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                                          Abstract    

Two field experiments were conducted at Shandaweel Agric. 

Res. Station (Sohag governorate), Egypt in 2008 and 2009 seasons 

to study the effect of two population density (43076 and 64615 

plants/fed.) through four plant distributions, (10 cm. and 1 

plant/hill), (20 cm. and 2 plants/hill), equal 64615 plants/fed. and 

(15 cm. and 1 plant/hill), (30 cm. and 2 plants/hill) equal 43076 

plants/fed. and three levels of nitrogen fertilization (45, 60 and 75 

kg N /fed.) on growth, flowering and earliness characters on 

Egyptian cotton (Gossypium barbadense L.) cultivar (Giza 90). The 

high population 64615 plants/fed. through plant distribution (10 

cm. and 1 plant/hill) increased plant height at all ages as well as at 

harvest, the first fruiting node, days to first flower appearance in 

both seasons and days to first open boll appearance in the first 

season. Meanwhile, the plant distribution (20 cm. and 2 plants/fed. 

with the same density 64615 plants/fed.) increased days to first 

open boll appearance in the second season. Increasing plant 

spacing up to 30 cm. 2 plants/hill (43076 plants/fed.) gave the 

highest value of number of monopodia and sympodia 

branches/plant at all ages and at harvest in both seasons, number 

of green leaves /plant at all ages in 2008 and at 105 age in 2009, 

dry weight of leaves (gm) at 75, 135and 105 ages in the both 

seasons, dry weight of reproductive organs/plant at ages 105 and 

135 in both seasons, total dry weight/plant at ages 75, 135and 

105, 135 in the first and second season, respectively, leaf area per 

plant at age 135 in the first season, earliness percentage  and 

number of flowers /plant, Shedding percentage of bolls in both 

seasons and second season respectively. While, 15 cm. 1 plant/hill 

with the same density gave highly significant increase number of 

green leaves /plant at age 75 and 135 in the second season, dry 

weight of leaves at 105 age and 75, 135 ages in the first and 

second season respectively, dry weight of reproductive 

organs/plant at age 75 in both seasons, total dry weight/plant at 

ages 105 and 75 in the first and second season respectively, leaf 

area per plant at age 75, 105 and at all ages in the first and second 

seasons respectively and number of flowers /plant, Shedding 

percentage of bolls in the first season. Application of nitrogen 

fertilizer up to 75 kg N/fed. significantly increased plant height, 

number of monopodia and sympodia branches/plant, number of 

green leaves /plant, dry weight of leaves, dry weight of 

reproductive organs/plant, total dry weight/plant, leaf area /plant, 

the first fruiting node, days to first flower and open boll 

appearance, number of flowers /plant and shedding percentage of 
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bolls in the second season. While, decreasing nitrogen fertilizer up 

to (45 kg N/fed.) led to significant increase in earliness percentage 

in both seasons. 

Interaction between population density and nitrogen fertilizer 

was insignificant on all attributes studied, except, number of 

monopodia branches at ages 75 and 105, total dry weight/plant at 

age 135, the first fruiting node, number of flowers /plant and 

shedding percentage of bolls in the first season, dry weight of 

leaves at ages 75 and 105, leaf area /plant at 105 age and 

earliness percentage in the second season, number of sympodia 

branches/plant at harvest, number of green leaves per plant at 

ages 75 and 105 and days to first flower appearance in both 

seasons. 

For yield and yield component, increasing plant spacing up 

to15cm.1 plant/hill or 30cm.2 plants/hill equal(43076 

plants/fed.)gave the highest value of number of open bolls and 

seed cotton yield/plant and boll weight in two seasons and at the 

first season respectively ,plant spacing at 20cm. between hills and 

2 plants/hills(64615 plants/fed.)gave highly significant increase 

seed cotton yield and lint yield ken./fed. in both seasons and first 

season respectively, increasing plant spacing between hills (43076 

plants/fed.) gave a significant increase in lint percentage in both 

seasons seed index and oil percentage in the second season 

.Application of nitrogen fertilizer up to high rate 75 kg  n/fed. 

significantly increased the number of unopen bolls, boll weight, 

seed cotton yield, seed cotton yield ,lint yield/fed. and seed index. 

While, deceasing nitrogen fertilizer up to (45 kg N/fed.)led to 

significant increase in number of open bolls/plant and lint 

percentage in both seasons. The interaction between population 

density through plant distribution and nitrogen fertilizer was 

insignificant on all attributes stud, except, seed cotton yield/plant. 

The higher yield was obtained from the planting at (20cm. between 

hills and 2 plant/hill)x75 kg N/fed. in both seasons. 

INTRODUCTION 

Cotton (Gossypium barbadense L.) is considered the main fiber crop in Egypt as 

well as the world. Therefore, a great effort should be continued to improve its quality 

and quantity either through cultural practices and breeding programs. The cotton yield 

or any other economic character, is influenced by the various agronomic practices 

especially the amount of fertilizers or plant density. Therefore, the important question 

is, what is the most suitable amount of nitrogen fertilizer, how many plants per fed. 

are needed with suitable distribution for these plants in the field to obtain the 

maximum yield with high quality.  

Population density in cotton is aimed to find the desirable number of plants per 

fed. and the suitable distribution for these plants in order to decrease competition 

between plants within hill on environmental requirements and produce higher yields 

and good quality. Obasi & Msaakpa (2005), El-Hindi et. al. (2006), Hamed (2006) and 
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Mahdi (2007) found that the low plant density showed significant increment in number 

of fruiting branches/plant. Abo-Shetaia et. al. (2008) and El-Samad et. al. (2008) 

found that plant height increased significantly as plant density was increased. While, 

decreasing plant density led to increasing monopodia branches, number of 

leaves/plant, dry weight of leaves/plant and leaf area/plant. On the contrary, El-Hindi 

et. al. (2006) stated that increasing plant density led to decrease plant height. 

Mahatale et. al. (2003) found that the number of leaves, number of monopodial 

branches and dry matter/plant. Heitholt (1995) found that wider spacing recorded the 

higher values of number of flowers and shedding percentage. El-Shahawy et. al. 

(1997) revealed that increasing population density significantly increased shedding 

percentage, plant height and earliness percentage. While, decreasing plant density led 

to a significant increase in number of monopodial branches/plant. Mahdi (2007) found 

that high plant density of 93.333 plants/fed. resulted the highest values of plant 

height, node number of first sympodium, days to first flower and first open boll. 

Hamed (2006), El-Hindi et. al. (2006)and Mahdi (2007) ,reported that 

decreasing population density increased No. open bolls/plant, boll weight, and seed 

cotton yield/plant. While, El-Samad et. al. (2008), and Wrather et. al. (2008).found 

that the high plant density resulted the highest values of seed cotton yield/fed. and 

lint yield/fed.m. Molin and hugie (2010) recorded that the highest lint percentage 

obtained from the highest plant density. . 

Nitrogen is an important factor limiting plant growth. The response of cotton 

plants to nitrogen fertilization depends mainly on soil fertility level and cotton variety. 

Therefore, it is suitable to apply nitrogen fertilizer in an adequate amount necessary 

for plant nutrition to produce higher yields with good quality. El-Ganaini et. al. (2005) 

found that plant height, number of leaves per plant, leaf area per plant and dry 

weight of leaves per plant, number of fruiting branches per plant and average weight 

of bolls per increased with increasing rates of nitrogen. Ansari and Mahey (2003) 

found that plant height, total dry weight, leaf area and reproductive dry matter 

production increased with increasing N level up to 80 kg/ha. El-Hindi et. al. (2006) 

found that nitrogen fertilizer levels had marked effects on number of days from 

sowing to the first flower opening and boll opening, number of fruiting 

branches/plant, plant height. Mahdi (2007) found that adding 90 kg N/fed. showed 

the highest values for node number of first sympodium, days to first flower and first 

open boll. While, number of fruiting branches/plant and plant height were not 

significantly affected by nitrogen fertilizer rates. El-Tabbakh (2002a)) showed that 

plant height increased by increasing N rate. While, ginning percentage and yield 

earliness declining trend with an increase in N rate. Mc-Connell et. al. (1993) reported 
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that earliness was reduced by increasing N rate. El-Shahawy & Abd El-Malik (1999) 

found that the highest N rate increased final plant height, number of monopodia, 

sympodia, boll retention, dry weight of vegetative and fruiting parts and total dry 

weight. Increasing nitrogen levels delayed maturation as presented by higher nodal 

position of the first sympodium, days to both first open flower and boll and lower 

earliness percentage. El-Shahawy et. al. (1997) revealed that final plant height, 

number of monopodial and sympodial branches/plant, boll setting percentage 

significantly increased by increasing nitrogen level, while shedding and earliness 

percentage had a reverse trend.  

Ibrahim (2008) found that No. of open bolls/plant, No. of unopen bolls/plant, 

boll weight, seed index, lint percentage, seed cotton yield per plant and fed., 

increased significantly by increased NPK fertilizers levels. While, Darwish and Hegab 

(2000), found that lint percentage increased by decreasing N levels. Mahdi (2007) 

found the highest nitrogen levels increased No. of open bolls/plant, boll weight, seed 

cotton yield per plant and fed. While, lint percentage and seed index were not 

significantly affected by nitrogen fertilizer levels. 

MATERIALS AND METHODS 

          The present investigation was carried out at Shandaweel Agric. Res. Station 

(Sohag governorate), ARC, during the two successive growing seasons 2008 and 

2009, using the Egyption cotton cultivar Giza 90. A split-plot design with four 

replications during the two seasons. The plant density represented the main plots and 

nitrogen fertilization represented the sub-plots. The area of the experimental plot was 

20.47 m2 (4.5 meters length and 4.55 meters width). Each plot consisted of 7 rows, 

spacing between rows were 65 cm.  

The factors study: 

A- Population density through plant distribution: 

1. 10 cm between hills (one plant per hill) i.e., 64615 plants per feddan. 

2. 15 cm between hills (one plant per hill) i.e., 43076 plants per feddan. 

3. 20 cm between hills (two plants per hill) i.e., 64615 plants per feddan.            

4. 30 cm between hills (two plants per hill) i.e., 43076 plants per feddan. 

Planting was done by the local method of dibbling 5 to 7 seeds in each hill by 

hand at the last week of March and thinning was carried out after about 35 days after 

planting, leaving the required number of plants per hill. 

B. Nitrogen fertilization levels: 

          1. 45 kg N/fed.       2. 60 kg N/fed.         3. 75 kg N/fed. 
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Nitrogen fertilization in form of ammonium nitrate (33 % N) was applied 

according to different treatments at two equal portions, the first portion applied 

before the second irrigation and the 2 nd one was applied before the 3 rd irrigation.  

Table 1. Physical and chemical properties of the upper 40 cm of the experimental soil 
sites in 2008 and 2009 seasons. 

Table 2. Mean of temperature during experimental seasons. 

Source: Sohag Agrometeorological station. 

Data recorded:   

A. Growth traits: 

During the growing season, growth characters were estimated during the 

vegetative and budding, flowering and bolling stages at 75, 105 and 135 days from 

planting in the tow seasons to determine the following traits:   

Properties 2008 season 2009 season 

Physical analysis 

Sand% 20% 18% 

Silt 50% 52% 

Clay 30% 30% 

Soil texture Silt clay loam 

Chemical analysis 

S.P 67.0 66.0 

pH (1:1) 7.66 7.60 

O.M 1.68 1.70 

CaCo3 % 3.88 3.90 

E.C  (mm /cm) 1.6 1.65 

So4 meq /L 2.0 3.0 

CL  meq /L 4.0 4.0 

Co3&HCo3 meq /L 10.0 9.5 

Ca  meq /L 7.0 8.0 

Mg meq /L 6.24 6.0 

Na  meq /L 2.36 2.09 

Total N % 1.8 1.6 

Total P (ppm) 55 51 

Total K (ppm) 251 229 

 

Month 

Aver. Tem. oC 

2008 2009 

T. Max. T. Min. Mean T. Max. T. Min. Mean 

March 

April 

May 

June 

July 

August 

September 

October 

26.36 

34.28 

36.55 

40.46 

40.95 

39.1 

35.8 

34.08 

9.87 

16.71 

22.43 

23.38 

24.63 

22.92 

21.04 

18.87 

18.12 

25.50 

29.49 

31.92 

32.79 

31.01 

28.42 

26.48 

25.03 

33.8 

34.51 

40.73 

41.41 

38.12 

37.2 

34.64 

8.44 

12.0 

18.66 

23.73 

28.54 

22.91 

21.28 

18.64 

16.74 

22.9 

26.59 

32.23 

34.98 

30.52 

29.24 

26.64 
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1.  Plant height (cm.): It was estimated in cm, from cotyledonary nodes to the top of 

the plant, at different plant ages, i.e., 75, 105, 135 days after planting (DAP) 

and at harvest. 

2.  Number of monopodia branches/plant at different plant ages, i.e., 75, 105, 135 

DAP and at harvest. 

3. Number of sympodia branches/plant at different plant ages, i.e., 75, 105, 135 DAP 

and at harvest. 

4. Number of green leaves per plant at different plant ages, i.e., 75, 105 and 135 

DAP. 

5. Dry weight of leaves (gm) at different plant ages, i.e., 75, 105 and 135 DAP. 

6. Dry weight of reproductive organs/plant (gm) at different plant ages, i.e., 75, 105 

and 135 DAP. 

7. Total dry weight/plant (gm) at different plant ages, i.e., 75, 105 and 135   DAP. 

8. Leaf area per plant at different plant ages, i.e., 75, 105 and 135 DAP. was 

estimated according to the following equation: 

    
plant / discs leaf of  Dry weight

2cmin   area discs   plant   x  / leaves of  Dry weight
 

B- Flowering and earliness traits: 

1- The first fruiting node: It was calculated by counting number of nodes from the 

tow cotyledons nodes (0.0) to the location of first fruiting branch. 

2- Days to first flower appearance: the number of days from planting until the 

appearance of first flower was determined. 

3- Days to first open boll appearance were determined as days from planting until the 

appearance of first open boll. 

4- Earliness percentage: This character was estimated according to the following 

formula: 

100
second) (first  picking  total theofcotton  seed Average

   pickingfirst  of yieldcotton  seed Average ×
+

=

 

5- Number of flowers per plant. 

6- Shedding percentage of bolls: It was calculated from the following equation:  

100
 /plantflowersnumber  Total

tbolls/plan ofnumber   total-ant flowers/plnumber  Total   ×=

 

C- Distribution of flowers during the flowering period: 

Flowers were counted daily, and then each flower was labelled according to its 

appearance. Flowering data was used for flowering curves as well as the estimation of 
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the effect of population density through plant distribution and nitrogen fertilization 

upon flowering.    

D-Yield and its component : 

1-Number of open bolls /plant the average number of open bolls/plant was calculated 

by counting the open bolls on the above the representative plants before the first and 

second piking. 

2-Number of unopen bolls/plant. 

3-Averagseed cotton yield in grams/plant: It was estimate from the above ten 

representative plants. 

4-Bollweight in grams :the average boll weight was estimated as follow: 

            

Boll weight = 
Seed cotton yield /plant in grams 

Number of harvested boll/plant 

 

5-Seed cotton yield/feddan in kentars :seed cotton yield /plot in kilograms was 

recorded and transformed to kentars /feddan (one kentar=157.5kg).the seed cotton 

was picked twice in two seasons, in picking only four rows in the middle of each plot 

were selected to be picked in order to avoide any border effect. 

6-Lint yield /feddan in kentar 

7-Lint percentage :calculated from the following equation : 

 

Lint percentage= 
Weight of lint cotton 

X 100 
Weight of seed cotton 

8-seed index :Weight of 100 seeds in grams. 

 The collected data were subjected to the proper statistical analysis of split plot 

design according to the procedure outlined by Snedecor and Cochran (1981). For 

comparison between means, L.S.D. at 5% level of probability was used. 

 

RESULTS AND DISCUSSION 

Effect of population density through plant distribution, nitrogen fertilization 

levels and their interaction on 

A- Growth traits 

Results presented in Tables (3, 4, 5, and 6 ) revealed that decreasing 

population density from (64615 plants/fed.) to (43076 plants/fed.) through plant 

distribution at a wider distance (30 cm 2 plants/hill) led to a significant increase in 

number of monopodia and sympodia branches/plant at all ages under study, in both 
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seasons, number of green leaves /plant at all ages in the first season and at 105 age 

in the second season, dry weight of leaves (gm) at 75, 135and 105 ages in the first 

and second season respectively, dry weight of reproductive organs/plant at ages 105 

and 135 in both seasons, total dry weight/plant at ages 75, 135and 105, 135 DAP in 

the first and second season, respectively, leaf area per plant at age 135 in the first 

season. However, plant distribution (15 cm 1 plant/hill) with the same density (43076 

plants/fed.) gave highly significant increase in other ages to the previous characters. 

This trend could be explained on the fact that in case of low population density 

produced by expanding hill spacing, plants would have better opportunity to produce 

more metabolite contents and increased leaf area of plants at all plant ages and a 

positive effect on plant growth and productivity. Similar findings were obtained by 

Mahatale et. al. (2003), Obasi & Msaakpa (2005), Mahdi (2007), Abo-Shetaia et. al. 

(2008) and El-Samad et. al. (2008). However, the high population 64615 plants/fed. 

through different distances (10 cm. and 1 plant/hill) increased plant height at all ages 

and at harvest in both seasons. These averages were 56.06, 120.78, 135.61 and 

141.15 cm at 75, 105, 135 DAP and at harvest during 2008 season. The 

corresponding averages during 2009 season were 67.78, 133.22, 164.94 and 179.68 

cm for the ages 75, 105, 135 days after planting and at harvest. This increment in 

plant height could be explained that higher dense of plants excessive shade exist 

which help to produce more content of gibberelin in tissues and consequently higher 

plants formed. These results are in harmony with those obtained by Mahdi (2007), 

Abo-Shetaia et. al. (2008) and El-Samad et. al. (2008).  

Data presented in Tables (3, 4, 5 and 6), clear that increasing nitrogen 

fertilizer level up to 75 kg N/fed. Significantly increased plant height, number of 

monopodia, sympodia branches, number of green leaves, dry weight of leaves, dry 

weight of reproductive organs, total dry weight/plant and leaf area /plant. This may 

be due to strong the vegetative growth and produced more from vegetative growth, 

plant height, dry weight per plant, number of fruiting branches also, it is obvious that 

Giza 90 variety respond to the increase of nitrogen fertilization. This result is in 

harmony with that reported by. Similar results were obtained by El-Shahawy & Abd El-

Malik (1999), Ansari & Mahey (2003), El-Ganaini et. al. (2005)and El-Hindi et. al. 

(2006).  

The results recorded in Tables (3, 4, 5 and 6 ) indicate that interaction between 

population density through plant distribution and nitrogen fertilizer treatment had 

significant on number of monopodia branches at ages 75 and 105 days and total dry 

weight/plant at age 135 days in the first season, dry weight of leaves at ages 75 and 

105 days and leaf area /plant at 105 days in the second season, number of sympodia 
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branches/plant at harvest and number of green leaves /plant at ages 75 and 105 DAP 

in both seasons.  

B- Flowering and earliness traits 

Results present in Table (7) revealed that decreasing population density from 

(64615 to 43076 plants/fed.) led to a significant increase in earliness percentage  and 

number of flowers /plant, shedding percentage of bolls in both seasons. These results 

could be attributed to high the competition between plants on nutrient elements, light 

intensity and moisture in case of close distance between hills which led to a 

depression in the amount of metabolites synthesized in cotton plants, on the other 

hand wider spacing allowed for more dry matter distribution allocated to the new 

grown leaves, branches and thus led to increase earliness percentage and higher 

number of flower/plant. Similar findings were obtained by Heitholt (1995). However, 

the high population 64615 plants/fed. through a closer distance (10 cm. and 1 

plant/hill) increased the first fruiting node in both seasons, days to first flower 

appearance in both seasons, days to first open boll appearance in the first season. 

Meanwhile, the plant distribution (20 cm. and 2 plants/fed. with the same density 

64615 plants/fed.) increased days to first open boll appearance in the second season. 

The obtained results are in agreement with those conducted by Obasi & Msaakpa 

(2005) and Mahdi (2007). 

Results in Table (7) indicated that nitrogen fertilizer levels significantly 

increase the first fruiting node in first season, days to first flower and open boll 

appearance in both seasons, number of flowers and shedding percentage of bolls per 

plant in the second season. These results possibly due to that higher nitrogen level 

causes excessive vegetative growth consequently resulted in higher node location of 

first sympodium, delaying the appearance of first flower and opening boll and caused 

production of more flowers per plant. The obtained results are in agreement with 

those conducted by Raza et. al. (2004), El-Hindi et. al. (2006)and Mahdi (2007).While, 

decreasing nitrogen fertilizer led to significant increase in earliness percentage this 

effect was significant in the first and second seasons. The highest values (71.56 % 

and 67.48 %) were obtained when nitrogen was applied at a rate of 45 kg N/fed., 

during 2008 and 2009 season, respectively. These results are in agreement with El-

Shahawy & Abd El-Malik (1999) and El-Tabbakh (2002a). 

Data presented in Table (7) show the interaction between population density 

and nitrogen fertilizer treatments significantly on the first fruiting node, number of 

flowers and shedding percentage of bolls per plant in the first season and first flower 

appearance in both seasons and earliness percentage, in the second season. 
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C- Distribution of flowers during the flowering 

The general trend of chape of the curves of the accumulative number of 

flowers produced per plant during the flowering period for plants growing in four plant 

distribution in 2008 and 2009 was similar as shown in Fig (1-12).  

The effect of population density through plant distribution on number of 

flowers, in weeks and its cumulative percentage are presented in Figs (1 and 2) which 

show the shape curves for the different plant distribution. The difference in the 

cumulative number of flowers per plant was low in the early part of flowering period 

and increased with progress of the towards maturity as shown in Fig (1 and 2) .Low 

population density (43076 plants/fed.) throw plant distribution (15 cm. between hills 

and 1 plant/hill) in the first seasons and at sowing (30 cm. between hills and 2 

plants/hill) in the second season gave the highest values from cumulative percentage 

of flowers produced per plant at weekly intervals and caused an extension of 

flowering period because retarded flowering. This may be the strong growth 

vegetables. These results were coincided with that obtained by Clawson et. al. (2008). 
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Fig 1. Flowering distribution at weekly intervals of four plant  distribution at different nitrogen in 2008 

season. 
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    Fig. 2. Flowering distribution at weekly intervals of four plant distribution at different nitrogen in 

2009season 

For the effect of nitrogen levels on number of flowers, in weeks and its 

accumulative percentage are presented in Fig (3 and 4) which show the shape of 

curves for the different nitrogen level. Increasing nitrogen application up to 60 kg 

N/fed. and 75 kg N/fed. in the first and second seasons increased number of flowers 

per plant till the end of the  
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Fig .3. Flowering distribution at weekly intervals of three nitrogen levels at different plant 

distribution levels in 2008 season. 
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Fig.4. Flowering distribution at weekly intervals of three nitrogen levels at different plant distribution levels 

in 2009 season. 

flowering season, respectively. The curve peak reached its maximum of flower 

production at approximately sixth week from flowering in the both seasons. The 

cumulative number of flowers per plant was low in the early part of flowering period 

and increased with progress of the towards maturity. 

Generally, the slow starting of flowering at the beginning of flowering period 

by increasing nitrogen level may be due to that higher nitrogen rates retarded 

flowering as a result of increasing the period of vegetative growth. Also, the increase 

in flowering rate after this period could be explained on the basis that higher nitrogen 

applications increased flower production and therefore it prolonged the flowering habit 

of the plant. Similar findings were obtained by Raza et. al. (2004).  

The interaction of population density through four plant distribution and 

nitrogen fertilization levels for Giza 90 variety are illustrated in Figs (5-12). Which that 

the different curves shapes for the interaction between the population density and 

nitrogen levels. 
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Fig. 5.Flowering distribution at weekly intervals of three nitrogen levels at plant distribution (10 cm and 1 

plant/hill) in 2008 season.  
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Fig.6. Flowering distribution at weekly intervals of three nitrogen levels at plant distribution (10 cm and 1 

plant/hill) in 2009 season.  
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Fig. 7. Flowering distribution at weekly intervals of three nitrogen levels at plant distribution (15 cm and 1 

plant/hill) in 2008 season. 
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 Fig. 8. Flowering distribution at weekly intervals of three nitrogen levels at plant distribution (15 cm and 1 

plant/hill) in 2009 season.  
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Fig. 9. Flowering distribution at weekly intervals of three nitrogen levels at plant distribution (20 cm and 2 

plants/hill) in 2008 season. 
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Fig.10. Flowering distribution at weekly intervals of three nitrogen levels at plant distribution (20cm and 2 

plants/hill) in 2009 season.  
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Fig. 11. Flowering distribution at weekly intervals of three nitrogen levels at plant distribution (30 cm and 2 

plants/hill) in 2008 season.  
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Fig. 12. Flowering distribution at weekly intervals of three nitrogen levels at plant distribution (30 cm and 2 

plants/hill) in 2009 season.    

D. Yield and Yield components 

Results presented in tables (8and9) revealed that decreasing population 

density from (64615 plants/fed) to (43076plants/fed.)through plant distribution led to 

a significant increase in number of open bolls/plant, seed index and seed cotton yield 

in both seasons, average boll weight and lint percentage in the second season and 

number of unopen bolls/plant in the first season .these results might be due to 

decreasing population density encouraging cotton plants to form more heavy bolls and 

give the highest yield/plant. The previous reduction in number of open bolls/plant and 

boll weight at crowded plants on the consideration of unit ground area. The results in 

the same Tables show that planting two plants per hill at a wider distance 

(30cm.between hills of 43076 plants/fed.) was found to give the highest values of this 

character. These results could be explained on the basis that cotton plants grown at 

wider hill space resulted in low competition between it for nutrient elements, soil 

moisture and sun light , so that translocation (and consequently accumulation) of 

metabolites through fruits was increased spacing on seed cotton yield or its 

components was stated by most workers mentioned in this literature. Similar findings 

were obtained by Abo-Shetaia et. al. (2008) and El-Samad et. al. (2008) .However, 

increasing population density increased of un open bolls/plant in the second season, 

boll weight in the first season, seed cotton yield and lint yield /fed. In both seasons 

and lint percentage in the first season. The highest value in this trait was obtained 

from sowing at (20cm.and 2 plants/hill of 64615 plants/fed.) compared with sowing at 

(10cm. and  1plant/hill in the same density).The increase in population density 

compensated the forementioned trends and led to the higher yield/unit area. 

However, number of total bolls, number of open bolls and boll weight took another 
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trend these results are in harmony with those obtained by Mahdi (2007), El-Samad et. 

al. (2008) and Wrather et. al. (2008). 

 The results in Tables(8and9),it is also clear that increasing N level 

significantly  increased  number of unopen bolls and seed cotton yield/plant , average 

boll weight, seed cotton yield and lint yield /fed. and seed index in both seasons. This 

may be due to strong the vegetative growth and produced more from bolls/plant with 

increasing the period of vegetative growth ,plant height, dry weight per plant, number 

of fruiting branches and boll weight. This result is in harmony with that reported by 

El-Hindi et. al. (2006) Mahdi (2007). Ibrahim (2008) and Molin and 

hugie(2010).While, adding 45 kg N /fed .was found to give  the highest number of 

open bolls/plant and lint percentage ,as compared  to 60 and 75 kg N /fed .these 

results may be due to increasing infested bolls at higher nitrogen treatment 75 kg 

nitrogen and resulted in reducing number of open bolls per plant . these results are in 

agreement with those obtained by Darwish and Hegab(2000),) and El-Hindi et. al. 

(2006). 
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لنباتات  والمحصولالتزهير والتبكير وصفات  النموعلى  بعض المعاملات الزراعية تأثير
 09صنف جيزة  طنالق

 1أحمد عيد محمود السيد  , 2مصطفي محمد إبراهيم،   2عبد الرحيم سيد أبوالحمد ,  1فكرى سيد حامد

 . مصر -الجيزة -مركز البحوث الزراعية -معهد بحوث القطن  .1
 .مصر -(رع أسيوطف)جامعة الأزهر  -كلية الزراعة -قسم المحاصيل .2

 
بمحطتتتتة البحتتتتوث الزراعيتتتتة م 8002 و 8002الزراعتتتتة   موستتتتم ن ختتتت ل ان حقلي تتتتاب تتتتجر قيمتتتت   أ
مركز البحتوث الزراعيتة لدراستة  ت اير الكاافتة النبا يتة متن خت ل  وزيتت النبا تا   -محافظة سوهاج -بشندويل

 61616ين بتتالجورة بمعتتدل ستتم بتتين الجتتور متتت  تترج نبتتا  80 ,ستتم بتتين الجتتور متتت  تترج نبتتا  بتتالجورة 10)
ستتم بتتين الجتتور متتت  تترج نبتتا ين  بتتالجورة  00ستتم بتتين الجتتور متتت  تترج نبتتا  بتتالجورة  16)و ( فتتدان/نبتتا 

كجتتتم  36و  60 ,16)مستتت ويا  متتتن ال ستتتميد الني روجينتتت   اتتت ث وكتتتكالج( فتتتدان/نبتتتا  10036بمعتتتدل 
 .20جيزة  القطن  لصنف  النمو وصفا  ال زهير وال بكير عل ( فدان/ن

 :وكان  أهم الن ائج كمايل 
الت  نقت  معنتتوى  (فتدان/نبتا  10036)لتتج بمعتدل اوكفت  وحتدة المستاحة  نبا تا الأدى نقت  عتدد 

ولكتتن زاد . فتت  كتت  الموستتمين( يتتوم متتن الزراعتتة 106و 106 و36) كتتل الأعمتتار ار فتتاع النبتتا  عنتتد فتت 
، موستتمينالحصتتاد  فتت  كتت  ال الج عنتتدكتتككتتل الأعمتتار و  عنتتدنبتتا  /  عتتدد الأفتترع الخ تترية والامريتتةمعنويتتا 

عُمتتتر  عنتتتدو  يتتتوم متتتن الزراعتتتة فتتت  الموستتتم ا ول  106و 36عمتتتر  عنتتتدنبتتتا  / عتتتدد الأوراا  الخ تتترا   
ن الجتتاف الكلتت  وز والتتلأع تتا  المن جتتة  والأوراا  لتتجتتاف الوزن التتوكتتكالج زاد ، كتت  الموستتمينفتت   يتتوم106

لكتتت  النبا يتتتة لوحتتتدة المستتتاحة فتتت  كتتتل ا عمتتتار  اافتتتةالك ق بتتتنمعنتتتو  نبتتتا    /ومستتتاحة المستتتطق التتتورق  
 نقتت  ار فتتاع. فقتتط الأول   الموستتمفتت   106عنتتد عمتتر  مستتاحة المستتطق التتورق متتا عتتدا صتتفة , الموستتمين
ى ف  ك  الموسمين، اريخ  ف ق اول زهترة فت  كت  الموستمين، اريخ  فت ق اول لتوزة فت  الموستم امر  عقدة اول

نبتا  فت  ا عمتار /والاتان  علت  ال وال ،التوزن الجتاف  106و36فت  عمتر (مجت)ا ول وف  الموستم الاتان  
فتتتت  الموستتتتم ا ول والاتتتتان  علتتتت    106و106و106و36فتتتت  كتتتت  الموستتتتمين،ف  ا عمتتتتار 106و106

ف  الموسم ا ول ،النسبة المئوية لل بكير وعددا زهار للنبا  وكتكلج النستبة المئويتة  106ال وال ، ف  عمر 
ستم بتين الجتور متت  ترج 16بينمتا اد  الزراعتة علت  مستافة . ف  ك  الموستمين علت  ال توال  ل ساقط اللوز 
 36 نبتا  فت  عمتتر /الت  زيتادة معنويتتة فت  عتدد ا وراا الخ تترا  ( فتتدان /نبتا   10036)نبتا  بتالجورة 

فتتت   361106وكتتتكلج عنتتتد ا عمتتتار  106التتتوزن الجتتتاف لتتت وراا عنتتتد عمتتتر  ، فتتت  الموستتتم الاتتتان 106و
فت  كت  الموستمين  36نبا  ف  عمتر /وسم ا ول والاان  عل  ال وال  ،الوزن الجاف ل ع ا  المن جة الم

فتتتت  الموستتتتم ا ول والاتتتتان  علتتتت  ال تتتتوال  ،مستتتتاحة  36و106فتتتت  ا عمتتتتار  نبتتتتا /،التتتتوزن الجتتتتاف الكلتتتت  
 توال  ،عتدد وف  كل ا عمار فت  الموستم ا ول والاتان  علت  ال106و36نبا  ف  عمرى /المسطق الورق  

نبتا   61616وقتد اعطت  الكاافتة النبا يتة . نبا  والنسبة المئوية ل ساقط اللوز ف  الموسم اا ول /ا زهار 
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وكتتكلج عنتتد الحصتتاد (ستتم بتتين الجتتور متتت  تترج نبتتا  بتتالجورة10)فتتدان عنتتد الزراعتتة علتت  مستتافا   تتيقة /
  .سم مت  رج نبا ين  اعل  القيم80سجل  الزراعة عل  مسافة ،

, ار فتاع النبتا   فتمعنويتة فتدان للت  زيتادة /م نجك 36الني روجين ح    ال سميد س وىماعط  زيادة 
وزن التنبتا ، / ( جتم)لأوراا  لتجتاف الوزن والتنبتا ، عتدد الأوراا  الخ ترا   /  عدد الأفرع الخ رية والامريتة

أول عقتدة ار فتاع , نبتا  /ق  مستاحة المستطق التور  ، نبا /  ن الجاف الكل وز واللأع ا  المن جة  لجاف ال
 .الاتان  موستمفت  الو النسبة المئوية ل ستاقط اللتوز  عدد الأزهار, لوزة أولو  زهرة   اريخ  ف ق أول, ىامر فرع 
  .اد  هكه الزيادة ال  نق  معنوى ف  النسبة المئوية لل بكير ف  ك  الموسمين بينما

فتتت  كتتتل الصتتتفا   معنتتتو غيتتتر   الني روجينتتت ميد معتتتد   ال ستتتو  لنبا يتتتةكاافتتتة  االبتتتين  ال فاعتتتل كتتتان
يتوم متن الزراعتة فت  الموستم 106و  36عنتد الأعمتار نبتا  /عتدد الأفترع الخ ترية   فيما عتدا  المدروسة 
نبتا  والنستبة /،ار فتاع عقتدة اول فترع امرى،عتدد ا زهتار 106نبا  ف  العمتر /الوزن الجاف الكل  ،ا ول 

،مستتاحة  106و  36ا عمتتار  عنتتد نبتتا /لتت وراا التتوزن الجتتاف و  ا ول المئويتتة ل ستتاقط اللتتوز فتت  الموستتم
نبتتا  /، والنستبة المئويتة لل بكيتر فت  الموستتم الاانلاعتدد ا فترع الامريتة 106نبتا  فت  عمتتر /المستطق التورق  

،و تتتاريخ  فتتت ق اول زهتتترة فتتت  كتتت   106و36نبتتتا  عنتتتد ا عمتتتار /عنتتتد الحصتتتاد ، عتتتدد ا وراا الخ تتترا 
  .الموسمين

يتة فت  ن فت  وحتدة المستاحة الت  زيتادة معنو بالنسبة للمحصول ومكونا ت،،ادى نقت  عتدد نبا تا  القطت
،وككلج الت  زيتادى معنويتة لتوزن اللتوزة ننبا  فت  كت  الموستمين/عدد اللوز الم ف ق ومحصول القطن الزهر 

فكتتان للكاافتتة النبا يتتة  فتتدان/امتتا بالنستتبة لمحصتتول القطتتن الزهتتر والشتتعر قنطتتار .بتتالجرام فتت  الموستتم الاتتان  
فتتتدان اعلتتت  محصتتتول عنتتتد /نبتتتا   61616 تتتااير معنتتتوى فتتت  كتتت  الموستتتمين،وقد اعطتتت  الكاافتتتة النبا يتتتة 

ستتم،و رج نبتتا ين بالجورة،ولقتتد كتتان لتتنق  الكاافتتة النبا يتتة ااير معنتتوى علتت  نستتبة  صتتاف  80الزراعتتة علتت  
 10036عطتت  اف تتل الن تتائج الكاافتتة النبا يتتةبتتكرة بتتالجرام ،وقتتد ا100الحلتتبج فتت  الموستتمين وكتتكلج وزن ال

اعطتتت  زيتتتادة مستتت وى ال ستتتميد .ستتتم بتتتين الجتتتور و تتترج نبتتتا ين بتتتالجورة00فتتتدان عنتتتد الزراعتتتة علتتت  /نبتتتا  
فتتتتدان زيتتتتادة فتتتت  كتتتتل متتتتن عتتتتدد اللتتتتوز الريتتتتر مم فتتتت ق ومحصتتتتول القطتتتتن الزهتتتتر /ن 36الن روجينتتتت  ح تتتت  

وكتتكلج التت  زيتتادة معنويتتة فتت  محصتتول القطتتن الزهتتر وم وستتط وزن اللتتوزة بتتالجرام فتت  كتت  الموستتمين ،نبا /
بكرة بالجرام  فت  كت  الموستمين ،كمتا اد  الزيتادة فت  ال ستميد  100فدان ووزن ال/ومحصول القطن الشعر

النبا   ونسبة  صاف  الحليج ف  ك  الموستمين ،ادى /الن روجين  ال  نق  معنوى ف  عدد اللوز الم ف ق 
ا  ية ومعد   ال سميد الن روجين  ال   ااير معنوى ف  صفة محصول القطتن الزهتر ال فاعل بين الكاافة النب

نبتتا  فتتت  كتتت  الموستتمين، ولتتتم يكتتتن لبتتتاق  الصتتفا  اى  تتتااير معنتتتوى ن يجتتتة لل فاعتتل بتتتين الكاافتتتة النبا يتتتة /
 ستم بتين الجتور متتت 80ومعتد   ال ستميد الن روجينت ، وكانت  اف تل المعتام   هت  الزراعتة علت  مستافة 

 . فدان/كجم ن 36 رج نبا ين بالجورة ومعد    ال سميد الن روجين  


