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ABSTRACT: Two field experiments were conduct at Sakha Agricultural Research 

Station at Kafr El-Sheikh Governorate, Egypt, during 2018 and 2019 seasons to study 

increasing the efficiency of surface irrigation by using surge irrigation for cotton 

production in the Delta soils for Giza 96 cotton variety. A split plots design with four 

replications was used, where the main plots involved three lengths of irrigation rows (30, 

40 and 50 meter) and the sub plots included three surge irrigation timing systems (time 

for opening and closing surge irrigation) (10 minute open -10 minute close, 15 minute 

open -15 minute close and 20 minute open -20 minute close until finish from irrigation). 

The results indicated that; The 30 meter row length irrigation significantly increased 

plant height, no. of fruiting branches/plant, number of open bolls /plant, boll weight, seed 

cotton yield/plant and seed cotton yield/fed. compared with the other treatments 

irrigation row lengths 40 and 50 meter. The surge irrigation timing system 10 minutes 

open and 10 minutes close significantly increased plant height, number of fruiting 

branches/plant, number of open bolls/plant, boll weight, seed cotton yield/plant and seed 

cotton yield/fed. compared with the other surge irrigation timing systems (15-15 and 20-

20). The interaction between 30 meter row length and surge irrigation timing system 10 

minutes open and 10 minutes close gave the good values of growth, yield and its 

components of Giza 96 cotton variety in both seasons. Row lengths irrigation and surge 

irrigation timing systems treatments and its interaction did not exhibit any significant 

effect on seed index, lint % and fiber properties in both seasons. Finally, using 30 meter 

irrigation row length and surge irrigation timing systems 10 minutes open and 10 

minutes close gave the highest seed cotton yield/fed. for Giza 96 cotton cultivar under 

the conditions of Kafr El-Sheikh in the Delta soils. 

Key words: Cotton, Irrigation, Surge irrigation, Growth, Yield and yield components 

and Fiber properties. 

 

INTRODUCTION 

Water is the most limiting factor for 

plant production in arid and semiarid 

regions, and when the source of water is 

limited, the demand for water increases 

and water management will become an 

essential practice used by farmers. 

Irrigation among cultural practices and is 

the most important input ensuring high 

and good quality cotton production. 

Although cotton known to be drought 

tolerant, its yield could significantly be 

increased with appropriate irrigation 

management (Tekinel and Kanber, 1989). 

While excessive irrigation could promote 

vegetative growth and decrease yield, 

inadequate and infrequent irrigation can 

increase shedding ratio. Cotton 

production in regions depends on 

managed irrigation systems for optimum 

yield (Steger et al., 1998). Turner et al. 

(1986) found that water stress early in the 

season could affect the subsequent 

growth and development of cotton. 

Bonner (1993) showed that when 
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irrigation is delayed a few days beyond 

the actual need, the impact can often be 

adverse to yield and earliness. However, 

other studies, namely Bange and Milroy 

(2000), demonstrated that cotton plants 

under full irrigation experienced 

increased vegetative growth, delayed 

maturity and reduced number of open 

bolls. Ertek and Kanber (2003) reported 

that cotton yield, boll number and lint 

percentage increased linearly with 

irrigation water amount. Mert (2005) 

reported that water stress reduced some 

cotton yield components in the Amik 

Plain. Similar results were reported by, 

Aujla et al. (2004), Jalota et al. (2006) and 

Chun-yan et al, (2007). One of the critical 

problems in cotton production is the 

amount of irrigation. Excessive irrigation 

of cotton can lead to increase in 

vegetative growth, delay maturity, reduce 

no. of open bolls, and decrease the yield. 

Whereas, insufficient water can cause an 

increase in shedding, thus, a decrease in 

yield (Karam, et al., 2006; Buttar, et al., 

2007 and Detar, 2008) and the intensity of 

the operation requires that soil water 

supply is kept at the optimal level to 

maximize yield (Sezan, et al., 2008). There 

have been many recent innovations in 

estimating crop water requirements of 

cotton. Most of them involve a system 

management based on irrigation 

scheduling upon crop water 

requirements and potential 

evapotranspiration (Morrow and Krieg, 

1990). Deshish, et al. (2015a).Electronic 

gates irrigation significantly increased 

plant height, number of fruiting 

branches/plant, number of open bolls per 

plant, boll weight, seed index and seed 

cotton yield and gave the good fiber 

properties compared with the other 

irrigation systems furrow irrigation and  

normal gates irrigation. Deshish, et al. 

(2015b) found that using improvement 

irrigation method saved about 4.88 and 

8.50 % for surge and alternative irrigation 

compared with traditional furrow 

irrigation method. The different surface 

irrigation systems had significant effect 

on growth, yield and yield components. 

The alternative irrigation system gave the 

highest values of number of fruiting 

branches /plant, number of open bolls 

/plant, boll weight, seed index and seed 

cotton yield /fed. Khalifa, et al. (2014)  

reported that irrigation methods (drip, 

gated pipe and furrow irrigation had 

significant effect on growth, yield and 

yield components. The gated pipe 

irrigation method significantly increased 

number of fruiting branches/plant, boll 

weight, number of open bolls/plant and 

seed cotton yield/fed. The objective of 

this research was to study the increasing 

the efficiency of surface irrigation by 

using surge irrigation for cotton 

production in the Delta soils for Giza 96 

cotton variety.   

 

MATERIALS AND METHODS 

Two field experiments were conduct at 

Sakha Agricultural Research Station at 

Kafr El-Sheikh Governorate, Egypt, 

during 2018 and 2019 seasons to study 

increasing the efficiency of surface 

irrigation by using surge irrigation for 

cotton production in the Delta soils for 

Giza 96 cotton variety. Characterized 

Giza 96 variety showed in Table (1). A 

split plots design with four replications 

was used, where the main plots involved 

three lengths of planting rows (30, 40 and 

50 meter length) and the sub plots 

included three surge irrigation timing 

systems time for opening and closing 

surge irrigation (10 minute open -10 

minute close (10-10) , 15 minute open -15 

minute close (15-15)  and 20 minute open 

-20 minute close (20-20) until finish from 

irrigation).  

Cotton seeds were planted early on 

the first week of April after two cuts of 

(Trifolium alexandrinum, L.) in 2018 and 

2019 seasons. The sub-plots size 

including six rows with lengths tested 
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under study in both seasons. In all 

experiments the phosphorus fertilizer as 

ordinary superphosphate (15.5% P2O5) at 

the rate of 22.5 kg P2O5 /fed. was 

incorporated during seed bed 

preparation. Nitrogen fertilizer in the form 

of ammonium nitrate (33.5 % N) at the 

rate of 60 kg N/fed. were applied in two 

equal doses, immediately before the first 

and the second irrigations. Potassium 

fertilizer in the form of potassium sulfate 

(48 % K2O) at the rate of 24 kg K2O/fed. 

was side-dressed in a single dose before 

the second irrigation. Standard 

agricultural practices were followed 

throughout the growing seasons. 

All samples were taken at random in 

order to study the traits. At harvest, 6 

guarded plants were randomly taken 

from the central row of each plot to 

determine Growth characters; (Plant 

height, First fruiting node, No. of fruiting 

branches/plant). Yield and yield 

components; (No. of open bolls/plant, 

boll weight, seed cotton yield/plant, lint 

%, seed index and seed cotton yield 

(ken./fed.) was estimated as the weight of 

seed cotton yield by kilogram picked 

from the four  middle rows in sub plot 

collected from two picks, then converted 

to yield/fedden in kentar (Kentar = 157.5 

kg.). Fiber properties; (Fiber length and 

uniformity index, fiber strength and 

Micronaire reading) Samples of lint 

cotton under different treatments were 

tested at the laboratories of the Cotton 

Technology Research Division, Cotton 

Research Institute in Giza to determine 

fiber properties, under controlled 

conditions of 65% ± 2 of relative humidity 

and 21º ± 2 Cº temperature. Were 

determined on digital Fibrograph 

instrument 630, Pressley instrument and 

Micronaire instrument 675 respectively, 

according to A.S.T.M. (2012) at the C.R.I. 

laboratories. Analysis of variance of the 

obtained data of each season was 

performed. The measured variables were 

analysed by ANOVA using M Stat-C 

statistical package (Freed, 1991). Mean 

comparisons were done using least 

significant differences (L.S.D) method at 

5% level (P ≤ 0.05) of probability to 

compare differences between the means 

(Snedecor and Cochran, 1989). 

 
Table 1. Characterized the Giza 96 variety. 

   Genotype  

name 
Giza 96 

Species Barbadense. 

Category Extra-long staple and extra fine. 

Pedigree {Giza 84 x (Giza70 x Giza 51B)} x C62 

Characteristics 
Extra-long staple variety characterized by high yielding, earliness, 

resistance to fusarium wilt, high lint percentage (%) about 38%. 

Botanical 
distinguishing 

Characters 

The stem has a length with resistance to lodging and has a green color 
mixed by dim red with internodes length ranged from short to medium. 
The leaves have navicular shape; medium size with medium lobes and 
leather feel. The node of the first fruiting branch ranged from 7-8, the 
axillaries buds will activate to give a fruiting branch, which ended with 
one or two bolls. Flower petals has shape like a tubular, the petals is 
rolling. The boll shape is conical shape with shoulder and many glands. 
Seed is medium-sized, the fuzz cover about 1/4 to 1/2 from the whole size, 
and fuzz color is gray-greenish. 

Hybrid bred by Breeding Res. Section, Cotton Res. Inst., Agric. Res. Center, Giza, Egypt. 
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RESULTS AND DISCUSSION 

The effect of row length, surge 

irrigation timing systems (time for 

opening and closing surge irrigation) and 

the interaction between them on growth 

character, yield and its components and 

fiber properties of Giza 96 cotton variety 

during 2018 and 2019 seasons were 

shown in Tables (2, 3, 4, 5, 6 and 7). 

 

1- Effect of row length on growth 

character, yield and its 

components and fiber properties 

of cotton: 

The data in Table (2) showed that 

cotton growth traits (Plant height and no. 

of fruiting branches/plant) were 

significantly affected by the row length 

irrigation in both seasons. The 30 m row 

length irrigation significantly increased 

plant height and no. of fruiting 

branches/plant compared with the other 

treatments (40 and 50 m length), while 

significantly decreased first fruiting node 

in both seasons Table (2). Data also in 

Table (4) showed that yield and yield 

components were significantly affected 

by the row length irrigation in both 

seasons.  The rows with length 30 m 

significantly increased number of bolls 

/plant, boll weight, seed cotton yield/plant 

and seed cotton yield/fed. compared with 

the other treatments while, did not exhibit 

any significant effect on seed index and 

lint % in both seasons. The increasing in 

growth and yield by using the 30 meter 

irrigation row length may be due to the 

good water supply to the cotton plant. 

Similar results were obtained by Ertek 

and Kanber (2003) reported that cotton 

yield, boll number and lint percentage 

increased linearly with irrigation water 

amount. The data in Table (6) showed 

that row length irrigation treatments did 

not exhibit a significant effect on all fiber 

properties in both seasons. 

 

2- Effect of surge irrigation timing 

systems on growth character, 

yield and its components and 

fiber properties of cotton: 

Data in Table (2) showed that cotton 

growth characters (plant height and no. 

of fruiting branches/plant) were 

significantly affected by the surge 

irrigation timing systems. The surge 

irrigation timing system 10 minutes open 

and 10 minutes close (10-10) significantly 

increased plant height and no. of fruiting 

branches/plant. While, did not exhibit any 

significant effect on first fruiting node in 

both seasons. Data in Table (4) showed 

that surge irrigation timing systems 

significant effect on number of open 

bolls/plant, boll weight, seed cotton 

yield/plant and seed cotton yield 

(ken./fed.).in both seasons. The surge 

irrigation timing system 10 minutes open 

and 10 minutes close (10-10) significantly 

increased no. of open bolls/plant, boll 

weight, seed cotton yield/plant and seed 

cotton yield (ken./fed.). These results 

may be to the improving in water 

requirements to cotton plants by using 

this system. Similar results were 

obtained by Deshish, et al. (2015b) The 

data showed that cotton fiber properties 

were insignificantly affect by the surge 

irrigation timing systems (time for 

opening and closing irrigation 

treatments) in 2018 and 2019 seasons 

Table (6). 

 

3- Effect of the interaction between 

row length and surge irrigation 

timing systems on growth, yield 

and its components and fiber 

properties of cotton. 

 Data in Table (3) showed that the 

interaction between row length and  

surge irrigation timing system (time for 

opening and closing irrigation) 

insignificant effect on growth characters 

(Plant height and number of fruiting 

branches/plant) and first fruiting node of 
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Giza 96 cotton variety in both seasons. 

The interaction between row length 

irrigation and surge irrigation timing 

systems significant effect on number of 

open bolls/plant, boll weight, seed cotton 

yield/plant and seed cotton yield/fed. 

while, insignificant effect on seed index 

and lint % in both seasons Table (5). The 

interaction  between 30m row length and 

surge irrigation timing system 10-10 (10 

minutes open and  10 minutes close) 

gave the good values of number of open 

bolls/plant, boll weight, seed cotton 

yield/plant and seed cotton yield/fed of 

Giza 96 cotton variety in both season 

compared with the other surge irrigation 

timing systems (15-15 and 20-20). Data in 

Table (7) showed that the interaction 

between row length and surge irrigation 

timing systems treatments did not exhibit 

any significant effect on fiber properties 

of Giza 96 cotton variety during 2018 and 

2019 seasons. 

 
Table 2: Effect of the row length and surge irrigation timing system on growth characters 

and first fruiting node of cotton during 2018 and 2019 seasons. 

Treatments  

Growth characters 

First fruiting node 
Plant height (cm) 

No. of fruiting 
branches 

2018 2019 2018 2019 2018 2019 

Row length 

30 m 149.33 145.88 13.70 12.04 6.33 6.35 

40 m 145.00 142.44 12.22 12.55 6.77 6.76 

50 m 141.22 138.44 11.56 12.02 6.98 7.04 

LSD at 0.05 0.77 0.49 0.25 0.16 0.22 0.36 

Surge irrigation 
timing system 

10-10 147.22 143.67 12.98 13.11 6.60 6.67 

15-15 144.56 141.44 12.34 12.83 6.80 6.78 

20-20 143.78 141.67 12.15 12.67 6.70 6.70 

LSD at 0.05 0.68 0.55 0.17 0.42 N.S. N.S. 

 

Table 3: Effect of the interaction between row length and surge irrigation timing system 

on growth characters and first fruiting node of cotton during 2018 and 2019 

seasons. 

Treatments  

Growth characters 

First fruiting node 
Plant height (cm) 

No. of fruiting 
branches 

Row  
Length 

Surge irrigation 
timing system 

2018 2019 2018 2019 2018 2019 

30 m 

10-10 154.00 147.0 2018 2019 6.23 6.30 

15-15 148.67 145.00 14.46 14.46 6.46 6.40 

20-20 145.33 145.66 13.40 13.93 6.30 6.36 

40 m 

10-10 146.67 145.00 13.23 13.73 6.60 6.66 

15-15 144.66 141.67 12.50 12.67 6.80 6.76 

20-20 143.67 140.66 12.23 12.60 6.93 6.86 

50 m 

10-10 141.00 139.00 11.93 12.40 6.96 7.07 

15-15 140.33 137.66 12.00 12.20 7.13 7.20 

20-20 142.33 138.67 11.40 11.96 6.86 6.87 

LSD at 0.05 N.S. N.S. N.S. N.S. N.S. N.S. 
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Table 4: Effect of the row length and surge irrigation timing system on yield and yield 

components of cotton during 2018 and 2019 seasons. 

Treatments 

No. of open 
bolls 

Boll weight 
(g) 

Seed cotton 
yield/plant 

Seed index 
(g) 

Lint (%) 
Seed cotton 

yield/fed. 

2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 

Row 
length 

30 m 23.31 24.05 2.47 2.52 57.87 60.72 10.35 10.36 39.57 39.57 8.82 8.91 

40 m 21.98 21.82 2.01 2.08 44.24 45.59 10.15 10.25 39.58 39.60 8.07 8.21 

50 m 20.28 20.52 1.78 1.80 36.10 37.01 10.13 10.11 39.53 39.55 7.36 7.51 

LSD at 0.05 0.97 0.88 0.32 0.15 0.95 0.84 N.S. N.S. N.S. N.S. 0.37 0.22 

Surge  
irrigation 

timing 
system 

10-10 22.46 22.61 2.22 2.26 50.43 51.73 10.20 10.26 39.54 39.53 8.35 8.47 

15-15 21.77 22.22 2.07 2.13 45.53 47.73 10.27 10.24 39.57 39.59 8.08 8.21 

20-20 21.34 21.57 1.96 2.01 42.25 43.86 10.16 10.22 39.57 39.60 7.82 7.94 

LSD at 0.05 0.27 0.39 0.12 0.16 0.75 0.77 N.S. N.S. N.S. N.S. 0.09 0.12 

 

Table 5: Effect of the interaction between row length and surge irrigation timing system 

on yield and yield components of cotton during 2018 and 2019 seasons. 

Treatments 
No. of open 

bolls 
Boll weight 

(g) 
Seed cotton 
yield/plant 

Seed index 
(g) 

Lint (%) 
Seed cotton 

yield/fed. 

Row   

length 

Surge   
irrigation 

timing 
system 

2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 

30 m 

10-10 24.20 24.60 2.73 2.70 66.11 66.43 10.27 10.38 39.55 39.52 9.13 9.20 

15-15 23.10 23.90 2.40 2.46 55.43 58.94 10.52 10.36 39.59 39.59 8.80 8.93 

20-20 22.63 23.67 2.30 2.40 52.08 56.80 10.26 10.35 39.58 39.61 8.53 8.60 

40 m 

10-10 22.33 22.20 2.10 2.20 46.89 48.77 10.17 10.26 39.54 39.54 8.30 8.50 

15-15 21.93 21.86 2.06 2.13 45.31 46.62 10.15 10.26 39.59 39.63 8.06 8.20 

20-20 21.70 21.40 1.86 1.93 40.52 41.38 10.12 10.23 39.61 39.64 7.86 7.93 

50 m 

10-10 20.86 21.03 1.83 1.90 38.31 39.98 10.16 10.14 39.53 39.54 7.63 7.73 

15-15 20.30 20.90 1.76 1.80 35.86 37.62 10.13 10.10 39.54 39.55 7.40 7.50 

20-20 19.70 19.63 1.73 1.70 34.15 33.41 10.11 10.09 39.53 39.56 7.06 7.30 

LSD at 0.05 0.47 0.52 0.42 0.33 0.89 0.78 N.S. N.S. N.S. N.S. 0.27 0.15 

 

Table 6: Effect of the row length and surge irrigation timing system on fiber properties of 

cotton during 2018 and 2019 seasons. 

Treatments 
Fiber length Uniformity index 

Fiber strength 
(g/tex.) 

Micronaire 
reading 

2018 2019 2018 2019 2018 2019 2018 2019 

Row 

 Length 

30 m 35.36 35.37 86.4 86.4 10.67 10.65 4.20 4.16 

40 m 35.41 35.55 86.5 86.3 10.64 10.58 4.18 4.16 

50 m 35.32 35.39 86.1 86.4 10.56 10.45 4.17 4.20 

LSD at 0.05 N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

Surge  
irrigation 

timing system 

10-10 35.35 35.38 86.2 86.4 10.56 10.53 4.17 4.16 

15-15 35.29 35.49 86.4 86.5 10.67 10.55 4.21 4.18 

20-20 35.44 35.43 86.4 86.3 10.63 10.61 4.16 4.19 

LSD at 0.05 N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 
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Table 7: Effect of the interaction between row length and surge irrigation timing system 

on fiber properties of cotton during 2018 and 2019 seasons. 

Treatments Fiber length Uniformity index 
Fiber strength 

(g/tex.) 

Micronaire 

reading 

Row  

length 

Surge  

irrigation 

timing 

system 

2018 2019 2018 2019 2018 2019 2018 2019 

30 m 

10-10 35.40 35.50 86.0 86.4 10.48 10.66 4.16 4.15 

15-15 35.32 35.33 86.6 86.3 10.75 10.63 4.23 4.16 

20-20 35.37 35.27 86.4 86.6 10.78 10.67 4.21 4.19 

40 m 

10-10 35.29 35.48 86.7 86.7 10.69 10.54 4.18 4.16 

15-15 35.33 35.54 86.5 86.6 10.74 10.55 4.22 4.19 

20-20 35.62 35.64 86.4 85.9 10.48 10.67 4.15 4.14 

50 m 

10-10 35.36 35.17 85.8 86.3 10.53 10.39 4.18 4.17 

15-15 35.24 35.60 86.3 86.4 10.54 10.48 4.19 4.21 

20-20 35.35 35.39 86.3 86.6 10.63 10.49 4.12 4.22 

LSD at 0.05 N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 
 

 

CONCLUSION 

The results revealed that using 30 m 

row length irrigation and surge irrigation 

timing systems (10-10) (10 minutes open 

and  10 minutes close) gave the highest 

seed cotton yield/fed. for Giza 96 cotton 

cultivar under the conditions of Kafr El-

Sheikh location in the Delta soils. 
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 فى ارض الدلتا حى باستخدام الرى النبضى النتاج القطن رى السطال ءةزيادة كفا
 

 ( 2)عبد العزيز محمد عكاشة،  (1)الدسوقى الدسوقى دشيش
 مركز البحوث الزراعيه  –معهد بحوث القطن  –قسم بحوث المعامالت الزراعيه   ( 1) 
 جامعة كفر الشيخ –كلية الزراعه  –قسم الهندسه الزراعيه ( 2) 

 ى رب الملخص الع
تجرب موسمي    تانأجريت  خالل  الشيخ  كفر  بمحافظة  بسخا  الزراعية  البحوث  زيادة  بهدف    2019و  2018بمحطة 

وجودة  على نمو ومحصول  ذلك  وتأثير    الوجه البحرى   القطن فى اراضىكفاءة الرى السطحى بإستخدام الري النبضي ألنتاج  
  40و    30)طول خط الري  وضع  و مرة واحدة  منشقة  ال ع  زرعت التجربة تحت تصميم القط  حيث  96القطن جيزة   تيلة صنف

  10  -  دقيقه فتح  10)  (وقت فتح وغلق فتحات المياهنظام توقيت الرى النبضى )  عضو ( في القطع الرئيسية و متر  50و
( في القطع المنشقة وأظهرت النتائج  دقيقه غلق    20  -دقيقه فتح    20و دقيقه غلق    15-دقيقه فتح    15،  قغل  دقيقه
 :االتي

الثمري  فيإلى زيادة معنوية    ترم  30خط  الري بطول  أدى   -1 النبات، عدد االفرع  اللوزة / نباتطول  المتفتح /   ، عدد 
الزهرنبات القطن  اللوزه، محصول  الزهر/، وزن  القطن  ببقية اطوال خطوطم   الفدان/النبات ومحصول    40الرى    قارنة 

 متر.    50متر و 
النبضى  أ -2 الرى  توقيت  نظام  الى    10  -فتح  دقيقه    10دى  غلق  معنوية  دقيقه  االفرع  في  زيادة  عدد  النبات،  طول 

  ت ومحصول القطن الزهر/الفدان الثمرية / نبات، عدد اللوز المتفتح / نبات، وزن اللوزه، محصول القطن الزهر/النبا 
 (.  20-20و   15-15رنه ببقية نظم توقيتات الرى النبضى ) بالمقا

افضل القيم دقيقه غلق    10  -دقيقه فتح    10النبضى    توقيت الرى ونظام  تر  م  30خط  ري بطول  التفاعل بين الاعطى   -3
 فى كال الموسمين.  96لصنف القطن جيزه  لنمو والمحصول ومكوناته صفات ا ل

معامالت    لم -4 ونظام  طول  تحقق  الرى  بينهتو خط  والتفاعل  النبضى  الرى  البذور  ما  قيت  معدل  على  معنوى  تاثير  اى 
  .فى كال الموسمين ةالتيلوصفات  وتصافى الحليج

دقيقه غلق  اعطى اعلى   10 -دقيقه فتح  10توقيت رى نبضى تر ونظام م 30خط رى طول فان استخدام   -:واخيرا -5
        .الدلتا بكفر الشيخارض ظروف تحت  96قطن صنف الجيزة ال محصولأنتاجية من 

 
 
 
 
 
 

 حكمين  مالسادة الأسماء 
 المعامالت الزراعية بالجيزة قسم  –معهد بحوث القطن      مصطفى عطيه أحمد عماره /أ.د

 جامعة المنوفية  -كلية الزراعة    يم محمود الدسوقى إبراهأ.د/ 


