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ABSTRACT 
This research was conducted to study the effect of four sowing 

dates (Oct. 20, Nov.10, Nov.30 and Dec.20) and three plant 
distribution patterns for the density 40 plants/m2 on growth and yield of 
three chickpea varieties (Giza 1, Giza 195 and Giza 531). Plants were 
sown in ridges spaced 50 cm and arranged in three patterns, i.e., two 
plants,10 cm apart on one side of ridge (D1); one plant, 10 cm apart on 
both sides of ridge (D2) and two plants, 20 cm apart on both sides of 
ridge (D3).The most important results  could be summarized as follows 
: Seed yields, number of full pods and seeds/plant, harvest index and 
heat use efficiency of November, 10 sowing were higher than those of 
October 20 November 30 and December 20 sowings. Straw yield, 
stand loss %, plant height, main and secondary branches/plant (no.), 
empty pods % and plant dry weight were the highest with earlier 
sowing (October, 20). Planting one plant, 10 cm apart on both sides of 
ridge surpassed the other distributions in number of seeds/plant and 
seed yield. Giza 195 and Giza 531 varieties yielded the highest seed 
yield/feddan. 
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RESULTS AND DISCUSSION 

1. The susceptibility of insects under investigation  

Preliminary bioassays were conducted to estimate the 

relative virulence based on LC50 values for the tested viruses 

against the test insects as follows: 

a. Spodoptera littoralis MNPV against S. littoralis larvae 
Data presented in Table 1 demonstrate that concentration-

mortality response of SpliNPV bioassayed against S. littoralis 

neonate larvae on diet was 2, 6, 8, 26 , 50, 65.9, 95.5 and 100 % 

for the tested virus concentrations, 1 x 10
3
, 3.16 x 10

3
, 1 x 10

4
,

3.16×104,1 x 10
5
, 3.16 x 10

5
, 1 x 10

6
and 3.16 x 10

6
PIB's/ml, 

respectively. The calculated LC50 value is 9.84 x 104 PIB's/ml 

diet and the slope value of the regression line is 1.207. In the case 

of spraying different concentrations 1 x 10
5
, 3.16 x 10

5
, 1 x 10

6

and 3.16 x 10
6

and 1 x 107PIB's/ml diet of the Spli NPV onto the 

cotton foliage and bioassayed against S. littoralis neonate larvae, 

the rates of virus mortality were 10, 48, 80.9, 87.5 and 100 % for 

the same above-mentioned tested virus concentrations, 

respectively (Fig. 3).  

(14 B) 

(13)

(13 B) 

��� Qì>�N�A

-��-

Table 1. Effect of nitrogen (N), magnesium (MgO) and manganese         
(MnO) fertilization rates on soybean root length (cm) in 
2003/2004 season. 

 MnO /fed  (g) N/fed 
(kg) 

MgO /fed 
(g) 0 50 100 Mean 

0 23.43 28.47 27.40 26.43 

500 25.70 29.73 28.20 27.88 

1000 28.60 30.50 30.07 29.72 

 

60 

Mean 25.91 29.57 28.56 28.01 

0 26.17 30.17 31.57 29.30 

500 28.20 32.00 33.47 31.22 

1000 29.67 34.23 35.27 33.06 

 
75 

 
Mean 28.01 32.13 33.43 31.19 

0 32.07 34.60 35.60 34.09 

500 35.80 36.47 37.70 36.66 

1000 36.77 38.73 39.07 38.19 
90 

Mean 34.88 36.60 37.46 36.31 

0 27.22 31.08 31.52 29.94 

500 29.90 32.73 33.12 31.92 

1000 31.68 34.49 34.80 33.66 
 

Mgo 
Mean 29.60 32.77 33.15 31.84 

LSD 0.05 for:  
N 1.09 N x Mg NS 
Mg 0.82 N x Mn 1.42 
Mn 0.82 Mg x Mn NS 

 N x Mg x Mn NS 

��� Qì>�N�C

(10-12B)

(10-12B)

(10-12)



37 كلية الزراعة - جامعة القاهرة

-��-

RESULTS AND DISCUSSION 

1. The susceptibility of insects under investigation  

Preliminary bioassays were conducted to estimate the 

relative virulence based on LC50 values for the tested viruses 

against the test insects as follows: 

a. Spodoptera littoralis MNPV against S. littoralis larvae 
Data presented in Table 1 demonstrate that concentration-

mortality response of SpliNPV bioassayed against S. littoralis 

neonate larvae on diet was 2, 6, 8, 26 , 50, 65.9, 95.5 and 100 % 

for the tested virus concentrations, 1 x 10
3
, 3.16 x 10

3
, 1 x 10

4
,

3.16×104,1 x 10
5
, 3.16 x 10

5
, 1 x 10

6
and 3.16 x 10

6
PIB's/ml, 

respectively. The calculated LC50 value is 9.84 x 104 PIB's/ml 

diet and the slope value of the regression line is 1.207. In the case 

of spraying different concentrations 1 x 10
5
, 3.16 x 10

5
, 1 x 10

6

and 3.16 x 10
6

and 1 x 107PIB's/ml diet of the Spli NPV onto the 

cotton foliage and bioassayed against S. littoralis neonate larvae, 

the rates of virus mortality were 10, 48, 80.9, 87.5 and 100 % for 

the same above-mentioned tested virus concentrations, 

respectively (Fig. 3).  

(14 B) 

(13)

(13 B) 

��� Qì>�N�A

-��-

Table 1. Effect of nitrogen (N), magnesium (MgO) and manganese         
(MnO) fertilization rates on soybean root length (cm) in 
2003/2004 season. 

 MnO /fed  (g) N/fed 
(kg) 

MgO /fed 
(g) 0 50 100 Mean 

0 23.43 28.47 27.40 26.43 

500 25.70 29.73 28.20 27.88 

1000 28.60 30.50 30.07 29.72 

 

60 

Mean 25.91 29.57 28.56 28.01 

0 26.17 30.17 31.57 29.30 

500 28.20 32.00 33.47 31.22 

1000 29.67 34.23 35.27 33.06 

 
75 

 
Mean 28.01 32.13 33.43 31.19 

0 32.07 34.60 35.60 34.09 

500 35.80 36.47 37.70 36.66 

1000 36.77 38.73 39.07 38.19 
90 

Mean 34.88 36.60 37.46 36.31 

0 27.22 31.08 31.52 29.94 

500 29.90 32.73 33.12 31.92 

1000 31.68 34.49 34.80 33.66 
 

Mgo 
Mean 29.60 32.77 33.15 31.84 

LSD 0.05 for:  
N 1.09 N x Mg NS 
Mg 0.82 N x Mn 1.42 
Mn 0.82 Mg x Mn NS 

 N x Mg x Mn NS 

��� Qì>�N�C

(10-12B)

(10-12B)

(10-12)



قواعد �إعداد وكتابة الر�سائل العلمية 38

-
�	-

Ta
bl

e
33

.
So

m
ea

gr
on

om
ic

tr
ai

ts
of

ch
ic

kp
ea

at
ha

rv
es

ta
sa

ffe
ct

ed
by

so
w

in
g

da
te

s×
va

ri
et

ie
si

nt
er

ac
tio

n
in

20
03

/2
00

4
se

as
on

.

So
w

in
g

da
te

V
ar

ie
ty

Pl
an

t
he

ig
ht

(c
m

)

M
ai

n
br

an
ch

es
/

pl
an

t
(n

o.
)

Se
co

nd
ar

y
br

an
ch

es
/

pl
an

t
(n

o.
)

Pl
an

t
dr

y
w

ei
gh

t
(g

)

Fu
ll

po
ds

/
pl

an
t

(n
o.

)

Em
pt

y
po

ds
/

pl
an

t
(%

)

Se
ed

s
/p

la
nt

(n
o.

)

Se
ed

s/
pl

an
t

(g
)

O
ct

.2
0

G
iz

a
1

G
iz

a
19

5
G

iz
a

53
1

73
.3

3
c

81
.5

6
a

78
.1

1
b

2.
79

b
3.

22
a

2.
74

b

6.
65

b
7.

77
a

6.
56

b

21
.0

5
b

23
.8

7
a

19
.0

6
d

24
.2

2
g

27
.5

6
d

26
.3

3
f

47
.3

3
a

41
.0

1
c

45
.7

6
b

24
.2

2
i

27
.5

6
g

26
.3

3
h

4.
55

h
5.

68
f

5.
43

g

N
ov

.1
0

G
iz

a
1

G
iz

a
19

5
G

iz
a

53
1

52
.4

4
f

56
.6

7
e

61
.3

3
d

2.
61

c
2.

39
d

2.
77

b

5.
04

d
4.

59
e

5.
46

c

15
.9

7
f

17
.1

9
e

19
.7

2
c

41
.8

3
c

43
.9

5
b

44
.9

6
a

7.
38

gh
6.

69
hi

5.
72

i

47
.7

4
c

50
.1

9
b

51
.6

7
a

9.
20

c
9.

37
b

10
.6

2a

N
ov

.3
0

G
iz

a
1

G
iz

a
19

5
G

iz
a

53
1

47
.6

7
g

44
.4

4
h

52
.7

8
f

1.
74

f
1.

58
h

2.
01

e

2.
82

g
2.

56
h

3.
34

f

11
.0

4
i

11
.3

7
h

12
.3

4
g

22
.9

0
h

27
.3

7
de

26
.6

7
ef

9.
84

f
7.

09
gh

8.
08

g

30
.7

4
f

35
.5

2
d

34
.6

4
e

6.
14

e
6.

95
d

6.
84

d

D
ec

.2
0

G
iz

a
1

G
iz

a
19

5
G

iz
a

53
1

43
.0

0
h

42
.1

1
h

41
.7

8
h

1.
44

i
1.

34
j

1.
64

g

2.
34

i
1.

82
j

1.
84

j

6.
22

k
5.

79
l

6.
67

j

12
.7

5
j

13
.3

8
j

16
.3

5
i

14
.5

8
d

12
.8

9
e

7.
31

gh

14
.7

9
l

15
.6

0
k

18
.7

8
j

2.
91

j
2.

86
j

3.
98

i
M

ea
ns

fo
llo

w
ed

by
a

le
tte

ri
n

co
m

m
on

in
th

es
am

ec
ol

um
n

ar
en

ot
sig

ni
fic

an
tly

di
ffe

re
nt

at
0.

05
le

ve
lo

fp
ro

ba
bi

lit
y

10
-1

2
B

���
Qì
>�
N

�G

12
B

-�G-

Table  5. Phenological stages (days) of chickpea as affected by 
sowing dates.  

Sowing date 
Phenological stage 

(Days) 
20 

Oct. 
10 

 Nov. 
30 

Nov. 
20 

Dec. 
2003/2004 season 

To emergence (E) 009.5 d 011.81 c 013.9 b 019.4 a 
From (E) to flowering (F) 036.1 d 064.4 b 071.2 a 059.1 c 
From F to maturity (M) 131.6 a 083.1 b 602.9 d 063.3 c 
From sowing to maturity 177.2 a 159.3 b 148.0 c 141.8 d 

2004/2005 season 
To emergence (E) 008.3 d 010.2 c 013.5 b 018.7 a 
From (E) to flowering (F) 031.2 d 073.5 a 071.3 b 055.2 c 
From F to maturity (M) 134.6 a 083.7 b 061.4 d 069.0 c 
From sowing to maturity 174.1 a 167.4 b 146.2 c 142.9 d 
Means followed by a letter in common in the same row are not significantly 
different at 0.05 level of probability.

Gill et al. (1993) pointed out that late-sown plants 

(December) showed reductions in growth period. Aziz and 

Rahman (1994) in Bangladesh found that number of days to 

flowering decreased with delay in sowing. Also results of Rabeia 

and El-Warraky (1996) and Nassif (2002) were in the same trend. 

 Yadav et al. (1998) found that the duration for biomass 

production (vegetative) of chickpea was more in normal planting 

when compared to late planting. This effect under late planting,  

is due to the relatively high temperature which prevails during 

grain development. Sarma et al. (1999) found that comparatively 

warmer temperature of October sown crop hastens phenological 

development, and forces the maturity. 
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Table  5. Phenological stages (days) of chickpea as affected by 
sowing dates.  

Sowing date 
Phenological stage 

(Days) 
20 

Oct. 
10 

 Nov. 
30 

Nov. 
20 

Dec. 
2003/2004 season 

To emergence (E) 009.5 d 011.81 c 013.9 b 019.4 a 
From (E) to flowering (F) 036.1 d 064.4 b 071.2 a 059.1 c 
From F to maturity (M) 131.6 a 083.1 b 602.9 d 063.3 c 
From sowing to maturity 177.2 a 159.3 b 148.0 c 141.8 d 

2004/2005 season 
To emergence (E) 008.3 d 010.2 c 013.5 b 018.7 a 
From (E) to flowering (F) 031.2 d 073.5 a 071.3 b 055.2 c 
From F to maturity (M) 134.6 a 083.7 b 061.4 d 069.0 c 
From sowing to maturity 174.1 a 167.4 b 146.2 c 142.9 d 
Means followed by a letter in common in the same row are not significantly 
different at 0.05 level of probability.

Gill et al. (1993) pointed out that late-sown plants 

(December) showed reductions in growth period. Aziz and 

Rahman (1994) in Bangladesh found that number of days to 

flowering decreased with delay in sowing. Also results of Rabeia 

and El-Warraky (1996) and Nassif (2002) were in the same trend. 

 Yadav et al. (1998) found that the duration for biomass 

production (vegetative) of chickpea was more in normal planting 

when compared to late planting. This effect under late planting,  

is due to the relatively high temperature which prevails during 

grain development. Sarma et al. (1999) found that comparatively 

warmer temperature of October sown crop hastens phenological 

development, and forces the maturity. 
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Fig. 17. Boll weight of Giza 89 cotton cultivar as affected by 
nitrogen rates in 2001 and 2002 seasons. 
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Fig. 17. Boll weight of Giza 89 cotton cultivar as affected by 
nitrogen rates in 2001 and 2002 seasons. 
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