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ABSTRACT

Two field trials were carried out at Mellawy Agricultural Research
Station, during 2002 and 2003 summer scasons to study the growth, yield and yieid
components of sunflower with cucumber association. Four defoliation levels (75,
50, 25 % and zero %) for sunflower plants at flowering and at milk ripe stage was
investigated. In addition monocultures of sunflower and cucumber were under
taken. The obtained results indicated that growth, yield and yield componenis of
intercropped sunflower (Helianthus annuus L.) with cucumber (Cucumis sativus
L.) were significantly affected by defoliation. The reduction in growth and yicid
traits differed according to defoliation time and its level. Over two seasons the
highest sced yield/fed. (1256.2 Kg/fed.) of intercropped sunflower was recorded
with defoliation at milk ripe stage, while the lowest seed yield (1002.3 Kg/fed) was
obtained with defoliation at flowering stage.

For cucumber, the highest vield of fruits (5046.9 Kg/ fed.) was obtained
when defoliation of sunflower was done at flowering stage. However, the lowest
yield (4769.3 Kg/fed) over both seasons was recorded with defoliation sunflower at
milk ripe stage.

Concerning the level of defoliation effect, seed vield of sunflower were
maximized (1501.8 Kg/fed.) with no defoliation followed by 25% level defoliation,
while the lowest yield (675.1 Kg/fed.) was obtained at 75% defoliation, over two
seasons. Without defoliation for sunflower, cucumber yield was the lowest (3228.3
Kg/fed.), while the highest value (6280.3 Kg/ fed.) was recorded at 75% defoliation
over (wo scasons.

The maximum value of Land Equivalent Ratio (LER), 1.58 and 1.56 in
the first and second seasons, respectively was recorded with defolisting 25 % of
sunflower Jeaves at mitk ripe stage. The highest value of relative crowding
coefficient (K), 17.38 and 18.63 in the first and second seasons, respectively was
recorded when cucumber intercropped with sunflower defoliated (25%) at milk
ripe stage. Also, with defoliating 25% of sunflower lcaves at milk ripe stage
sunflower was the dominant component in intercropping pattern in both scasons.
The highest value of total income (4277 L.E.) was recorded when 25% of
sunflower leaves was defoliated at milk ripe stage over two scasons.
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INTRODUCTION

In Egypt, the area devoted to sunflower in the crop structure is so
limited. Thercfore, increasing the cropped area of oil seed crops is an important
target to reduce the gab between our production and consumption from edible
oils. Intercropping can be used, as one of the most effective methods to increase
the area of oil crops.

Mitchell, (1984) found that seed yield from plants with 50 and 100 %
defoliation was reduced by 45 and 98 %, respectively, as compared with plants
having little or no defoliation. Intercropping soybean with sunflower increased
Land Equivalent Ratio (Shafshak er al., 1986 b). Schneiter et al., (1987) found
that sunflower yield was reduced most by defoliation during flowering stage.
Schneiter and Johnson (1994) reported that removing of the leaf bud or the upper
third of the plant during the flowering stage reduced sunflower yield especially at
flowering stage. Nagangoud ef al., (1996) stated that seed yield was generally
decreased by defoliation, with defoliation at 50 days afler sowing having the most
effect,

Muro er al. (2001) stated that sunflower yield loss increase with
increasing level of defoliation. They also found that preflowering stage was the
most sensitive. At this stage a 100 % defoliation of the jeaf surface resulted in 92
yield loss. 100 % defoliation at back of head a pale yellow caused a 50 % yield
loss, while at physiological maturity, defoliation had no effect on yield.
Sunflower was observed to be fairly tolerant of competition with maize (Olanite
et al., 2002). Moriondo e al., (2002) reported that the final yield results showed
that defoliation during pre-anthesis caused a higher production loss.

Abbaspour et al., (2003) indicated that plant height and stem diameter,
head diameter, 1000-grain weight, harvest index and grain yield decreased as a
result of partial or complete leaf excision when compared with the undefoliated
control (no leaves removed). The interaction of different growth stage and
defoliation (0, 25, 50, 75 and 100%) indicated greater reduction in yield and 1000
weight as defoliation increased at late growth stage (Johnson 2003). The seed
yield of sunflower and intercrops were reduced under intercropping (Sahoo et al.,

2003).

Litde information is available about the intercropping of sunflower and
cucumber, Intercropping tomato and cucumber showed relatively great increase
in yields than monocultures (Schultz et ol., 1987). Income and Land Equivalent
ratios increased with intercropping chewing cane with cucumber (Yuan ef o/,
1988). Data showed that the possibility to double cucumber and tomatoes yield
comparable to that of cucumber staked system, a culture technique that would
result in producing cucumber more cconomically (Hanna and Adams, 1991).
Cucumber yield was significantly greater with intercropping with sweet peppers
than monoculture (Kashi, 1992). Competitive relationships data of Kamel et al.,
{1992) indicated that intercropping cucumber (Nigra Hybird) with cotton gave
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best advantage in land use utilization, as well as, the relative crowding
coefficient.

The objective of this study was to determine sunflower yield loss to the
level of defoliation at two late growth stages. And how to compensate the loss in
sunflower yield by intercropping cucumber to increase the land equivalent ratio.

MATERIALS AND METHODS

Two ficld trials were conducted at Mellawy Agricultural Research
Station, Egypt during 2002 and 2003 summer seasons. This study aimed to
investigate the effect of intercropping sunflower (Helianthus annuus L) with
cucumber (Cucumis sativus L.) under eight sunflower defoliation treatments.
Defoliation treatments were the combination of two defoliation times at flowering
stage (45, 49 days age) and at milk ripe stage (59, 62 days age) in both season,
respectively, and four levels of defoliation for sunflower plants from bottom
leaves (75, 50, 25% and zero defoliation) on some growth characters, yield and
yield componenis of sunflower and cucumber.

The soil texture of the experimental site was clay with pH 7.8 and 1.9 %
organic matier. In both scasons, the preceding winter crop was Egyptian clover
{(Trafolium aleeandrinun L.). Sunflower (c.v. G.101) sowing was performed on
20" and 15" April in 2002 and 2003 seasons, respectively. Sowing was one plant
in hill spaced 20 cm apart on both sides of the ridge 120 cm width. Cucumber
(c.v. Prince) was sown with ¢ither in pure or intercropping at the same date of
sunflower planting on one side of the top ridge in hills space 25-cm apart and
leaving two plants/hill. Super phosphate (15 % P,Os} was added during seedbed
preparation at rate of 250 kg /fed. Nitrogen fertilizer was added at the rate of 150
kg N/ fed. in three doses. The first dose (20 %) in form of ammonium sulphate
(20.6 % N) was added during soil preparation. Each of the second and the third
dose was added at rate of 40% in form of ammonium nitrate (33.5 % N) at 30 and
45 days from sowing date. Also, potassium fertilizer was added in form of
potassium sulphate (50 % K,0) at rate of 150 kg/ fed. afier 45 days from sowing
date. The other cultural practices were applied for both crops, as recommended.
Bivariate analysis by Pearce and Gilliver (1978) was used with split plot in
randomized complete block design with four replications as described. Time of
defoliation was located in the main plots, while percentages of defoliation for
sunflower levels were devoted to sub plots. Comparison among different
treatments were compared by the least significantly differences (L.S.D.) at 5 %
level of probability due 1o Roger (1985). The area of sub plot was 43.2 m’
consisting of six ridges, each of 6.0 m long and 1.2 m in width.

The following characters were studied: -
1-Sunfiower:

Plant height, leaf area, stem diameter, head diameter, number of seeds
Mead, weight of seeds /head, shelling percentage and seed index. These
characters were recorded as the average of five guarded plants from each sub-
plot. Seed yicld/ fed was estimated from central four ridges, 4 m long and 1.2
width (19.2 m’) and converted to yvicid/fed. Oil percentage, in seeds was
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determined according to A.O.A.C. (1990) using Soxhlet apparatus and petroleum
cther as organic solvent. Qil yield/ fed. (Kg) was estimated as follows: seed yield
ffed. X oil percentage in seeds.

2- Cucumber:
Stem length, number of branches/ plant, leaf area, fruit diameter, fruit

length, fruit shape and fruit yield/plant were estimated as means of five random
plants. Yield of cucumber/ fed. was estimated from central four ridges, 4 m long
and 1.2 m width (19.2 m%),

3-Competitive relationships:
Sown proportion of sunflower and cucumber was 0.50: 0.50.

Land equivalent ratio (LER):

The ratio of area needed under sole cropping to that of intercropping at
the same management level to produce an equivalent yield according to Andrews
and Kassam (1976). It was calculated as follows:

LER=Y,./ Yut+ Y/ Ye
Where: Y,, and Y. are the sole crop yields of sunflower (s) and cucumber (c)
respectively, Y. is the intercrop yield of sunflower (when combined with
cucumber) and Y,, is the intercrop yield of cucumber (when combined with
sunflower). LER values may be less, equal or more than 1.0 which, indicate the
disadvantage, ne disadvantage and advantage of the intercropping, respectively.

Relative crowding coefficient (K):
It was calculated for sunflower (s) and cucumber (c) and the two crops
(k) according by Hall (1974).
ch= Yncxza,(Yu'ch) xzsc
Ka=YaXZ,/ (Y- w XZ o
K =K. XK.
Where: Z,. = sown proportion of sunflower (s) in mixture with cucumber (c),
Z., = sown proportion of cucumber (¢) in mixture with (s),
K.,. = relative crowding coefficient for sunftower,
K., = relative crowding coefficient for cucumber,

If (s) or (c) species has coefficient less than, equal to, or greater than I,
it means it has produced less yield, the same yield, or more yield than "expected”,

respectively.

The component crop with the higher coefficient is the dominant one. To
determine if there is (s) or (¢) vield advanlage, of mixing, the product of the
coefficient is formed by multiplying
K =K .. XK , (K= relative crowding coefficicnt for both crops).

Aggressivity (A):

Is a simple measure of how much the relative yield increase in species
sunflower (s} is greater than that of species cucumber {c). Aggressivity "A" is
determined according to Mc Gilchrist (1974) using the following formula:



Sunflower & Cucumber As Affected By Intercropping...... 63

A,. = Intercropped yield of sunflower (s)/ Expected yicld of (s) X proportion of
(s) intercropping — Intercropping yield of cucumber (c)/ Expected yield of (¢) X
proportion of (c) intercropping

A=Y IY XL - Yol Yo X T
Where A, is the aggressivity value of species (s) in combination with (c).
A, = intercropped yield of cucumber (c)/ Expected yield of (c} X proportion of
(c) intercropping - Intercropping yield of sunfiower (s)/ Expected yield of (s) X
proportion of (s) intercropping

A=Y/ Yo X Zo . Yoo/ YuX Zy,
Where A, is the aggressivity value of species (c) in combination with(s).

An aggressivity value of zero indicates that the component species are
equally competitive. For any other situation, both species will have the same
numerical value but the sign of the dominant species will be positive and that
dominated negative. The greater numerical value the bigger difference in
compelitive abilities and the bigger difference between " actual” and "expected”
yield,

4- Economic evaluation:

The total income from each treatment was calculated by Egyptian pound
for sunflower at marker price of L.E. 300Q per ton seed sunflower and L.E. 500
per ton of fruits cucumber.

RESULTS AND DISCUSSION

A- Effect of sunflower defoliation time:
i- Sunflower:

Data presented in Table (1) showed that solid sunflower plants recorded
the high values of all studied traits compared to intercropping treatments in both
scasons. The results indicated that plant height, leaf area, stem diameter, head
diameter, shelling percentage, and oil percentage of intercropped sunflower with
cucumber were not significantly affected by time of defoliation.

Defoliation at milk ripe stage had significantly less harmful effect on
number of seeds/ head, weight of seeds/ head and seed index in comparison with
defoliation at flowering stage in both seasons. This mean that delaying defoliation
sunflower te milk ripe stage is most active in the conversion of solar energy to
chemical energy and finally in production.

Seed and oil yields of sunflower behaved the same trend of yield
components. The reduction in seed yield of intercropped sunflower defoliation at
flowering stage reached 39 and 24 % and 38 and 23 % in first and second seasons,
respectively compared with solid sunfiower. For oil yield, this reduction reached 36
and 19 % compared with solid sunflower in the first season and 36 and 21% in the
second season, respectively. Similar results were obtained by Schneiter ef al.,
(1987), Nagangoud et al., (1996), Olanite et al, (2002). Morioado et al., (2002),
Abbaspour et al., (2003 and Sahoo ef ai, (2003).
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Table (1); Effect of sunflower defoliation time on growth, yicld and yield
components of intercropping sunflower with cucumber in 2002
and 2003 seasons.

Seed
Seed
ik vl | Ol o
© fod %

fod (kg)

Floweningstage | 162.8 | 3265 | 2,67 | 17.24 | 753.1 | 3435 | 5227 | 451 | 1019.8] 44.67 | 455.56
Milk ripe stage | 166.6 [ 337.7 | 2.74 | 18.10 | 842.0 | 43.59 | 5523 | 5.20 [1284.2| 44.72 | 574.29

Significance NS NS NS NS " . NS * e NS L
Solid 1767 1 3583 | 291 | 2045 ) 961.2 | 5406 | 5548 | 5.63 | 1679.6) 4235 | 711.30,

Floworning stage | 1643 {326.1 256 | 1743 | 681.6 | 32.66 [ 52.16 | 4.72 | 984.7 | 42.93 | 422.73
Milk ripe stage | 167.1 {3287 | 2.71 | 1B.69 | 730.6 | 41.14 | 54.50 | 560 |1228.1| 42.84 | 526,12

Significance | N5 | NS NS | NS * * NS | *e * NS *
Sobd 1695 [3705 290 | 2083 | 8173 | 5051 | 5397 | 6.8 | 1596.2| 41.63 | 664.51

** and NS: Significant, highly and non-significant, respectively.

2-Cucumber:

Solid Cucumber recorded the highest values for all characters under
study as compared with both of intercropping treatments in both seasons.
Reduction in cucumber fruits yield/ fed. under intercropping condition may be due
to the competition between cucumber and sunflower plants on nutrients, water and
shading effects of sunfiower (Table, 2). Also, the results showed that stem length,
number of branches/plant, leaf area/plant, diameter and length of fruit possessed
higher values when defoliation of sunflower levels was performed at flowering
stage compared to defoliation at milk ripe stage in both scasons. The redaction in
cucumber yield reached 6.7 and 4.3 as a result of delaying defoliation from
flowering to milk ripe stage in 2002 and 2003 seasons, respectively,

This could be attributed to delaying striping leaves of sunflower plants to
milk ripe stage depressed the characiers of cucumber because of their requirements to
light. Cucumber frits yicld/ fod when sunflower was defoliated at flowering stage,
and at milk ripe stage amounted 75.21 and 70.19 % in first season, and 71.23 and
68.17 % in the second season of ils pure stand, respectively. These results are in
harmony with those obtained by Kashi (1992) and Kamel e al. (1992).

3-Competitive relationships: -

Table (3) showed effect of d:foliation time of sunflower plants on
competitive refationships. Land equivalent ratio (L.E.R.) exceeded one when sunflower
was defoliated cither at flowering or at milk ripe stage. Concerning relative crowding
coefficient (k). the present results clarified that defoliation of sunflower at milk ripe
stage gave more advantageous than at flowering stage in both seasons as shown in
Table (3). With respect to aggressivety (A), cucumber was a dominant while sunflower
was dominated crop when sunflower defoliated at flowering stage, whereas sunflower
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was a dominant crop with defoliation at milk ripe stage sunflower in the first and
second season. The presented results were at similar trend of those obtained by Yuan, ef
al. (1988), Kashi (1992) and Kamel, ef al. (1992).

Table (2): Effect of sunflower defoliation time on growth, yield and yield
components of cucumber intercropped with sunfliower in 2002 and

2003 seasons,
ar::- Stem | Branche | Leaf Fruit Fruit Fruit Fruit Fruits
Treal r length | s/ pient [ area |diameter| length shape yiedd/ | yield/
t (em) (no) (em™) (cra) (cm) pant (g) | fed (kp)

2002 season
Flowering | 4175 1 [ 361 {63.12{ 2.97 i 1339 | 4.51 [175.20 5095.31 ¢

stage
Mre [ 1678 | 3.20 | 56.14 | 276 | 10.90 | 3.96 |162.43 |4755.09
Significence * * & * L] * NS * -
Solid 1879 | 467 17647 | 330 | 1437 ; 4.35 {2:14.99}677432
Iﬁﬂfseasog
“‘:‘;’_;’:“‘ 1740 | 365 62,18 | 289 | 13.16 | 4.56 117530499851
Milkripe | 1689 | 316 | 58.03 | 2.68 | 11.68 | 4.36 |169.20 [4783.47
Significence * * % * * * NS * .

Solid 1904 | 487 | 74.27 | 3.53 | 1418 | 402 123578]|7017.32
*, ** and Ns: significant, highly and non-significant, respectively.

Table (3): Competitive relationship values of intercropping sunflower and
cucumber in 2002 and 2003 seasons.
haracter] Land equivalent ratio Relative crowding Aggressivety

{LER) coefficient (K) A)
reatment L | L JIER] K [ K. [ K | A [ A
2002 season
Flowering stuge | 061 0.75 136 1.55 303 47¢ 1-029]+029
Milkyripestage | 0.76 | 0.70 146 | 324 [ 235 | 761 [+013) -0.13
SCASCN
Flowerimgstege | 062 | 071 | 133 | 161 [ 248 [ 399 [-024[+0.24
Mikyripestage | 077 | 068 145 | 334 | 214 ¢ 715 (+0.18) -0.18

L. K and A, = values of sunflower., L. K. and A, = vajuas of cucumber., LER, K = vabues of bath orope,

B - Effect of defeliation percentages of sunflower plants: -
1- Sunflower: -

Data in Table (4} indicated that same characters of sunflower i.e. plant
height. leaf area and stem diameter were ot significantly affecied by defoliation
peroentages on intercropped sunflower pilants with cucumber in both seasons of
study. However, there was a slight decrease in these traits associated with
increasing percentages of defoliation of sunflower from zere to 25, 50, or to 75 %
in both seasons. This ¢ffect may be due to that vegetative growth was achieved
before occurring defeliation treatments.
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Shelling percentage was not significantly affected by defoliation
percentage of intercropped sunflower in the first and second seasons (Table 4).
Shelling percentage significantly increase with decreasing percentage defoliation
up to 25 %. The defoliation in shelling percentage between 25 % defoliation and no
defoliation did not reach the level of significant in both seasons.

Yield attributes of sunflower associated with cucumber i.e. head diameter,
number of seeds /head, weight of seeds /head, seed index, seed yield and oil yield
per feddan (4200m2) were significantly decreased with increasing percentages of
sunflower defoliation up to 75 % of leaves. The shady effect of defoliation may be
due to that leaf is the main organ in the conversion of solar energy to chemical and
finally affect in the production of the seeds.

Seed yield of sunflower/fed. significantly declined by increasing
defoliation percentages compared with solid sunflower in both seasons (Table 4).
These results may be due to inter- specific competition between sunflower and
cucumber plants for light, water and nutrients.

Concerning oil percentage, the results indicated that intercropped
sunflower treatments did not show any change in oil percentage traits in both
seasons, Such results may be due to this trail is a characier rarely affected by
cultural practices and environmental conditions. These results are in the same line
of those reported by Shafshak, er al. (1986a), Schneiter and Johnson (1994),
Nagangoud et al, (1996)Muro et al,, (2001), Olanite ef al., (2002). Moriondo et
al., (2002), Abbaspour ef al., (2003) and Sahoo ef al., (2003).

Oil yield/ fed. significantly decreased by increasing percentages of
defoliation of intercropped sunflower with cucumber. Oil yield of intercropped
sunflower ranged from 45 to 94 % of its solid sunflower in the first season and
from 43 10 92 % in the second scason,

2-Cucumber:
Results in Table (5) indicated that all studied characters of cucumber

under study were significantly affected by defoliation percemage for sunflower
except fruit shape in both seasons. Defoliation 75% followed by 50% and 25% of
sunflower leaves gave the highest values of stem length, number of trails/ plant,
leaves area/ plant, fruit diamcter and fruit Iength of cucumber compared to zero
defoliation trcatment which scored the lowest values of these traits in both seasons.
These results are expected because of increasing light intensity plays main role in
the conversion of sofar energy to chemical energy and dry matter accumulation in
cucumber fruits.

The results in Table (5) showed that defoliation percentages of sunflower
treatments did not significant affected on fruit shape in both seasons. Data
presented in Table (5) showed that all defoliation treatments showed reduction in
the vield of intercropped cucumber comparing to no defoliation treatment. This
reduction decreased by increasing defoliation percentage of sunflower leaves from
25 to 50 or 75%. This reduction in yield of cacumber fruits reached 52, 26, 23 and
9 % in the first season, and 54, 32, 26 and 9 % in the second one of solid cucumbe.
These results are reflecting of cucumber growth and yicld attributes such as stem
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length, number of branches/ plant, leaf area, fruit diameter and fruit length. Similar
results were obtained by Schultz et al. (1978), Yuan ef ol (1988), Hanna and
Adams (1991), Kashi (1992) and Kamel et al. (1992).

Table (4): Effect of defoliation percentage of sunflower plants on yield and
yield components of intercropped sunflower with cucumber in

2002 and 2003scasons.

ter) Plant | Leaf | Stem | Head | Seeds | Sceds | Shel @ Seed | Sesd | 0 | oM
beight | nren | disevset [ dinmnet ] /head | /head | Ing | index | yied % yickd/
o) | (cw) [erfom)ferem)| MNo) | ® | % | ® [Aed feiig)

thow's

2002 season
75 11602 [3B12] 262 | 1643 | 6669 [ 2806 | 4851 | 4.21 | 6966 | 45533 [ 317.16
50 | 1635 (34786 268 | 1704 | 7444 | 3638 | 5106 | 487 | 10829 | 44733 [ 43438
25 | 1656 (32640 272 | 1790 | 8407 | 42.17 } 5653 | 500 | 13006 | 4458 [ 57980
Zero | 1696 | 3311 | 280 | 1963 | 9353 | 4927 | 5891 | 533 | 15240 4392 | 67110
LSD_, | N§ I N§ NS [ 073 | 1457 ] 768 | 274 | 064 | 1650 | NS | 7108
Solid | 1767 135827 | 291 | 2045 | 9612 { 5406 | 5548 | 5.63 116796 | 4235 | 71131
2003 season

75 ] 1625 [33331] 253 | 164 | 4992 | 2429 | 4429 | 481 | 6535 | 4355 | 28460
50 1652 | 323681 262 ( 174 | 7013 | 3460 | 5121 } 491 | 10286 ] 43.83 | 45084
28 1642_| 31508 | 277 | 183 | 7669 | 41.11 | 5841 | 534 | 126801 4257 | 53979
Zero | 1703 33770 278 | 200 | B570 | 4759 | 5941 | 559 | 14755 | 41.60 | 613.81
ISP, | NS | NS | NS | 073 [ 8954 | S0L | 309 | 061 | 1709 | NS | 6195
Sod | 1697 [37050] 200 [ 2093 [ 8173 | 5051 | 5397 | 6.18 | 15962 ] 41.63 | 66450

3- Competitive relationships: -

Land equivalent ratio (L. E.R.} exceoded one in all intercropping treatmends.
Defoliation at 25% of sunflower achieved the best values for L.E R, which reached
151% and 147% in the first and second seasons, respectively (Table 6).

Also, relative crowding coefficient (K) achieved advantageous in all
intercropping treatments under sunflower defoliation in both seasons as shown in Table
(6). K values increased by decreasing sunflower defoliation level. Intercropping
cucumber with sunflower without defoliation of sunflower plants gave the highest K
value, whereas with defoliation at 50 % recorded the lowest coefficient,

For aggressivity (A), cucumber was a dominant crop whereas sunflower was a
dominated under sunflower defoliation 75% and 50% treatment. Under 25% and
without defoliation of sunflower plants treatment, sunflower was a dominant crop,
These results are confirmed with those of Shafshak, ef al. (1986b), Yuan, ef al. (1988),
Hanna and Adans (1991), Kamel, et al. (1992) and Kashi, (1992).

C- Effects of the interaction between time of defoliation and defoliation
percentages of sunflower plants on intercropped crops:
1-Sunflower:

In both scason, the interaction effects of defoliation time X defoliation
percentage of sunflower plants on head diameter, number of seeds/ head, weight of
seeds/ head, weight of 100 sceds and sced yiekd/ fed. as well as oil yield were
significant (Table, 7). These traits were not significantly affected by this interaction.
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Table (S): Effect of defoliation percentages of sunflower leaves on growth,
vield and yield components of intercropped cucumber with

sunflower in 2002 and 2003 seasons.

arac- ranc ruit : ruit ruits
el ter lgftegltnh p f,s . ;afea: diamet Ifn?glg: !i;mit [yilddt iﬁ{dl
efolig- an er sha an e
tion% N (M) ?No) m) | (cm) | (cm) pe l’(g) &
2602 season
75 TIBEI T 39 6690 | 3. 1343 7 421 [203.4716I93.1
S0 T T733 1365 16345 1 302 "12773 17 4721 797 132477
28 166.9 ] 320 [ 5737 | 2770 11205 | 446 2.27 1 5009.1
Zerg | 1586 | 787 7 5083 | 255 T 10387 4.07 1.79 13248,
LSD 7.1 0.25 693 1 0.36 134 Nb 41,90 {35120
ol 1879 1 467 17647 | 330 T 1437 | 435 21499167743
2003 season
5 1834 7 395 [ 6388 7 313 [ 1405 | 449 T2I9.2516363.5
S0 T I756 " 353 16173 1 285 113307 464 | 18LIS 1527573
25 1677 1 323 | 3990 | 283 [ 1765 | 477 [168.02 .
Zerg I583 17 750 | 5450 1 252 377 388 112000132079
LSD 7.85 0.53 562 1 0.40 0.67 NS 128741 3763
t 190477 437 17327 ] 353 1418 T 4.02 123578 .
Table (6): Effect of defoliation percentages of sunflower leaves on
competitive refationships values of intercropped sunflower with
cucumber in 2002 and 2003 seasons,
Char:c- Land equivalent ratio Relative crowding Apgressivity
er (LER) coefficient (A)
Defoli (K)
tion% L[ L JTLER[ K, [ K. [ K | A [ A
2002 season
75 041 091 1.32 0.71 10.70 | 760 | -1.00 |+ 1.00
S0 0.64 0.77 1.41 1.81 3.44 623 | -026|+0.26
25 0.77 1 0.74 151 3.43 2.84 974 [+0.07 [ -0.07
Zero 0,94 0.48 1.42 1008 | 236 {2379 |+086] -086
2003 season
75 043 0.90 1.3 | 069 | 977 1 674 | -099 [ +0.99
S50 0.64 | 0.74 1.38 1.81 2.9 473 {-020 [ +0.20
25 0.79 0.67 147 3.86 2.12 818 [ +023]-023
Zero (.97 0.46 143 (12221 084 11076 1+0694 ] -0.94

L, Kand A= Values of sunflower. L, K. and A, =Values of
cucumber. LER, K=Values of both crops

Data prescnted in Table (7) showed that without defoliation treatment gave

the highest values of seed and oil yiclds as weil as its, yicld components (head
diameter and number of seeds/ head, weight of seeds/ head and seed index) in both
seasons. On the other hand the lowest values of these characters were recorded when
sunflower plants were 75% defoliated at flowering stage in both scasons. These
results are confirtmed with those of Abbaspour ef af., (2003) and Johnson (2003).

2-Cucumber:
Number of branches/plant, fruit length and cucumber fruit yield/fed were
significantly affected by the interaction between sunflower defoliation stages X
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defoliation percentage in both seasons (Table, 8). The results indicated that when 75%
or 50% of sunflower leaves were defoliation at flowering stage, cucumber recorded the
highest values for these traits. With defoliation of sunflower at milk ripe stage or without
defoliation the lowest values of cucumber traits were recorded in both seasons.

Table (7): Effect of defoliation treatments of intercropped sunflower plants
with cucumber on growth, yield and yield components of
sunflower in 2002 and 2003 seasons.

Character{ Head Seeds/ Seed Seed oil
diameter | hesd '“d(’g"" indes |yield/ fed. | yield/
Defoliatio (cm) | (No) @ (kg) | Fed
Time % 2002 season

A 75 [ 1533 1643671 2168 | 3.47 | 52867 ] 241.08
fowering 50 | 1627 | 66833 ] 3063 | 459 | 914.97 | 40977
e 235 T 1777 | 790.00 | 3667 | 4.64 | 1132.84 | 505.59
B¢ "Fero | 1970 1901034 | 4843 | 532 | 150282 | 656.73
At 78 11703 | 69612 | 3444 | 495 | 864.58 | 393.12
milky [ 50 [ 17.80 | 820.36 | _42.13_| 4.14 | 1250.83 | 559.50
ripe |25 [ 1803 | 80145 | 4767 | 534 | 1468.76 | 653.82
stage [ Zero | 1957 [ 96020 | 50.10 | 535 ] 155320 | 685.43

LSD 405 1.04 96.21 6.67 0.63 | 233.30 | 100,50
Solid sunflower | 20.45 961.20 54.60 563 | 1679.59 | 711.31
2003 season

At 75 14.90 | 42471 18.69 4.40 | 517.80 | 126.80
flowering L7] 16.43 [ 649.89 2931 4351 | 868.97 | 380.87
stage 25 17.67 | 736.65 15.58 483 1109244 | 465.05
Zero | 1997 | 015.18 47.04 514 | 1459.58 | 606.16
At 75 17.80 | 373.70 2989 521 | 789.16 | 341,71
milky 50 1820 | 15264 39.89 530 | 1188.22 [ 520.80
ripe 25 1870 | 797.05 | 46.63 $85 | 144362 | 614.55
stage | Zero| 20067 | 79880 43.13 65,04 | 1491.50 | $91.51
LSD g0 141 126.60 7.20 059 | 24171 | 87161
Solid sunflower| 20.93 | 817.30 50.51 6.18 | 1596.24 | 664.51

3- Competitive relationships: -

Land equivalent ratio (LER): - Resuits in Table (9) showed that defoliation
treatments for sunflower plants increased fand usage in intercropping pattem in both
scason. Intercropping sunflower with cucumber and defoliation 25 % of sunflower at
milk ripe stage recorded the highest values of L.E R. fotlowed by 50 % defoliation at
the same stage, which were 1.58 or 1.50 and 1.56 or 1.47 in the first and seasons,
respectively. Whereas, intercropping sunflower with cucumber recorded the lowest
values of cucumber traits, with defoliation 75% of sunflower leaves at flowering stage
being 1.24 and 1.26 in the two successive seasons, respectively.

Relative crowding coefficient (K): Results in Table (9) indicated that
intercropping sunflower with cucumber under all combinations of times and
percentages defoliation of sunflower leaves were advantageous. The best result
was achieved with intercropping pattern and defoliation 25 % sunflower leaves at
milk ripe stage in both seasons.
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Table (8): Effect of some defoliation treatments of sunflower plants on
growth, vield and yield components of cucumber intercropped
with suaflower in 2002 and 2003 seasons,

Character | b o iches| Fruit | Fruit | Fruits | Fruit | Fruits
/plant length yield /plant | length yie(lggl)fed

Défoliation (No) (cm) Hed (kg) (NO) (Cll!)
Time %% 2002 season 2003 season
78 | 427 1487 | 63311 | 437 1307 | 659628
At 1 4.00 1450 | 53170 | 3.3 14.00 | 5297.98

flowering 551357 1373 | 51785 | 34 13.70 | 4871.95
SABC T ero| 290 | 1047 | 35547 | 305 987 | 322797
At 7€ 1 353 1 1200 | 60591 1 353 | 1303 | 613516
milk vipe | S0 330 | 1083 [ 817835 [ 333 | 1240 | 315264
g | 251 313 | 1036 | 48398 | 307 | 1160 | 463843
Zero| 283 | 1030 | 29430 | 270 967 | 3187.79

LSD o 035 T89 | 4966 | 037 | 0958 | 65230
Sofid 367 | 1437 | 67743 | 487 | 1418 | 701732

Table (9): Effect of some defoliation treatments of sunflower plants on
competitive relation ships values of intercropped cucumber with
sunflower in 2002 and 2003 seasons.

Relative crowding

Character
_ Land equ‘L:aRl;m ratic ch Awo‘::lvly
Defoliation K}
L | L [LER| K | K [ K A | A
Time % 2002 season
At 75 0.31 0.93 1.24 0.48 1429 { 657 -1.24 | +1.24
a ing 50 0.54 0.78 1.32 1.20 3.65 438 -048 | +048
25 067 0.76 1.43 207 3.24 8.71 -0.18 +0.18

WA ero | 089 | 052 | 141 | 850 | 110 | 935 | 2074 | -0.74
A 76 | 051 | 089 | 140 | 1.06 | 847 | 898 | -076 | +076
miskripe |80 | 074 1 076 17150 | 262 [ 324 | 046 | <004 | 004
stage | 28 | 087 {071 [ 158 | 605 | 250 | 17.38 | +032 | -0.2
Zero | 092 | 043 | 135 1 1220 | 077 | 046 | +098 | -098
2003 season
A 76 | 032 ] 094 | 126 | 048 | 1567 ] 752 | -1.23 | +1.23
80 | 054 | 075 | 129 | 119 | 308 | 367 | 042 | +042
Mx‘g 26 | 068 | 069 | 137 | 217 | 227 | 493 | -002 | +002
Zero | 001 | 046 | 137 | 1068 | 085 | 908 | +0.91 | -091
~ 75 | 040 | 087 | 136 | 098 | 695 | 681 | -0.76 | +0.76
it ipe | 20| 074 [ 073 | 147 | 591 | 276 | 803 | ~002 ] 002
stage | 25 | 090 [ 066 | 156 | 646 [ 107 | 1863 | +048 | -048
Zero | 093 | 045 | 138 | 1424 | 083 | 1182 | +0.96 | -0.96

L. K, and A, = Values of sunflower, L., K, and A; = Vajues of cucumber. LER, K = Values of both crops.
Agressivity (A): Results in Table (9) showed that sunflower was the

dominated component with defoliation sunflower treatments at flowering stage. But
with zevo defoliation for sunflower, the sunflower crop was the dominant components
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in both scasons. These results are in harmony with those of Shafshak, ef al. (1986 b),
Yuan et al. (1988), Hanna and Adams (1991) and Kamel ef af. (1992).

4 - Total income of different treatments: -
The highest value of total income recorded 4277.11 L.E. with defoliating
sunflower at 25% intensity at milk ripe stage over two seasons (Table 10).

It is become clear that to obtain highest total income from intercropping
sunflower and cucumber must defoliate sunflower with 25 % at milky ripe stage.

Table (10): Total income of intercropped sunflower with cucumber under
defoliation sunflower leaves treatments in 2002 and 2003

Total
income , Income ‘
2003 season i
3165.56 | 3888.80 { 680.40 | 3298.14 | 3978.54 §
1227.81 | 265849 | 188630 | 1142.61 | 2648.99
151677 | 2589.24 | 410601 | 1393.15 | 243598 | 3831.13 }

1970.219 | 177733 | 3747.52 | 1818.48 | 1613.99 | 3432.13 |

117936 | 302957 | 120893 | 1025.13 | 3067.58 | 4092.71

16718.50 | 2589.24 | 4267.74 | 156240 | 257632 | 4138.77
1961.46 | 241989 | 4381.35 | 184365 | 2329.22 | 4172.87
205629 | 1471.48 | 352777 | 177453 | 2393.90 | 3368.42
2133.93 | 3387.16 1993.35 | 3508.66 —
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