value was observed when cotton was relayed on wheat. The seed cotton
vield/fed of cotton grown with faba bean, onion and wheat were 93.18, 87.12 and
82.95% of the solid cotton respectively. It is evident that cotton grown with faba
bean was superior if compared with that grown with onion in most studied traits.
These results are in agrecement with those obtained by Abou-Zaid et af., (1997),
Abou-Kresha (1998) and Zahira (1999).

(2) Effect of fertilizer on cotton traits :

Data presented in table (4) indicate that growth and cotton yield attributes
were significantly affected by fertilizer rates except height of first fruiting branch.
Increasing nitrogen levels from 30 to 60 kg Nffed increased all the studied traits
(growth and yield components). The application of microbin + 60 kg N/fed. resulted in
the highest values of all cotton traits whereas, the lowest values were associaled with
30 kg N/fed. Microbin + 45 kg N/fed. ranked the second in case of plant height,
number of fruiting branches/plant, seed cotton yield/plant and seed cotton yield/fed.
The increases in most yield components as nitrogen rates increased may be due to the
stimulating effect of nitrogen to enhance metabolic and merstimic activities which in
turn had positive cffects on yicld and yield components, Similar results were reported
by El-Naggar (1997) and Hamissa ef af., (2000).

The application of microbin resulted in significant increases in most
studied traits as compared to the uninoculaied. Microbin + 60 kg N/fed. was
significantly superior to the uninoculated one and received 60 kg N/fed. by 3.1%
for plant height;, 9.3% for number of fruiting branches/plant; 2.5% for height of
first fruiting branch; 9.7% for number of open bolls/plant; 7.4% for weight of lint;
2.8% for weight of secds; 4.6% for weight of seed cotton; 4.6% for seed cotton
yield/plant and (.3% for seed cotton yield/fed. the average of the two scasons. The
application of microbin+ 45 kg N/fed. resulted in significant increases compared
to the application of 60 kg N/fed. by 1.6% for plant height; 1.8% for number of
fruiting branch; 3.0% for height of first fruiting branch; 4.2% for number of open
bolls/plant; 0.6% for weight of lint; 9.7% for seed cotton yield/plant and 4.0% for
seed cotton yield/fed. These results are in harmony with those obtained by Garcia
et al., (1990), El-Komy et a/., (1993) and Hamissa et a/., (2000).
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Table (3): Effect of cropping systems on yicld and yield components of cotton.
(Combined analysis of the two studied seasons 2002/2003 and

2003/2004).
Traits g [ WioTieabols @ | oy | sy
Pant | of | Noof o:m cotion | cotton
height | first £ . Sced | yied | yleld/
CI‘GP . o | fruiting it m Lint | seeds it plant foud
brwnch (1) Lemtar
systems
Solidcotton | 10764 S.18 } 839 115931 512 1 807 } 1319|5533 | 1056
olton +
C_ 10706 540 { 740G | 1328 ) 469 | 722 (11914774 920
onion
tion +
Co 1125|521 | 754 | 1378 | 485 | 7.55 | 12.40 | 5154 | 984
faba bean
Cotton +
9756 ) 496 | 725 {1288} 444 | 699 {1143 4444 876
wheat

LD a3% | 239 { N5 | 040 | 019 ] 010 { 010 | 011 | 043 | 0.18

Table (4): Effect of Bio-mineral N fertilizer on the yield and yield components
of cotton, (Combined analysis of the two siudied seasons 2002/2003
and 2003/2004).

Traits Plamt Height | o [ No of [ Witoftenbolls(g) | seed | seed
Bio- helght & fruiting | open Seed ;lel“u:l“ ‘ﬁe"“"lﬁ“
mineral cm. | fruiding branches | bolls/ | Lint | seeds piant | fed
N fertilizer branch | Pant | plant cottoh | "y | entar

1

JOKg Nifed [101.13) 511 | 656 [11.82 [436] 688 |11.24]{42.94 | 8.67
45 KgNifed (10350 498 | 727 | 1352 14.65] 7.36 [12.01 | 46.65 | 9.24
60 Kg Nifed |10646] 519 | 7.98 | 1428 1485] 7.68 {1253 49.04 | 9.64

.30 gl. fed+m 166.17] 516 | 721 [ 1359 1463 7.33 111964995 | 935
icrobin

45KegNffed+im |00 1) 535 | 513 | 1288 {488 7.61 |12.49] 53.80 | 10.03
icrobin
60KgNfed+m } g 031 535 | 873 | 1567 | 521 790 {13.11] 5620 | 10.63
icrobin

LS.D at5% | 272 } NS. | 040 | 0.12 ]0.10] 0.14 | 0.14 { 0.68 | 0.10

(3) Interaction effects :

Data in table (5) showed that all studied traits were significanty affected
by the interaction of cropping systems X fertilizer treatments except lint weight.
The highest values in most cotton traits were observed when microbin+60 kg
N/ed. was applied to the pure cotton stand followed by cotton plants relayed on
faba bean and the application of microbin+60 kg N/fed. The towest values were
observed when minimum rate of mineral nitrogen (30 kg Nfed.) was applied to
cotton plants relayed on wheat.



Table (5): Effect of the interaction between cropping systeins and Bio-mineral N
tertilizer on yield and yield components of cotton. (Combined
analysis of the two seasons).

Traits l l
Height Na. of Ne. of Wit. of ten bells (g} scedd sted
Bio- Plant
Cropping of firat fruiting opea cotken cotton
mineral height
systems fruiting |  branches balls/ yictd/ yield/fed
N fertilizer cm. Lint seeds Seed vetton
bramch Iplani plant J . plant (g) kentar
30 Kyt Nifed 100.67 487 633 12,43 4.80 7.80 12.60 46.83 Y75
45 Ky Nifed 101.33 4358 78] 16.4] 493 7.95 12.88 52.83 1038
Solid 60 Ky Nifed 10417 4.7% 8.66 17.38 5.2 §.331 13.45 50.80 10.67
cotien 30 K Nfted + migrgbin 10331 317 142 14.70 500 813 1302 5347 10.25
45Ky N/fed + microbm 114,17 6.00 9.25 i713 529 7198 13.18 59.20 16¢.90
50Ky Nyfed + microbin 116.67 3.70 10.33 ]7.56 5063 !.2_2 131 85 62 87 1145
10 K Nffed 103 00 533 (67 11.21 4.25 648 10.73 I{i_.‘i} L)
Relay
. 45 Ky Nffed 19550 533 717 12,41 461 7.22 11835 44.13 378
interer- .
. L.60 Kx NAkd 1046.67 5.92 . KLi) 11.05 48] 742 12.23 46.93 9.25
opping
colton 30 Kg Nifgd + migrobin 105,00 5.50 675 1293 452 AL 11.62 4R 10 a0s
with onionl 45Ky Nifed + microbin 109.17 ST 715 14.53 4.RS 71.32 12,17 S50 2605
60K g N/fed + microbin 113.00 517 8.08 15.53 5.00 7.77 12.83 5407 10,22
Relny 30 Kt N/fed i05.00 558 .50 1215 428 %11 e 45 3¢ [ R
ntercr- 45 Kyt Nffed 11000 517 1.08 13.13 4.76 7.42 12,13 4R 53 .50
oqping 60 Kp Nifeid 116.67 592 792 14.13 492 7.88 12.30 50.43 I8
catlon 0 Kg N/fed + microbin 11333 507 747 1346 4.70 723 11,93 5280 338
with 45k g Nffed + microbin 110.83 ST 8.08 14.25 4.87 193 12.80 5543 10,42
faba bean | 60Ky Nifed + microlsin 11t.67 5.31 .25 15.40 5.30 8.0 13,03 5677 11.00
Relny 30 Ky Nifad 9581 4.67 635 11,50 4 6.40 1040 1930 273
interer- 45 Ky Nifed 9717 4.83 7.00 121 428 .84 TFi2 40 90 %11
i A 3
apping 60 Kg Nifed 98.13 317 733 1258 4358 7.08 11660 4240 B RO
cotion 30 Kg N/fed + anierohin 97 5¢ 492 7.3 1321 432 X ) s 4527 ]70
with 43K g Nifed + microbin 98,50 3.08 741 13.58 4 58 2.23 tLRY j 4807 T nis
| _wheot £0Ky Nifedd 4 miciobin 8.0 5.08 835 14.20 483 737 1140 [ 311 ! - ]
[ LS. at S % i 543 0 (R [ wAl 035 | NS 028 l m 1 13 1 "y _1

5007 “(€r 104 “doqorysopy 28 oudy JO sppuuny
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Results also, indicated that seed cotton yield of cotton plants relayed on
onion and received 60 kg Nffed. + microbin was equal 1o that of cotton grown
afier berseem and fertilized with 30 kg N/fed + microbin. The yield of cotton
plants relayed op faba bean and received 60 kg Nffed. was equal to that relayed on
wheat and fertilized with 60 kg N + microbin. It is clear that preceding crops
before cotton had significant cffects on yield and yield components of cotton, It
could be concluded that berseem or faba bean as legume crops could supply high
amounts of required N for the production of seed cotton. These results coincided
with those obtained by Abou-Zaid et al., (1997).

{4) Effect on the intercropped crops:

Data in table (6) indicated that most of the studied traits of onion, faba
bean and wheat were significantly affected by cropping systems. The results
indicated that relay cropping systems reduccd yicld and yield components of
onion and faba bean as compared to those grown in pure stand. Although, the
yield components of wheat were increased the yield per fed. was reduced as
compared with that grown in pure stand. The reduction in grain yield of wheat
relayed on cotton was due to the reduction in wheat area when intercropped with
cotton. The reduction reached 2.13 ton/fed for onion, 1.4 ardab/fed for faba bean
and 198 ardab/fed for wheat (averages of both scasons), These results are in
agreement with those obtained by Ei-Habbak er al., (1993) and Zahira (1999).

{5} Effect on competitive relationships :
5-1- Land Equivalent Ratio: (LER)

Data presented in table (7) showed the effect of relay cropping systems
on land equivalent ratio (LER). The values of LER were greater than one by
relaying cotton on onion, faba bean or wheat, this showed that the actual
productivity was higher than the expected productivity when cotton grown with
onion, faba bean or wheat. The results showed that the highest LER was observed
when cotton grown with faba bean 1.82 while the lowest value was observed when
cotton grown with onion 1.70. Cotton relative yield (RY,, decreased when relayed
on wheat while it increased when relayed on faba bean. Similar results were
obtained by Kamel ef @/, (1992) and El-Habbak er af., (1993).

§-2- Area Time Equivalent Ratio: (ATER)

The data on area time equivalent ratio (ATER) indicated lower valucs
than those recorded on LERS as the crops remained longer on land compared with
the crops grown in pure stand. The trend was parallel to LER but with lesser
values due to time loss. Cotton relayed on faba bean had the highest value
followed by cotion relayed on wheat, whereas, lowest values were obtained when
cotton was relaved on onion. These results were in harmony with those obtained
by Hiebsch and McCottum (1987a) and Balasabramanian and Sckayange (1990).

The latter reported that both area and time factors have to be considered
to quantify resources use efficiency in multiseasonal intercropping. Data on the
mean values of LER + ATER also revealed a similar trend to both LERs and
ATERSs as influenced by the relay cropping systems. However, the values obtained
were medium and between both LER and ATER. Balasabramanian and Sckayange



Table (6): Effect of intercropping(onion, faba bean and wheat) with cotton on
growth, yield and yield components of onion, faba bean and wheat.

(Combined analysis of the two seasons).

Crops Onion . Faba bean Wheat
Traits ‘
Bulb | Wtof ) Bulbs Plant Seed | Seed | Straw No.Of | Spik Wtof { Grain | Straw
diam-| fresh | yield/[ B | yield/| yield/ | yield/| 2 1cﬁ' tf] grains | vield/ | yield/
eter | bulb | fed. (c:i) plant | “fed. | fed. *}Saikc (mi) /Spike | fed. | fed.
(em}! (g) | (ton) @ | (ardab)| (ton) | P (2) | (ardab)| (ton)
Treatments :
Solid 543 | 113.17] 13.03] 107.331 32.37] 13.03 | 1.57 ] 44.20] 7.50 | 18.00] 2340 | 320
Intercropped | 4.88 | 96.67 | 10.90] 10533 | 20.88] 11.62 | 140 | 5048 | 803 | 18680 2142 | 279
F. test * * * *x * ] NS. | ** ) NS | NS.|  ** *»
L. “:’;'{g' at 037 969 | 1.00] 124 | 137] N.S. | 006] 031 | N.S.| N, s.l 050 | 0.15
L. %ol)f A o8| 22391 232 287 | 3970 NS L 03] 187 | NS | N s.{ .16 | 0.35

86
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(1990) reported that LER values, which are commonly used as au indicator of
efficiency, are not suitable because it considers only the area factor to estimate
intercrop advantages. The area time equivalent ratio (ATER) unrealistically
assumes continuous crop growth through the year; thus it underestimates the
advantages of the intercrops. To avoid these problems, The mean value of LER +
ATER is used as an arbitrary compromise. The data of land equivalent ratio (LER)
and the average of both (means of LER + ATER) indicate that ali the relay
cropping systems achieved yield advantage as compared with sole cropping of
both components the three relayed cropping system recorded vaiues exceeded the
unit. It seemed that the added production due to the substantial leaf canopy is the
cause and effect. Onion proved to be good and compatible companion crop with
cotton. Success of the system fell heavily upon erectophile and limited eaf canopy
of onion. Onion also grow and matures only together with cotton during the first
growth stages {germination, seedling emergence, growth and apart of plant
establishment prior squaring) where cotton plants arc still with very small leaf arca
index and leaf area density. Success of relaying cotton on faba bean or wheat
might be due to the very short pericd which cotton participaie wheat space and
time (last two irrigations of wheat) cotton scedlings are also protected from insect
attack and weather fluctuation which frequently occur during cotton germination
and seedling growth.

(6) Economic evaluation :

Data presented in table (8) showed that gross benefit and net benefit were
affected by cropping systems. It is evident that the highest gross benefit and net benefit
were observed when cotion was relayed on onion (11605.5 and 7055.5) followed by
cotton relayed on fiba bean (9522 and 5739) respectively. The lowest values were
observed when cotton was grown as solid (7402 and 3926) respectively. It is clear that
the increases of gross benefit and net benefit were 56.7% and 79.7% when cotton
relayed on onion, 28.6% and 46.1% when cotton relayed on faba bean and 11.7% and
13.6% when cotton relayed on wheat respectively, as compared to solid cotton. These
results are in agreement with those obtained by El-Habbak ef al, (1993), Ei-Naggar et
al,, (1996) and Abou-Kresha (1998).

Table (7): Land equivalent ratio (LER} and area time equivalent ratio
(ATER) of cotton relay cropping on onion, faba bean and wheat,
(Combined analysis of the two seasons).

. 0 Mean of
Cropping systems LT+ Lorop=Tol | *TER i LER+ATER
Cotton + onion 0.87+083=1.70 0.98 1.34
Cotton + Taba bean 093+089=182 1.00 1.41
Cofton + wheat 083+092=1775 0.96 1.36

LC. : Land equivalent ratio cotton.
Lcrop : Land equivalem ratio for onion, faba bean and wheat.



Table (8) : Economic evaluation for intercropping systems (averages of the two

seasons).
Costs and
benefits Yield / fed Total
va:':i)le Gross Net
, Faba bean Wheat L.E. benefit | benefit
Cropping Cotton | Berseem | Onion fed
systems kentar ton ton Seeds | Straw| Seeds | Straw e
ardab ton ardab ton
Cotton +berseem | o 50 1" 3545 . . ; . . 3476 | 7402 | 3920
(2 cuts) -
Cotton + onien 9.21 - 10.9 - - - - 4550 116055 | 70555
Cotton+faba 9.84 ; ; 1.7 | 140 . . 3783 9522 | 5739
bean |
Cotton + wheat 8.76 - - - - 17.93 Z.TSL 3912 8275.15 | 4345.15
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