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ABSTRACT 

 

Two field experiments were conducted at the farm of 

El-Karada water management research station-Kafr El-

Sheikh Governorate. (Water management and Irrigation 

System Research Institute National water research center 

Egypt) during 2007 and 2008 season for cotton crop. The 

experiment was arranged in split-plot design with four 

replicates. The main plot represented two methods of 

planting : 1- Furrow and Bed methods, while, the sub-plot 

treatments represented water applied methods e.g. 1) 

irrigate at F.C% 2) irrigated at F.C +10%, 3) irrigate at F.C 

- 10% 4) irrigate at F.C- 15% and  5) irrigate at F.C - 20% . 

The results indicated that under furrow cultivation method 

received more amount of water consumptive use, seed cotton 

yield, while, bed cultivated method was opposite. Also, data 

revealed that water applied methods was significant effect of 

traits under study, where as, F.c + 10% water applied 

treatment received more amount of water, water 

consumptive use, seed cotton yield, but it  gave sufficient 

water stored, crop water use efficiency and field water use 

efficiency, while, F.C-20% water applied was opposite.  The 

Bed cultivated method achieved the highest value of water 

saving (20.21 %). This results led to recommend to use 

Penman-Month equation for estimating water consumptive 

use for seed cotton yield in North delta. Interactions between 

planting methods and water applied treatment was 

significantly. Where as, the high values observed by furrow 
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cultivate method with F.c + 10% and  F.c treatments 

particularly net income for irrigation water unit (L.E/m3). 

 

INTRODUCTION 

 

Productivity of cotton plant depends on a large number of 

environmental effects as well as crop management. Water 

management is one of the factors affecting the productivity of cotton. 

An amount of irrigation water of 4000 m
3
 and 4700m

3
 per fed. has 

been recommended by Ministry of water resources and irrigation for  

lower and upper Egypt, respectively. On the other hand, Ministry of 

Agriculture in their publications (1961 up till now) devoted farmers to 

schedule cotton irrigation to be every 15 and 10 days for lower and 

upper Egypt, respectively. Irrigation water which became more 

available after constructing the high dam. Taking into consideration 

insufficient and inefficient drainage systems the situation has become 

more difficult where high ground water babble has been established. 

This, resulting in increasing the salt affected soils area from one side 

and creates poor soil aeration condition from the other side by which 

cotton yield has been negatively affected. Cotton yield is dependent 

upon the production and retention of bolls, both of which can be 

decreased by water stress (Guanine and Money, 1984). Additionally, 

income produced by cotton depends on yield and its value based on 

fiber physical properties. However, even short periods of water stress 

during susceptible stages could cause shorter and less-developed cell 

walls in bolls (Ramey, 1986). To reduce the enormous impact of yield 

reduction during these drought periods, many cotton grower’s 

consider irrigation. Rijks (1965) stated that cotton plants grown with 

low water supply, produced fewer bolls and yield. Under weather 

conditions of Middle Egypt, water use for cotton was reported to be 

73.0-80.7 cm (El-Shal, 1966), 81.0 cm (Khalil et al. 1969), and 98.8 

cm (Chaudry, 1969).  

 The number of open bolls per plant and seed cotton yield per 

feddan were reported to decrease by delaying the sowing date (Ragab, 

1985). Yasean et al. (1989), reported that highest number of open 

bolls per plant and seed cotton yield per fed. were obtained by 21-28 

days as time of first post sowing irrigation. Mohamed et. al. (1994) 

indicated that highest seed cotton yield for Dandarah cotton variety 
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grown in upper Egypt is to be achieved by applying irrigation at 10 

days abort till Flower stage and then at 20 days apart till harvesting . 

This treatment is followed by 10 days interval all over the cotton 

growing season. From the economic point of view, the best irrigation 

regime may be achieved by applying the irrigation every 10 days till 

flowering and than 20 days until harvesting due to its maximum water 

use efficiency. Bishr et al. (1994) found that in the case of absence of 

the ground water table (Free of water table) the higher seed cotton 

yield was observed from the shorter irrigation intervals. Cotton water 

consumptive use was found to be higher at more frequent irrigation 

(shorter irrigation intervals. Delaying to be 21 days apart caused 90% 

higher in water use efficiency than that scheduled every 14 days. This 

was due to the higher yield and less irrigation requirements resulted in 

irrigating cotton every 21 days in 60 to 70 cm (ground water table) 

field. In case of no GWT, an amount of 3400m3/Fed. May be devoted 

under irrigation regime of 18 days apart. 

   

MATERIALS AND METHODS 

 
The present investigation was conducted at EL-Karada 

Agricultural Research Station, Kafer El-Sheikh, Governorate Egypt, 

during 2007 and 2008 seasons.  

The soil of the experimental area was clay loam in texture. 

Mechanical and chemical analysis of soil samples were determined a 

cording to the standard methods that outlined by Black (1983), Klute 

(1986) and Westerman (1990) are given in Table (1). 

 

Table (1):  Chemical analysis of the tested soil. 
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0-20 8.0 1.90 6.4 5.3 9.0 0.34 - 3.5 10.4 7.14 

20-40 8.1 2.10 5.2 4.1 12.4 0.35 - 5.6 11.6 4.85 

40-60 8.1 2.30 5.0 5.5 12.7 0.34 - 5.2 12.4 5.94 
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Monitoring soil moisture: 

 Soil samples were collected before and two days after each 

irrigation from 3 layers (20cm each) to determine soil moisture 

constants which presented in Table (2). 

Table (2): Soil moisture constants for the experimental site.  
Soil depth,cm Field capacity 

(F.C)% 

Permanent wilting 

point (Pwp),% 

Available 

water (Aw), 

cm 

Bulk density, 

g/cm
3
 

0-20 45.00 24.30 20.70 1.08 

20-40 37.20 21.20 16.00 1.20 

40-60 34.10 18.50 15.00 1.31 

Egyptian cotton Giza variety (Gossypium L.) was planted on 

March 21, 2007 and on March  26, 2008 seasons. The land was ridged 

at 60 cm spacing. Four seeds were sown in each hill and the hills were 

spaced 20 cm a part. The first irrigation was after 35 days from 

planting. The hills were thinned to the desired stand before the second 

irrigation. Nitrogen were applied to the second irrigation after 17 days 

from the first. The experiment was arranged in split-plot design with 4 

replicates .the main- plot represented seedbed cultivate methods: 1- 

Furrow and methods. 2- Bed cultivate while, the sub-plot treatments 

represented irrigation applied reign, e.g.,   

1- Irrigate to F.C % only (A) 

2- Irrigate to F.C + 10%  (B) 

3- Irrigate to F.C – 10%  (c ) 

4- Irrigate to F.C–  15%  (D) 

5- Irrigate to F.C  – 20%  (E) 

Climatologically elements: 

Values of the climatologically elements in Table (3) were 

obtained from the meteorological station at El-Karada, Kafer El-

sheish, Governorate, situated at 30  ْ  47 N F atitude and 31  ْ   E 

longitude and 15 m ltitude. It represents the circumstances and 

conditions of the North Delta. Average values of temperature, air 

relative humidity (RH%) and wind speed (m/s) were recorded daily 

during the two years. 
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Table (3) Average meteorological data for two seasons. 

Month 
Ave. of air Tem. 

C   ْ  
Ave. of R H, % 

Ave. of wind 

velocity, 

Km/day 

March 16.20 63.6 89.50 

April 19.20 60.00 106.9 

May 20.8 58.00 108.00 

June 24.3 65.30 119.00 

July 25.8 67.00 103.00 

August 26.7 67.70 86.10 

Sept. 25.10 96.49 99.60 

Oct. 26.30 72.00 90.20 

Estimation of the potential evapotranspiration (ETP):  

Estimated ETP were made simultaneously for a period of about 8 

months from March until October only in both seasons and used  

1- Penman – Monteith Method 

The form of the penman-Monteith equation for estimating ETP 

recommended by the FAO ( 1990  ). Expert consultation held in May   

1990 is as follows: 

ETp = 
)234.01(

15.273

900
)(2)(408.0

uy

Tc
edeayuGRn






…………….(1) 

Where: 

ETp= Reference Evapotranspiration (grass) (mm/d) 

Rn= Net radiation at crop surface (’Mg/m
2
/d)) 

G= Soil heat flux (MJ/m
2
/d) 

Tc= Average temperature (C°) 

U2= Wind speed at 2m height (m/s) 

ea= Saturation vapour pressure (kpa) 

ed= (actual vapour pressure (kpa) 

A= Slope of the saturation vapour pressure curve at mean air 

temperature 

y= Psychometrics constant (kpa/c)). 

 

2 - Modified penman: 

 .ETo = c {(W. Rn + (1-w). f (u). (ea – ed)} (FAO, 1977)…(2) 

Where: 

ETo =Potential crop Evapotranspiration in  mm/day. 
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W =Temperature – related weighting factor. 

Rn =Net radiation in equivalent evaporation in mm/day. 

f (u) =Wind – related function  

 (ea – ed) =Difference between the saturation vapour pressure at mean 

air temperature and the mean actual vapour pressure of 

the air, both in mbar.  

C     =Adjustment factor to compensate for the effect of day and night 

weather condition. 

3-Modified Blaney & Criddle equation: 

Blaney and Criddle (1955) observed that the amount of water 

consumptive used by crop during the growing seasons was closely 

correlated with means monthly temperature and day light hours. 

ETp = C {p (0.64T + 8.13)} …………(3) 

Where: 

ETp =Potential evapotranspiration in mm/day. 

T =Mean daily temperature in C. 

P =Mean daily percentage of total annual day time hours for 

given        

                     month and Latitude. 

C =Adjustment factor which depends on minimum relative 

humidity, sunshine hours and daytime wind estimate. 

4-Radiation method : 

ETp = C × (W.Rs.)……………...(4) 

Where: 

ETp = Potential crop Evapotranspiration in mm/day. 

Rs = The solar radiation expressed in equivalent evaporation in 

m/day. 

W = Weighting factor which depends on temperature and 

altitude. 

C = Adjustment factor which depends on mean humidity and 

daytime wind conditions. 

5- Pan evaporation method : 

Potential Evapotranspiration (ETp) can be obtained from the 

following Equation: 

ETp = Kp. Epan (mm/day) ………...(5) 

Where: 

Kp = Pan Coefficient depends on type of pan condition of 

humidity, wind speed And pan environmental conditions  
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Epan = Pan evaporation in mm/day and represent the mean daily 

value of the period considered. 

6- Estimation of crop coefficient (kc):  

Crop coefficient was estimated by (FAO, 1990) as Follows: 

 

 Etc= Etp X Kc   ………………..(6) 

Where: 

Etc = Actual evapotranspiration, mm/day 

 Etp= Potential evapotranspiration calculated    

             by the modified penman equation,   

             mm/day, and 

      Kc= Crop coefficient, dimensionless 

7- Soil – Water relationships: 

1- 1- Applied water (Wa): 

Discharge measurements were made by using a fixed 

crested weir using its Empirical equation a cording to 

(Masoud, 1967) as follows: 

  Q = C L H
3/2

..................(7) 

Where: 

 Q = Discharge in cubic meter per minuet. 

 L = Length of the crest in meter. 

 H = Water head in meter, 

 C = Discharge coefficient. 

2- Water consumptive use : 

Soil moisture content was determined before and after 

irrigation to calculate water consumptive use accordion 

to lesraelsson and Hansen (1979). 

 

Cu =
100

12 
  × B. d ×D x A  ……………… …….(8) 

Where:  

Cu   = Water consumptive use in ache 

irrigation (m
3
). 

Ө
 2   = Soil moisture percent after irrigation.    

(%,) 
Ө
 1   = Soil moisture percent before irrigation. 

(%,) 
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B d   = Soil Bulk density  

D   = Depth of  soil layer of the soil. (m).and 

A        = Irrigation area (= 4200 m
2
) 

  

3- Water saving (m3/Fed.): 

 difference between the water applied in furrow and bed 

cultivate methods 

 

  Ea =    Water stored in the root sone    X  100…….(10) 

                                 Amount of applied water  

4- Crop water use efficiency, (CWUE) 

It was calculated according to Hansen et al. (1980) by  

the following equation: 

 CWUE, (Kg/m
3
) = Yield (Kg/Fed )                            

……….(11) 

                                Water consumptive use (m
3
/Fed)  

 

5- Field water use efficiency, (FWUE): 

It was calculated by Michael (1978) the following equation: 

 

FWUE, (Kg/m
3
) =   Yield (Kg/Fed)                   …………(12) 

                                Applied water (m
3
/Fed)  

 

6- Net benefit of irrigation water unit = 

                                 net benefit of seed cotton yield 

(Kntar/Fed)…….(13) 

                                                 Applied water (cm
3
/fed) 

Data of the two seasons were statistically analyzed using the 

IRRISTAT computer program (IRRI, 1991), and the treatment 

means were compared according to Duncans multiple range test 

(Duncan, 1954).  
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RESULTS AND DISCUSSION 

 
1- Amount of water applied (m

3
/Fed.) and water 

consumptive use: 

  The results in Table (4) indicate that irrigation methods 

significant affected amount of water applied in both seasons with the 

F.c-20% irrigation treatment. The maximum value was obtained from 

the irrigated at F.c + 10%, while, the minimum value was obtained 

from the irrigated at F.c- 20%., where, the maximum values were 

3275.08 and 2614.50 m
3
/fed. while, the minimum values were 

2143.50 and 2826.60 m
3
/fed for the furrow and bed cultivate methods 

respectively. 

Also, the results indicated that, the amount of water applied was 

related to seedbed methods. Finding reported by  (Ragab, 1985). 

However, the results in Table (4) indicate that irrigation 

methods affected water consumptive use m
3
/fed in both seasons. The 

maximum values were 2523.70 and 2014.71 m
3
/fed.  with F.c + 10% 

treatment for the furrow and bed cultivate methods, respectively, 

while, the minimum values were obtained from the irrigated at F-c-

20% and F-c-15%  treatments, it were 1970.33 and 1571.47 m
3
/fed. 

for the furrow and bed cultivate methods  respectively.  

Regarding to the two cultivate methods, there was significant 

in water consumptive use in both seasons. whereas, the furrow 

cultivate methods gave the highest values, it was, 2666.33 and 

2199.34 m
3
/fed. in both seasons, while, the bed cultivate method was 

opposite. Significant effect of interaction between irrigation 

treatments and seedbed methods.  
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Table (4): Water applied m
3
/fed. and  water consumptive use as 

affected by different treatments in 2007 and 2008 seasons. 
Treatments Applied water 

m
3
/fed 

 Water 

Consumptive 

(m
3
/fed) 

Mean 

Furrow method 2007 2008 Mean 2007 2008  

F.C 3106 3044 3075 2364.18 2299.31 2331.75 

F.C 
+
 10% 3308 3242 3275.08 2557.80 2489.6 2523.70 

F.C
 -
 10% 2983 2924 2953.5 2231.46 2184.00 2207.73 

F.C
 
- 15% 2887 2830 2858.5 2156.28 2094.07 2125.18 

F.C
 
- 20% 2713 2662 2087.5 2010.96 1929.7 1970.33 

Mean 2999.4 2940.4  2666.33 2199.34  

L.S.D at 5%    381.77 279.60  

Significant Bed 

method 

   * **  

F.C 2465 2435 2450 1876.27 1839.30 1857.79 

F.C 
+
 10% 2637 2592 2614.5 2038.97 1990.45 2014.71 

F.C
 -
 10% 2378 2338 2358 1778.88 1746.30 1762.59 

F.C
 -
 15% 2300 2264 2282 1717.85 1675.26 1696.56 

F.C
 
- 20% 2160 2127 2143.5 1601.06 1541.88 1571.47 

Mean 2388.0 2351.2  1802.61 1758.64  

L.S.D at 5%    258.10 223.60  

Significant     ** **  

interactions    * *  

 

2- Water saving (m
3
/fed.) : 

The results in table (5) indicate that, bed cultivate method was 

significant, where, it gave the highest value for water saving, it 

was20.21% as average about the furrow cultivate method. However, 

no significant difference was obtained among the irrigation methods.  
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Table (5):  Average Water saving m
3
/fed. and % as affected by 

different treatment in 2007 and 2008 season. 
Methods 

Treatments 

Furrow 

Water applied 

m
3
/fed 

Bed 

Water applied  

m
3
/fed 

Water saving 

m
3
/fed. 

Water 

saving % 

F.C 3075 2450 625.0 20.32 

F.C + 10% 3275 2614.5 600.5 20.17 

F.C -10% 2953.5 2358 595.5 20.16 

F.C -15% 2858.5 2282 576.5 20.20 

F.C - 20% 2087.5 2143.5 544.0 20.24 

 

3- Actual evapotranspiration  (Etc mm/day) 

 Table (6) shows that, values of "Etc" increased in June and July 

months, were 3.12 and 4.85 mm/day respectively while in March and 

April was opposite it was 1.10 and 1.30 mm/day in both seasons 

respectively. 

4- Potential evapotranspiration (ETp mm/day): 

 Data in Table (7) obtained that, the five methods were used for 

estimation (Etp mm/day), whereas, insignificant difference among 

these methods in before harvest period .e.g. months June, July and 

August. in both seasons. Values for ETp mm/day was decreased in 

emergence stage, while, it increased gradually with increase age of 

plant and decrease with before harvest period at October, after that Etp 

was increased in June, July and August months.  

The highest value followed by modified penman methods were 5.54 

and 4.98 mm/day, respectively. While, pan evapotrans method was 

opposite were 4.01 mm/day. 

5- Seed cotton yield (Kentar/fed.) : 

 The results in Table (8) indicate that irrigation methods 

significantly affected seed cotton weight/fed. In both seasons on the 

5% level of significance. The maximum seed cotton weight/fed. 

values was obtained from the F.C + 10% treatment were 8.19 and 

7.54 Kentar/fed for the furrow and bed cultivate methods, 

respectively. The lowest value was found in F.C – 20% it was 6.89 

and 6.76 Kentar/fed. for the furrow and bed cultivate methods, 

respectively It is clear that F.C + 10% and F.C treatments could be 

recommended to obtain the best result. This result will be fact in case 

of obtaining the maximum number of stand plants/fed. at harvesting 

and the highest value of boll weight (gm). These results were close  
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to those found by Mohamed et al (1994) and Bishr et al. (1994). 

These results indicated that, increasing seed cotton yield with furrow 

cultivate method, whereas, this increase led to increase water applied 

m
3
/fed about in bed cultivate method significant interaction between 

two cultivate methods in both seasons.   

 

Table (8): Seed Cotton yield (Kentar/Fed.) as affected by different 

treatments during 2007 and 2008 seasons. 

Treatments 
Seed cotton Yield (Kentar/Fed.) 

2007 2008 Mean 

F.C 7.78 8.17 7.98 

F.C + 10% 7.99 8.39 8.19 

F.C - 10% 7.30 7.67 7.49 

F.C - 15% 6.93 7.28 7.11 

F.C - 20% 6.72 7.06 6.89 

Mean 7.34 7.71 7.53 

L.S.D at 5% 0.34 0.36  

Significant  ** **  

Bed    

F.C 7.17 7.54 7.36 

F.C + 10% 7.37 7.71 7.54 

F.C - 10% 6.82 7.13 6.98 

F.C - 15% 6.52 6.82 6.67 

F.C - 20% 6.35 7.16 6.76 

Mean 6.85 7.27  

L.S.D at 5% 0.29 0.34  

Significant  ** **  

Interaction ** **  

 

6- Crop and Field water use efficiency (Kg/m
3
): 

Data in Table (9) show that  crop water use efficiency significantly 

affected by irrigation methods in both seasons. The maximum 

CWUE,% values were found for the F.C – 20% followed by F.C-

15% treatment were 0.54 and 0.52 kg/m
3
, for furrow cultivate 

method and 0.52 and 0.47 kg/m
3
 for bed cultivate method, while, the 

minimum value was recorded by F.C + 10% it was 0.395 and 0.445 

for furrow and bed cultivate methods. Data, it is clear that 3.1m
3
 

water irrigation gave 0.54 and 0.69 seed cotton for the furrow and 

bed cultivate methods respectively. This irrigation method treatment 

(F.C – 20%) could be recommended to obtain the lowest seed cotton 
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yield and highest value of save water in the same time. Also, data 

indicate that, insignificant effect of irrigation methods on FWUE, % 

in the two seasons. The minimum FWUE, % value was found for the 

F.C+ 10%  treatment compared with other treatments. 

As for furrow and bed cultivate methods, it can be noticed that, they 

had obvious effect on CWUE and FWUE Kg/m
3
, whereas, 3.00m

3
 

water irrigation gave 0.51 and 0.62 kg seed cotton yield for the 

furrow and bed cultivate methods. respectively. Significant effect of 

interaction between irrigation treatment and seedbed methods. 

 

Table (9): Crop and Field water use efficiency (Kg/m
3
) as affected 

by different treatments during 2007 and 2008 seasons. 

Treatments 

Crop water use efficiency 

Kg/m3 
Field water use efficiency Kg/m3 

2007 2008 Mean 2007 2008 Mean 

Furrow  

F.C 0.52 0.53 0.525 0.39 0.42 0.405 

F.C + 10% 0.49 0.51 0.50 0.38 0.41 0.395 

F.C -  10% 0.52 0.53 0.525 0. 39 0.41 0.40 

F.C -  15% 0.51 0.52 0.515 0.38 0.41 0.395 

F.C -  20% 0.53 0.55 0.54 0.39 0.42 0.405 

Mean 0.51 0.53  0.39 0.41  

L.S.D at 5% 0.09 0.09  0.01 0.02  

Significant  * *  ns ns  

Bed       

F.C 0.59 0.64 0.615 0.45 0.48  

F.C + 10% 0.56 0.60 0.580 0.43 0.46  

F.C - 10% 0.59 0.63 0.61 0.44 0.47  

F.C - 15% 0.59 0.63 0.61 0.44 0.47  

F.C - 20% 0.66 0.72 0.69 0.46 0.52  

Mean 0.60 0.64  0.44 0.48  

L.S.D at 5% 0.05 0.10  0.01 0.03  

Significant  * **  * **  

Interaction * *  * *  

7- Crop Coefficient Kc 

Effect of crop characteristics on crop water requirements is 

indicated by the crop coefficient (KC)which represents the 

relationship between reference potential (Etp) and actual crop 

evapotranspiration (Eta). The values of crop coefficient for irrigation 

treatments are KC showed slight increased with time after planting till 
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they reach their peak in July and then they decrease again at the end of 

growth season. it could be noticed that the nearest values to average 

KC this of Penman Monteith equation. This results led to 

recommended to use Penman Monteith equation for estimating water 

consumptive use for cotton crop in North Delta. 

8-  Net income for irrigation water unit (L.E/m3): 

 Data in Table (11) reported that, total variable cost was 1740 L.E and 

total fixed cost was 1260 L.E, whereas total cost for all irrigation 

methods was (1740+1260) = 3000 L.E as a fixed cost for all 

treatments.  

The different cost it led to total of production value, and net income 

for irrigation water unit were 0.61, 0.54, 0.47 and 0.45 L.E/m
3
 for F.C 

+ 10% and F.C treatments, with the furrow method, also, the bed 

method gave the same results, where, the values were 0.49 and 0.48 

L.E/m
3
  While, the lowest value was found for F.c-20% treatment. In 

both methods. 
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Table (11): Net income for irrigation water unit (L.E/m3) as 

affected by different treatments during 2007 and 2008 seasons. 
 Net in come 

for water unit 

L.E/m3 

Net in come for yield 

L.E/m3 

Net in come for 

water unit 

L.E/m3 

Net in come 

for yield 

L.E/m3 

Furrow 

F.C 0.54 1901.40 0.60 1996.71 

F.C + 10% 0.61 2033.7 0.60 2135.51 

F.C -  10% 0.54 1599.0 0.53 1680.50 

F.C -  15% 0.47 1365.9 0.46 1434.88 

F.C -  20% 0.45 1233.60 0.44 1296.01 

Mean 0.54 1626.72 0.53 1708.72 

Bed     

F.C 0.48 1752.32 0.48 1842.74 

F.C + 10% 0.49 1875.89 0.48 1962.43 

F.C - 10% 0.43 1493.86 0.42 1562.19 

F.C - 15% 0.34 1285.09 0.37 1344.21 

F.C - 20% 0.36 1165.68 0.35 1314.37 

Mean 0.42 1514.57 0.42 1605.19 

 

CONCLUSIONS 

The aim of the present investigation was to introduce the most  

suitable furrow cultivate method and all water applied treatments 

except F.C –15% and F.C-20% treatments to optimize water use 

efficiency, increase seed cotton yield and net income for irrigation 

water unit.   
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 الملخص العربي
 

   الدلتا ياه محصول القطن في شمالمإدارة 
د/ عادل ماضي*  د/ نبيل الدسوقي** د/ دمحم مليحة*   

مصر. -المركز القومً لبحوث المٌاه -*  معهد بحوث إدارة المٌاه وطرق الري  
لٌبٌا . –جامعة عمر المختار  –كلٌة الزراعة  -** قسم الهندسة الزراعٌة    

 
محابظ   ة كا   ر الن   ٌ  أ ن   ا   -ارب الحقلٌ   ة ب   ً بمحط   ة بح   وث القر    اْت التج   ٌ   أجر

كان ت ط رق الزراع ة م تم ت الزراع ة بط رٌقتٌي ا ول ً  . .المعاملة الرئٌس ٌة 1111 -1111عامً

كمٌ  ة الم  ا   بٌنم  ام المعامل  ة  ال انوٌ  ة   الزراع  ة عل  ً خط  وط م وال انٌ  ة الزراع  ة عل  ً مص  اطب.
 ال ري عن د   - (F.C  + 10%) ال ري عن د  - بق ط % F.C  ال ري عن د  )كانت كالت الً  الم اف

(F.C  - 10%)  -   الري عند (F.C  - 15%)  -   الري عند (F.C  - 20%)  )   

م وإنت ا    ابةمسجلت اعل ً كمٌ ة مٌ اه علً خطوط أعطت وأنارت النتائج إلى أي طرٌقة زراعة 
  .  العكس طرٌقة الزراعة علً مصاطب كانت علًبٌنما  المحصول

 F.C) ي كمٌة الما      كا م حٌث طرق الما  الم اف كاي له تأ ٌر معنويكما كنات البٌانات أي 

بٌنما كاي م  و إنتاجٌة المحصولم  ومعدل االستهالك المائًمي تلقى أك ر كمٌة المٌاه م   (10% +  

م  الستهالك المائً الحقل ًم وكاا ة االستهالك المائً . وكاا ة ا للما  المخزي بالنسبة التأ ٌر معنوي
 طرٌق ة الزراع ة عل ً مص اطب. ك اي عل ً العك س م ي  ل ك(    (F.C  - 20%) الري عن د  بٌنما 

 .٪(  11.14حققت أعلى قٌمة للتوبٌر المٌاه )
 لحس  اب االس  تهالك الم  ائً  Penman-Month equationمعادل  ة  باس  تخدام الدراس  ة وص  ًوت

  الم اف وكمٌة الما  زراعةطرق ال بً نمال الدلتا.  التااعل بٌي  بً إنتا  المحصول واستخدامها
   (F.C  + 10%) كمٌة مٌاه م ابة      مع خطوط  علً زراعةالطرٌقة  أعطتحٌث .كاي معنوي

 .( 3)جنٌة /مالدخل لمٌاه الري  اعلً قٌمة لصابً


