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ABSTRACT 

 

 Two field experiments were performed at Sids Agriculture Farm Research Sta-

tion, Bani Swif Governorate during 2003 and 2004 seasons, to study the suitability 

of different tillage treatments, i.e. chisel plough two and three passes at 10, 15 and 

20cm depths and intercropping patterns of maize and soybean i.e. two ridges of 

maize : two ridges of soybean (2:2) and two ridges of maize : four ridges of soybean 

(2:4) on water consumption, growth characters, yield and quality of maize (cv. 

T.W.C. 310) intercropped with soybean (cv. Clark). The results indicated that using 

chisel plough 3 passes decreased the value of mean weight diameter (M.W.D) by 

33.00%, 27.92% and 31.87% as compared when using chisel plough 2 passes for 10, 

15 and 20cm depths respectively. On other hand, yield and quality of maize, as well 

as, yield and quality of soybean were significantly increased by using tillage with 

chisel plough 3 passes. Both yield of maize and soybean per feddan. in pure stand 

were always higher than those within any intercrop combination, these results were 

true in both seasons. The data also revealed that maize yield in (2:2) pattern and us-

ing chisel plough 3 passes at 15cm depth gave the highest yield whereas, the highest 

yield of soybean per feddan was obtained when soybean plants grown in (2:4) pat-

tern with 3 passes of chisel plough at15cm depth. On other hand the highest values 

of water use efficiency (W.U.E) in the two seasons were recorded when (2:4) pattern 

was applied and using chisel plough 3 passes at15cm depth The highest values of 

land equivalent ratio (LER) in the two seasons were 1.54 and 1.53 respectively   

when (2:4 ) pattern was applied. 
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INTRODUCTION 

 

Before sowing seeds it is necessary to 

prepare a suitable seedbed for seed ger-

mination. Tillage will ensure the adequate 

moisture and air quantity needed for 

plant. In addition the seedbed should be 

as free as possible from weeds and ap-

plied fertilizer be incorporated eventually 

with the soil. El-Nakib and Fouad, 

(1990) showed that the mean weight di-

ameter (MWD) increased by increasing 

of working depth and forward speed be-

cause less breakdown would be produced 

at higher speed and depth. Abo-Habaga, 

(1992) concluded that decreasing the per-

centages of less than ( Ø >50mm) in the 

seedbed increased the main distance be-

tween adjacent seeds in row for a given 

number of seeds per unit area and then 

the crop yield was increased, on the other 

hand plant deviation percentage increased 

with large aggregates (Ø 750mm). Also, 

he found that the best aggregate size di-

ameters for drill machine was (Ø 20-50 

mm) for good germination and distribu-

tion. El-Hanafy et al (1995) reported that 

using the chisel plough followed by rota-

ry plough for barley preparation land is 

considered the best combination to get 

the highest barley yield. Sherif et al 

(1995) indicated that tillage treatments 

significantly affected all characters stud-

ied i,e plant height, ear length, stem di-

ameter, ear weight, weight of grains per 

ear, grain yield per plant, 100 grains 

weight and grain yield per fad except 

percentage of barren plants, number of 

ears per plant and number of rows per 

ear. He further added that no tillage 

treatment reduced grain yield as com-

pared with conventional tillage. El-Douby 

et al (1996) concluded that the highest 

maize grain yield was obtained when 

(4:2) intercropping pattern applied and 

maize was spaced at 20 cm apart in both 

seasons. Whereas, the highest soybean 

yield was produced with (2:4) intercrop-

ping pattern which included 33% maize + 

133% soybean in both seasons. They also 

added that intercropping increased "LER" 

values by 19% and 23% when (2:4) and 

(4:2) patterns when maize was sown at 20 

cm apart in the first and second seasons, 

respectively. Shalaby, (1988) indicated 

that the effects of using chisel plough two 

passes followed by scraper, followed by 

wooden level 20 cm and chisel plough 

two passes followed by rotary plough 

once 20 cm gave high soil surface rough-

ness of 35.30 and 32.60 % and clod mean 

weight diameter of 40.12 and 36.48 mm 

respectively. While using chisel plough 

two passes followed by rotary plough 15 

cm depth gave roughness of 25.20% and 

M.W.D. of 22.00 mm. He also concluded 

that number of plants per m
2
 was affected 

greatly by soil profile and roughness.   

El-Khatib, (2000) summarized that the 

mean weight diameter (M.W.D.) after 

tillage with chisel plough one pass, chisel 

plough two passes and chisel plough two 

passes + disk harrow were 76.21, 60.23 

and 43.35 mm respectively.  

 

MATERIAL AND METHODS 

 

Two field experiments were carried 

out at Sids Agricultural Farm Research 

Station Bani-Swif Governorate during 

2003 and 2004 growing seasons, to study 

the effect of tillage systems and inter-

cropping patterns on the amount of ap-

plied water, water use efficiency and 

yield of maize and soybean .A split plot 

design with three replicates was used, the 

main plots were allocated for tillage 

treatments whereas the sub plots were 
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devoted for intercropping patterns. The 

sub- plot area was 42 m
2
 (7m x 6m) i.e 

1per100 feddan. The treatments were as 

follows:  

 

A. Tillage treatments 

 

1- Chisel plough 2 passes (10, 15 and 

20cm depths).                           

2- Chisel plough 3 passes (10, 15 and 

20cm depths). 

 

B. The intercropping treatments 

 

The intercropping patterns were 

 

1- (2: 2) maize was grown on two ridges 

alternated with two ridges of soybean 

2- (2: 4) maize was grown on two ridges 

alternated with four ridges of soybean 

3- solid planting for both crops. 

 

Soybean (cv. Clark) was seeded im-

mediately after inoculation with Rhizobi-

um bacteria to stimulate nodulation and 

irrigated at once. Seedling was carried out 

on 10
th

 May, 2003 and 15
th
 May, 2004 

seasons. It was planted at 10 cm on both 

sides of all ridges and thinned to two 

plants per hole in all treatments. Maize 

(cv., Three Way Cross 310) was seeded at 

the first irrigation of soybean.  It was 

seeded on 1
st
 and 10

th
 June, 2003 and 

2004 seasons, at 30cm apart and thinned 

to two plants / hill, whereas plants grown 

in pure stand were spaced at the same 

distances, but thinned to one plant / hill. 

 

C- The irrigation treatments  

 

The developed surface irrigation used 

in this investigation is a new technique to 

transmit irrigation water, by means of a 

pump, from the main source (open canal) 

to   soil surface at the upper part of the 

field carrying water to be applied in the 

furrows through perforated 4-inch Alu-

minum line. Water meters of 0.1 cubic 

meter accuracy (to measure the amount of 

water applied) were attached to the net-

work. The capacity of the used pump was 

up to 120 m
3
/feddandan head. The pump 

was connected to the main line by flexi-

ble quick hitch hose. Irrigation was ap-

plied based on 40% of soil moisture con-

tent and evapotranspiration "ETp". Fre-

quency of irrigation was estimated de-

scribed by Cuenca, (1989) as follows: 

 

1- Total available moisture (TAW)  

TAW = FC- CEW (1) 
 

where   

TAW is the total available moisture 

(mm per m). 

FC is field capacity  

CEW is crop extractable water 

 

2- Available moisture (AM) at 40% de-

pletion 

(AM40) = % depletion x TAW x 

root zone depth (2)    

 

3- Frequency of irrigation (Ifr)  

Ifr= Am40 per Etmgs (3) 

    

where: Etmgs is evapotranspiration at the 

midpoint of the growing season. 

The quantity of water applied was es-

timated using the class A pan evaporation 

equation: 
 

ETp = Kp Epam (4) 
 

Where 

ETp = Evapo-transpiration of grass re-

frence crop, mm per d 

 Kp   = pan coefficient 

 Epan = pan evaporation, mm per d. 



Sahar Sherif; Wafae Mohamed; Sahar Ibrahim; Osman and El-Khatib 

Arab Univ. J. Agric. Sci., 14(1), 2006 

176 

The irrigation water was calculated on 

100% ETp basis and 100% water applica-

tion efficiency, due to the even distribu-

tion of water within the strips and non- 

water losses, as a result to precision land 

leveling by laser technology on the fol-

lowing basis: 

 

1- The measured evaporation from the A 

pan between irrigation rounds. 

2- A pan coefficient = 0.8 for dry re-

gions. 

3- Average crop coefficient =1 for all 

stages of growth. 

4- Evapo-transpiration Potential (ETp)  
=100% 

 

Before starting the experimental, soil 

analysis was done. Table (1) shows the 

results of the mechanical analysis and the 

bulk density of the soil. Field capacity 

was 39.6 % by weight and the wilting 

point was 18 % by weight. 

Each plot was fertilized with calcium 

superphosphate (15.5% P205) at a rate of 

150kg per feddan. it was applied during 

land preparation and before planting. Po-

tassic fertilizer was added in the form of 

potassium sulphate (48% k20) at the sec-

ond irrigation at a rate of 50kg k20 per 

feddan. N fertilizer as ammonium sul-

phate (20.5% N) was applied at a rate of 

100 kg N per feddan. in 2 equal doses at 

the first and second irrigations. All the 

experimental treatments received the 

same agricultural practices as recom-

mended. 

 
Measurement 

 
At harvest time ten plants were taken 

at random from the middle rows of each 

treatment to estimate growth characters, 

and quality of maize: plant height cm, 

height of first ear cm, ear length cm, ear 

diameter cm, average number of rows per 

ear, average number of kernels per row, 

weight of 100- grains. 

Soybean: plant height cm, average 

number of fruiting branches per plant, 

average number of pods per plant, weight 

of pods per plant, weight of 100-seed. 

Maize grain yield in kg per feddan as 

well as, yield of soybean in ton per fed-

dan were calculated on hole plot basis.    

 
Methods of calculations 

 

1-Water use efficiency "WUE" (kg 

per m
3
) 

 

WUE = yield (kg/feddan) per total ap-

plied water (m
3
/feddan) 

 
2-Clod size distribution 

 
The mean weight diameter "MWD" 

was determined according Ashery, 

(1985) as follow 

 
WiSi + ---------- +Wn Sn 

M.W.D =     

W 

 
ΔW1 Δ I 

 M.W.D. =        

W 

 
Where: M.W.D. is mean weight diameter 

(mm), Wi is soil weight on ith sieve, Si is 

sieve number (at first), Wn is soil weight 

on Sn, Sn is sieve number (at last), W is 

total weight of soil sample, I is sieve 

number and Δ I is I
th

 sieve mesh (mm). 
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Table 1. Some physical properties of the experimental spoil 

 

Depth 

cm 

Coarse 

sand % 

Fine 

sand 

% 

Silt 

% 

Clay 

% 

Texture 

class 

Organic 

matter 

% 

CaCo3 
% 

Bulk 

density 

cm3 

(0-15) 4.67 15.96 18.50 60.48 Clay 5.50 3.50 1.10 

(15-30) 4.50 13.50 19.00 63.00 Clay 5.00 4.0 1.09 

(30-45) 4.90 14.00 18.60 62.50 Clay 2.00 3.90 1.15 

(45-60) 3.50 15.50 16.00 65.00 Clay 2.00 3.50 1.15 

 

 

 

3- Competitive relationships 

 

1- Land equivalent ratio (LER) 

 

LER is determined as the sum of the 

fractions of the yield of the intercrops 

relative to their sole crop yields (Willey 

and Osiru, 1972). Land equivalent ratio 

LER was determined according to the 

following formula: 

 

bbaa Y

Y

Y

Y
LER

baab
  

 

Where: Yaa is pure stand yield of species 

a, Ybb is pure stand yield of species b, Yab 

is mixture yield of a (when combined 

with b) and Yba is mixture yield of b 

(when combined with a). 

 
2- Relative crowding coefficient (RCC) 

 
This was proposed according to Hall 

(1974). It assumes that mixture treatment 

forms a replacement series.  Each series 

has its own coefficient (K) which gives a 

measure to indicate that series has pro-

duced more, less or equal yield to that 

expected. Relative crowding coefficient 

(RCC) was determined according to the 

following formula: for species (a) in a 

mixture with species (b). 
 

 

 

 
 

Where: Zab is sown proportion of species 

a (in a mixture with b) and Zba is sown 

proportion of species b (in a mixture with 

a). 

 

 

 

If a species has a coefficient less than, 

equal to, or greater than 1, it means it has 

produced less yield, the same yield, or 

more yield than the "expected", respec-

tively. The component crop with the 

higher coefficient is the dominant one.  

To determine if there is a yield advantage 

of mixing, the product of the coefficient 

is formed by multiplying Kab x Kba. If k 

> 1, there is a yield advantage, if K = 1 

there is no difference and if K< 1 there is 

a yield disadvantage. 

Yab x Zba 
Kab =  

(Yaa – Yab) x Zab 

Yba x Zab 
Kba =  

(Ybb – Yba) x Zba 
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3- Aggressively (A) 

 

This parameter was proposed by Mc 

Gilichrist, (1960).  It gives a simple 

measure of how much the relative yield 

increase in species (a) is greater than that 

of species (b). Aggressivity "A" is deter-

mined according to the following formu-

la: 

 

 
       Mixture yield of a  Mixture yield of b 

Aab =                             -  
      Expected yield of a Expected yield of b 

 
Y a b       Yba 

Aab =                       -  
        Y aa x Z ab      Y bb x Z ba 

 

  

An aggressively value of zero indi-

cates that the component species are 

equally competitive.  For any other situa-

tion, both species will have the same nu-

merical value but the sign of the domi-

nant species will be positive and the dom-

inated negative. The greater the numeri-

cal value the bigger the difference in 

competitive abilities and the bigger the 

difference between actual and "expected" 

yield. 

 
RESULTS AND DISCUSSION 

 
1- Effect of tillage passes and plough-

ing depth on soil clods size distribu-

tion 

 
Data in Table (2) showed that the 

highest percentage (39%) of the largest 

soil clods size (more than 50 mm) was 

obtained by tillage 2 passes with chisel 

plough at 20 cm depth. While the lowest 

percentage (18 %) was obtained by tillage 

3 passes at 10 cm depth this may be due 

to increase the depth gave big aggregates 

and 2 passes gave less breakdown. The 

data revealed that using chisel plough 3 

passes increased the percentage of small 

soil clods size (less than 50 mm). Also, 

the data indicated that the differences in 

in M.W.D. were affected by tillage depth 

and tillage system. Using chisel plough 3 

passes decreased the value of M.W.D. 

compared with using chisel plough 2 

passes by 33.00 %, 27.92% and 31.87% 

for 10, 15 and 20cm depths, respectively. 

  
2- Effect of tillage passes and plough-

ing depth on water applied, water 

use efficiency, yield, and quality of 

maize intercropped with soybean 

 

Data on yield and quality as well as 

growth traits of maize are presented in 

Table (3). The data indicated significant 

differences, except in case of plant height 

(cm)., height of first ear (cm), ear length 

(cm)., number of rows per ear in both 

seasons. 

Tillage 2 passes with chisel plough at 

15cm depth gave lower quality as well as 

lower grain yield compared with tillage 3 

passes at 15cm depth in both seasons 

On other hand, yield of maize in-

creased by 10.50, 12.28 and 13.82 % 

when chisel plough was done for 3 passes 

compared with 2 passes at 10, 15 and 

20cm depths respectively, in 2003 season 

and 6.46, 12.07 and 9.49 % in 2004 sea-

son respectively. The higher yield was 

obtained by tillage 3 passes at 15cm 

depth. These results were supported by 

those obtained by El-Sayed, (1983) who 

revealed that tillage using one pass of 

chisel plough was not suitable for mecha-

nized planting where the surface of soil 
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Table 2. Effect of tillage treatments on soil clods size distribution 

 

Tillage  

treatments 

Ploughing  

Depth, cm 

Soil clods size distribution, % M.W.D. 

mm 5-10 

mm 

10-20 

mm 

20-50 

mm 

> 50 

mm 

Chisel 

plough 

 2 passes 

10 17 21 37 25 30.12 

15 15 19 34 32 36.35 

20 10 16 35 39 41.80 

Chisel 

plough 

 3 passes 

10 29 23 30 18 20.18 

15 17 28 33 22 26.20 

20 12 24 35 29 28.48 

 

 

Table 3. Effect of tillage passes and depth of ploughing on water applied, yield and 

quality, and water use efficiency of maize intercropped with soybean in 

2003 and 2004 seasons 

Treatments` 

 

characters 

                                           2003 season 

Chisel plough 2 passes Chisel plough 3passes 
LSD at 

0.05 Ploughing 

depth (cm) 
10 15 20 10 15 20 

Plant height 

(cm) 
293.56 296.68 301.33 299.45 303.64 309.74 N. S 

Height of 1st  

ear (cm) 
80.37 86.07 88.83 91.93 93.43 97.33 N. S 

Ear length  

(cm) 
18.49 20.78 16.72 20.40 22.78 16.70 N. S 

Ear diameter 

(cm) 
4.15 4.05 4.34 4.59 5.30 4.07 0.45 

Av. no. of 

rowsper ear 
12.03 12.57 11.50 13.00 13.47 12.50 N. S 

Av. no. of 

kernelsper 

row 

40.96 45.98 37.94 44.99 48.91 41.40 1.61 

Wt. of 100-

grain (gm) 
30.27 32.70 29.73 35.40 38.93 31.53 2.28 

Yield  

(kgperfad.) 
2443.33 2525.00 2306.67 2730.0 2878.33 2676.67 128.800 

Water applied 

(m3 perfad) 
2332.78 2366.11 2374.44 2377.78 2399.44 2418.89 11.30 

W.U.E (kg 

per m3) 
1.05 1.07 0.97 1.15 1.20 1.11 0.035 
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Table 3. Cont. 

 

being big clods and seed were not sur-

rounded by uncompacted soil and lease 

bulk density. 

Data in the same table, indicated that 

water applied ( m3 per fad) of maize were 

reduced by (1.93, 1.41 and 1.87%) when 

chisel plough was done for 2 passes com-

pared with 3 passes at depth at 10, 15 and 

20cm respectively, in 2003 whereas, in 

2004 season it was (1.79, 3.97 and 

4.61%) for the same respective treat-

ments. These results are in agreement 

with those obtained by El-Sayed, (1983) 

who found that the plant root system was 

small to catch up with water percolation 

through the soil. This lead to increase of 

water consumption in the deeply 

ploughed system. Also the W.U.E select 

the same trend and reduced by 9.52, 

12.15 and 14.43% in 2003 season where-

as, in 2004 season it was 4.95, 9.62 and 

5.34 %.  

 
3- Effect of intercropping patterns on 

water use efficiency, yield and its 

components of maize intercropped 

with soybean 

 

Data in Table (4) showed that growth 

of maize in monoculture was significantly 

higher than in other intercropping combi-

nations. These results were supported by 

Treatments` 

 

characters 

                                           2004 season 

Chisel plough 2 passes Chisel plough 3passes 
LSD at 

0.05 Ploughing 

depth (cm) 
10 15 20 10 15 20 

Plant height 

(cm) 
285.22 289.77 293.96 290.54 298.11 303.50 N.S 

Height of 1st  

ear (cm) 
77.80 83.07 85.87 87.93 90.70 93.30 N.S 

Ear length  

(cm) 
18.91 20.60 15.62 19.67 21.17 17.53 N.S 

Ear diameter 

(cm) 
4.53 4.80 3.85 4.55 5.27 4.13 0.79 

Av. no. of  

row per ear 
11.30 11.90 10.67 11.83 12.17 11.23 N.S 

Av. no. of 

kernelsper 

row 

39.43 43.08 34.40 43.03 47.60 38.99 0.363 

Wt. of 100-

grain (gm) 
27.43 30.03 25.90 31.57 35.50 27.43 1.15 

Yield  

(kgperfad) 
2365.00 2448.33 2226.67 2528.33 2784.33 2460.00 95.28 

Water applied 

(m3 perfad) 
2338.33 2350.11 2371.50 2380.33 2443.44 2480.89 17.59 

W.U.E  

(kg perm3) 
1.01 1.04 0.94 1.06 1.14 0.99 0.031 
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Table 4. Effect of intercropping patterns on WUE, yield, and its components of maize 

intercropped with soybean in 2003 and 2004 seasons  

  

 

 

Table 4. Cont. 

 

 

 

 

Intercropping patterns 

 

characters 

2003 season LSD at 

0.05 
2:2 2:4 solid 

Plant height (cm) 295.20 301.23 305.81 N.S 

Height of 1
st
  ear (cm) 81.80 90.20 97.18 3.1 

Ear length  (cm) 16.84 19.13 21.96 0.632 

Ear diameter (cm) 4.28 4.50 4.74 0.708 

Av. no. of rowsper ear 12.42 12.53 13.03 N.S 

Av. no. of kernelsper row 39.56 46.83 48.50 1.97 

Wt. of 100-grain ( gm) 29.25 32.53 36.90 3.30 

Yield (kgperfad) 2577.50 2260.83 2941.67 502.0 

Water applied (m3perfad) 2449.44 2397.11 2338.67 15.75 

W.U.E  (kg per m3) 1.05 0.94 1.26 0.033 

Intercropping patterns 

 

characters 

2004 season LSD  at  

0.05 2:2 2:4 solid 

Plant height (cm) 288.52 294.34 297.69 N.S 

Height of 1
st
 ear (cm) 78.58 86.72 93.43 2.75 

Ear length  (cm) 17.69 18.42 20.73 0.607 

Ear diameter (cm) 4.25 4.44 4.88 0.519 

Av. no. of rowsper ear 10.97 11.58 12.15 N.S 

Av. no. of kernelsper row 37.99 40.69 44.58 0.942 

Wt. of 100-grain (gm) 26.37 29.30 33.27 4.61 

Yield (kgperfad) 2500.50 2122.50 2791.67 421.40 

Water applied (m
3
 perfad) 2456.67 2372.00 2348.57 20.33 

W.U.E  (kg per m
3
) 1.02 0.89 1.19 0.022 
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those obtained by Kamel et al (1990) and 

El-Douby, (1992). The detrimental effect 

of intercropping on growth characters of 

maize plants may be due to the increase 

in plant density per unit area of both 

components. Maize density was estimated 

to 67% of maize Population in solid 

planting when maize was intercropped 

with soybean in (2:4) pattern. The ad-

verse effects appeared more conspicions 

when maize grown in (2:2) pattern. This 

is attributed more to inter and intra com-

petition between plants as a result of the 

heavy density of plants per unit area.  

Data on maize quality indicted clearly 

that ear length, number of rows per ear, 

number of kernels per row and weight of 

100 grains of solid planting were superior 

to those in all intercrop associations, ex-

cept, in case of average number of ker-

nels per row in (2:4) pattern in 2003 sea-

son. However, estimated values for all 

traits of maize plants grown in (2:4) pat-

tern were higher than those plants grown 

in (2:2) pattern.  Kamel et al (1990) 

found that yield of maize grown in (2:2) 

pattern was higher than those grown in 

(2:4) pattern. It seemed that maize yield 

in the intercrop combination was closely 

parallel to maize density, interpreting 

superiority of maize yield in (2:2) pattern 

over that in (2:4) pattern. 

Data on yield of grains per Fadden 

showed that none of the intercropping 

patterns was able to give yield equal to or 

more than solid maize treatment. The 

estimated excesses in yield of solid maize 

treatment over (2:2) and (2:4) patterns 

were 12.38 and 23.15 % in 2003 season 

and 10.43 and 23.97 % in 2004 season 

respectively. Several investigators veri-

fied these results Kamel et al (1990) and 

El-Douby (1992). 

On other hand, the data revealed that 

the water applied increased by 4.52 and 

2.44% over those in pure stand when in-

tercropping patterns (2:2 and 2:4) were 

applied in 2003 season respectively 

whereas, in 2004 season it was 4.40 and 

1.00 % for the same respective patterns. 

When the highest water use efficiency 

was obtained when maize grown in pure 

stand than those grown under different 

intercropping combinations it was re-

duced by (20.00 and 34.04%) when (2:2 

and 2:4) patterns were applied in 2003 

season. In 2004 season the reduction was 

(16.67 and 33.71%) for the same selec-

tive patterns. These results were support-

ed by El-Khatib and Sherif,  (2003). 

 

4- Interaction effect of tillage treat-

ments, depth of ploughing and in-

tercropping patterns on water ap-

plied, yield and quality of maize in-

tercropped with soybean 

 

The interaction effect of tillage treat-

ments and intercropping patterns on 

growth, yield and quality and water ap-

plied of maize is presented in Table (5). 

Data indicated that differences between 

treatments were not great enough to reach 

the 5% level of significance, except in 

case of ear diameter and water applied in 

2003 and 2004 seasons and ear length in 

2004 season. Moreover, maximum plant 

height and height of first ear were ob-

tained when maize plants were grown in 

pure stand and ploughed 3 passes with the 

chisel plough at 20cm depth, whereas 

minimum values were obtained in (2: 2) 

pattern and chisel plough was done 2 

passes at 10cm depth..  

The interaction effect on maize yield 

per feddan was relatively influenced by 

maize population. However, none of the
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intercropping patterns exceeded the pure 

stand. The excess in yield of maize grown 

in pure stand and ploughed 3 passes at 

15cm depth over those grown in (2:2) 

pattern was 5.56 and 3.28 % in 2003 and 

2004 seasons respectively, whereas, the 

excess over those grown in (2:4) pattern 

was 15.40 and 22.95 %  in 2003 and 2004 

seasons, respectively. 

In addition, maximum value of WUE 

was obtained when maize plants were 

grown in pure stand and ploughed 3 pass-

es  at a depth of 15cm whereas, the min-

imum values were obtained when plants 

were grown in (2:4) pattern and ploughed  

2 passes at a depth of 30cm in the both 

seasons . 

 

5- Effect of tillage systems treatments 

on water applied, water use efficien-

cy, yield and quality of soybean in-

tercropped with maize  

 

Data in Table (6) showed that soybean 

growth characters, yield and quality were 

affected by increasing tillage passes and 

ploughing depth. These results were true 

in cases of plant height, number of 

branches per plant, water applied in both 

seasons. Ploughing 3 passes at 15cm 

depth gave higher quality as well as high-

er grain yield compared with other treat-

ments in both seasons, except in case of 

number of podsperplant in both seasons. 

On other hand, data revealed that the 

yield of soybean increased by 15.18, 

12.48 and 13.32 % when ploughing 3 

passes with chisel ploughs compared with 

2 passes at 10, 15 and 20cm depths in 

2003 season, respectively  and 18.64, 

15.30 and 15.72 % in 2004 season respec-

tively. It is clear that higher yield of soy-

bean was obtained when soybean plants 

were grown under 3 passes with chisel 

plough at 15cm depth in both seasons.  

Data in the same table indicated that 

the water use efficiency (kg per m
3
) of 

soybean has the higher value when 

ploughing 3 passes at 15cm depth in both 

seasons. These results are in agree with 

those obtained by El-Sayed, (1983). 

 

6- Effect of intercropping patterns on 

yield and quality of soybean inter-

cropped with maize 

 

Data in Table (7) showed significant 

effects on plant height, average number 

of pods per plant in both seasons. How-

ever data analysis showed that soybean 

growth in pure stand was significantly 

higher than on other any intercrop com-

binations. In addition, values of growth 

characters of soybean grown in (2:4) pat-

tern were mostly higher than those ob-

tained in (2:2) pattern. Growing two rows 

of maize alternated with four rows of 

soybean had the highest values, whereas 

in case of two rows of maize alternated 

with two rows of soybean possessed the 

least values. These results are in agree-

ment with those obtained by Kamel et al 

(1990). They revealed a general tendency 

towards more growth vigor and weight 

when plants grow in row strip alternated 

with two rows of maize. However, the 

general increase in growth characters of 

soybean plants grown in (2:4) pattern 

may be due to more light intercepted by 

foliage as well as the low below and 

above ground competition between both 

components in the mixture. On other 

hand, the minimum growth values were 

associated with (2:2) pattern may be due 

to low light intensity owing to the shade 

of maize plants. 
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Data revealed that yield of soybean in 

pure stand in the two seasons were signif-

icantly higher than that grown in (2:2) 

pattern as well as those grown in (2:4) 

pattern.  

In this respect, Kamel et al (1990) re-

ported that increases in yield of soybean 

were closely parallel with the increases of 

soybean ratio in the intercrop pattern. 

Increases in soybean yield associated 

with (2:4) may be related to the increase 

in soybean population as compared with 

(2:2) pattern. 

The data also indicated that the high-

est WUE were obtained when soybean 

was grown in pure stand than in (2:2 and 

2:4) patterns in both seasons. Whereas the 

heighest value of water applied was ob-

tained when soybean was grown in (2:2) 

pattern. These results are in agreement 

with those obtained by El-Khatib and 

Sahar (2003). 

 
7- Interaction effect of intercropping 

patterns and tillage treatments on 

water applied, WUE, yield and 

quality of soybean 

 
The interaction effect of tillage treat-

ments and intercropping patterns on 

WUE, water applied, yield and quality of 

soybean were not significant except in 

cases of plant height and yield per feddan 

in the second season, as well as, water 

applied and WUE in both seasons pre-

sented in Table (8). Values of yield and 

quality of soybean plants in (2:4) pattern 

were relatively superior to that in (2:2) 

pattern. None of the intercrop combina-

tions exceeded the solid planting of soy-

bean under any treatment of tillage sys-

tem. It is also clear that the highest yield 

of soybean in the intercrop combinations 

was obtained with (2:4) pattern and 

ploughing with chisel plough 3 passes at 

15cm depth, whereas the least yield was 

associated  with (2:2) pattern and plough-

ing with chisel plough 2 passes at 20cm 

depth. 

Moreover, it is evident that maximum 

value of WUE was obtained when soy-

bean plants were grown in pure stand and 

ploughing with chisel plough 3 passes 

whereas the minimum values were ob-

tained when plants were grown in (2:2) 

pattern and ploughing with chisel plough 

2 passes. 

 
8- Competitive relationships  

 
Intercropping patterns exhibited ef-

fects on the relative yield of maize, as 

well as, the RY of soybean (Table 9). 

Highest RY value for maize was obtained 

in (2:2) pattern. These results seemed 

coincided with maize densities in the 

mixture. Kamel et al (1990) came to a 

similar conclusion. Highest RY value of 

soybean was obtained with (2:4) pattern. 

This increase in RY was associated with 

the increase of soybean population in the 

mixture. Results indicated that the highest 

LER value was obtained when both crops 

were oriented in (2:4) pattern. The reduc-

tion in LER associated with (2:2) pattern 

were 7.14 and 7.12 below LER values for 

(2:4) in both seasons respectively. 

Relative crowding coeffient (RCC) 

followed a similar trend as in LER (Table 

9). K and the total RCC values were su-

perior when both components were ori-

ented in (2:4) pattern. Results hold true in 

both seasons. Sveral investigators sup-

ported these results such as Kamel et al 

(1990) and Sherif (1993).  
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Table 9. Effect of intercropping patterns on competitive relationships in 2003 and 

2004 seasons 

 

Treatments 

2003 season 

RY 
LER 

K 
RCC 

Agg 

Maize soybean maize soybean maize soybean 

2:2 0.88 0.55 1.43 7.08 1.20 8.50 +0.66 -0.66 

2:4 0.77 0.77 1.54 6.74 1.62 10.92 +1.19 -1.19 

2004 season 

2:2 0.90 0.52 1.42 8.59 1.08 9.28 +0.75 -0.75 

2:4 0.76 0.77 1.53 6.44 1.62 10.43 +1.16 -1.16 

 

 

 

Data on aggressively (Agg). revealed 

that the least value was associated with 

(2:2) pattern. Moreover, maize was al-

ways the dominant component while soy-

bean was the dominated in all intercrop 

combinations in both seasons. These re-

sults were concordant with those obtained 

by Attia and El-Bially, (1990) 
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 6002،  491-471( ، 4)41مجلة اتحاد الجامعات العربية للدراسات والبحوث الزراعية ، جامعة عين شمس ، القاهرة ،

 دراسة تأثير نظم الحرث ونظم تحميل فول الصويا مع الذرة الشامية
 على كفاءة استخدام مياه الري و مكونات المحصول

]11[ 
  - 1حر طلعت ابراهيمس - 1وفاء خميس محمد - 1سحر على محمود شريف

 2صلاح الدين إسماعيل الخطيب - 2حسن البنا عثمان
 مصر -الجيزة –مركز البحوث الزراعية  –معهد بحوث المحاصيل الحقلية  –قسم التكثيف المحصولى  -1

 مصر -الجيزة –الدقى  –وث الزراعية ــز البحـمرك –ة ــة الزراعيــوث الهندســد بحـمعه -2
 

حقليتان بمحطة بحوث  أجريت تجربتان

ة بنى سوبف خلال عامى ـدس بمحافظـس

ة تأثير عدد ـوذلك لدراس 3002 , 3002

 01 , 00ة )ـاق مختلفـأوجه الحرث وأعم

سم( في ظل نظم تحميل مختلفة للذرة  30

 3خط ذرة شامية :  3الشامية وفول الصويا 

: خط ذرة شامية 3( , 3:3فول صويا )خط 

لى المحصول ( ع2:3خط فول صويا ) 2

ة تأثير المعاملات ـ. كذلك دراس هـومكونات

لال الأرض ـالسابقة على معدل كفاءة استغ

 وكفاءة استخدام مياه الرى.

ل عليها أن ـج المتحصـارت النتائـأش

ذرة والمحصول قد ــات محصول الـمكون

دد أوجه الحرث وعمقه حيث نجد ـتأثرت بع

أن أفضل محصول تم الحصول عليه عندما 

 سم.01تم الحرث ثلاثة أوجه على عمق 

( تأثير واضح 3:3كان لنظام الزراعة )

فدان ومكوناته حيث /على محصول الذرة

كانت الزيادة معنوية فى المحصول ومكوناته 

( فى حين لم ينجح أى من 2:3مقارنة بنظام )

وق على محصول الزراعة ـي التفـفامين ـالنظ

 النقية .

ات الى أن محصول ـارت البيانـكما أش

ا ومكوناته سلك نفس الاتجاه ـول الصويـف

ة بينما كان أفضل ـبالنسبة لمعاملات الخدم

محصول ناتج تحت ظل نظامى التحميل كان 

 ىعند زراعة فول الصوبا فى نظام تبادل

 (.3:3( مقارنة بنظام )2:3)

اءة ــدل كفـات أن معـلبيانأوضحت ا

ختلاف المعاملات إاستخدام المياه قد اختلف ب

ول ـد تحميل فـفكان أعلا قيمة سجلت عن

( 2:3الصويا مع الذرة الشامية تحت نظام )

 سم 01والحرث بثلاثة أوجه مع عمق 

 تلاــأن معام تاـكما أوضحت البيان

ة قد أدت الى زيادات فى قيم معدل ـالتجرب

ذا معامل الحشد ـخدام الأرض وككفاءة است

ذه المعاملات إلى خلق ـالنسبي. ولم تؤدى ه

ة وذلك عند قياس ـضغوط تنافسية محسوس

ن ناحية أخرى فان زراعة ـقيم العدوانية. م

الذرة محملا مع فول الصويا فى نظام تبادلى 

( قد أدى الى أعلا قيمة فى معدل كفاءة 2:3)

 استغلال الأرض.

 
 أ.د محمد عباس المصرى  بد الغنى الجندىأ.د ع تحكيم:


