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ABSTRACT

This work was carried out at a farm in Disuq, Kofr El-Sheikh gavernorate during 2001/2002 and 2002/2003 growing
seasons. It aimed to study the effects of intercropping, piant population of pea and their combined interactions on growth, yield
and quality, competitive relationships and ecomomic return of pea (Master B ov) and garlic (Balady cv). A sphit plot in a
randomized complete blocks design with four replicales was used.

Results indicated that intercropping pea with garlic reduced manber of leaves and branches, leqf area, total chlorophyll
conient and plant fresh weight of both crops compared to sole cropping. Decreasing plant population of pea (64, 500 planty/fed.)
led 10 a favowurable effect on the vegetative growth of both crops.

Yield of green pods and mumber of seeds'pod of pea were decreasad by intercropping. Also, gartic yield, bulb diameter
and bulb weight were decreased by intercropping, whereas increasing plant population of pea (200,000 plantsifed) caused an
increase in pea pods yield and decrease in garlic bulb yield. In contrasl, decreasing plard population of pea (64,500 planis/fed,)
decrensed pea yield but increased garlic yield ancl both bulb diameter and weight, as well as, pea pod length and number of
seeds/pod.

Pea was dominated whereas garlic was clominani in the intercropping. The aggrexsivily was decreased by increasing
plast population of pea. Intercropping increased relative crowding coefficient which was more pronounced at density of 200,000
pea planisfeddan. Land equivalent ratic and area time oquivalent ratic were increased to a maximuan of about 45-65% and 11-
18%, respectively by intercropping pea with garlic .under both pea plant densities (129,000 and 200,000 plants/fed) compared lo

sole cropping.

The highest records of both general memn of net return and intercropping moneiary
intercrapping pea with gariic under high plant population of pea (200,000 plantsfed.).

INTRODUCTION

two decades, investigators paid intensive
to infercropping as a way for increasing
yield per unit land area. The current status of
intercropping rescarch shows that it can give
substantial yield advantages, and more stability from
season to auother than sole cropping. The causes of
yield advantages could be duve to several factors as
suggested by many workers, crops grown in
i than in sole cropping (Amirews and
Kassam, 1976; Ahmed and Gunasena, 1979 and
Willey, 1979). In this connection, Abdel-Aal (1990)
indicated that a yield advantage under intercropping
systems may be due to the differences between crops
in their rooting systems, nutrient requirements and
photosynthetic cycles, thereby they arc able to
complement each other and to make better overall use
of environmental resources when grown in

coambination than when grown separately,
Intercropping pea with gatlic could be
considered one of the snccessful example. Thus, the pea
cultivar used ((Master B) is a short growing period,
determinate growth habit and low fertilizer reguirements
(Fayad, 2004), These chamacters gave the chance for
intercropping with other crops. Morcover, both pea and
garlic are considered suitable crops for intercropping with
respect 1o the intensive utilization of mtrients, sunlight
and water which arc usually wasted in monocropping
gystems of cultivation. Many investigators stated that the

nthelast

advantage were oblamed from

use of vegetables intercropping systems greatly increased
land productivity by increasing total yield per unit arca
(El-Zawily ef al, 1993; E}-Waraky, 1996 and Abdel-
Baky, 2000).

Thaus, the main objective of the present study
was to investigate the effects of intercropping between
pea and garlic plants with differeat plant populations
of pea on growth, yield and quality of both crops as
well as the competitive relationships and monetary
advantage of the combined intercrop.

MATERIALS AND METHODS

Two field experiments were performed at a
farm in Disuq district, Kafr El-Sheikh Governorate,
during two winter scasons of 2001/2002 and
2002/2003, to investigate the effect of intercropping
populations of pea on growth, yield and quality as
well as the competitive relationships and economic
rewurn of the two crops.

Each experiment included 12 treatments
arranged in a split plot system in a randomized
complete block design with four replications in which
and pea with garlic) were distributed in the main
plots. Meanwbile, plant populations of pea at 4
deasities, i.c., 64 500, 100 000, 129 000 and 200 000
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Intercropping and pilant populations for pea
and garlic are listed in Table (1).

Pea seeds were sown on single or double
rows in the middle of ridge, while garlic plants were
planted with common method at 10 cm. spacing
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between hills with one plant per hill on both ridge
sides in all treatments. Each sub-plot consisted of four
ridges of five meters long and 80 cm wide. Thus made
an area of 16 square meters.

Table (1): Intercropping and plant population for pea and garlic during 2001/2002 and 2002/2003 seasons.
W_ﬂm ians of pea and garlic
Treatments No. of Hill spacing | Pea densities No. of Hill spacing Garlic densitics
Pea Tows {cm) (plants/fed.) | garlic rows (cm) (plants/fed.)
Solid pes: Solid garlic: 1
H Double 10 200 000 Double 10 100 000
Intercropping: Intercropping:
2 Single 15 64500 | Double 10 100 000
3 Single 10 100000 | Double 10 100 000
4 Double 15 129000 | Double 10 100 000
s Double 10 200000 | Double 10 100 000

Pea seeds of cv. Master B were sown on 21*
of October in both seasons, each hill was allowed to
have two plants. Garlic cloves of cv. Balady were
sown on 5% and 11™ of October in 2001/2002 and
2002/2003 seasons, respectively, The common
cultural practices were done whenever needed and as
usually conducted by commercial growers. A
representative plant sample inclading 10 plants of pea
from each sub-plot was picked at 50 days afler
sowing, in which plant height, number of branches,
number of leaves, leaf arca/plant and plamt fresh
weight were measured. To estimate the vield of green
pods, they were picked at intervals of 10 days up to 50
days after sowing During the harvesting season,
three pod samples consisted of twenty-five green pods
were taken at random from each sub-plot to estimate
the pods quality, i.e. length, diameter and number of
seeds/pod.

For the main crop, ten of garlic plants of
cach experimental unit were taken at 150 days after
measured: Plant height, pseudostem length, number
of leaves/plant, leaf area/plant and plant fresh weight.
Ten bulb samples of garlic were taken after the
harvest for measuring bulb diameter and bulb weight.
Total yield (kg/feddan) was alse calculated.

Total chlorophyll content was measured at
50 and 120 days in pea and garlic plants, respectively,
by using the SPAD-501, a portable leaf chlorophyll
meter (Minolta crop) was used for greenmess
measurements (Marquard and Timpton, 1987) on
fully expanded (the fifth from the shoot tip) leaves
without destroying them.

In order to determine the nature and degree
of competition between pea and garlic and the yield
advantage of the intercropping systems, the following
parameters were calculated:

1. Aggressivity (A). It was determined according to
the formula described by McGilchrist (1965),

2. Relative crowding coefficient (K): It was
determined according to the formula described by
DeWit (1960).

3. Land equivalent ratio (LER): it was determined
according to the formula described by Andrews
and Kassam (1976).

4. Area time equivalent ratio (ATER): LER method
was modified to include the duration of time (the
crop was on the land) from planting to harvést of
plams. This method is known as the area time
equivalent ratio (ATER), (Hicbsch, 1980).  *

Net retarn and monetary advantage of combined

intercrop yield: :

1. Net return: It was cakulated by expressing the
cost and yicld per feddan in monetary terms. This
dose, of course, put the two crops on a comparabie
basis’. The retail prices used in computing cash
returns were 500 and 1250 L.E. for each ton of
garlic and pea yield, respectively. The costs were
ncgaicd from the overall case returns in both
seasons, as the resulted cash return was the et
return.

Monetary sdvantage: It was calculated by

subtracting the general mean of the cash net

reﬂnnnfyrhcasammnaupfromthatofthe
combiried intercrop.

The data obtained were statistically analyzed
according to procedures outlined by Snedecor and
Cochran (1967). Least significant difference (LSD)
test was used for comparing means among treatments.

RESULTS AND DISCUSSION

Garlic plants (main crop) completed their
life cycle within 190 days after cloves sowing in this
experiment, while pea piants (companion crop)
completed their life cycle after about 80 days from

Average prices of Kafr El-Sheikh Governprate
during 202 and 2003 growing seasons.
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seeds sowing. Thus both garlic and pea plants remain
together afier pea planting about 80 days. In this
competition, while after harvesting pea plants, garlic
L Effect of intercropping:

a Pea:

Data in Table (2) show that intercropping pea
with garlic significantly decreased most of the studied
growth characters of pea in terms of oumber of leaves
and branches, Ieal area, total chiorophiyll comient and
piautﬁuhwdghtcmmdmpeasnleawmginboth

seasons, Ioversely, the pea plants grown with garlic
resulied in the highest average plant height in bath
seasons. This result may be due to the higher pumber of
mincrals, This is in harmoay with the results of El-Shimi
(1983) on tomato and axumber or beans, Kassem
(1951) on cowpea and cucumber, Gawish ef al. (1992)
on pea and tomato, El-Waraky (1996) on cowpea, beans
and eggplant or squash and Abdel-Baky (2000) on beans
and pepper.

"Table (2):  Effect of intercropping between es and garlic on vegetstive growth, vield and quality of pes, in

2001/2002 and 2002/2003 seasons.
Vegotative powth Pod yiek and
Intercropping | Plant | Number |Number ﬁ Leal | Chicrophyil | Plart fresh | Yieidof | Pod Pod Numsber
height | of leaves/ | branches/ | srea/plamt | content SPAD|  weight | green pods/ | longth | diemeter of
(an) | plam plat | (an') unit ® (tonffed) [ (em) | (om) sceds/pod
200172002 sexsoms
Poa alone 55.1a] 356a | 33s | 1210.0a] 4638a 1173a | 4/885s | 106 1.5 95a
Pou with garlic 1 746b | 290b | 28b | 1136.7b | 4397b 1042b | 2.876b | 106 14 9.0b
Ficat - [3 - » [ 3 ”» N.§ N.S »
200272003 senson —
Pea alone 485 | 145a | 25a | 4583a | 4400a 982a | 3171a | 85 14 19
Poawithgartic | 511 | 130b | 23b | 416.5b | 4200b 89.3b | 2145b | 84 1.4 18
F-ieat N.S » * C - u - NS N.8 N.3

*, ** and N.S. indicate P < 0.05, P < 0.01 and not significant, respectively.

Means designated by the same letter are not significantly different at 5% level according to L.S.D. Test.

Table (2) shows also, that green pods yield of
peas (kg/fed.) was significantly decreased in the two
growing scasons by intercropping compared to pea
sole cropping. The reduction in pea yield was a
resultant of the decrease in vegetative growth by
intercropping (Table, 2). This result is in zagreement
with those obtained by Rosset ef af. (1987) who found
that, the yield of intercropped bean with tomato was
75% of monocultural bean production Simiiar
conclusion was obtained by Gawish et al (1992) on
pea and tomato, El-Zawily ef al. (1993) on cowpea
and cucumber, El-Waraky (1996) on cowpea, beans
and cggplant or squash and Abdel-Baky (2000) on
beans and pepper.

Data in the same Table show also, that
intercropping had a significant effect on number of
seeds/pod in the first season as pea alonc was the

Table 3):

superior, but it did not significantly affected both pod
length and diameter in both growing scasons.
B. Garlic:

Results presented in Table (3) indicate that
intercropping garlic with pea had a significamt
decreasing cffect on all studied garlic vegetative
growth parameters ic, plant height, pseudostem
length, number of leaves, leaf area, total chlorophyll
content and plant fresh weight compared to sole
cropping in both seasons. The depression in plant
growth characters was mainly attributed 10 the
shading of pea plants and also from the competition
between the two crops for watér and minerals as
mentioned before. The obtained results are in
confirmity with those of El-Mansi et al. (1988) on
garlic and cowpea.

Effect of intercropping between pes and garlic on vegetstive growth, yield and quality of garlic, in

20012002 and 20022003 mmm
' .r__mv_ﬂ: Balb yiold and
Bororopping | Plant | Pacodostam Nmuf Chiorophyll | Plest fresh | Total yicld | Bulb diamoter | Bulb
boight | losgthcm) |  loaves/ ncdphl content weight (toaffod ) (cm) woight
() pawt | (om) | SPADwnit @ (g
208177002 season _
Garlic alone 109.6a 4933 10.9a 350.65a T9Ta 161.0a 6935, 552 438a
Gartic withpea |105.10 47.2b 10.2b 303.34 b 69.97b 130.9b 6211b 5.1b 3920
Fetont " [ [ 3 O - - .- -
200272003 sovsom
Garlic alono 103.6a 485s 105a 310.10» T70.20a 135.0a 6.429a 52a 390a
Garlic wil 99.0 b 4600 98b 261430 67.62b 1056 33136 500 3460
y._ - ) [ [] e [ ] [ > L. J

*, and ** indicate P < 0.05, P < 0.01, respectively..

Memsddmedbyﬂnmkmmmtmwﬁmﬂydlﬂ‘aundﬁkvﬂmwhw Test.
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" The data in the same Table show the effect of
intercropping on bulb yield and quality ie., bulb
enhanced total bulb yield (kgl_fed.) andquahty
compared to garlic intercropped with pea. This might
be due to that, the solid planting benefited more from
the available nutrients, water and solar radiation. In
this concern, El-Beheidi et al. (1988) reported that
solid cropping improved yield characteristics in garlic
and cowpea when compared with intercropping.

1 8 Effect of plant popuiation of pea:
A, Pea:

Data presented in Table (4), generally, show
that the number of leaves, number of branches, leaf
area, total chlorophy!l content and plant fresh weight
of pea planis were significantly increased by
increasing the spacing between pea plants up to the

highest one (15 cm spacing within singie row of pea
in the middle of ridge, 64,500 planis/fed.). Therefore,
the narrowest spacing (10 cm spacing within double
rows of pea in the middle of ridge, 200,000
plants/fed.) resulted in the lowest records of the
siudied vepgetative growth parameters, butnhadthe
longest plants. These results are true in both studied
seasons. The noticed increase in plant growth
characters of pea plants by increasing the spacing
between plants could be due to decreasing the number
of plants per unit area and reducing competition
between pea and garlic plants for moisture, nutrients
and light. These results agreed with those of EI-Shimi
{1983) on tomato and cucumber or beans plants, El-
Waraky (1988) on cucumber and Kassem (1991) on
cowpea and cucumber.
i

Table (4): Effect of plant population of pea intercropped with garlic on vegetative growth, yield and quality of
pea, in 2601/2602 and 2002!2003 Seasons.
popolation | Plant | Number Plant fosh | Yicld of green| Pod Pod | Number
of peaffed. | height | of leaves/ inndlul cedplu contont SPAD|  weight pods length | diameter | ° of
cm) | plam plant (em’) unit ® (tonffed) | (cm (cm) | soode/pod
2001/2002 season
64 500 62.6d 33ta 32a 1191.9a | 4592a 1153 a 3.385d 108a 1.5 94a
100 000 638¢c 326 | 300 1182.0ab ] 4551 ab 11059be 3Mec 106 ] LS 934
129 0G0 6490 319 300 116820 | 4493 4b 109.6 d 3948b 106% 1.5 9.2b
200 060 68.1a 3L7b 29b 1153.1b | 4436b 107.2d 4407 s 10.5b 1.4 9.1b
F« a . L] . » ” 5 [ ] N_s *
64 500 4840 149a ‘24a 4366 a 42.77a 91.9a 235834 86a 14 79
100 000 49.5b 13.9bc 23 b 4384 bo 42,552 95.1be 2.846¢ 8.5 ab 1.4 79
129 000 503ab | 13.3¢c 23eb 4292cd 41.47sb 939¢ 3.009b 840 1.4 19
200000 | s10a | 128d |22b 42544 | a122b 88.2d 3396 83b | 14 17
F‘tﬂ * L » L] [ ] - - L] NS Ns
s, %% and N.S. indicate P < 0.05, P < 0.01 and not significant, respectively.

ansdemgnnledbyﬂwsmnemmnm significantly different at 5% level according to L.S.D. Test.

Regarding the effect of plant population on
pea yield, results in Table (4) indicate that decreasing
the spacing between pea plants (10 cm within double
rows of pea in the middle of ridge, 200,000
plants/fed.) caused a significant increase in yield of
green pods/fied. in both seasons, This might be due to
increasing the number of plants per unit area at close
spacings. This result is in agreement with the
findings of other workers on several crops such as
Rey and Zandstra (1976) who obtained greater bean
yields per hectare at higher plant densities. Also, El-
Zawily et al. (1993) reporied that the seed yield of

Table (4) shows also, that each of pod length,
pod diameter and sumber of sceds/pod were increased by
increasing the distance between plants up to the highest
one. Therefore, the highest values of these parameters
were obtained from the widest spacing (15 cn) and the
lowest plant population of pea per unit area (single row
of pea, 64,500 plants/fod ), while the lowest values were
of the narrowest spacing (10 cm) and the highest plant
population per vmit arca (double rows of pea, 200,000

plants/fed.). However, the differences in these parameters
were significant only in pod length in both scasbns and
mumber of sees/pod in the first season.

B. Garlic;

The data in Table (5) show that decreasing
plant density of pea gradually increased all studied
garlic plant growth characters, so the most vigorous
growth of garlic was obiained when pea plants
planted at 15 cm spacing within single rows of pea in
the middlc of ridge (64,500 pea plants/fed.). In
conirast, significant decrease in number of leaves,
leaf area and plant fresh weight of garlic was
produced from pea plants grown at the ha
spacing (10 cm) with double rows of pea in the
middle of ridge (200,000 pea plantsifed.). These
results are true in both studied seasons. Results may
be due to the positively effect of low plant i
of pea on growth characters of garlic plants which
was adequite to supply the nutrients, water and light
needed for maximpm garlic plamt growth. These
results agreed with those of El-Mansi ef al. (1988) on
garlic and cowpea.

162



Alex. J. A;ric. Res. 50 (1), 2005

Table (5): Effect of plant population of pes intercropped with garlic on vegetative growth, yicld and quality of
in 2001/2002 and 2082/2003 seasons.

Plant Vegetative growth Bulb yield snd
populstion Plat Pacudostemn | Number of Leuf Plant freah | Totad yield Bulb Bub
of pea'fad. height length (cm) Jeaves/ area/plant | content SPAD weight (onfod) | dicmeter weight
{om) plant {am®) uaid 2 _(om) ®w 1
. 2001/2002 season
64 500 1083 4.1 109a 33896 a 71.63 152.6a 67623 54a 428a
100 DO 107.6 484 10.7a 337532 ] Y7 1493 b 6.67a 53sb 419sb
129000 107.1 479 10 &ab 32941 70.90 142.5b 6.380 ab 53ab 41.1ab
200 H0D 106.4 47.6 1050 33.08b .19 13950 6.400 b 52k 403 b
F-4ant N.8 N8 * " N.S . . . *
200271003 seanon
64 500 1027 4717 103a 23440 a 69.41 128.8a 6.143 s 52a 385
100 000 102.1 413 .2 ab 28908 ab| 6908 12410 6.042 ab 52a 37.1b
129 000 100.9 412 10206 282.464b] 6893 1156cd 55460 pAN ) 3¢
200 000 997 45.3 100b 27713 a 68.23 112.8d 5.152¢ 5.0c 3554
F-last N.8 N.8 . * N8 ** bt . hed

* *¢ and N.S. indicate P < 0.05, P < 0.01 and not significant, respectively.

Means designated by the same letter are not significantly different at 5% level according to L.S.D. Test.

© Regarding the effisct of plant populaiion of pea
on gardic yield and quality data in Table (5) indicate also,
that decreasing plant population of pea, gradually
increased garlic yield (ton/fed.) and both buib dismeter
and weight, so the spacing of 15 cm between planis
within gingle row of pea in the middle of ricige (64,500
pea plantsffed) gave the highest values of these
parameters in the two growing scasons. The noticed
increase in bully yield of garlic by decreasityg the plant
population of pea could be due to reducing competition
between garlic and pea plants as mentioned before.
These resolts agreed with those of El-Bebeidi ef ol
(1988) on garlic and cowpea.
IL Effects of the combined interactioe between
intercroppiag and plaut population of pea:
Pea:

Data in Table (6) indicate that the greatest
values of vegetative growth parameters of pea plants
were obtained from low plant population of pea under
both intercropping and sole cropping with superiority
for the later on the former. On the other hand plants
which planted at high plant population (200 000 pea
plants/fed.) showed the least growth of pea plants.

The interaction of intercropping along with
plant population density cansed significant variation
in yield of green pods at both growing scasons. The
lowest value of peas total yield was obtained from
intercropped pea plants which planted at low plant
population. On the other hand, the kigh plant
population density gave the highest valucs of total
vield of pea whether under intercropping or sole
cropping with superiority for the later on the former.
The combined interaction of intercropping and plant
density of peas did not show any significant
differences in pod dimensions of peas (length and
diameter) in both seasons.

B. Garlic:

The combined interaction of intercropping and

plant population density of pes show that, the lowest

A

plant population density of pea i.c., 64,500 plants/fed.
resulted in a significant increase in vegetative growth
parameters of both intercropped and monocrop gariic
with superiority for the later on the former. Reversely,
the highest plant population density of pea ie.,
20,000 plants/fed. reduced plant height, pseudostem
length, number of leaves, leaf area, total chiorophyll
content and plant fresh weight of garlic plants.

In regard to the effect of the combined
interaction between intercropping and plam
population density of pea on bulb vield and quality of
garlic, the same data in Table (7) indicate that, the
low plant population density of pea ie., 64,500
plantsffed. resnlted in a significant increase in total
yield of both intercropped and monocrop garlic with
superiority for the later on the former. However, the
effect of the combined interaction on bulb quality
{bulb diameter and weight) was not significant in mot
cases.

IV, Competitive relationships between pea and
gariic:

The results in Table (8) show the competitive
relationships ie., aggressivity, relative crowding
equivalent ratio as affected by intercropping pea with
garlic.

The aggressivity value was positive for garlic
dominant infercrop component and pea was the
dominated one. Exception being at pea density (200
000 plants/fed.) in the second season, though the
reverse was the right. This means that competitive
ability of garlic was greater than of pea. However, El-
Beheidi er 2l (1988) found in intercropping garlic
with cowpea, that cowpea was dominant and garlic
was dominated. In contrast, Gawish et al (1992)
found in, intercropping tomato with pea, that tomato
was dominant and pea was dominated,
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Effect Of Intercropping And Plant P

Table (6): Effect of intercropping plant population of' pea interaction on vegetative growth, yield and guality o _Qea, in 2001/2002 and 2002/2003 seasons.

Plant ™ Vegetative growth Pod yield and quality L
Intercropping population Plamt Number of Number of | Leafaret/plant | Chlorophyll Plant fresh Yicld of green Pod Pod Number
of pea/fed. height leavey branches/ (em’) content SPAD weight pods {ton/fed.) length dizsmeter of
(cm)_ _plant plant urtit ) {em) (cm)_ seeds/pod
2001/2001 season
Pea alone 200 000 3514 356 3] 12109 46.38 117.3a 48452 10.6 1.5 95s
Pea with gariic 64 000 T00¢ 303 3l [172.8 4345 113.3b 1925 e 10.9 1.5 93b
Pea with zarlic 100 000 M5k 26 37 11530 44 <2 104854 15594 ns 14 9t¢
Pea with garlic 129000 7480 282 27 1125.5 4147 10194 1052¢ 10.5 14 89¢d
Pee with garlic 200 000 §10a 27.7 25 1095.3 42.33 970e 3969 b 10.3 1.4 8.7d
F-test M N.S N.S NS N.S e e NS N.S .
| ‘ - 2001/2003 scason
Pea alone 2006 000 435 1452 FX] 45832 44.00 982a 3iNia 85 L4 79
Pea with gartic 64 000 483 1532 24 4549a 4277 9762 1394e 86 14 79
Pea with garlic 100 000 504 13.2 be 23 484 b 42,58 9N9be 1920 ¢ 85 14 78
Pea with garlic 129 000 520 124¢ 22 4004 od 4147 895¢ 2247¢ 82 I4 7B
Pea with gartic 200 000 515 11.1d 2.1 10224 4122 78.2 d 3.020b 8.1 1.4 75
Fest N.S et NS .- N.S e bl N.§ N.S N.S

* ** and N.S. indicate P < 0.05. P < 0.01 and not significant, respectively.
Means designated by the same letter are not significantly different a1 5% level according to L.S.D. Test.

Table (7):  Effect of intercrop, ing plant population of pea interaction on v@tﬂtive growth, yield and quality of garlic, in 2001/2002 and 2002/2003 seasons.

164

Plant Vegetative growth Pod yictd and quality
Imercropping papulation of Plant Pscudostem length Number [.eaf area/plant Chlorophyll Plam Tow! yield Bulb Bulb
pea/fed. height tem) of leaves/ (cm') content fresh weight {lon/fed. ) diameter weight
{cm) plant SPAD unit _(g) - (cm) {g)
2001/2002 scason
Garlic alone - 109.6 493 S 109 350065 71.97 161.0a 6.995 55 8
Garlic with pea 64 000 10710 489 10.8 127260 71.28 14.1 b 6.529b 53 418
Garlic with pea 100 000 105.6 474 10.4 32441b 70.36 137.6 be 6.345 b 5.1 40.0
Garlic with pea 129 000 104.6 46.5 10.3 308.16b 69.82 124.0¢ 6.165¢ 51 183
Garlic with pea 200 000 103.1 459 ) 10.1 25551 ¢ 6341 [18.0¢ 58054 4, 36.7
F-tyst N.S. NS NS his N.S * - NS N.S
. 2002/2003 season
Garlic alone - 103.6 435 10.5a 310104 70.20 1350a 6.429a s2a 390
Garlic with pea 64 000 101.7 4569 10.1 b 27870 ¢ 6862 122.5b 5857k 52a 79
§ Garlic with peg 100 000 1005 46.0 99¢ 268.06 be 67.96 113.2b 5653¢ 5.1ab i51
Garlic with pea 129 000 98.1 458 %8c 2548l¢c 6765 %2c 5463 ¢ 49bc 138
Garlic with pea 200 000 988 as.1 9.5d 244.16¢ 66.25 90.5d 50754 47¢ 320
Fest N.5 N.§ * ¢ NS . * . N.§

* **and N.S. indicate P < 0.05, P < 0.01 and not significant, respectively.
. Means designated by the same letter are riot significantly different at 5% level according to L.S.D. Test,
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Increasing plant population of intercropped pea

of garlic, as it reached the lowest at density of 200

000 pea plants/feddan. From these results, it could be

wmattheenhamemmnofpeammuvnyby

increasing plant population of pea might lead to
hslwpwassrmmy

The results obtained in Table (8) reveal that,

one being of advanmtage. Therefore, total relative
crowding cocfficient exceeded than one uynder all
plant population densities of pea. These indicate that
intercropping resulted in a yield advantage compared
to pea or garlic sole cropping. Similar results were
abtained by El-Beheidi ef of. (1988) in intercropping
garlic with cowpea, Gawish ¢ al (1992) in
intercropping tomato with pea and El-Waraky (1996)
in intercropping eggplant or squash with cowpea and
beans.

Tadble (8): Effect of intercropping plant populstion of pea intersaction on the competitive relationships of

| pex intercropped with

plants, in 2001/2002 and 2002/2003 seasons.

Plant population 200172002 season 20022003 season
of pea/fed. 64 500 | 100 000 | 129000 | 200 000 | 64 500 | 100 000 § 129 000 | 200 000
ruath_:mhipc
Aggressivity (A)
Pea £.54 £.38 0.25 0.01 0,54 037 0.25 +0.02
Gaglic +0.54 +),38 +0.25 | +0.01 +0.54 +0.37 +0.25 0.02
Relative crowding cocfficient (k)
Pea 0.66 112 1.70 348 0.5% 1.04 1.47 4.02
Garlic 14.01 9.76 743 488 14.01 412 143 4.88
Combined 9.23 10.92 12.64 16.96 821 428 10.94 19.61
Laad oquivalent ratic (LER)
Pes 0.40 0.53 0.63 0.82 037 051 0.60 0.80
Garlic 0.93 0.91 0.88 0.83 0.9 0.88 0.85 0.79
Combined 1.33 1.44 1.51 1.65 128 1.39 1.45 1.59
Ares time equivalent ratio
(ATER) 1.10 1.13 1.15 1.18 - 1.07 110 1.11 1.13

The data in the same Table indicate that, the
land equivalent ratios (LER) wnder insercropping
were greater than 1 ip both seasons. These results are
true for all plant population demsitics of pea. This
means that yield advaniage was producsd and land
usage was increased by all plant population densities
of pea under intercropping pea with garlic. In another
words, intercropping was more efficient than sole
cropping at all pea plant population densities tested,
based on the land equivalent ratio. Similar resylts
were obtained by Gawish et al (1992) who found that
LERvalwswmhlgherthantwobymtetcmppmg
tomato with pea. Likewise, were the results of Fl-
Waraky (1996) in intercropping eggplint or squash
with cowpea and beans.

Using LER to estimate the prodhctivity may be
in accurate since, it dose not take into consideration
the duration time of the crops i the land from
planting to harvest. To correct this deficiency, the
LER was modified by area tinie equivalent ratio
(ATER) which included the time of the crops in the
land;, ie. duration of land odccupancy by crops
{(Hiebsch and Mecollum, 1987).

The data in Table (8) indicate that, the
productivity of unit area increased by 10, 13, 15 and
18% in 2001/2002 season and by 7, 10, 11 and 13%
in 202/2003 scason using differcpt pea plant
population densities under intercropping compared 10

—_—

sole cropping. From these results it conld be
concluded that, intercropping pea with garlic at pea
plant population densities (129, 000 and 200, 000
plants/fed ) produced the best yield advantage and the
highest productivity in the unit land arca. These
results are in agreement with those obtained by
Gawish et /. (1992) and El-Waraky (1996).

V. Net retarm and monetary advantage of the

bined int seld

Data in Table (9) show that, the highest net
return was produced from solid garlic or pea
compared to each of both when intercropped together
which recorded the lowest values in both seasons. In
contrast, the highest net return of both crops were
detected from the densities of 129,000 and 200,000
pea plants/fed. of pea with garlic whereas, the lowest
value was by densities of 64, 500 and 100 000 pea
plant/fed. in both seasons. The highest general means
of net return for both crops under the effects of the
different plant population deugities of pea uunder
intercropping was produced by densities of 129,000
and 200,000 pea plants/fed. as the estimated values
were 6230.0 and 7090.¢ L.E./Aed., vespectively.

As shown in Table (9), intercropping monctary
advaniage showed a similsr trend as that obtained
from general means of net retum under the cfiects of
combined interactions, as the highest valpe was
achieved with density of 200, 000 pea plantw/fed.
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followedd by density 129,000 pea plants/fed. as they
were 3730 and 2870 L.E.fied., respectively.

The obtained results of net return and monetary
advaniage under the effects of plant population
density of peas under intercropping of both crops
showed somewhat similar results as that of yield of

Table (9):

both crops. These results are in accordance with those
of Sharaiha and Haddad (1985) on cabbage with
broad tean and El-Waraky (1996) on eggplant or
squash with cowpea and bean and El-Zawily ef al.
(2000) on cabbage and Jettuce and Badr and Masoud
{2004) on cowpea and cotton,

Effect of intercropping and plant population of pea on net return and monetary advastage of
combined intercrop yield, in 2001/2002 and 2002/2003 seasons.

Plant Not retumn of mdmuupywﬁ (L.17.fed.) Gencral means of Intercropping
of pea/fed. {L.E./fed.} sdvantage
Garlic Pea Both Garlic Pes Both § Gl Pea | (LE/MAd)
orops crops
Selid crop 33000 6060.0 - 3210.0 4710.0 - 336040 | 53900 -
O* with P 64 500 32600 24100 56700 2930.0 1740.0 4670.0 s5170.0 1810.0
G with P 100 060 3170.0 32000 6370.0 28300 2400.0 5230.0 5800.0 2440.0
Gwith P 129 000 3080.0 3g20.0 6900.0 27300 23100 55400 62300 2870.0
G with P 200 000 060 4960.0 7860).0 2340.0 3780.0 6320.0 7090.0 3730.0
* G = Gurlic P=Fea

Thus, it conld be recommended that densities
of 200,000 pea plantsfed. ander intercropping peas
with garlic was more profitable than sole cropping
under Kafr El-Sheikh Governorate conditions.
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