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Abstract

The present study was carried out at the Experimental Farm of Agricultural
Research Center, Al-Azhar University, Assiut Governorate, Egypt during 2017
and 2018 seasons to study the effect of intercropping maize {Zea mays, L.} cv.
Tri hybrid cross Nefertiti - 3 as main crop with cow pea {Vigna unguiculata
(L.) Walp} cv. Carem-1 as secondary crop at nine treatments, three planting
dates: T; cow pea planted on the same day with maize, T, cow pea planted after
15 days of maize planting and T; cow pea planted after 30 days of maize planting
as well as three cutting dates of cow pea taking one cut on different dates: D, cut-
ting after 45 days from sowing or D, cutting after 60 days from sowing or D;
cutting after 75 days from sowing, beside of pure stands for maize and cow pea
as a recommended. The performed experiment was designed as a randomized
complete block using split plot arrangement with three replications.

The results could be summarized as follows; treatment of T;D; significantly
increased plant height of maize as compared with pure stand and other treat-
ments. The treatment of T;D; maize produced the greatest mean values of 100-
grain weight (g), grains weight /plant (g) and grain yield (ardab /fad.). Significant
increase in plant height and leaf area index of cow pea at all treatments were de-
tected as compared with the pure stands, while number of leaves/plant were of
cow pea decreased at all treatments as compared with pure stands.

The pure stands of the cow pea produced the maximum forage yield/fad. as
compared with other treatments in both seasons. Meanwhile, growing cow pea
under the treatment of T,D; produced the highest values of forage yield/fad. as
compared with the other treatments in both seasons. The protein ratio/plant and
total ash/plant of grown cow pea under treatment of T;D; produced the maximum
as compared with all the other treatments in both seasons. The highest value of
crude fibers for the cow pea was recorded treatment of T;D;.

Treatment of T;D; was the best for land utilization from land equivalent ra-
tio (LER) and relative crowding coefficient (RCC). Maize (dominant) and cow
pea had the lowest values for aggressivity.

All treatments of cow pea with maize achieved higher economic return than
pure maize and the most profitable pattern was T;D;.
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Introduction

In Egypt, maize is one of the
most important cereal crops for hu-
man consumption and animal feed-
ing. In addition, several industries are
based on products and by products of
maize. Cultivated area of summer

forage crops in Egypt is not sufficient
for meat animal's requirements.
Farmers used to defoliate maize
plants as green fodder for cattle
which resulted in reducing maize
yield. The need for an intensive crop-
ping system to raise the production
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per unit of land area is a great target.
Intercropping is becoming one of the
most popular phenomena among the
small young farmers in Egypt. Rea-
sons for this popularity results in
more profit and resource maximiza-
tion and efficient water and soil utili-
zation. Among the many intercrop-
ping companions adopted success-
fully are those of maize and bean va-
rieties. Because of the importance of
legumes in human and animal nutri-
tion, in summer, we have no land to
grow any of these legumes. Akbar et
al. (2012) mentioned that in conclu-
sion, to get better yield of quality
fodder (crude protein — crude fibers -
total ash), forage maize should be
intercropped with forage legumes,
preferably cow pea, under the plant-
ing pattern of 30 cm spaced lines in
alternate rows. El - Aref et al. (2013)
indicated that the Ps system was the
best for land utilization from land
equivalent ratio (LER) and the most
efficient intercropping system was
obtained from relative crowding coef-
ficient (RCC), although, it was more
aggressive on maize. Mahdy and El-
Said (2015) results of the economic
return per fed. for intercropping for-
age crops with sesame revealed that
all intercropping patterns under test-
ing realized more net income and
relative net income than the pure
stands of forage crops or pure stand
of sesame during the two experimen-
tal seasons, reaching their maximum
with P, cropping system in both sea-
sons. Mahdy and El-Said (2017) indi-
cated that growing guar under the
intercropping pattern of Py produced
the highest values of forage yield/fad
(Ton) as compared with the other
intercropping patterns in both sea-
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sons. All intercropping patterns of
guar with soybean achieved higher
economic return than pure soybean
and the most profitable system was
(P,). Therefore, the main objective of
this study was undertaken to examine
the effect of intercropping and plant-
ing dates for cow pea on maize
growth and yield.

Materials and Methods

The present study was carried
out at the Experimental Farm of Ag-
ricultural Research Center, Al-Azhar
University,  Assiut  Governorate,
Egypt during 2017 and 2018 seasons
to study the effect of intercropping
maize {Zea mays, L.} cv. Tri hybrid
cross Nefertiti - 3 as main crop with
cow pea {Vigna wunguiculata (L.)
Walp} cv. Carem-1las secondary crop
yield and yield components, chemical
analysis, competitive relationships
and the economic return. The preced-
ing crop was field bean {Vicia faba,
(L.)} for all experiments in the two
seasons. The performed experiment
was designed as randomized com-
plete block with split plot arrange-
ment of treatments with three replica-
tions.

(A) The main plots: were devoted to
the following at three planting dates
of cow pea.

1- First date (Ty): cow pea
planted on the same day with maize.

2- Second date (T,): cow pea
planted after 15 days of planting
maize.

3- Third date (T;3): cow pea
planted after 30 days of planting
maize.

(B) The sub — plots were assigned to
taking one cut in different cutting
dates of cow pea as follows:-

1- First cutting date (D;): Cut-
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ting after 45 days from sowing.

2- Second cutting date (D,):
Cutting after 60 days from sowing.

3- Third cutting date (D;): Cut-
ting after 75 days from sowing.

In all treatments and pure stand,
maize (cv. Tri hybrid cross Nefertiti —
3) was planted at 25 cm apart and
growing one plant / hill on one side
of the ridges, as well as In all treat-
ments cow pea (Local variety) which
was planted at 15 cm apart and grow-
ing two plants / hill on the other side
of the ridges of maize while pure
stands of cow pea which was planted
at 15 cm apart and growing two
plants / hill on two side of the ridges.

Sub - plot area was 10.5 m* (3.5
m. width and 3 m. length).The plot
consisted of 5 ridges spaced 70 cm
apart of pure stands and the all treat-
ments.

The soil type was clay with PH
value of 7.4 and 29% organic matter.
Maize was planted on May 17" and
24™ in 2017 and 2018 seasons, re-
spectively.

Calcium super phosphate (15%
P,0s) at the rate of 150 kg/fad. was
applied during land preparation. Ni-
trogen in the form of ammonium ni-
trate (33 % N) at the rate of 120 kg N
/fad. was added in two equal doses,
before the first and second irrigation.
Other normal practices were adopted
as usually done as a recommended.
Characters studied
(1) Maize (main crop): At harvest-
ing, the panicles were harvested from
the middle ridge of each experiment
unit in the two seasons and the fol-
lowing data were recorded:

A- Plant height in cm was
measured from soil surface to the top
of the plant.
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B - 100-grain weight (g).

C- Grains weight/plant (g).

D-Grain yield (ardab/fad): ardab
=140 kg.

(2) Cow pea (secondary crop):

Five plants were chosen at ran-
dom from each plot at plant ages of
45 or 60 or 75 days from sowing to
account the following growth charac-
teristics:

A- Plant height in cm was
measured from soil surface to the top
of the plant.

B- Number of leaves/plant.

C- Leaf area index (LAI) as re-
corded for cow pea by disk method
which recommended by Johanson
(1967).

D- Forage yield (Ton/fad.) cut-
ting after 45 or 60 or 75 days from
sowing.

(3) Chemical analysis:

A- Determination of crude pro-
tein (C P): Total nitrogen content in
plant was estimated by using microk-
jeldahl method as described by
A.O.A.C (1980) and percentage of
protein was calculated by multiplying
the nitrogen percentage by 6.25.

B- Determination of total ash
content (TAC): The total ash content
was determined by heating the sam-
ples (0.5 —2.0g) in an about 600 + 10
OC for 3 hr until they were completely
ashes A.O.A.C (1975).

C- Determination of crude fi-
bers (C F): The crude fibers content
was determined according to the offi-
cial method A.O.A.C (1975).

4 - Competitive relationships and
yield advantages of intercropping:

A- Land equivalent ratio (LER)
was estimated according to Willey
(1979).
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B- Relative crowding coeffi-
cient (RCC) was calculated as de-
scribed by Hall (1974).

C- Aggressively (A) was deter-
mined according to Mec-Gilchrist

(1965).
5 - The Economic return:
Net income in Egyptian

pounds/fad. for pure stands of maize
and cow pea as well as intercropping
patterns cow pea with maize was es-
timated. Price of the yield and the
cost of agricultural practices were
considered according to the Ministry
of Agriculture, Agricultural Research
Center, Central Admen of Agric. in
2017 and 2018.

Statistical analysis:

The data were statistically ana-
lyzed according to procedures out-
lined by Steel and Torrie (1980).
Least significant difference (L.S.D) at
5% level of probability was used to
compare, means.

Results and Discussion
1. The effect of intercropping on
maize crop:

The effect of applied treatments
on yield and yield attributes of maize
during 2017 and 2018 seasons is pre-
sented in Table 1.

Maize grown under the treat-
ment of T;D; resulted in the tallest
plant as compared to the pure stand or
the other treatments during the two
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growing seasons. On the other hand,
the shortest maize plants were pro-
duced from cultivating of pure stand
during the two seasons. Results in
Table 1 show that the treatment of
T5D; produced the greatest values of
100-grain weight (g), grains weight
/plant (g) and grain yield (ardab /fad.)
as compared to all the treatments dur-
ing 2017 and 2018 seasons. The
competition between maize and cow
pea was high because of close dis-
tances between cow pea. As the num-
ber of increased cow pea sides, the
competition was not too much to re-
duce 100-grain weight (g), grains
weight /plant (g) and grain yield
(ardab /fad.) of maize.

The pure stand of maize had the
greatest 100-grain weight (g), grains
weight / plant (g) and grain yield
(ardab /fad.) in both seasons.

Generally, the results in Table 1
clarify that the maize planting under
the treatment of T;D; led to decrease
the values of 100-grain weight (g),
grains weight / plant (g) and grain
yield (ardab /fad.) as compared with
the pure stand or all the other treat-
ments during in both seasons. These
results are in agreement with Haruna
et al. (2013), Abdel — Galil and Abdel
— Chany (2014), Dube et al. (2014),
Puste et al. (2014), Oyeogbe et al.
(2015) and Alemayehu et al. (2017).
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Table 1. Effect of intercropping on yield and some agricultural characteristics of

maize
Plant height 100-grain weight Grains weight / Grain yield
Treatments cm. (2) plant (g) (ardab/fad.)
2017 2018 2017 2018 2017 2018 2017 2018
T, D, 276.52 279.17 45.69 45.11 188.30 186.51 21.11 21.24
D, 280.64 281.96 43.51 44.32 183.19 184.80 20.98 20.60
D; 284.22 287.11 39.55 40.94 180.95 181.20 20.35 19.82
T D, 266.15 265.55 50.43 51.66 199.14 201.15 22.89 22.96
2 D, 268.71 269.38 48.82 47.00 194.77 197.36 22.15 22.37
D; 271.47 273.80 46.18 46.72 191.11 189.84 21.75 21.54
T D, 258.00 257.92 55.31 57.43 214.95 215.60 24.05 24.25
3 D, 260.95 263.26 53.94 53.14 211.61 209.72 23.60 23.91
D; 261.64 260.43 52.75 51.80 203.94 205.17 23.14 23.37
Sole 252.11 250.71 59.25 62.49 218.25 222.51 24.52 24.95
L.S.D. 5% 2.29 2.43 1.70 1.92 2.90 2.82 2.34 2.81
2. The effect on cow pea: other treatments. Concerning the ef-
A- Growth characters and fect of the studied treatments on leaf

forage yield (Ton/fad.):

Results in Table 2 show that the
effect of applied treatments on aver-
age plant height, number of
leaves/plant and leaf area index of
cow pea during 2017 and 2018 sea-
sons. Results in Table 2 show that the
treatments had a significant effect on
cow pea plant height during 2017 and
2018 seasons. The cow pea grown
under the treatment of T;D; gave the
tallest plants as compared with all the
other treatments during in both sea-
sons. Regarding the number of
leaves/plant, results in Table 2 indi-
cate that treatments had a significant
effect on number of leaves per plant
of cow pea during both seasons. Gen-
erally, it is clear that number of
leaves/plant of cow pea tended to de-
crease when grown under the all
treatments as compared with the pure
stands. The cow pea crop sowing un-
der the treatment of T;D; resulted in
the highest number of leaves/plant as
compared with the other treatments
during 2017 and 2018 seasons. On
the other hand, the treatment of T;D;
resulted in the lowest number of
leaves/plant as compared with the
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area index, results recorded in Table
3 show a significant effect on the leaf
area index (LAI) for cow pea plants
during 2017 and 2018 seasons. The
treatment of T;D; of cow pea pro-
duced the greatest values of LAI as
compared with the pure stands or the
other treatments in both seasons,
while the treatment of T;D; of cow
pea led to reduction in the LAI of
cow pea as compared with other
treatments during 2017 and 2018 sea-
sons. The lowest values of LAI were
recorded for pure stands of cow pea
as compared with all the other studies
treatments in both seasons. The effect
of applied treatments on forage yield
(Ton/fad.) of cow pea as grown with
maize during 2017 and 2018 seasons
is presented in Table 2. The pure
stands of the cow pea plants produced
the maximum forage yield (Ton/fad.)
as compared with the all treatments in
both seasons. Meanwhile, the cow
pea grown under the treatment of
T,D; produced the highest values of
forage yield (Ton/fad.) as compared
with the other treatments in both sea-
sons. On the other hand, the cow pea
plants grown under the treatment of
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T;D, produced the lowest forage yield
(Ton/fad.) as compared with the pure
stands and the other treatments in
both seasons. Similar results were ob-
tained by Dahmardeh ef al. (2010),

Adeniyan et al. (2011), Akbar et al.
(2012), Ewansiha et al. (2015), Ma-
hdy and El-Said (2015), Moriri et al.
(2015), Muoneke et al. (2015) and
Mahdy and El-Said (2017).

Table 2. Effect of cow pea — maize intercropping on growth character and yield of
cow pea during 2017 and 2018 seasons.

. Number of leaves/| Leaf areaindex Forage yield
Treatments Plant height (cm) plant (LAI) (To?n/f;’d.)
2017 2018 2017 2018 2017 2018 2017 2018
D, 55.17 53.94 35.48 37.18 3.71 3.79 11.560 11.830
T, D, 72.06 73.75 4437 45.61 2.99 2.89 13.750 13.924
D; 81.65 83.16 54.66 53.25 2.54 2.61 15.657 15.561
D, 58.11 60.49 32.17 34.88 3.45 3.51 11.112 11.378
T, D, 75.84 73.23 41.92 43.50 2.87 2.79 13.324 13.190
D; 88.16 91.50 51.25 51.94 2.39 2.32 14.936 14.700
D, 62.70 65.36 30.11 28.60 3.22 3.10 10.947 11.043
T; D, 79.51 77.81 38.19 39.22 2.64 2.66 12.863 12.419
D; 94.23 97.27 47.82 46.15 2.17 2.27 14.140 14.385
Sole 45 days 51.40 48.75 40.35 42.71 1.13 1.21 12.300 12.530
Sole 60 days 67.34 64.90 51.80 50.94 1.48 1.45 14.450 14.300
Sole 75 days 75.53 78.12 59.11 57.67 1.90 1.82 16.745 16.411
L.S.D. 5% 2.13 2.36 1.51 1.94 0.45 0.33 2.60 2.78
B- Chemical analysis: total ash/plant as compared with all
Concerning the protein ra- the other treatments during both sea-

sons.
The highest mean values of

tio/plant, total ash /plant of cow pea,
results in Table 3 reveal that the

above mentioned characters were de-
creased significantly by intercropping
as compared with the pure stands dur-
ing the two seasons. The cow pea
crop grown under the treatment of
T;D;5 results produced the maximum
mean values of protein ratio/plant and

crude fibers for the cow pea was ob-
tained at treatment of Ts;D;. Similar
results were obtained by Elena and
Roman (2010), Dahmardeh ef al
(2010), Akbar ef al. (2012) and Ma-
hdy and El-Said (2017).

Table 3. Effect of intercropping on protein ratio/plant, total ash ratio/ plant and
crude fibers ratio / plant of cow pea.

Treatments Protein ratio / plant Total ash ratio / plant Crude fibers ratio / plant
2017 2018 2017 2018 2017 2018
T D, 22.50 22.91 23.21 23.77 11.75 11.50
! D, 24.89 24.46 27.10 27.25 10.25 10.04
D; 26.85 26.18 28.22 28.01 8.64 8.37
T D, 23.77 23.35 24.16 24.33 12.16 12.45
2 D, 25.11 25.29 27.53 27.65 10.59 10.81
D; 27.22 27.64 28.41 28.54 8.81 8.92
T D, 24.25 24.13 24.64 24.90 12.92 13.39
3 D, 25.67 25.80 27.80 27.49 11.14 11.28
D; 28.50 28.16 29.74 29.14 9.30 9.71
Sole 45 days 26.11 26.95 25.77 25.55 8.11 8.33
Sole 60 days 28.53 29.16 27.64 27.83 9.31 9.95
Sole 75 days 31.25 31.70 30.33 30.97 10.47 10.25
L.S.D. 5% 0.62 0.47 0.31 0.21 0.17 0.32
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Competitive Relationships of Inter-
cropping Cow pea With Maize:
1. Land Equivalent Ratio (LER):
Results in Table 4 show that
there was a considerable yield advan-
tage as results of intercropping cow
pea with maize during 2017 and 2018
seasons. Results in Table 4 show that
land equivalent ratio (LER) was in-
creased over one by intercropping
cow pea with maize in treatments

during 2017 and 2018 seasons. The
highest LER mean values were ob-
tained by treatment of T;D; in both
seasons. These results are in agree-
ment with those obtained by Ahmad
et al. (2010), Dahmardeh et al
(2010), Chivas et al. (2011), Addo—
Quaye ef al.(2011) and Quainool et
al. (2012), El - Aref et al. (2013) and
Mahdy and El-Said (2017).

Table 4. Land equivalent ratio (LER) of maize and cow pea during 2017 and 2018

seasons.
Land equivalent ratio (LER)
Treatments 2017 2018
. Secondary Main Secondary

Main crop crop LER crop crop LER
T D, 0.86 0.93 1.79 0.85 0.94 1.79
! D, 0.85 0.95 1.80 0.82 0.97 1.79
D, 0.82 0.93 1.75 0.79 0.94 1.73
T D, 0.93 0.90 1.83 0.92 0.90 1.82
2 D, 0.90 0.92 1.82 0.89 0.92 1.81
D, 0.88 0.89 1.77 0.86 0.89 1.75
T D, 0.98 0.89 1.87 0.97 0.89 1.86
3 D, 0.96 0.89 1.85 0.95 0.87 1.82
D, 0.94 0.84 1.78 0.93 0.87 1.80

2. Relative Crowding Coefficient
(RCO):

Results in Table 5 show that the
relative crowding coefficient (RCC)
was also influenced by intercropping
this measurement took treatments
imposed in a similar trend as land
equivalent ratio (LER) behavior dur-
ing 2017 and 2018 seasons. The RCC
values exceeding the unity indicating
that net grain in yield was more than
accepted from both components. The
results also evidenced that increasing
the plant density of maize and cow
pea led to increase the total (RCC), 1.
e., the highest total (RCC) was re-
sulted at T;D; treatment. The same
trend was reported by Chivas et al.
(2011), Quainool et al. (2012), El -

Aref et al. (2013) and Mahdy and El-
Said (2017).
3. Aggressivity (A):

Results in Table 5 show that in
both growing seasons of this study,
maize was dominant at all treatments.
Aggressivity values were the highest
when cow pea was intercropped with
maize at T,D; treatment. It is also in-
dicated that maize was dominant and
cow pea dominated. However, it
could be concluded that the inter spe-
cific competition between maize and
cow pea were pronounced in all
treatments because of the differences
in morphology of both crops. These
results were also supported by Chivas
et al. (2011), Quainool ef al. (2012),
El - Aref et al. (2013) and Mahdy and
El-Said (2017).
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Table S. Relative crowding coefficient and Aggressivity of maize and cow pea crop

during 2017 and 2018 seasons.

Relative crowding coefficient Aggressivity
Treatments
2017 2018 2017 2018

T D, 1.93 | 52.17 | 100.68 | 1.64 | 56.44 92.56 | 26.03 | 26.03 | 26.31 | 26.31
! D, 1.57 | 65.60 | 102.99 | 1.58 72.6 114.70 | 26.54 | 26.54 | 27.73 | 27.73
D, 1.26 | 69.34 87.36 | 132 | 61.13 80.69 | 26.20 | 26.20 | 27.12 | 27.12
T D, 440 | 31.23 | 137.41 | 3.33 32.98 | 109.82 | 23.82 | 23.82 | 24.14 | 24.14
2 D, 3.11 | 39.51 | 122.87 | 2.36 | 39.68 93.64 | 24.87 | 24.87 | 24.96 | 24.96
D, 2.16 | 27.57 59.55 | 2.01 28.69 57.66 | 2391 | 23.91 | 24.32 | 24.32
T D, 6.90 | 27.02 | 186.43 | 8.00 | 24.80 198.4 | 22.76 | 22.76 | 22.53 | 22.53
3 D, 5.74 | 27.04 | 15520 | 5.23 | 22.04 | 11526 | 22.98 | 22.98 | 22.19 | 22.19
D; 6.08 | 18.12 | 110.16 | 3.82 | 23.66 90.38 | 21.45 | 21.45 | 22.75 | 22.75

Economic Return Per Fed. (L.E.)

The economic return evaluation
for either intercropping maize + cow
pea at different treatments compared
with pure stand of maize were re-
corded in Table 5 during 2017 and
2018 seasons. It is clearly that all
treatments for cow pea as companion
crop with maize, although they were
expensive but they achieved higher
relative net profit than the pure stand
of maize during the experimental sea-
sons.

Results of the economic return
per fad. for intercropping cow pea

ments under testing realized more net
income and relative net income than
the pure stand of maize or pure stands
of cow pea during the two experi-
mental seasons. In general the com-
parison between, the treatment which
realized the greatest grain yield of
maize under intercropping cow pea
with maize of treatment T;D; also,
realized the highest net income per
fad. during the two experimental sea-
sons. The results are in agreement
with those obtained by Egbe and
Idoko (2012), Mahdy and EI-Said
(2015) and Mahdy and El-Said

with maize revealed that

all treat-

(2017).

Table 6. Effect of intercropping of cow pea with maize on the economic return/fad.
(Egyptian pounds) during 2017 and 2018 seasons.

2017 2018 Relative net income

frestments tll)lzl;le'e(l)(fi Cost in?{frtne tll)lzl;le'e(l)(fi Cost in?{frtne 2017 2018
D, 15105 9275 5830 16460 10160 6300 105.40 110.89

T D, 15664 9275 6389 16822 10160 6662 115.51 117.26
D; 15890 9275 6615 16942 10160 6782 119.59 119.38

T, D, 15.923 9830 6093 17299 10917 6382 110.16 112.33
D, 16179 9830 6349 17591 10917 6674 114.78 117.47

D; 16444 9830 6614 17638 10917 6721 119.58 118.30

T D, 16512 9830 6682 17930 10917 7013 120.08 123.44
} D, 16839 9830 7009 18214 10917 7297 126.72 128.44
D; 16.970 9830 7140 18589 10917 7672 129.09 135.04

Sole maize 13.486 7955 5531 14471 8790 5681 100.00 100.00




Assiut J. Agric. Sci., (49) No. (4) 2018 (64-74)
Website: www.aun.edu.eg/faculty _agriculture/journals_issues_form.php E-mail: ajas@aun.edu.eg

ISSN: 1110-0486

References

Abdel-Galil, A. M. and R. E. Abdel —
Chany (2014). Effect of groundnut
— sesame intercropping and nitro-
gen fertilizer on yield, yield com-
ponents and infection of root — rot
and wilt diseases. Inter. J. of Plant
and Soil Sic. 3 (6): 623 — 643.

Addo - Quaye, A. A.; A. A. Darkwa and
G. K. Ocloo (2011). Yield and
productivity of component crops in
maize — soybean intercropping sys-
tem as affected by time of planting
and spatial arrangement. J. of Ag-
ric. and Bio. Sci. 6, (9): 21-33.

Adeniyan, O. N.; A. O. T.yoola and D.O.
Ogunleti (2011). Evaluation of
cowpea cultivars under maize and
cassava based intercropping sys-
tems. Institute of Agri. Res. and
Training, P. M. B. 5029 Ibadan,
Nigeria.

Ahmad, G.; M. Dahmardeh; B. A. Si-
ahsar and M. Ramroudi (2010). Ef-
fect of maize (Zea mays L.)- cow-
pea (Vigna unguiculata L.) inter-
cropping on light distribution, soil
temperature and soil moisture in
arid environment. J. of Food, Ag-
ric. & Environment 8 (1): 102 -1
0 8.

Akbar. A. I. N.; H. Z. Khan; R. N. Abbes
and J. Ahmad (2012). Productivity
of summer legume forage inter-
cropped with maize as affected by
mixed cropping in different sowing
techniques. The J. of Ani. & Plant
Sci. 22(3): 758-763.

Alemayehu, D.; D. shumi and T. Afeta
(2017). Effect of variety and time
of intercropping of common bean
with maize on yield components
and yields of associated crops and
productivity of the system at mid-
land of Guii, Southern Ethiopia.
Adv crop Sci. Tech. 6 (1): 324-
331.

A. O. A. C. (1980). Official Methods of
Analysis, 13™ Ed. Association of

72

official  Analytical
Washington, D. C.

Chivas, W.; C. Chiduza; P. Nyamudeza
and D. F.S. Murungu (2011).
Evaluation of cow pea (vigna un-
guiculata (L.) Walp.) varieties for
intercropping with maize (Zea
mays L.) and sorghum (Sorghum
bicolor L.) n Semi — Arid Area of
Zimbabwe. International Scientific
Coference on organic Agriculture,
Adelaide, Australia, 177-190.

Dahmardeh, M.; A. Ghanbari; B.A.
Syahsar and M. Ramrodi (2010).
The role of intercropping maize
(Zea mays L.) and cowpea (Vigna
unguiculata L.) on yield and soil.
Afric. J. of Agri. Res. 5(8): 631-
636.

Dube, E.D.N.; T. Madanzi ; A. Kapenzi
and E. Masvaya (2014). Root
length density in maize / cowpea
intercropping under a besin tillage
system in a Semi-Arid — Area of
Zimbawe. America J. of Plant Sci.
5 (3): 1499-1507.

Egbe, M.O. and J.A. Idoko (2012).
Evaluation of pigeonpea genotypes
for intercropping with maize and
sorghum in Southern Guinea Sa-
vanna: Economic benefits. Inter. J.
of Agriculture and Forestry, 2 (1):
108-114.

El — Aref, Kh. A.O.; A.S. Abou — El —
Hamd; M. M. Ibrahim and A. Y.
Mahdy (2013). Response of cow
pea to intercropping with maize
grain yield. Minia J. of Agric. Res.
and Develop. 33 (2): 183 —210.

Elena, M.D. and G.V. Roman (2010).
Research on productivity and yield
quality of maize and cow pea
intercropping in the organic agri-
culture system. Scientific Papers,
UASVM Bucharest, Series A,
1222-1239.

Ewansiha, S.U.; A.Y. Kamara; U.F.
Chiezg and J. E. Onyibe (2015).
Performance of cowpea growth as

Chemists,



Doi:10.21608/ajas.2019.27187
Mahdy, A.Y., 2018

http://ajas.journals.ekb.eg/

an intercrop with maize of differ-
ent populations. African crop sci.
J. 23 (2):113-122.

Hall, R.L. (1974). Analysis of the mature
of internce between plants of dif-
ferent species. Aut. J. Agric. Res.
25 (2): 749-756.

Haruna, I.; M. Aliyu and S.M. Maunde
(2013). Competitive behaviors of
sesame/groundnut  intercropping
systems under varying poultry ma-
nure rates and planting arrange-
ment. Sus. Agri. Res. 2 (1):3-14.

Johanson, R.E. (1967). Comparison of
methods for estimating cotton leaf
area. Agron. J., 1 (3/4): 73-79.

Kamal — Eldin M.F. (2010). Growth and
yield of groundnut, sesame and
rosella in an Acacia Senegal agro-
forestry system in North Kordofan
Sudan. J. of Agri. and Rural Devel.
111 (1): 35 —40.

Mahdy, A.Y. and M. A. A. El-Said
(2015). Response of sesame for
intercropping with some forage
crops. Minia J. of Agric. Res. De-
velop. 35 (1): 139-157.

Mahdy, A.Y. and M.A.A. El-Said
(2017). Effect of intercropping and
cutting date for guar on soybean
yield. Inter. J. of Agri. and Econ.
Devel. 5(2): 82-102.

Mc-Gilchrist, C.A. (1965). Analysis of
competition experiments. Biomet-
rics, 21: 975-985. C. F. Field Crop
Abst. 32 (1): 5-6.

Ministry of Agric; Agr. Res. Center,
Centeral Adem. of Agr. Extension
(2016-2017).

Muoneke, O.0.; O.0. Ndukwe and P. E.
Umana (2015). Effect of relative
sowing time on growth and yield

73

of vegetable cowpea and maize in
vegetable cowpea/maize intercrop-
ping system. J. of Agri. Sci. and
Envir. 12 (3): 117-124.

Moriri, S.; L.G. Owoeye and I. K.
Mariga (2015). Evaluation of
maize nutrient contented in a
maize/cowpea intercropping Ssys-
tems in South Africa, Ady Plants
Agri. Res. 2 (6): 239-248.

Quainool, A.K.; J.K. Bissue and 1. K.
Aidoo (2012). Intercropping per-
formance of maize, sorghum and
soybean in row-replacement series
systems. International Scientific
Conference on organic Agricul-
ture, Adelaide, Australia, October
108 — 119.

Oyeogbe, A.; O. Ranti; S. Vaghela and
B. Patel (2015). Towards sustain-
able intensification of sesame-
based cropping system versifica-
tion north western India. J. of Food
security 3 (1): 1-5.

Puste A.M.; T.K. Mandal; S.K. Gunri;
T.S. Devi and B. R. Pramanik
(2014). Growth, yield and advan-
tages of green gram — sesame
intercropping under different mois-
ture regimes in new alluvial zone
of west Bengla. J. of Crop and
Well 10 (1): 19 —21.

Steel, R. G. D. and J. H. Torrie (1980).
Principle and procedures of statis-
tics, a biometrical approach. Mc
Grow-Hill Book Company- Sec-
ond Edit.

Willey, R.-W. (1979). Intercropping, its
importance and research needs.
Part 1, Competition and yield ad-
vantages. Field crop Abst., 32 (1)
1-10.



Assiut J. Agric. Sci., (49) No. (4) 2018 (64-74) ISSN: 1110-0486
Website: www.aun.edu.eg/faculty _agriculture/journals_issues_form.php E-mail: ajas@aun.edu.eg

i

) L glg Asal 54 elal b Jaaadl) il
& M8 i gy 2aal
Loy e V) Aaala - Aol 30 A Jualad) aud

Ol

Tael 53 sl 58 al Adiadl e 53al YoV A 5 Y)Y e sa DS Alia & o ki
ADle 5 Al 53 Jpane go Jranill Calall Ly gl Alaind Al ) Jaged ¢ 3 8 3Y) dasls
2ilad) 5 Al Al Gy ol geanal e JSI Skl Jalail) 5 ail Ka g J geanally @l
N o Al b daadioall Calel) Lyl s dualil 53 Gilial cailS  (5abeatiEy)
3,00 Aol ) s se JS DA Al pall calaid) ady il e V- g S Gl 5 ¥ - i
Aol yhs am¥o el o Al s e ma sl ¥ axally Jadl) 8 L shadll apes e Al
e gay Apalial) 50 (6 AV Al e Calall Ly h el ) saal g by e 3l il
oM de) jyman Ve 2 gaulill s M de) 55 asm V0 ¢ dlaall Ll Adlidg de) )
Gapse Ve o el )l e pse €0 ey alall Ll e Baal 5 Rdia 3AY (i el a5 el
3 e Aldiie adal 8 40 gliad) ALIS Cilelhadll apaa’ adiul 5 Aol 3 Geasm VO d del 3l
el e Cae g ety A )l adalll 840 )3l ael e Cae g s ) S COU Jdaal
Addia) adadll b sl

A H)lae bl Joda 8 L siea Analiid) 3 M) J peanal cBldlaall JS 8 de) )l o
32 yduall Aol )3l o il @ pedl il e YOYA ¢ YOIV e ge DA 5 il el ) 3L
Gl e cliil) Jsana s daa Bl ) o) aidl) el eUae) ) canl 98 dpalil) 3300 J sl
Alabrall Bk (ol LaS | Cpans sall LA COLLaal) aoseny 40 e sl (e adll Jseanas
Gl e Sl Jeana g dos A0 ()5 (o pali (A Aaldd 3 )0 Jpasd T\ Dy
Al odf madill e g dabiaall cdlaleall 4 jlie e sall B gl (e il Jseana g
CDLalaally 45 Hlia clacall o2 gl (ran sall LA Lualil) 3,00 adll el ¢llac) N T D,
s AY

33 yaiall del 3l A0 e il Jgdal dad lef calall Lol Ty Dy ddabaall Cadac
0 jlae il /@3 )5Y) aae (8 L sima Calall Ly ol 0 piiall el 30 s 5o AY) Cdlalaall
oY) dalus dialdad 1ol Ty D,y dlebaad) cidaef Loty (e sall DA lrall apany
pooAdelad) cadide) )3l ol LS 5 AY) cdlladl 530 jsid) del L A e (e sall DA
AN CBlabaally 45 jlie Calad) Ly gll g ad/ padf Cile Jpeana ol (Ao Jsasl) TVD
ol i [l 05 x5 5l Al U sine Calal) Ly sl 5 il ey 3 8 i Laiy (e sall SIS
danildad Al YOIA C YOIV anse DA Ty Dy ddabeal) idae Laiy clalaall apen
Jsanal alall GLIY) duil 28 el Ty Dy debaal) calae] Loty Calall L sl ol g oy 5l
YOVA YOI anse P 5 AY) D lalaally 45 i Calall Ly o)

san s Pl 5L 5005 U sl Aualid) 5,00 e Calall Ly sl Jaend o gl cuii
4 e daluadl 3an g (e 3aliiul ST Ty Dy ddalrall Cafiia G CBlelaall JS 6 dalal
S al) a8l Jalaa (bt die Jaila sl (i Liadl aad Laiw 53 jite 4l 5,30 Acl ) 3
Ll Jmana haed Laiy (25La) 4l sall ad Sl daalal 53 Jgeana ach 385 (ol suanal
el 33 (e JSI Aleaall Aol 3 (o Liadf gl o jgdal LaS (3 guse) i) gaall o J8 Calal
Aol 0 A e oba] wile Jef ciia Ll V) 4SS iS) il clalaall asead Calall Lyl +
calal) Ly sl Al 330 geanal 32 jiial

74



