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ABSTRACT 

Potato growth, yield, and quality are important parameters under 

scheduling of surface irrigation using gated pipes to evaluate water 

management in Nile valley soils. A field experiment was conducted 

during 18 Jun.-20 May 2015 spring growing season using potato 

(Solanum tuberosum) grown in northern Egypt at Qusina, Minoufia, 

Egypt to study potato response, quality and functional properties to 

different irrigation scheduling levels. A Randomized Split-Plot Design 

with irrigation scheduling treatments as  irrigation levels 75, 60 and 

45% from available water and water cutoff times when water flow was 

reached the field end (after 5 min, exactly reached and before 5 m) were 

randomly distributed. Non-uniformity of irrigation applications were 

evaluated along irrigation furrow as dependent variables measured at 

the (0–20), (20–40) and (40–60) m along 60 m irrigation line. Potato 

tuber yield and quality were significantly affected by irrigation levels 

(IL), water cutoff time (WCT) and distance from upstream end (D). Tuber 

yield, water use efficiency, dry matter percentage, percentage of tuber 

size grade and yield of chips were significantly affected by IL, WCT and 

D, and their interaction IL*WCT; WCT*D; IL*D and IL*WCT*D except 

percentage of tuber size which was non-significantly affected at medium 

size by (WCT) and large size by interaction IL*WCT*D. The highest 

tuber yield was under treatment irrigation level of 75% from AW and 

when water flow was exactly reached the field end. Improving quality 

and saving water were under both irrigation level of 45% AW and water 

cutoff before reaching 5 m from downstream end. 

Keyword: surface irrigation; gated pipes; quality and functional 

properties; tuber yield, water use efficiency, dry matter 

percentage, percentage of tuber size grade and yield of chips.   
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1. INTRODUCTION 

The cultivated area of old land is about 2.7 million hectares irrigated by 

surface irrigation from total cultivated area of 3.9 million hectares 

according to data issued by Ministry of Agriculture, Egypt in 2013. 

Despite this progressive water shortage farmers continue to use surface 

irrigation. Poor management, uniformity and distribution of water have 

been cited as the most frequent problems of surface irrigation, resulting 

in waterlogging, salinization and less water use efficiency AbouKheira 

(2009). Potato is considered one of the main important vegetable ranks as 

manufacture and export crop among the different vegetable crops in 

Egypt. About 178 thousand hectares are only cultivated in spring, fall and 

winter seasons. Total production of potato in Egypt is about four million 

tons per year. 

Bosnjak and Pejic (1997) working on Potato which were given irrigation 

to 75-80 or 60-65% field water capacity (FWC) or without irrigation 

(control). They found that the yields were highest in the 75-80% FWC 

treatment compared to control treatment. Podstawka and Malicki (1997) 

recorded that average tubers yield was 40.1 t/ha without irrigation and 

47.4 t/ha with irrigation. Aksic et al. (2012) grew potato plants under 

different irrigation rates, i.e., irrigated by three treatments with irrigation 

(soil matrix potential of 20, 30 and 40 kPa) as well as control. Irrigation 

schedule was determined by tensiometers. They found that total yield 

increased with increasing irrigation rate. 

El-Banna et al (2001) revealed that, specific gravity and percentage of 

tuber dry matter were significantly increased with decreasing irrigation 

water rates. On the contrary, Samey (2006) indicated that, specific 

gravity and percentage of tuber dry matter in two season were 

significantly increased with decreasing irrigation rates, i.e., irrigation by 

50% of the evapotranspiration, compared with irrigation by 75, 100 and 

125% of the evapotranspiration, while, the lowest value of water supply, 

i.e., irrigation by 125% of the evapotranspiration also, it ranged from 

21.0 % to 23.5 %.       

Karafyllidis et al (1996) found that, high soil moisture availability levels 

tended to give higher proportions of large tubers (> 60 mm), whereas, 

small tubers (˂ 35 mm) were more frequent in the water deficit 
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treatments. The percentage of tubers 45 – 60 mm was inconsistent, but all 

treatments had similar proportions of tubers, but all treatments had 

similar proportions of tubers 35 – 45 mm. 

Samey (2006) showed that the high level of water regimes (irrigation by 

125% of evapotranspiration) led to an insignificant reduction weight after 

frying. Meanwhile, irrigation by 50% of evapotranspiration gave the 

highest value of weight after frying may be due to increasing dry matter 

content of potato tubers under this condition. 

The purpose of the work is to find out the best management of the 

irrigation scheduling for surface irrigation with gated pipes to give the 

highest productivity, the best quality and functional properties of potato 

tubers. 

2. MATERIAL AND METHODS 

Field experiment was conducted in 2015 spring growing season using 

potato (Solanum tuberosum) grown in northern Egypt at Qusina  area, 

17.9 m above sea level, 30
o
 56

/
 N, 31

o
 15

/
 E, Minoufia, Egypt to study 

potato response, quality and functional properties to different irrigation 

scheduling levels. All treatments were irrigated each growing season 

with the same sufficient water amount using surface irrigation to ensure 

uniform soil moisture prior to planting. The crop was seeded when soil 

moisture content was almost 0.39 m
3
 m

-3
 using potato planter on 18 

January and terminated on 20 May in the 2015 spring season. A 

Randomized Split-Plot Design with irrigation scheduling treatments as 

irrigation levels (75, 60 and 45% from available water) and water cutoff 

times when water flow was reached the field end as (after 5 min, exactly 

reached and before 5 m) were randomly distributed. Non-uniformity of 

irrigation applications were evaluated along irrigation furrow as 

dependent variables measured at the (0–20), (20–40) and (40–60)  m 

along 60 m irrigation line. The outside diameter of pipe is 6" and 6 m 

length as shown in Fig. 1. Pipe is made of UPVC with gates spacing 0.75 

m. The flow rate out of each gate system is controlled by head inside the 

pipe to be 11.4 m
3
/h with 22.86 cm head. Surface irrigation system using 

gated pipes was divided into three sectors to evaluate the best parameters. 

Sub-plot area was 60 m length × 2.25 m width. Each plot was included 

three furrows with 0.75 m furrow width. A distance of 1.5 m was 
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between each irrigation treatments. In the gated pipes technique, the 

pipes were located at the head of the irrigated field across the furrows.   

Three irrigation levels 75, 60 and 45% from available water were used 

with three different water cutoff times in which water flow reached 

downstream end as 5 min after, exactly reached and before 5 m. 

The soil was clay in texture. The properties of the soil were shown in 

Table 1. 

The seed tubers of coefficient of variation, Herms were imported from 

abroad (Scotland UK) was showed at Table 2. 

Table 1.The physical properties of the experimental soil. 

Soil 

depth 

Sand  Silt Clay Texture 

class 

 

Bulk 

density 

g∙cm
−3

 

Field 

capacity 

% 

Permanent 

wilting 

point % 

Available 

soil water 

% 

0–20 20.27   41.17 38.56 Clay loam  1.29 42.45 21.90 20.55 

20-40  20.80 40.51 38.69 Clay loam 1.31 40.95 20.45 20.50 

40-60  17.32 36.75 45.93 Clay 1.33 38.89 19.14 19.75 

Table 2. Label of using potatoes 

Variety Crop No Grade Class Date  Size  

Hermes 87813 EC2 SE2 FG 4 27/11/2014 35/60mm 

 
Fig.1. Layout of experimental replicate 
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The average weight of the tubers ranged from 40-50 g/tuber. The potato 

tuber seeds were cured and planted 0.25 m apart in furrow 60 m in long 

and 0.75 m in width. All cultural practices as well as diseases and pests 

control applied as recommended by the Egyptian Ministry of Agriculture. 

All experimental units received identical amounts of composted animal 

manure (75 m
3
/ha) and phosphorus (200 kg/ha) using single a calcium 

super phosphate (15.5 % P2O5) banded on furrow before planting with 

agricultural sulfur (300 kg/ha SO4). Nitrogen fertilizer was added at the 

rate of 400 kg N/ha at four times, planting, first irrigation, and 45 and 60 

days from planting, respectively.  

Water advance and recession times were functioned of their length at the 

second irrigation for the mentioned treatments by using field marks and 

surveying tape, the furrows were divided into number of six stations 

having equal distances between them (10 m). Irrigation water advance 

times into the furrow were recorded at the end of each station. At the 

upstream end when water started to disappear, recession times were 

observed and recorded at each station. This mark is the initiation of the 

water drying or recession front.  

The water infiltration opportunity time along furrow length is the 

difference between the last time when water disappeared and the first 

time when water started to advance at the same point along furrow. It can 

be determined according to Amer (2009) as formulated in equation. 

                                                       

where to is opportunity infiltrated time into the root zone in minute, T is 

total time of advance, storage, and depletion phases that started from 

water turn on and ended when the water at the upstream end disappeared 

in minutes, t  is advance time in min and tr is recession time in min. 

The rate of infiltration was considered as a time dependent process and 

represented by Kostiakov's equation. Field infiltration rate in soil (I) that 

was measured in the upper 30 cm of soil surface using double ring 

infiltrometer in the beginning of the experiment. Water infiltration rate 

was determined according to Kostiakov equations (2 and 3) were found 

in the experimental field. It was functioned to opportunity time to in 

minute for the clay soil as: 
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Cumulative infiltrated depth Z in mm was integrated from infiltration 

rate function and reported as    

                
                      

where Z in mm and to in min.  

 To evaluate the furrow irrigation treatments, the distribution 

uniformity was taken as a function of coefficient of variation (CV) can be 

determined according to Amer (2010) as follows: 

                                                   

Application efficiency (Ea) was determined as the ratio of water stored in 

the rootzone to the total water applied when no runoff occurred in 

blocked furrow. In non uniformity condition, Ea can be determined 

according to Amer (2010) as follows: 

E    
       α  

6  
 𝐶𝑉                           

In complete surplus irrigation, Ea can be determined be as follows: 

E    α 𝐶𝑉                                            6  

The schedule parameter was (α) determined from the following equation 

(Amer, 2007): 

)7(1
1











Z

d

CV
  

where 

 d was the schedule depth which was taken equal to the minimum 

infiltrated depth (Zmin) in mm and Z was the average infiltrated depth 

along the strip or the furrow in mm.  

Potato yield produced each experimental per unit volume of the used 

water (kg yield / m
3
 water) was evaluated as water use efficiency. Tuber 

dry matter percentage (%) was determined by drying the tuber slices at 

70 C
o
 according to method of Dogras et al. (1991). Percentage of tuber 

size grade was taken 10 kg using by sizing rings  

Percentage of tuber size was divided into four parts which were called 

seeds ˂40 mm, small 40-60 mm, medium 60-80 mm, large >80 mm. 

Large and seeds tubers are not manufactured for chips. Yield of chips 

was determined using the method of Wilbur( 1999) as the following 

equation was adopted: 
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3. RESULTS AND DISCUSSIONS 

3.1. Infiltrated irrigation depth and uniformity along furrow 

Results shown in Table 3 represent scheduling and evaluation parameters 

for all nine studied treatments. Depletion phase time was decreased as both 

water cutoff decreased and initial available soil water increased because 

the storage water on furrow ditch and soil infiltration rate were, 

respectively,  smaller than those occurred in cutoff time after 5 min from 

water advanced the downstream end and 75% AW treatments. A 

minimum infiltrated depth Zmin was occurred by applying 75% soil water 

regimes with water cutoff 5 m before water advanced the field end. 

Table 3. Furrow irrigation scheduling by three Water cutoff times with three 

irrigation levels. 

Evaluating 

parameters 

Water cut off 

After 5 min from the 

end 

Exactly reached the 

end 

Before 5 m from the 

end 
Soil AW

* 
75% 60% 45% 75% 60% 45% 75% 60% 45% 

T off (min) 13.35 17.033 20.1 10.16 13.25 16.51 9.41 12.81 16.15 

Td (min) 2.0 2.05 3.283 1.035 1.715 1.867 1.0 1.515 1.18 
   -

0.013 
-0.01 

-
0.006 

-
0.017 

-
0.017 

-
0.006 

-
0.021 

-0.01 
-

0.018 

Zmin (mm) 47.27 52.73 58.39 39.55 45.53 51.52 36.49 38.66 39.9 

Zmax (mm) 83.36 83.83 85.29 43.63 57.38 59.31 40.69 59.29 51.01 

   ̅̅ ̅(mm) 60.75 62.35 63.55 41.59 47.77 52.95 39.26 43.82 47.2 

CV % 17.0 15.0 12.18 2.88 2.67 4.2 3.3 7.0 8.4 

Du % 78.5 80.95 84.53 96.3 96.6 95.66 95.8 91.1 89.3 

Ea % 77.8 84.6 91.89 94.8 95.1 97.11 92.94 88.2 84.5 

I (d) 19 24 28 19 24 28 19 24 28 
*
AW is available water, Toff is water cutoff, Td is depletion phase time, α is 

schedule parameter, Zmin, Zmax.   ̅ are minimum, maximum and average 

infiltrated depths, respectively, CV is coefficient of variation, DU is distribution 

efficiency, Ea is application efficiency, and I is irrigation interval. 

On the other hand, Zmax was insignificantly changed by 75% AW regime 

under water cutoff 5 min after water advanced field end treatment in 
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which caused more water beyond rootzone. Zmax was decreased by 75% 

AW regime under both water cutoff exactly and 5 m before water 

advanced downstream end in which both treatments decreased water 

seepage beyond rootzone. For a given water cutoff time, average depth  ̅  

was optimized under both 60 and 45% AW regimes. Zmin was nearly 

equal to Zmax by water cutoff of exactly and before 5 m from water flow 

was reached the field end. Infiltrated depth was increased along furrow 

because total recession time was larger than total advance time and 

storage stage. For a given water cutoff time, coefficient of variation CV, 

DU and Ea were improved by 60 and 45% AW treatments. Irrigation 

interval (I) was decreased applying 70% AW and water cutoff after 5 min 

from reaching downstream end. Results showed that the best water 

distribution and application were acquired for water cutoff Levels as 

water flow exactly and before 5 m reached the field end. These results 

agreed with those obtained by Al-Kathiri (2009) and Amer (2009). 

3.2 Potato fresh and chips yields, dry matter and water use efficiency  

Data presented in Tables 4 and 5 showed significant differences among 

water cutoff times, irrigation levels and distances along furrow on tuber 

and chip yields, dry matter and water use efficiency. Results in Table 4 

showed that the highest value of tuber and chips yields, dry matter and 

water use efficiency were occurred under both water cutoff before 5 m 

water advancing to downstream end and 75% AW, except dry matter 

which occurred under 45% AW treatment. 

Regarding the interactions effect of both irrigation levels and water 

cutoff levels, data presented in table (4) showed significant differences 

yield the interactions effect between (irrigation levels and sample 

distances), (water cutoff levels and sample distances) and (irrigation 

levels, water cutoff levels and sample distances) that results showed that 

the interactions were significant.  

Similar results were obtained by Amer (2011) on squash, reported that 

total yield increased under high level of soil moisture. El-Banna et al 

(2001), Alva et al (2002), Kashyap and panda (2003),  Samey (2006) and 

Amer et al (2016) all of them on potato, they found that total tubers yield 

was significantly increased with increasing water supply and they 

reported that percentage of tubers dry mater was significantly increased 
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with decreasing soil moisture and irrigation water rates ,also similar 

results were obtained by Gunnel and Karadogan (1998) and Samey 

(2006) on potato reported that, yield of chips was significantly increased 

as water rates decreased that may be due to increasing dry matter, 

specific gravity and starch contents of potato tubers. 

Table 4. Means and standard errors for tuber yield 

 

Items 

__________________ Mean ± SE  _____________ 

Yield (Mg/ha) WUE (kg/m
3
) Dry matter % Chip yield 

 (Mg/ha) 

 Water cutoff time (T) 

5 min after 

downstream end 
49.61±0.125

A
 13.61±0.093

A
 21.09±0.034

A
 

16.51 ± 

0.11
A
 

Exactly reached 

downstream 
51.02±0.125

B
 15.99±0.093 

B
 21.66±0.034

B
 

17.45 ± 

0.11
B
 

before 5 m from 

downstream 
53.09±0.125

C
 17.02±0.093 

C
 21.84±0.034

C
 

18.3 ± 0.11
C
 

Irrigation Level (I) 

75% AW 58.01±0.125
C
 15.89±0.093

B
 21.22±0.034

A
 19.5 ± 0.11

C
 

60% AW 51.37±0.125
B
 15.45±0.093

A
 21.52±0.034

B
 17.5 ± 0.11

B
 

45%AW 44.34±0.125
A
 15.3±0.093

A
 21.86±0.034

C
 15.3 ± 0.11

A
 

  Distance along furrow (D) 

0-20m of furrow 

length 

48.26±0.125
A
 

14.6±0.093
A
 

21.52±0.034
A
 16.45 ± 

0.11
A
 

20-40 m of furrow 

length 

57.79±0.125
B
 

17.5±0.093
B
 

21.61±0.034
B
 19.66 ± 0.11 

B
 

40-60 m of furrow 

length 
47.66±0.125

A
 14.51±0.093

A
 21.46±0.034

A
 

16.16 ± 

0.11
A
 

*Significant at the p ≤0.05 level& NS = non- significant 

Table 5. Mean square, F value and probability for fresh tubers yield 

 

Items 

 

df 

_________ Mean square ______ _____  F value and probability ___ 

Yield 

Mg/ha 

WUE 

Kg/m
3 

Dry 

matter 

% 

Chip 

yield 

Mg/ha 

Yield 

Mg/ha 

WUE 

Kg/m
3
 

Dry 

matter % 

Chip 

yield 

Mg/ha 

Cutoff  (T) 2 82.82 82.43 4.13 21.5 69.01* 701.1* 265.5* 131.3* 

Irrigation  (I) 2 1261.1 2.732 2.74 120.8 1050.8* 23.23* 176.3* 735.3* 

Distance (D) 2 873.7 76.49 0.157 102 728.04* 650.5* 10.10* 621.1* 

I * T 4 269.9 24.90 0.057 30.1 224.9* 211.8* 3.65* 183.6* 

I * D 4 137.0 9.736 0.239 14.1 114.2* 82.8* 15.36* 86.1* 

T * D 4 98.51 8.969 1.007 11.1 82.09* 76.3* 64.75* 68.11* 

I * T* D 8 94.75 9.376 0.088 11.1 78.96* 79.8* 5.63* 67.60* 

Exp. Error 54 1.2 0.118 0.016 0.164     
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3.6. Percentage of tuber size. 

Percentage of tuber size was significantly affected by 2015 spring season 

as presented in Tables 6 and 7. Data presented in Table 6 showed 

significant differences percentage of tuber size between three water 

cutoff times on percentage of tuber size. Data presented in table 7 

showed significant between all water cutoff times with four parts of tuber 

size.  

High yield percentage of seed tubers (culls) was at water cutoff 5 min 

from water advanced to downstream end and it was at 45% from AW and 

it was at the third part from the furrow. The low and best values were at 

water cutoff before water flow was reached the field end for 5 m and it 

was at 75% from AW and it was at the second part from the furrow.  

Secondly, about small tuber, it showed that the highest value was at 

water cutoff after water flow was reached the field end for 5 min and was 

at 45% from AW. The lowest value was at water cutoff before water flow 

was reached the field end for 5 m and was at 75% from AW. 

Thirdly, about medium tuber, it showed non-significant between all 

Water cutoff Levels, they were nearly equal. It showed that the highest 

and best value at 75% from AW, and the lowest value was at 45% from 

AW.  

Fourthly, about large tuber, the highest value was recorded as 9.98%at 

water cutoff when water flow was reached the field end, and the lowest 

value was recorded as 7.16% at water cutoff before water flow was 

reached the field end for 5m. Results percentage of tuber size was better 

under conditions of low water supply. 

Regarding the interactions, data presented in table (6) showed significant 

differences percentage of tuber size the interactions effect between 

(irrigation levels and Water cutoff levels), (irrigation levels and sample 

distances) and (irrigation levels, Water cutoff levels and sample 

distances), and it showed non-significant between Water cutoff levels 

and sample distances. 

Similar results were obtained by Amer (2011) on squash reported that, 

the percentage of large size increased with increasing soil moisture. El-

Banna et al (2001), Samey (2006) and Amer et al (2016) all of them on 

potato, they reported that percentage of large tubers size was significantly 
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increased as water rates increased and percentage of tuber seeds were 

significantly increased as soil moisture and water rates decreased .  

Table (6): Mean square, F value and probability for fresh tubers size 

Items Df seeds% small% medium% large% 

Mean F  Mean F  Mean F  Mean F  

Cutoff time 

(T) 
2 316.8 63.5* 352.5 46.8* 7.5 1 ns 53.6 9.8* 

Irrigation 

Level (I) 
2 927.3 186* 695.1 92.4* 1470.7 199.5* 330.9 60.8* 

Distance(D) 
2 199.7 40* 190.2 25.2* 184.6 25* 19.2 3.5* 

I*T 4 187.4 37.6* 57.1 7.5* 44.7 6* 18.5 3.4* 

I*D 4 38.4 7.7* 113.3 15* 98.6 13.4* 23.4 4.3* 

T*D 4 26.9 5.4* 35.1 4.6* 59.6 8.1* 3.2 0.6 ns 

I*T*D 8 13 2.6* 24.1 3.2* 37.4 5.1* 31.3 5.7* 

Exp. Error 54 4.9  7.5  7.3  5.4  

 

Table (7): Means and standard errors for tubers size 

Items 

 

Mean ± SE 

Seeds% Small% Medium% large% 

Water cutoff Level 

After 5min 16.08 ± 0.6 
C
 23.77 ± 0.74 

A
 51.45 ± 0.74

A+
 8.68 ± 0.63 

B
 

Exactly reached 11.46 ± 0.6 
B
 26.45 ± 0.74 

B
 51.99 ± 0.74 

A+
 9.98 ± 0.63 

C
 

Before 5 m 9.4 ± 0.6 
A
 30.92 ± 0.74 

C
 52.51 ± 0.74 

A+
 7.16 ± 0.63 

A
 

Irrigation Level 

75% AW 7.08± 0.6 
A
 22.5± 0.74

A
 58.13± 0.74

C
 11.6± 0.63 

C
 

60% AW 10.2± 0.6 
B
 26.19± 0.74

B
 54± 0.74

B
 9.4± 0.63 

B
 

45%AW 18.9± 0.6 
C
 32.5± 0.74

C
 43.8± 0.74

A
 4.75± 0.63 

A
 

Sample distance 

 0-20 m from 

furrow  

12.18 ± 0.6 
B
 30.09 ± 0.74 

B
 49.9 ± 0.74 

A+
 7.8 ± 0.63 

A
 

20-40 m from 

furrow  

9.6 ± 0.6 
A
 25.8 ± 0.74 

A+
 54.93 ± 0.74 

B
 9.5 ± 0.63 

B
 

40-60 m from 

furrow  

15.09 ± 0.6 
C
 25.23 ± 0.74 

A+
 51.1 ± 0.74 

A+
 8.5 ± 0.63 

AB
 

*Significant at the p ≤0.05 level &ns = non- significant. 
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4. CONCLUSION 

Yield of fresh potato was significantly increased with increasing soil 

moisture content. At water cutoff level, the highest value was recorded as 

53.088 Mg/ha at water cutoff before water flow was reached the field end 

for 5 m. About irrigation level, the highest value was recorded as 58.0 

Mg/ha at 75% from available water  

The highest value of water use efficiency was recorded as 17.018 kg/m
3
 

at water cutoff 5 m before water advanced the field end. For a given 

irrigation cutoff, the highest value was recorded as 15.89 kg/m
3
 at 75% 

from available water.  

The highest value of dry matter and specific gravity for potato tubers 

were obtained under 45% soil available water. Furthermore, the highest 

value of dry matter for potato tubers was obtained under water cutoff 

before 5 m water advanced to downstream end.  

The best values for manufacturing potato chips were at low level of water 

supply which is water cutoff 5 m before water advanced downstream end 

because it had low values from Large and seeds tubers. 

Chips yield was significantly decreased by increasing water cutoff level 

and the highest value was recorded as 18.3 Mg/ha at water cutoff at 

before 5 m water advanced the field end. For a given irrigation regimes, 

chips yield was significantly increased with increasing soil moisture 

content and the highest value was recorded as 19.5 Mg/ha at 75%from 

available water. The best values of potato tuber yield and quality were in 

furrow location in between 20 to 40 compared to the obtained results 

from 0 to 20 m and 40 t0 40 m furrow locations. 
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 الولخض العربً

 الخصٌيعجىدة والوحصىل وال خىاص علًحأثيرها  و جذولت الري

 لذرًاث البطاطس

كوال حسًٌ حٌفً عاهر
1 

حسي ابىعويرة علً هحوذ 
1

سلامسليواى  هحوىد إبراهين    
2

 

 ثًُطقخ قٕٚغُب ثشًبل يصش نهجطبطظ ٔرنك  شثٛعٙان 5102 أجشٚذ ْزِ انذساعخ خلال يٕعى

بلأَبثٛت ث يضٔدحثبنخطٕط َظبو انش٘ انغطذٙ  ثبعزخذاوزشثخ طُٛٛخ نذساعخ رأصٛش جذٔنخ انش٘ ث

انذسَبد ٔجٕدح رصُٛعٓب عهٗ ْٛئخ انًجٕثخ ٔرنك عهٗ خٕاص يذصٕل انجطبطظ ٔجٕدح 

رقبٔ٘ يغزٕسدح يٍ  ثبعزخذاوأجشٚذ ْزِ انذساعخ عهٗ صُف ثطبطظ ْٛشيظ ,  ٙششائخ شٛجغ

 21-01دسَبد انزقبٔ٘ ٔكبٌ يزٕعظ ٔصٌ انذسَخ يٍ  ثبعزخذاودٛش رًذ انضساعخ  إعكزهُذا

 52انخطٕط  يزشا ٔانًغبفخ ثٍٛ 01جشاو رقشٚجب ٔكبَذ انضساعخ فٙ خطٕط ٔكبٌ طٕل انخظ 

 .5102انزبعع عشش يٍ شٓش ُٚبٚش نًٕعى  ٙف عى ٔرًذ انضساعخ 52 عى ٔانًغبفخ ثٍٛ انُجبربد

 رى إضبفخ الأعًذح انعضٕٚخ ٔانكًٛبٔٚخ طجقب نزٕصٛبد ٔصاسح انضساعخ أصُبء يٕعى انًُٕ.

 

 جاهعت الوٌىفيت -طالب هاجسخير  قسن الهٌذست الزراعيت   -2أسخار الري والصرف   -1
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 الخجربت على دراست: اشخولج

% يٍ انًبء انًزبح 02 ,  01,  52صلاس يغزٕٚبد نهش٘ عُذ ٔصٕل سطٕثخ انزشثخ إنٗ رأصٛش -0

 ثبنزشثخ.

يغزٕٚبد قطع انًٛبِ عٍ انخظ ْٔى قطع انًٛبِ عُذ ٔصٕل يٕجخ انًٛبِ إنٗ )قجم َٓبٚخ  رأصٛش -5

 دقبئق(. 2صٕنٓب نُٓبٚخ انخظ ة ٔثعذ ٔ حٔصٕنٓب إنٗ َٓبٚخ انخظ يجبشش و ٔعُذ 2انخظ ة 

 رأصٛش يكبٌ أخز انعُٛخ عهٗ طٕل انخظ عهٗ صفبد انًُٕ ٔخٕاص انجٕدح ٔرصُٛع انذسَبد. -3

 رأصٛش انزفبعم ثٍٛ انفزشح ثٍٛ انشٚبد ٔصيٍ إضبفخ انًٛبِ داخم انخظ ٔأيبكٍ أخز انعُٛخ. -0

 ثٍٛ يعبيلاد انش٘ كبٜرٙ: الاخزلافبدرى قٛبط 

 إًخاجيت الذرًاث:  -

الإَزبجٛخ صادد يعُٕٚب ثضٚبدح انًذزٕٖ انشطٕثٙ نهزشثخ. رأصٛش يغزٕٚبد قطع انًٛبِ أعطذ أعهٗ 

يٛجب جشاو/ْكزبس عُذ قطع انًٛبِ قجم ٔصٕل يٕجخ انًٛبِ نُٓبٚخ انذقم.  23.155أَزبجٛخ عجهذ 

% 52جشاو/ْكزبسعُذ يٛجب  25.115ًغزٕٚبد انش٘ فقذ أعطذ أعهٗ قًٛخ عجهذ نأيب ثبنُغجخ 

 25.52قًٛخ  يٍ انًبءانًزبح. ٔأٚضب عُذ انزفبعم ثٍٛ صيٍ انش٘ ٔانفزشح ثٍٛ انشٚبد كبَذ أفضم

نًبِ عُذ ٔصٕل ا% يٍ انًبء انًزبح ٔ يغزٕٖ قطع 52يٛجب جشاو/ْكزبس عُذ يغزٕٖ س٘ 

% يٍ 02عُذ يغزٕٖ س٘  جشاو/ْكزبسيٛجب 3..3يٕجخ انًٛبِ نُٓبٚخ انذقم. ٔأقم قًٛخ عجهذ 

 دقبئق. 2ثعذ ٔصٕل يٕجخ انًٛبِ نُٓبٚخ انذقم ة  ءانًبء انًزبح ٔ يغزٕٖ قطع نهًب

  كفاءة اسخخذام الوياٍ: -

كجى/و 05.105أعهٗ قًٛخ عجهذ كبَذ 
3

عُذ يغزٕٖ قطع نهًبِ قجم ٔصٕل يٕجخ انًٛبِ نُٓبٚخ  

كذى/و .02.5يزش. ٔأٚضب أعهٗ قًٛخ عجهذ  2 انذقم ة
3

% يٍ انًبء 52عُذ يغزٕٖ س٘  

كذى/و 05..0انًزبح ثبنزشثخ. أفضم ٔأعهٗ قًٛخ نكفبءح اعزخذاو انًٛبِ كبَذ 
3

عُذ يغزٕٖ س٘  

يزش.  2قم ة % يٍ انًبء انًزبح ٔ يغزٕٖ قطع نهًبِ قجم ٔصٕل يٕجخ انًٛبِ نُٓبٚخ انذ02

كجى/و 05.52كبَذ  الاعزخذاؤأقم قًٛخ نكفبءح 
3

% يٍ انًبء انًزبح ٔ 02عُذ يغزٕٖ س٘  

 دقبئق. 2يغزٕٖ قطع نهًبِ ثعذ ٔصٕل يٕجخ انًٛبِ نُٓبٚخ انذقم ة 

 جىدة الذرًاث:  -

% 02انجطبطظ كبَذ عُذ يغزٕٖ س٘  نذسَبدأفضم قًٛخ نُغجخ انًبدح انجبفخ ٔانٕصٌ انُٕعٙ 

َغجخ دجى  يزش. 2انذقم ة  يٍ انًبء انًزبح ٔ يغزٕٖ قطع نهًبِ قجم ٔصٕل يٕجخ انًٛبِ نُٓبٚخ

( ٔ 60mm - 40ٔ صغٛشح ) mm 40>)أجضاء ٔعًٛذ ثزٔس ) 0انذسَبد ٔرى رقغًٛٓب إنٗ 

( ٔثصفخ عبيخ دسَبد انجزٔس )ثهٛخ( mm 80 <( ٔكجٛشح يٍ )mm 80-60يزٕعطخ يٍ )

ثضٚبدح ٔانكجٛشح لا رذخم فٙ رصُٛع انشٛجغٙ. َٔجذ أٌ انذسَبد انًزٕعطخ ٔانكجٛشح رضٚذ يعُٕٚب 

انصغٛشح رقم يعُٕٚب أٚضب ثضٚبدح انًذزٕٖ انشطٕثٙ. أيب  انًذزٕٖ انشطٕثٙ نهزشثخ. ٔانذسَبد
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رأصٛش صيٍ انش٘ عهٗ َغجخ دجى انذسَبد انًزٕعطخ كبٌ غٛش يعُٕٚب عهٗ جًٛع يغزٕٚبد صيٍ 

 انش٘. ٔأفضم قٛى نجطبطظ انزصُٛع كبَذ عُذ أفضم يغزٕٖ لإضبفخ انًٛبِ عُذ قطع انًٛبِ قجم

 انكجٛشح ٔانجزٔس أقم قًٛخ. انذسَبديزش ٔرنك لأٌ َغجخ  2ٔصٕل يٕجخ انًٛبِ نُٓبٚخ انخظ ة 

 إًخاجيت الشيبسًو الخىاص الخصٌيعيت للذرًاث -

يٛجب  05.3جٛخ انشٛجغٙ رقم يعُٕٚب ثضٚبدح يغزٕٖ قطع انًٛبِ ٔأعهٗ قًٛخ عجهذ بإَز

يزش. ٔأٚضب رضٚذ  2نُٓبٚخ انذقم ة جشاو/ْكزبس عُذ قطع انًٛبِ قجم ٔصٕل يٕجخ انًٛبِ 

 2..0الإَزبجٛخ ثضٚبدح انًذزٕٖ انشطٕثٙ نهزشثخ أ٘ ثضٚبدح يغزٕٖ انش٘ ٔأعهٗ قًٛخ عجهذ 

أفضم قٛى يٍ ًَٕ انًذصٕل  ٔإَزبجٛخ   % يٍ انًبء انًزبح نهزشثخ.52يٛجب جشاو/ْكزبس عُذ 

يزش يٍ  01-51غبفخ يٍ انذسَبد ٔجٕدرٓب كبَذ عُذ انجضء انضبَٙ يٍ طٕل انخظ أ٘ عهٗ ي

 يزش. 01-01يزش ٔيٍ  51- 1خظ انش٘ يقبسَخ ثجذاٚخ انخظ َٔٓبٚزّ أ٘ جضئٍٛ يٍ

 


