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ABSTRACT 
 

 Two field experiments were conducted at Sakha Agriculture Research 
Station during 1997 and 1998 seasons using the Egyptian cotton cultivar Giza 87 

(Gossypium barbadense L.). The aim of this investigation was to study the effect of 
irrigation intervals and plant population density on growth, earliness and seed cotton 
yield and its components. A split plot design with four replications was used. The 
main plots were assigned to irrigation intervals (every two weeks, every three weeks 
and every four weeks). Each sub-plot consisted of six ridges, 5 m in length and 60 
cm. apart were allocated to the three plant population densities i.e., 70000, 56000 
and 46666 plants/fed. 
 The combined data clarified that irrigation interval every two weeks 
increased final plant height, number of main stem internodes, both sympodial and 
monopodial branches, total dry weight, number of open and unopen bolls, boll 
weight, lint % and seed cotton yield (kintar/fed., while it decreased main stem 
internodal length and percentage of plant losses. Also, the same treatment induced 
delay in maturation as it increased number of days to both first open flower and boll 
as well as  decreased earliness percentage irrespective to higher values of boll set 
and fewer shedding percentage. Node location of the first sympodium and seed 
index did not affect by irrigation intervals. On the other hand, increasing plant 
population density from 46,666 up to 70,000 plants/fed., generally increased final 
plant height main stem internodal length, number of unopen bolls; percentage of 
plant losses and seed cotton yield (kintar/fed.), while it decreased number of main 
stem internodes, both sympodial and monopodial branches, total dry weight and 
number of open bolls. Although higher plant density (70,000 plant/fed.) raised node 
location of first sympodium and increased shedding percentage associated with 
lower boll set, it enhanced maturation by reducing number of days to both first open 
flower and boll as well as increasing earliness percentage. Plant population density 
failed to exert any significant effect on boll weight, lint % and seed index. The 
interaction between irrigation intervals and plant population density did not affect all 
characters studied herein. 
 Seasonal consumptive use in cubic meters per feddan and water use 
efficiency were decreased as either irrigation intervals increased or plant population 
density decreased in both seasons. 
 

INTRODUCTION  

 
 The potential effects of irrigation interval and plant population 
density are two of the most important factors, yet more information required 
concerning its effects on cotton yield, maturity and other growth characters. 
Also, there is a need for more precise irrigation schedule to suit the actual 
cotton water use efficiency as well as water consumptive use through full 
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season. However, the recent recommendation of irrigation frequency is every 
two weeks after the second irrigation for well drained soils (Cotton Extension 
Service, 1996). Hamilton et al. (1956) found that frequent irrigation increased 
plant growth and yield. Bruce and Romkens (1965) reported that the 
production of total fruiting points (squares) exhibited the same or greater 
sensitivity to soil water deficient as vegetative growth. Rijks (1965) found 
that cotton plants grown with low water supply (140 mm) produced fewer 
nodes, fewer fruiting branches, lower magnitudes of boll retention 
percentage, lower lint yield (kg/ha) and fewer fruiting forms, but retained a 
high percentage of squares. Chaudhry (1969) indicated that closely spaced 
irrigation delayed the appearance of first flower. Abd El-Kader (1980) found 
that yield earliness was slightly affected by number of irrigations. Gomaa et 
al. (1981) indicated that decreasing irrigation intervals significantly increased 
both boll number and weight, number of sympodia and seed cotton yield, but 
decreased earliness. Kater Hake et al. (1989) revealed that frequent 
irrigation reduced internode elongation. Radin et al. (1992) reported that 
plant height, number of vegetative branches, main stem internodal length, 
boll weight, lint percentage and seed cotton yield were significantly increased 
in favour of reducing irrigation intervals. El-Shahawy and Abd El-Malik 
(1999) found that irrigation cotton every two weeks resulted in higher number 
of main stem internodes, monopodia, sympodia, aborted sites, boll retention, 
total dry weight, number of open bolls, boll weight, lint percentage, seed 
index and seed cotton yield. While final plant height and main stem 
internodal length reached the maximum with irrigation every three weeks. 
Also, they stated that irrigation every two weeks raised nodal position of the 
first sympodium, increased number of days to first open flower and boll and 
decreased earliness percentage. 
 Several experimental results indicated that increasing intrarow 
spacing increased number of monopodia, sympodia (Abd El-Malik, 1976; 
Nikolov, 1981, El-Shahawy et al., 1993 as well as Abd El-Malik and El-
Shahawy, 1999), final plant height (Kerby et al., 1990), number of days to 
first open boll (Yasseen, 1986) and flower (El-Shahawy et al., 1993), number 
of open bolls, boll weight and lint % (Abd  El-Fattah, 1979 and El-Shahawy et 
al., 1999) while it decreased number of days to first flower. 
 

MATERIALS AND METHODS 
 
 Two field experiments were carried out at Sakha Agricultural 
Research Station in 1997 and 1998 seasons to study the effect of irrigation 
intervals, plant population density and their interaction on growth, earliness, 
seed cotton yield and yield components of the new cotton cultivar Giza 87. 
Cotton seeds were planted in the last week of March in hills and the plots 
were irrigated immediately after sowing. The preceding crop was rice crop in 
the two seasons. Plants thinned at two plants per hill after 40 days from 
planting. The experimental design was split-plot with four replications.  The 
main plots were assigned for the three irrigation intervals, i.e., every two,  
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three or four weeks. Intrarow  row spacings of 20, 25 and 30 cm that is 
corresponded 70000, 56000 and 46666 plants/fed. were occupied the sub-
plots. Each sub-plot consisted of six ridges, 5 m. in length and 60 cm apart. 
To avoid the effect of lateral movement of irrigation water, sub-plots were 
separated by cross chanals of 2 m width. Nitrogen in the form of ammonium 
nitrate 33.5% N (60 kg/fed.) was applied in two equal doses before the 
second and the third irrigation, respectively. 100 kg P2O5 per feddan was 
added during land preparation. All other cultural practices were done as 
normally recommended in cotton production. Chemical and physical analysis 
of the soil, monthly air temperature and relative humidity in both seasons are 
shown in Table 1 and 2 respectively. Five guarded hills (10 plants) were 
randomly chosen from the four inner rows to study the following characters: 
A) Growth characters: final plant height (cm), number of main stem 

internodes, main stem internodal length, number of sympodia and 
number of monopodia. 

B) Earliness measurements: Node location of the first sympodium, boll set 
percentage, shedding percentage, days to both first open flower and 

boll, and earliness percentage: First pecking x 100

1  +  2  peckingst nd

 

C) Seed cotton yield components: Number of open bolls, number of 
unopen bolls, boll weight (g), lint percentage and seed index (g/100 
seeds). Percentage of plant losses at the end of season and seed 
cotton yield (kintar/fed.) were estimated for cotton plants of the four 
inner rows of each plot. The statistical and combined analysis of the 
two seasons were done and performed according to Little and Hills 
(1978). The differences between means were tested according to 
Duncan's Multiple Range Test (1955). 

 Consumptive use of water (Cu) and water use efficiency (W.U.E.) 
were also estimated as follow: 
 The amount of consumptive use is assumed to be equal to the 
difference between both soil moisture content at 48 hours after irrigation just 
before the next irrigation field capacity and wilting point. The  quantities of 
consumptive use were calculated for the four soil depth i.e. 0-15, 15-30, 30-
45 and 45-60 cm) according to (Israelson and Hanson, 1962) as follows: 

U =  
2 1

100


 x  Bd x 

D

100
 x 4200. 

Where: 
U = Amount of consumptive use 

2 = Soil moisture percentage after irrigation. 

1 = Soil moisture percentage before irrigation. 
Bd = Bulk density in gm/cm3. 
D = Depth of soil sample 

 Water use efficiency (W.U.E.) was calculated according to the 
following formula (Vites, 1965): 

W.U.E. = Seed cotton yield (kg / fed.)

Consumptive use (m / fed.)3
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Table 1: The chemical and physical analysis of the soil for the two 

locations (two seasons) according at 30 cm depth of the soil. 

Character 1997 1998 Character 1997 1998 

Soil structures 
pH 
EC mmoh/cm 25oC 
Organic matter % 

Clay 
8.10 
3.60 
1.71 

Clay 
8.00 
3.40 
1.85 

Available N ppm 
Available P ppm 
Available K ppm 

20.00 
10.50 

820.00 

20.50 
10.80 

800.00 

 

Table 2: Monthly air temperature and relative humidity in 1997 and 

1998 seasons. 

Month  

1997 season  1998 season  

Air temp. oC R.H. % Air temp. oC R.H. % 

Max. Min. 7: 30 13: 30 Max. Min. 7: 30 13: 30 

March  
April 
May 
June 
July 
Aug. 
Sept. 
Oct. 

18.4 
21.5 
29.0 
32.3 
32.0 
30.5 
31.0 
29.4 

8.0 
9.0 

13.0 
18.3 
19.0 
18.0 
16.0 
12.8 

66.0 
62.5 
66.0 
68.5 
68.0 
71.0 
74.0 
71.0 

44.0 
38.5 
35.3 
44.0 
48.0 
52.0 
48.0 
42.0 

18.0 
25.0 
28.0 
32.7 
32.4 
33.8 
33.0 
28.5 

9.3 
12.0 
17.0 
21.0 
20.0 
22.0 
20.0 
17.0 

70.0 
74.7 
72.0 
77.0 
80.0 
79.0 
73.0 
70.5 

48.7 
50.0 
46.0 
62.5 
53.0 
47.4 
46.0 
40.0 

Data presented above were taken and calculated as an average per month (cited after Sakha 

Weather Station). 

 

Table 3: Sequence of irrigation intervals in 1997 and 1998 seasons. 

Irrigation  

sequence  

Irrigation intervals  

Every two weeks Every three weeks Every four weeks 

1997 1998 1997 1998 1997 1998 

Sowing irrigation  March, 28 March, 26 March, 28 March, 26 March, 28 March, 26 

First irrigation April, 22 April, 21 April, 22 April, 21 April, 22 April, 21 

Second irrigation  

(after the 1st N-dose) 
May, 6 May, 5 May, 13 May, 12 May, 20 May, 19 

Third irrigation 

 (after the 2nd N-dose) 
May, 20 May, 19 June, 3 June, 2 June, 17 June, 16 

Fourth irrigation May, 3 June, 2 June, 24 June, 23 July, 15 July, 14 

Fifth irrigation  June, 17 June, 16 June, 15 July, 14 August, 12 August, 11 

Sixth irrigation  July, 1 June, 30 August, 5 August, 4 Sept., 9 Sept., 8 

Seventh irrigation  July, 15 July, 16 August, 26 August, 25 - - 

Eighth irrigation  July, 29 July, 30 - - - - 

Ninth irrigation  August, 12 August, 13 - - - - 

Tenth irrigation  August, 26 August, 27 - - - - 
 

RESULTS AND DISCUSSION 
 

(A) Growth characters: 
 The combined data presented in Table 4 showed that irrigation 
intervals had a marked effect on all growth characters. Generally, cotton 
plants irrigated every two weeks throughout the season gave taller plants due  
to shorter internodes with higher node number in addition to more number of 
monopodia and sympodia which in turn maximized total dry matter of plants. 
The reverse trend was detected with prolonging irrigation intervals up to four 
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weeks. The pronounced reduction in vegetative growth in favour of 
prolonged irrigation intervals suggests a differential sensitivity existed 
between the plant water deficient required to inhibit growth and that required 
to cause stomatal closure which may affect assimilate translocation and 
accumulation (Hsiao, 1973). Similar results were obtained by Hamilton et al. 
(1956), Kater Hake et al. (1989) Radin et al. (1992) and El-Shahawy as well 
as Abd El-Malik (1999). 
 From the presented data in Table 4, final plant height and main stem 
internodal length were significantly increased by increasing plant density 
from 46666 up to 70000 plant/fed. The reverse trend was true regarding to 
number of main stem internodes, sympodial and monopodial branches 
besides total dry matter per plant. These findings may be explained on the 
bases that excessive shade of crowded plants (high densities) may increase 
gibberelin content in plant tissues that cause cell elongation (Warening and 
Philips, 1970, and Makram et al., 1994). These results are in agreement with 
those obtained by Nikolove (1981), Kerby et al. (1990), El-Shahawy et al. 
(1993) and Abd El-Malik and El-Shahawy (1999). 
 
(B) Earliness measurements: 
 The combined data given in Table 5 cleared that irrigation intervals 
exerted a highly significant effect on this group of traits, whereas early 
maturation was gained as irrigation intervals increased from two up to four 
weeks based on fewer number of days to both first open flower and boll but 
with higher percentage of the first picking. These results could be ascribed 
on the bases that plants grown with low water supply produced fewer nodes, 
fewer fruiting branches and fewer fruiting forms, but retained a high  
percentage of squares. Since growth of fruiting branches was also restricted 
by water deficit, a high percentage of bolls were located at the first fruiting 
position, illustrating the importance of high fruit set from early flowers for 
water-limited situations (Mauney and Stewart, 1986). Similar results were 
obtained by Chaudhry (1969), Abd El-Kader (1980), Kerby et al. (1990) and 
El-Shahawy and Abd El-Malik (1999). 
 Data from Table 5 showed that increasing plant density led to a 
significant increase in node location of first sympodium, shedding percentage 
and earliness percentage, while accelerated flower and boll opening with 
lower boll set percentage. These results may be due to that excessive 
vegetative growth of low plant density normally resulted in higher photothesis 
rate which in turn causes more boll setting with delay flower and boll 
formation as well as boll maturation. These results are in agreement with 
these obtained by Yasseen (1986), El-Shahawy et al. (1991) and Darwish et 
al. (1995). 
 
(C) Seed cotton yield and its components: 
 Combined data in Table 6 showed a prominent effect on this group 
of criteria except seed index indicating that adequate irrigation (every two 
weeks) increased significantly number of open and unopen bolls, boll weight, 
lint % and seed cotton yield (kintar/fed.), while it decreased plant losses 
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percentage. These findings could explained on the basis that sufficient water 
supply might promote leaf development which associated with 
photothensetic activity, translocation of assimilates to various sinks and 
utilization by different plant organs. (Mauney and Stewart, 1986). Similar 
results were obtained by Gomaa et al. (1981), Radin et al. (1992), El-
Shahawy et al. (193) and El-Shahawy and Abd El-Malik (1999). 
 Results in Table 6 cleared that increasing plant density up to 70000 
plant/fed. significantly increased number of unopen bolls, plant losses 
percentage and seed cotton yield (kintar/fed.) irrespective to the pronounced 
reduction in number of open bolls per plant. On the other hand, boll weight, 
lint % and seed index did not affect by this factor in this study. The increment 
of seed cotton yield related to higher plant density could be attributed to the 
remained and suitable number of plants at harvest was accompanied with 
intermediate growth canopy of this variety helped cotton plants to express its 
higher yield capacity. These results are in harmony with those obtained by 
Ali (1977), Abd El-Fattah (1979), Kerby et al. (1990) and El-Shahawy et al. 
(1993). 
 The interaction between irrigation intervals and plant density had any 
significant effect of all traits studied herein, revealing the parallel effect of 
each factor under the conditions of this study. 
 

Effect of irrigation intervals and plant density: 
 Data in Table 7 showed seasonal consumptive use of Giza 87 cotton 
cultivar in cubic meters per feddan as influenced by irrigation intervals and 
plant population density during 1997 and 1998 seasons. It is apparent that 
consumptive use was gradually decreased as irrigation intervals were  
increased. The results presented above provide a clear differences in water 
supply due to divergences in number of irrigations among treatments (Table 
3). 
 On the other hand, consumptive use was gradually decreased in 
favour of plant population density decrease. These reductions in 
consumptive use due to low plant densities may be a resultant expression of 
its lower water requirements than higher ones in the same ground area. 
 It is evident from Table 8 that water use efficiency (WUE) was 
apparently affected by irrigation intervals and plant population density in both 
seasons, whereas the reduction in WUE was achieved by the increase of 
irrigation intervals and decrease of plant density. The above reduction of 
WUE might be explained on the basis that plant water deficits over a long 
period of time can maintain an unbalanced vegetative and reproductive 
growth that imposed in seed cotton yield reduction. Similar results were 
obtained by Hamilton et al. (1965), Gomaa et al. (1981) and El-Shahawy and 
Abd El-Malik (1999). 
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 دور فترات الرى والكثافة النباتية فى إنتاجية القطن
 ىب د الح علام ـ،   ي  اس  *لام ال  يدـ، ع تت عب د ال   *هاوىـد الش ـم محمـد إبراهيـمحم

 **معانى تكريا أبو عمو، *على
 * ق م بحوث المعاملات التراعية للقطن ـ معهد بحوث القطن ـ مصر 

 البحوث التراعية ـ مصر** معهد بحوث اسراضى والمياه والبيئة ـ مركت 
 

ت  تتجومو   1998،  1997أقيمت  جربتجت ح ليتيجت ح تملاتب وثتلتزر وثةبوسيتب ت تو  ىت  مز تم   
زوثملصتز   ثمبو ب جأثيب ىجبو  وثبى زوثكث ىب وثنت جيب ستت  وثنمتز زوثجتكيتب 87صنف وثياح وثمصبى ريةة 

  ر وصصت  وثياتن وثب ي تيب ثاجتبوزمكزن جه. ك ح وثجصتمي  وحلصت  ق قاتن من تيب ىت  أبتتن مكتببو  ليت
جب واتزا وثبى )ك  أ تزسيح ، ك  ثلاثب أ  تين زك  أبتعب أ  تين( ى  ليح وصص  وثيان وث ييب ذو  وث ت

نت  /ىتموح. زقتم أز ت   46666،  56000،  70000مجتب ثتتثلار كث ىت   نت جيتب  5   زاز   60تعبض 
  وث ت   وم متح اتز  وثنتت   وثنىت    زستمم  تلامي وثجلتي  وحلص  ق وثم جبك إث  أح وثتبى كت  أ تتزسيح ة

اتتج  ززةح وثب ي تيب زستتمم وعىتبث وثثمبيتتب زوثو تبيب زوثتتزةح وثرت ف وثكتتت  زستمم وثتتتزة وثمجاتج  ز يتتب وثمج
 ي تتيب وثتتزةة زجصت ى  وثلتتتيح زملصتز  وثياتح وثةطتتب )قنا ب/ىتموح( تينمتت  أنيت  اتز   تتلامي   وث ت   وثب

مم ستر ةوم  متح ى  سمم وثنت ج  . زقم أم  طذه وثمع متب أي   ثجتأويب وثن تح ليتزكذثك وثن تب وثم زيب ثتايم 
ثتتزة    وثع ثيتبوعي   لج  جاج  أز  ةطبة زأز  ثزةة زقتت  مح وثن تب وثم زيب ثتجتكيب تصتبف وثنرتب ستح وثيتي
ذبة ع مت  وثتتم وثع قم زونوا ض وثن تب وثم زيب ثتج  قا. ث  يجأثب كت  متح وبجات ث سيتمة أز  ىتبث ثمتبى زكتذثك

 تاجبو  وثبى.
نت  /ىتموح إثت   70000نت  /ىتموح لجت   46666مح ن ليب أوبى أم  ةي مة وثكث ىب وثنت جيب متح  

تايتم ىت  ثوثم زيب  ةي مة وثاز  وثنى    ثتنت   زاز   لامي   وث    وثب ي يب زسمم وثتزة  يب وثمجاج  زوثن تب
 لا متح ستمموح( تينمت  قتتت  ستمم  تلامي   وث ت   وثب ي تيب زكتسمم وثنت ج   زملصز  وثياح وثةطب )قنا ب/ىم

 وعىبث وثثمبيب زوثو بيب زوثزةح وثر ف وثكت  زسمم وثتزة وثمجاج .
نت  /ىتموح( أم  إثت  بىتن مزقتن سيتمة أز  ىتبث  70000زت ثب   مح أح وثكث ىتب وثنت جيتب وثع ثيتب ) 

ة وثع قم إلا أنى  أ بس  وثن ح تإنيت   ستمم وعيت   ثمبى زةي مة وثن تب وثم زيب ثتج  قا مصلزتب تني  وثتز
لج  جاج  أز  ةطبة زأز  ثتزةة زةيت مة وثن تتب وثم زيتب ثتجتكيتب. زثت  جتثثب وثكث ىتب وثنت جيتب جتأثيبو معنزيت  ستت  
زةح وثتزةة زجص ى  وثلتيح زمع م  وثتذبة. أي   ث  يكح ثتجا س  تيح ىجبو  وثتبى زوثكث ىتب وثنت جيتب تأ جتأثيب 

زى ست  وثصا   وثممبز ب جل  ربزف طذو وثتلر. زقم نيص  كلا مح ولا جىلاك وثمت    )مجتب مكعت  معن
 ثتاموح( زكذثك كا ءة و جومو  وثم ء من ةي مة ىجبو  وثبى أز من ني  وثكث ىب وثنت  
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Table 4: Means of some growth characters of Giza 87 cotton cultivar as affected by irrigation  intervals and 

plant population density in 1997 and 1998 seasons. 
Treatments   Irrigation intervals [I]  Plant population density [P] I x P 

Growth characters  Seasons  Sig. Every two  
weeks 

Every three  
weeks 

Every four  
weeks 

Sig.  70,000 
plant/fed. 

56,000 
plant/fed. 

46.666 
plant/fed. 

Interaction  
significant  

Final plant  
height (cm) 

1997 
1998 

** 
** 

135.90 a 
119.04 a 

116.20 b 
115.17 b 

106.95 c 
102.41 c 

** 
** 

129.18 a 
122.20 a 

119.68 b 
113.01 b 

110.18 c 
101.41 c 

N.S. 
N.S. 

 Comb. ** 127.47 a 115.85 b 104.68 c ** 125.69 a 116.35 b 105.80 c N.S. 
Number of main  
stem internodes 

1997 
1998 

** 
** 

27.50 a 
25.90 a 

22.64 b 
21.79 b 

18.33 c 
16.91 c 

** 
** 

19.93 c 
17.65 c 

22.83 b 
21.79 b 

25.73 a 
25.16 a 

N.S. 
N.S. 

 Comb. ** 26.70 a 22.22 b 17.62 c ** 18.79 c 22.31 b 25.45 a N.S. 
Main stem internodal 

length (cm) 
1997 
1998 

** 
** 

4.94 c 
4.65 c 

5.13 b 
5.73 b 

5.83 a 
6.44 a 

** 
** 

6.48 a 
6.80 a 

5.24  b 
5.75 b 

4.28 c 
4.27 c 

N.S. 
N.S. 

 Comb. ** 4.80 c 5.43 b 6.14 a ** 6.64 a 5.50 b 4.28 c N.S. 

Number of sympodia 1997 
1998 

** 
** 

19.21 a 
17.04 a 

14.44 b 
13.49 b 

10.08 c 
8.89 c 

** 
** 

11.08 c 
8.78 c 

14.58 b 
13.32 b 

18.08 a 
17.32 a 

N.S. 
N.S. 

 Comb. ** 18.13 a 13.97 b 9.49 c ** 9.93 c 13.95 b 17.70 a N.S. 

Number of monopodia 1997 
1998 

* 
* 

1.00 a 
1.40 a 

0.91 a 
0.87 b 

0.50 b 
0.73 b 

* 
* 

0.56 b 
0.84 b 

0.76 ab 
0.91 b 

1.10 a 
1.24 a 

N.S. 
N.S. 

 Comb. * 1.20 a 0.89 b 0.62 b * 0.70 b 0.84 b 1.17 a N.S. 

Total dry matter (g)/plant  1997 
1998 

** 
** 

119.22 a 
115.87 a 

116.46 b 
112.75 b 

114.00 c 
109.88 c 

** 
** 

94.96 c 
91.82 c 

114.15 b 
110.27 b 

140.57 a 
136.41 a 

N.S. 
N.S. 

 Comb. ** 117.55 a 114.61 b 111.94 c ** 93.39 c 112.21 b 138.49 a N.S. 

Means designated by the same letter are not significantly different at 0.05 level according Duncan’s test. 

*, ** and N.S indicates P < 0.05, 0.01 and not significant 
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Table 5: Means of some earliness measurements of Giza 87 cotton cultivar as affected by irrigation intervals 

ands plant population density in 1997 and 1998 seasons. 
Treatments 

Seasons  
 Irrigation intervals [I] 

Sig.  
Plant population density [P] I x P 

Earliness 
measurements  

Sig. Every two  
weeks 

Every three  
weeks 

Every four  
weeks 

70,000 
plant/fed. 

56,000 
plant/fed. 

46.666 
plant/fed. 

Interaction  
significant  

Node location of the  
first sympodium 

1997 
1998 

N.S 
N.S 

7.29 
7.86 

7.20 
7.30 

7.25 
7.02 

** 
* 

7.85 a 
7.87 a 

7.25 b 
7.47 a 

6.65 c 
6.84 b 

N.S. 
N.S. 

 Comb. N.S 7.58 7.25 7.14 * 7.86 a 7.36 a 6.75 b N.S. 

Boll set percentage  
1997 
1998 

** 
** 

62.77 a 
58.58 a 

52.29 b 
55.91 b 

46.61 c 
53.44 c 

** 
** 

49.16 c 
52.37 c 

54.24 b 
55.90 b 

58.28 a 
59.66 a 

N.S. 
N.S. 

 Comb. ** 60.68 a 540.10 b 50.03 c ** 50.77 c 5.07 b 58.97 a N.S. 

Shedding percentage  
1997 
1998 

** 
** 

37.23 c 
41.42 c 

47.71 b 
44.09 b 

53.39 a 
46.56 a 

** 
** 

50.84 a 
47.63 a 

45.76 b 
44.10 b 

41.72 c 
40.34 c 

N.S. 
N.S. 

 Comb. ** 39.33 c 45.90 b 49.98 a ** 49.24 a 44.93 b 41.03 c N.S. 

Days to first flower 
1997 
1998 

** 
** 

105.63 a 
107.23 a 

102.74 b 
103.19 b 

101.79 c 
102.20 c 

** 
** 

98.43 c 
98.81 c 

104.64 b 
105.16 b 

108.20 a 
108.66 a 

N.S. 
N.S. 

 Comb. ** 106.43 a 102.97 b 101.99 c ** 98.62 c 104.90 b 108.43 a N.S. 

Days to first open boll  
1997 
1998 

** 
** 

157.79 a 
157.44 a 

152.96 b 
153.41 b 

150.99 c 
152.04 c 

** 
** 

147.40 c 
148.06 c 

154.35 b 
155.34 b 

1690.00 a 
159.49 a 

N.S. 
N.S. 

 Comb. ** 157.62 a 153.19 b 151.52 c ** 147.73 c 154.85 b 159.75 a N.S. 

Earliness percentage 
1997 
1998 

** 
** 

55.84 c 
56.95 c 

67.11 b 
68.00 b 

74.46 a 
71.95 a 

** 
** 

66.30 a 
67.63 a 

66.27 a 
64.48 b 

64.84 b 
64.41 b 

N.S. 
N.S. 

 Comb. ** 56.40 c 67.56 b 73.21 a ** 66.97 a 65.38 b 64.63 b N.S. 

Means designated by the same letter are not significantly different at 0.05 level according Duncan’s test. 

*, ** and N.S indicates P < 0.05, 0.01 and not significant 
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Table 6: Means of seed cotton yield (kintar/fed.) and its components of Giza 87 cotton cultivar as affected by 

irrigation intervals and plant population density in 1997 and 1998 seasons. 
Treatments   Irrigation intervals [I]  Plant population density [P] I x P 

Seed cotton yield and  
its components   

Seasons  Sig. Every two  
weeks 

Every three  
weeks 

Every four  
weeks 

Sig.  70,000 
plant/fed. 

56,000 
plant/fed. 

46.666 
plant/fed. 

Interaction  
significant  

Number of open bolls 1997 
1998 

** 
** 

13.60 a 
14.65 a 

12.50 b 
13.59 b 

10.90 c 
11.39 c 

* 
* 

11.90 b 
1301 b 

12.00 b 
13.08 b 

13.10 a 
14.54 a 

N.S. 
N.S. 

 Comb. ** 14.13 a 13.05 b 11.15 c * 12.46 b 12.54 b 13.82 a N.S. 
Number of 

 Unopen bolls 
1997 
1998 

* 
* 

1.90 a 
1.64 a 

1.59 a 
1.31 a 

0.97 b 
0.81 b 

* 
* 

1.72 a 
1.56 a 

1.51 a 
1.39 a 

1.22 b 
0.81 b 

N.S. 
N.S. 

 Comb. * 1.77 a 1.45 a 0.89 b * 1.64 a 1.45 a 1.02 b N.S. 

Boll weight (g) 1997 
1998 

* 
* 

2.10 a 
2.00 a 

1.92 a 
1.89 a 

1.57 b 
1.68 b 

N.S 
N.S 

1.83 
1.88 

1.87 
1.86 

1.89 
1.99 

N.S. 
N.S. 

 Comb. * 2.05 a 1.91 a 1.63 b N.S. 1.86 1.87 1.94 N.S. 

Lint percentage  1997 
1998 

* 
* 

33.89 a 
31.43 a 

33.59 a 
31.40 a 

32.41 b 
30.94 b 

N.S 
N.S 

33.28 
31.22 

33.30 
31.26 

33.30 
31.29 

N.S. 
N.S. 

 Comb. * 32.66 a 32.50 a 31.68 b N.S. 32.25 32.28 32.30 N.S. 
Seed index  

(g/100 seeds) 
1997 
1998 

N.S 
N.S 

9.64 
9.26 

9.58 
9.28 

9.28 
9.05 

N.S 
N.S 

9.41 
9.34 

9.49 
9.02 

9.60 
9.23 

N.S. 
N.S. 

 Comb. N.S 9.45 9.43 9.17 N.S. 9.38 9.26 9.42 N.S. 

Plant lasses percentage 1997 
1998 

** 
** 

15.03 c 
15.25 c 

17.70 b 
18.37 b 

19.75 a 
20.34 a 

** 
** 

20.76 a 
21.36 a 

17.46 b 
19.49 b 

13.76 c 
16.11 c 

N.S. 
N.S. 

 Comb. ** 15.14 c 18.04 b 20.05 a ** 21.06 a 18.48 b 14.94 c N.S. 
Seed cotton yield 

(kintar/fed.) 
1997 
1998 

* 
** 

8.20 a 
8.95 a 

7.22 b 
7.81 b 

5.15 c 
5.71 c 

** 
** 

7.97 a 
8.85 a 

6.75 b 
7.06 b 

5.85 c 
6.56 c 

N.S. 
N.S. 

 Comb. ** 8.58 a 7.52 b 5.43 c ** 8.41 a 6.91 b 6.21 c N.S. 

Means designated by the same letter are not significantly different at 0.05 level according Duncan’s test. 

*, ** and N.S indicates P < 0.05, 0.01 and not significant 
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Table 7: Seasonal consumptive use of cotton in m3/fed. as affected by irrigation intervals and plant population 

density during 1997 and 1998 seasons. 

Seasons 1997 1998 

Plants population density  

 Irrigation intervals  

70000 

plants/fed. 

56000 

plants/fed. 

46666 

plants/fed. 

Means  70000 

plants/fed. 

56000 

plants/fed. 

46666 

plants/fed. 

Means  

14 days (2 weeks) 
21 days (3 weeks) 
28 days (4 weeks) 

2965.61 
2600.36 
2495.44 

2912.96 
2545.84 
2335.14 

2870.87 
2501.77 
2303.56 

2916.48 
2549.32 
2344.71 

3011.04 
2662.83 
2497.76 

2955.91 
2612.59 
2453.92 

2907.83 
2571.88 
2414.66 

2958.26 
2615.77 
2455.45 

Means 2653.80 2597.98 2558.73 2603.50 2723.88 2674.14 2631.46 2676.49 

 
Table 8: Water use efficiency in kilogram seed cotton yield in cubic meter of water as affected by irrigation 

intervals and plant population density during 1997 and 1998 seasons. 

Seasons 1997 1998 

Plants population density  

 Irrigation intervals  

70000 

plants/fed. 

56000 

plants/fed. 

46666 

plants/fed. 

Means  70000 

plants/fed. 

56000 

plants/fed. 

46666 

plants/fed. 

Means  

14 days (2 weeks) 
21 days (3 weeks) 
28 days (4 weeks) 

0.44 
0.40 
0.38 

0.40 
0.38 
0.36 

0.29 
0.27 
0.24 

0.38 
0.35 
0.33 

0.47 
0.45 
0.40 

0.36 
0.34 
0.36 

0.30 
0.29 
0.27 

0.38 
0.36 
0.34 

Means 0.41 0.38 0.27 0.35 0.44 0.35 0.29 0.36 
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