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ABSTRACT: Two field experiments were carried out at the experimental farm of EL-Gemmiza 

Agricultural Research Station, EL-Gharbia Governorate, Agricultural Research Center (ARC) Egypt 

during the two successive seasons of 2019/2020 and 2020/2021 to study yield, quality and water use 

efficiency of four flax varieties viz., Giza 12, Giza 11, Sakha 6 (local dual purpose type varieties) and 

Iriana variety (introduced fiber one) as responded to three different irrigation treatments (1, 2 or 3 

irrigations) added during growing season after sowing irrigation. A split plot design with four replicates 

was used in each experiment. Each experiment included 12 treatments, which were a combination of the 

three irrigation treatments and the four tested flax varieties. The main plots were assigned to the three 

irrigation treatments. The subplots were devoted to the four tested flax varieties. All the experimental 

plots received sowing irrigation similarly on the next day of sowing and 1, 2, or 3 irrigations were 

subsequently added to the plots during the growing seasons. The most important results as the average of 

the two growing seasons could be summarized as follows: 

Significant increases in all straw and seed yield characters were achieved with the third irrigation 

treatment (sowing irrigation added with three irrigations) followed by the second irrigation treatment 

(sowing irrigation added with two irrigations), without significant difference between them in most 

characters. However, the first irrigation treatment (sowing irrigation added with one irrigation) recorded 

the lowest values for all characters, under study.  

Significant varietal differences were observed for all studied characters. Giza 12 variety exceeded 

significantly all other three tested flax varieties in all straw characters. However, Sakha 6 variety followed 

by Giza 11 variety surpassed significantly the two other flax varieties i.e., Giza 12 and Iriana in all seed 

characters. Moreover, the Iriana variety recorded the highest values of fiber yield and quality, without 

significant differences between the Iriana variety and the Giza 12 variety in the most studied characters.  

A significant interaction effect was observed between the three studied irrigation treatments and the four 

tested flax varieties on straw characters i.e., total plant height, main stem diameter, straw yield fed-1, fiber 

yield fed-1, total fiber %, and fiber fineness. The highest values of total plant height, main stem diameter, 

straw yield fed-1, fiber yield fed-1, and total fiber % were obtained from the Giza 12 variety when irrigated 

with three irrigations adding with sowing irrigation. However, the finest fibers were recorded for the 

Iriana variety when irrigated by applying three irrigations adding with sowing irrigation.  

Also, a significant interaction effect was detected for seed characters i.e., number of capsules plant-1, seed 

yield plant-1, seed yield fed-1, and oil yield fed-1, whereas the highest values of these traits were obtained 

from the Sakha 6 variety when irrigated with three irrigations adding with sowing irrigation. 

Keywords: Irrigation treatments, flax varieties, yield, yield components, yield quality and water use 

efficiency.  

 

INTRODUCTION 

Flax is considered one of the most important 

dual-purpose crops for oil and fiber production in 

Egypt and in the world, rich in oil (41 %), 

protein (20 %) and dietary fiber (28 %) (Bakry et 

al., 2012). Production and processing of fibers 
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and linseed reach back into the period of the 

ancient civilizations, their achievements were the 

basis for progress until today. The modern flax 

cultivars were developed regarding the purpose 

of use that fiber - type – flax or seed - type – 

flax. Fiber-type – flax is generally higher with 

fewer lateral branches and has longer fibers in 

the stem but lower yield of seeds. The 

intermediate type of flax that combines 

characteristics of both types is characteristic of 

indigenous cultivars, which are still preserved in 

areas with traditional production. Flax cultivated 

as a dual-purpose crop for fiber and for oil plays 

a significant role in Egyptian national income. 

Therefore, great efforts were made to increase 

the productivity of this crop by growing cultivars 

with high-yielding ability and by application of 

improved agronomic practices.  

Irrigation is one of the most crucial factors 

contributing to increased flax productivity. 

Irrigation water could be considered a limiting 

factor, which has the greatest role for yield and 

yield components of flax crops. So, reducing the 

utilized amount of water will help to solve this 

problem and will maximize the benefits from the 

available irrigation water. With respect to 

irrigation treatments, Chorumale et al., (2001) 

and Yenpreddiwar et al., (2007) recorded 

significant increases in the yield attributes, yield, 

oil content and oil yield of flax with applying 

two irrigations, one applied at the flowering 

stage and the other one added at capsule filling 

stage compared with no irrigation and irrigation 

at flowering stage only. Also, Sharma et al., 

(2012) mentioned that irrigating flax plants at 

both 30 and 60 days after sowing (DAS) 

produced the highest values of growth traits 

compared with irrigation at 30 days after sowing 

(DAS) only. EL-Shimy et al., (1988) found that 

irrigation at 25 % available soil moisture 

depletion resulted insignificant increases in flax 

straw and seed yields fed-1 as compared with 

irrigation at 75 % available soil moisture 

depletion. Atta et al., (2007) indicated that 100 

% of field capacity followed by 80 % level 

recorded the highest mean values of straw and 

seed yield traits, while 60% level recorded the 

lowest values. Hussein and Omer (2011) 

mentioned that shortening the irrigation intervals 

to every 28 days caused significant increases in 

straw, fiber and seed yield traits compared with 

the two irrigation intervals i.e., every 35 days or 

42 days; except fiber fineness trait which was 

significantly decreased. Rashwan et al., (2016) 

observed significant differences among the three 

irrigation intervals (25, 35, and 45) on all yield 

traits except oil percentage and concluded that 

irrigated flax plants every 35 days gave the 

maximum values for all traits, while irrigation 

every 45 days gave the minimum values. 

Concerning flax varieties, significant differences 

were found between the four tested varieties. The 

yield of various varieties was studied by many 

investigators among them EL-Sabbagh et al., 

(1998), AL-Thabet (2003), Atta et al., (2007), 

Hussein and Omer (2011), EL-Hariri et al., 

(2012), Bakry et al., (2012) and Rashwan et al., 

(2016). The main objectives of this work were to 

determine the most suitable irrigation 

requirements for some flax varieties under EL-

Gharbia governorate conditions to study their 

effects on yields of fiber and seed as well as their 

qualities. 

 

MATERIAL AND METHODS 

Two field experiments were conducted 

during two successive seasons (2019/2020 and 

2020/2021) at the experimental farm of EL-

Gemmiza Agricultural Research Station, 

Agriculture Research Center (ARC). The 

location represents the conditions and 

circumstances of the Middle Nile Delta region. 

The soil of the experimental site was clay in 

texture. Soil samples were collected to determine 

soil particle size distribution and some chemical 

properties of the experimental site. The average 

values of these measurements at soil depth down 

to 30 cm are presented in Table (1). Bulk density 

and some hydrodynamic constants of the 

experimental soil are presented in Table (2). 

Calculating the amount of irrigation-applied 

water (IWA) in both seasons with irrigation 

treatments is presented in Table (3). The 

pedigree of these varieties is shown in Table (4).  
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Table 1. Soil particle size distribution and some chemical properties of the experimental site in the 

2019/2020 and 2020/2021 seasons. 

Particle size distribution Chemical properties 

season 

Coarse 

sand 

Fine 

sand 

Silt Clay 
Texture O.M EC 

Available 
Caco3 pH 

N P K 

    %        %         %        %  (%) (ds m-1) (mg kg-1) (%) (1:2.5) 

2019/2020 2.95 14.88 31.27 51.50 Clay 1.75 1.15 39.92 19.60 254.16 2.45 7.58 

2020/2021 3.15 13.43 34.52 52.08 Clay  1.88 1.20 45.38 21.26 287.55 2.63 8.12 

 

Table 2. Bulk density and some hydrodynamic constants of the experimental soil. 

Soil depth 

(cm) 

Bulk density 

(gcm
-3

) 

Field capacity 

(%, wt./wt.) 

Wilting Point 

(%, wt./wt.) 

Available water, 

mm 

0   – 15 1.10 45.60 24.30 21.3 

15 – 30 1.20 42.30 22.10 20.2 

30 – 45 1.31 39.50 21.00 18.5 

45 – 60 1.38 36.90 18.60 18.3 

Mean 1.18 41.08 21.50 19.58 

 

Table 3. Amount of supplied water in m
3
 fed

-1
 during flax growing seasons 2019/2020 and 

2020/2021. 

Supplied water 2019/2020 2020/2021 

I1 I2 I3 I1 I2 I3 

Sowing irrigation 425.2 425.2 425.2 402.3 402.3 402.3 

1St irrigation 314.5 314.5 314.5 294.8 294.8 294.8 

2nd irrigation - 289.6 289.6 - 244.6 244.6 

3rd irrigation - - 258.8 - - 231.4 

Total irrigation 739.5 1029.3 1288.1 697.1 941.7 1173.1 

Rainfall 176.4 176.4 176.4 126.4 126.4 126.4 

Total of water 915.9 1205.7 1464.5 823.5 1068.1 1299.5 

 

Table 4: Classification and pedigree of the four tested flax varieties. 

 No. Varieties Pedigree Origin 

1 Giza 12 S. 2419 X S. 148/6/11 Local Variety 

2 Giza 11 Giza 8 X S. 2419/1 Local Variety 

3 Sakha 6 Giza 8 X S. 2419/1  Local Variety 

4 Iriana Imported from Holland Introduction 
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The four tested flax varieties i.e., Giza 12, 

Giza 11, Sakha 6 (local varieties) and Iriana 

(introduced one) were grown under three (I1, I2 

and I3) irrigation treatments in the first and the 

second seasons, respectively. Well, seedbed 

preparation was done. The experimental plot size 

was 3.0 meters long and 2.0 meters width 

occupying an area of 6 m2. Phosphorus in the 

form of ordinary superphosphate (15.5 % P2O5) 

and potassium in the form of potassium sulphate 

(48.5 % K2O) were applied before sowing at 

rates of 100 and 50 Kg fed-1, respectively. 

Seeds of the four flax varieties were hand 

drilled in rows, 15 cm apart at a sowing rate of 

70 Kg seeds fed-1 for the three local varieties 

(Giza 11, Giza12 and Sakha 6) and 50 Kg seeds 

fed-1 for the introduced one (Iriana Variety). 

Sowing dates were 3rd and 5th November in the 

first and second seasons, respectively. Seeds 

were obtained from Fiber Crops Res, Dept. Field 

Crops Res. Institute, (ARC). Sowing irrigation 

was added the next day after sowing as 

recommended. Weeds were chemically 

controlled. Nitrogen fertilizer in the form of 

ammonium nitrate (33.5 % N) was added in two 

equal doses before the first and the second 

irrigations at a rate of 45 kg N fed-1. Flax was 

preceded by rice in the two seasons. All other 

agricultural practices were applied as 

recommended for the region except for irrigation 

water which was applied according to the 

treatments. 

A split plot design with four replications was 

used, where the three irrigation treatments were 

allocated in main plots, while the four tested flax 

varieties were devoted to the subplots. Empty 

area (2 m) was left as buffer area between all 

irrigation treatments to eliminate any interfere 

effect of irrigation water leakage. The treatments 

were as follows:  

A- irrigation treatments (I) 

I1: Sowing irrigation + one irrigation. 

I2: Sowing irrigation + two irrigations.  

I3: Sowing irrigation + three irrigations. 

B-Flax varieties 

V1: Giza 12  

V2: Giza 11  

V3: Sakha 6  

V4: Iriana 

 

Data collected 

At maturity, ten guarded plants were taken 

randomly from each subplot to determine the 

yield components of flax. However, yields of 

straw, fiber and seed per feddan were calculated 

from a central area of 2.5 m2 which was 

estimated in kg m-2 and therefore it was 

converted to yields of fiber, straw ton fed-1 and 

seed yield (kg fed-1). Seed oil percentage was 

determined by using the Soxhlet apparatus and 

using pure petroleum ether as solvent according 

to A.O.A.C (2000). Oil yield (kg fed-1) was 

calculated by multiplying seed oil percentage x 

seed yield fed-1. In addition, soil water relation 

characters were calculated. Data collected were 

classified as follows:     

I-Yield and yield components 

A. Straw yield and its related characters 

1. Total plant height (cm): was measured from 

the soil surface to the highest point of the plant.  

2. Technical stem length (cm): was determined 

from the soil surface to the first branch. 

3. Main stem diameter (mm) measured by using 

buckles.    

4. Straw yield plant-1 (g). 

5. Straw yield fed-1 (ton).  

6. Fiber yield fed-1 (ton).  

7. Total fiber percentage: (fiber yield fed-1/straw 

yield fed-1) X 100 

8. Fiber length (cm). 

9. Fiber fineness: was estimated according to 

Radwan and Momtaz 1966 as follows: 

N.m = (N X L) / W where N.m metrical number.  

N: number of fibers (20 fibers of 10 cm length).  

L: length of fibers in mm.  

W: weight of fibers in mg. 

 

B. Seed yield and its related characters 

1. No. of fruiting branches plant-1.  

2. No. of capsules plant-1.  

3. No. of seeds capsule-1. 

4. Seed index, as measured by 1000-seed weight 

in grams. 

5. Seed yield plant-1 (g).  
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6. Seed yield fed-1 (kg).  

7. Seed oil percentage.  

8. Oil yield fed-1 (kg). 

 

II- Soil water relation 

A. Irrigation water applied (IWA) 

The amount of irrigation water applied (Wa) 

was computed as described by Giriappa (1983) 

 
Where: IW = Irrigation water applied, and Re = 

Effective rainfall. 

Irrigation water was applied to the 

experimental plots until reaching the end of the 

plot length. This was measured and delivered by 

a constant rectangular weir and the rate of 

discharge was 0.01654 m3sec-1 at an effective 

head of 10 cm. The amount of water was 

calculated by the following equation: 

 
Where: A = the volume of water delivered to the 

plot (m3).  

Q = the discharge of the weir (m3 min-1)  

T = the time of irrigation (minute).  

Calculating the amounts of irrigation water 

applied (IWA) in both seasons with irrigation 

rates were presented in Table (3).  

 

B. Productivity of irrigation water (IWP) 

Productivity of irrigation water (kg m-3) was 

calculated according to Ali et al. (2007) as 

follows: 

 
Where: 

Gy = marketable yield, (seed, straw and fiber) kg 

fed-1.  

IW = Irrigation water applied, m3 fed.-1 
 

Statistical analysis 

Data collected in the two seasons were 

statistically analyzed according to the technique 

of analysis of variance (ANOVA) for the split-

plot design as published by Snedecor and 

Cochran (1982). The means of the treatments 

were compared using the least significant 

differences (L.S.D) method at a 5% level of 

probability as published by Waller and Duncan 

(1969). However, combined analysis of variance 

for each character over the two seasons 

employing the method described by Leclerg et 

al., (1966). 

 

RESULTS AND DISCUSSION 

I-Yield and yield components 

A-Straw yield and its related characters 

The mean values of straw yield and its related 

characteristics of four flax varieties as affected 

by irrigation treatments and studied flax varieties 

for each season and their combined are presented 

in Table (5). Statistical analysis of variance 

showed significant differences among the four 

tested flax varieties and the three irrigation 

treatments in all nine straw yield characters.  
 

1-Effect of irrigation treatments 

Data in Table (5) indicated that irrigation 

treatments significantly affected all straw yield 

characters under study in both seasons and 

combined. Applying I3 treatment (sowing 

irrigation + three irrigations) caused a significant 

increase in straw characters i.e., total plant 

height, technical length plant-1, main stem 

diameter, straw yield plant-1, straw yield fed-1, 

fiber length and fiber fineness by 21.79 %, 20.85 

%, 21.32 %, 57.08 %, 100.35 %, 120.47 %, 

97.80 %, 20.30 % and 19.15 % as compared with 

I1 treatment (sowing irrigation + one irrigation) 

as average for the two seasons. In this respect, no 

significant differences were detected in the same 

characters between the I2 treatment (sowing 

irrigation + two irrigations) and the I3 treatment 

(sowing irrigation + three irrigations) over the 

two seasons. The increase in most straw 

characters with increasing irrigation interval may 

be attributed to the presence of available 

moisture in the soil to the limit that increases the 

photosynthetic activity, thus flax plants can be 

grown better than in case of decreased soil 

moisture which reflects on an increase in straw 

yield characters. The increase in straw characters 

may be attributed to the increase in total plant 

height, technical length plant-1, main stem 
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diameter and straw yield plant-1. Similar results 

were recorded by EL-Farouk et al., (1989), EL-

Sabbagh et al., (1998), Mladinova (1998), Singh 

et al., (2000), Chorumale et al., (2001), Atta et 

al., (2007), Hussein and Omer (2011), Abd EL-

Daiem et al., (2015) and Rashwan et al., (2016).      
 

2- Effect of varieties  

Data presented in Table (5) reveal that the 

four flax varieties differed significantly in all 

straw characters in the two seasons and their 

combined. Giza 12 variety surpassed 

significantly the other tested flax varieties in all 

straw characters and yielded the Iriana variety by 

11.20 %, 14.78 %, 22.73 %, 34.95 % and 28.02 

% for total plant height, technical length plant-1, 

main stem diameter, straw yield plant-1 and straw 

yield fed-1 as the average of the two seasons. 

Also, Giza 12 variety recorded the highest values 

of fiber yield fed-1 and fiber length, without a 

significant difference between this variety and 

Iriana variety for these two characters as the 

average of the two seasons. However, Iriana 

variety outyielded significantly Sakha 6 cv. by 

47.51 %58.14 % and 11.43 % for fiber yield fed-

1, total fiber % and fiber fineness characters as 

the average of the two seasons, respectively. As 

shown in Table (5), the two studied flax varieties 

(Giza 11 and Sakha 6) recorded intermediate 

estimates for straw yield characters in the two 

seasons and their combined. The present results 

are due to the genetic variation of the four tested 

varieties. These results agree with those obtained 

by EL-Kady (1985), EL-Sabbagh et al., (1998), 

AL-Thabet (2003), Atta et al., (2007), 

Yenpreddiwar et al., (2007), Hussein and Omer 

(2011), Bakry et al., (2012), Hussein (2012), 

Rashwan et al., (2016), EL-Borhamy (2016) and 

EL-Borhamy et al., (2017).  

 

Table (5): Mean values of total plant height (cm), technical length (cm), main stem diameter (mm), 

straw yield (g plant
-1

) and straw yield (ton fed
-1

) as affected by irrigation treatments, flax 

varieties and their interaction in 2019/20 and 2020/21 seasons and there combined. 

Treatments 

 

Total plant height 

(cm) 
Technical length 

(cm) 

Main stem 

diameter 

(mm) 

Straw yield 

(g plant-1) 

Straw yield 

(ton fed-1) 

1
St

 2
nd

 Comb. 1
St

 2
nd

 Comb. 1
St

 2
nd

 Comb. 1
St

 2
nd

 Comb. 1
St

 2
nd

 Comb. 

A-Irrigation treatments (I): 

I1 94. 8 99.5 97.1 84.3 89.1 86.7 1.89 1.95 1.97 1.53 1.62 1.58 1.92 2.06 1.99 

I2 113.5 118.9 116.3 99.7 104.8 102.2 2.31 2.35 2.33 2.44 2.51 2.47 3.76 3.99 3.87 

I3 115.4 121.2 118.3 102.3 107.3 104.8 2.38 2.41 2.39 2.67 2.73 2.70 3.89 4.07 3.99 

L.S.D 5% 4.15 4.36 4.02 3.23 3.55 3.12 0.34 0.38 0.27 0.322 0.385 0.353 0.482 0.515 0.47 

B- Flax varieties (V): 

V1  113.7 119.3 116.5 101.0 106.5 103.7 2.42 2.45 2.43 2.49 2.58 2.53 3.64 3.77 3.71 

V2   109.9 115.5 112.7 97.2 103.5 100.4 2.33 2.30 2.31 2.42 2.50 2.46 3.22 3.66 3.44 

V3  105.7 110.9 108.3 94.4 99.9 97.2 2.07 2.14 2.10 2.09 2.17 2.13 3.03 3.15 3.09 

V4  102.2 107.3 104.8 89.1 91.6 90.4 1.95 2.01 1.98 1.85 1.90 1.88 2.86 2.93 2.89 

L.S.D 5% 2.98 3.16 2.04 2.62 2.78 2.45 0.22 0.25 0.18 0.21 0.25 0.20 0.29 0.33 0.28 

C- (I X V) N.S * * N.S * * * N.S * N.S * N.S N.S * * 

I1: Sowing irrigation + one irrigation, I2: Sowing irrigation + two irrigations and I3: Sowing irrigation + three irrigations  

V1: Giza 12, V2: Giza 11, V3: Sakha 6 and V4: Iriana  
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Table (5): Cont.  

Treatments 

Fiber yield 

(ton fed-1) 

Total fiber 

 % 

Fiber length 

(cm) 

Fiber fineness 

(N.m) 

1
St

 2
nd

 Comb. 1
St

 2
nd

 Comb. 1
St

 2
nd

 Comb. 1
St

 2
nd

 Comb. 

A-Irrigation treatments (I): 

I1 0.328 0.357 0.342 17.11 17.45 17.28 89.30 91.63 90.46 186.94 189..91 188.43 

I2 0.692 0.747 0.719 18.43 18.78 18.60 104.66 108.24 106.45 216.92 219.25 218.08 

I3 0.734 0.775 0.754 18.92 19.03 18.97 107.72 109.93 108.82 222.77 226.26 224.51 

L.S.D 5% 0.085 0.096 0.061 1.25 1.32 0.99 3.18 3.42 2.27 16.89 18.58 15.44 

B- Flax varieties (V): 

V1  0.709 0.742 0.725 19.23 19.56 19.39 106.20 108.44 107.32 211.87 213.54 212.70 

V2   0.557 0.653 0.605 17.18 17.68 17.43 102.22 104.52 103.37 203.15 207.72 205.44 

V3  0.431 0.453 0.442 13.99 14.16 14.07 99.36 102.63 100.99 199.23 201.10 200.17 

V4  0.643 0.661 0.652 22.23 22.28 22.25 94.47 97.48 95.97 221.25 224.86 223.05 

L.S.D 5% 0.075 0.083 0.072 1.16 1.18 1.08 2.75 2.96 2.13 11.755 13.16 14.55 

C-(I X V) * * * N.S * * N.S * * * N.S * 
I1: Sowing irrigation + one irrigation, I2: Sowing irrigation + two irrigations and I3: Sowing irrigation + three irrigations  

V1: Giza 12, V2: Giza 11, V3: Sakha 6 and V4: Iriana.  

 

3- Effect of interaction 

As average of the two seasons data presented 

in Table (6) showed that the interaction between 

irrigation treatments and flax varieties had a 

significant effect on straw yield characters i.e., 

total plant height, main stem diameter, straw 

yield fed-1, fiber yield fed-1, total fiber % and 

fiber fineness characters. Data in the same table 

show that the longest plants (124.67 cm), the 

thickness plants (2.67 mm), the highest straw 

yield (4.473ton fed-1) and the highest fiber yield 

(0.896 ton fed-1) were obtained from the Giza 12 

variety when received I3 treatment (sowing 

irrigation + three irrigations). On the other hand, 

Iriana variety recorded a fiber yield (0.810 ton 

fed-1) which did not differ significantly from the 

Giza 12 variety. On the contrary, Iriana variety 

produced the highest values of total fiber % 

(23.01 %) and recorded the finest fiber (236.962) 

when receiving I3 treatment (sowing irrigation + 

three irrigations). A significant interaction 

between irrigation treatments and flax varieties 

was recorded with EL-Sabbagh et al., (1998), 

AL-Thabet (2003), Hussein and Omer (2011), 

Bakry et al., (2012) and Rashwan et al., (2016).  

Data presented in Table (6) reveal that the 

interaction between irrigation treatments and flax 

varieties was significant in straw yield fed-1. 

Whereas the highest values were recorded by 

three irrigations (I3) or two irrigations after 

sowing irrigation (I2) with Giza 12 variety (4.473 

and 4.424 ton fed-1) respectively. The lowest 

straw yield per fed was recorded by one 

irrigation after sowing irrigation (I1) with Iriana 

variety. These results revealed that the four 

tested varieties differ significantly in their 

response to irrigation treatments. These 

differences among the tested varieties could be 

due to genetic factors. These results were agreed 

with those obtained by Rashwan et al., (2016) 

and Torky (2020). 

Data in Table 6 showed also highly 

significant differences among flax varieties. 

Sakha 6 variety was the superior one for seed 

yield and its components. Sakha 6 and Giza 11 

surpassed in seed yield fed-1 as the average of the 

two seasons. Comparable results were noticed by 

El-Seidy et al., (2010), EL-Refaey et al., (2010), 

Abo-kaied et al., (2015) Kineber et al., (2015), 

Rashwan et al., (2016), Torky (2020) and Sallam 

et al., (2023). 
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Table 6: The significant interaction between the three irrigation treatments and the four tested flax 

varieties on total plant height (cm), main stem diameter(mm), straw yield (ton fed
-1

), fiber 

yield (ton fed
-1

), total fiber % and fiber fineness (N.m) (combined analysis of 2019/2020 

and 2020/2021 seasons). 

Irrigation 

treatments 

Flax varieties  Flax varieties  

V1 V2 V3 V4  V1 V2 V3 V4  

Total plant height (cm) L.S.D 5% Fiber yield (ton fed
-1

) L.S.D 5% 

I1 102.21 99.97 95.62 90.73 

3.96 

0.411 0.346 0.247 0.369 

0.094 I2 122.55 118.54 113.78 110.11 0.868 0.721 0.513 0.776 

I3 124.67 119.64 115.48 113.41 0.896 0.747 0.565 0.810 

L.S.D at 5% 3.22                    0.075  

 Main stem diameter (mm)  Total fiber %
  

I1 2.03 1.97 1.89 1.78 

0.15 

18.53 16.79 12.96 20.84 

1.95 I2 2.60 2.50 2.17 2.05 19.61 17.67 14.25 20.90 

I3 2.67 2.55 2.25 2.10 20.04 17.84 15.01 23.01 

L.S.D at 5% 0.12  1.78  

 Straw yield (ton fed
-1

)  Fiber fineness (N.m)  

I1 2.218 2.062 1.909 1.770 

0.278 

191.223 183.997 180.719 197.758 

8.334 I2 4.424 4.076 3.602 3.391 220.078 210.839 206.967 234.440 

I3 4.473 4.182 3.770 3.522 226.805 221.475 212.813 236.962 

L.S.D at 5% 0.255  7.152  

I1: Sowing irrigation + one irrigation, I2: Sowing irrigation + two irrigations and I3: Sowing irrigation + three irrigations. 

V1: Giza 12, V2: Giza 11, V3: Sakha 6 and V4: Iriana. 

 

B-Seed yield and its related characters 

Mean values of seed yield and its related 

characters for four flax varieties as affected by 

irrigation treatments in both seasons and they are 

combined are illustrated in Table (7). 

 

1- Effect of irrigation treatments 

Data in Table (7) show in both seasons and 

combined that irrigation treatments significantly 

affected all seed yield characters under study. 

Applying I3 treatment (sowing irrigation + three 

irrigations) caused a significant increase in No. 

of fruiting branches plant-1, No. of capsules plant-

1, No. of seeds capsule-1, 1000-seed weight, seed 

yield plant-1, seed yield fed-1, seed oil percentage 

and oil yield fed-1 and exceeded I1 treatment 

(sowing irrigation + one irrigation) by 7.03 %, 

10.38 %, 14.47 %, 15.47 %, 11.25 %, 21.94 % 

and 4.31 % respectively for the abovementioned 

characters as the average of the two seasons. As 

shown in the same table the difference between 

I2 treatment and I3 treatment did not reach a 

significant level in both seasons and their 

combined for seed yield characters under study. 

These results indicate that exposing flax plants to 

water irrigation with I3 treatment (sowing 

irrigation + three irrigations) was associated with 

a greater increase in all seed characters as 

compared to water stress (I1 treatment). This is to 

be expected since water plays an important role 

in plants and moisture deficits can have a 
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deleterious effect on most biological processes. 

The reduction in seed yield characters under I1 

treatment (sowing irrigation + one irrigation) 

may be attributed to the decrease in No. of 

fruiting branches plant-1, No. of capsules plant-1, 

No. of seeds capsule-1 and 1000-seed weight. 

These results agree with those obtained by EL-

Kady (1985), EL-Farouk et al., (1989), EL-

Sabbagh et al., (1998), AL-Thabet (2003), Atta 

et al., (2007), Hussein and Omer (2011), Bakry 

et al., (2012), Sharma et al., (2012), Abd EL-

Daiem et al., (2015) and Rashwan et al., (2016). 

 

2- Effect of varieties 

The differences among flax varieties in all 

seed yield studied characters reached a 

significant level in the two seasons and their 

combined (Table 7). Sakha 6 variety ranked first 

and surpassed significantly the other three flax 

varieties in most studied characters and yielded 

Iriana variety by 14.14 %, 15.97 %, 22.65 %, 

73.80 %, 106.70 %, 109.19 %, 15.27 % and 

141.67 % for all seed yield characters i.e., No. of 

fruiting branches plant-1, No. of capsules plant-1, 

No. of seeds/capsule, 1000-seed weight, seed 

yield plant-1, seed yield fed-1, seed oil percentage 

and oil yield fed-1 as average of the two seasons, 

respectively. The differences between the four 

tested flax varieties may be attributed to genetic 

factors. Comparable results were obtained by 

EL-Sabbagh et al., (1998), AL-Thabet (2003), 

Atta et al., (2007), Hussein and Omer (2011), 

Hussein (2012), EL-Borhamy (2016), Rashwan 

et al., (2016) and EL-Borhamy et al., (2017).  

 

Table (7): Mean values of No. of fruiting branches plant
-1

, No. of capsules plant
-1

, No. of seeds 

capsule
-1

 and 1000-seed weight as affected by irrigation treatments, flax varieties and 

their interaction in the 2019/2020 and 2020/2021 seasons and there combined.  

Treatments 

No. of fruiting 

branches plant
-1 

No. of capsules 

plant
-1 

No. of seeds 

capsule
-1 

1000-seed weight  

(g) 

1
St

 2
nd

 Comb. 1
St

 2
nd

 Comb. 1
St

 2
nd

 Comb. 1
St

 2
nd

 Comb. 

A- Irrigation treatments (I) 

I1 13.98 14.18 14.08 12.67 13.15 12.91 8.45 8.42 8.43 7.35 7.66 7.50 

I2 14.65 14.55 14.60 13.88 14.01 13.94 9.38 9.66 9.52 8.09 8.31 8.20 

I3 14.82 15.33 15.07 14.15 14.35 14.25 9.55 9.75 9.65 8.52 8.81 8.66 

L.S.D 5% 0.47 0.35 0.56 0.25 0.36 0.32 0.65 0.55 0.46 0.50 0.54 0.48 

B- Flax varieties 

V1  14.25 14.55 14.40 13.67 13.82 13.74 9.16 8.96 9.06 8.57 8.76 8.66 

V2   14.57 15.12 14.84 13.91 14.13 14.02 9.57 9.89 9.73 8.86 9.09 8.97 

V3  15.58 15.42 15.50 14.44 14.61 14.52 9.85 9.98 9.91 9.31 9.53 9.42 

V4  13.51 13.66 13.58 12.26 12.79 12.53 7.93 8.24 8.08 5.18 5.66 5.42 

L.S.D  5% 0.33 0.28 0.39 0.22 0.27 0.26 0.35 0.27 0.25 0.35 0.38 0.42 

C- (I X V) N.S N.S N.S N.S * * N.S N.S N.S N.S N.S N.S 

I1: Sowing irrigation + one irrigation, I2: Sowing irrigation + two irrigations and I3: Sowing irrigation + three irrigations  

V1: Giza 12, V2: Giza 11, V3: Sakha 6 and V4: Iriana  
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Table (7): Cont.  

Treatments 

Seed yield  

(g plant-1) 

Seed yield  

(kg fed-1) 

Seed oil 

 % 

Oil yield 

 (kg fed-1) 

1
St

 2
nd

 Comb. 1
St

 2
nd

 Comb. 1
St

 2
nd

 Comb. 1
St

 2
nd

 Comb. 

A- Irrigation treatments (I) 

I1 0.449 0.514 0.506 591.4 606.0 598.7 39.3 39.5 39.4 235.1 242.6 238.9 

I2 0.600 0.612 0.606 718.1 724.8 721.5 40.1 40.5 40.3 292.9 297.9 295.4 

I3 0.613 0.628 0.620 725.5 734.7 730.1 40.9 41.2 41.1 302.5 308.1 305.3 

L.S.D 5% 0.058 0.062 0.041 45.88 39.98 41.64 0.46 0.53 0.68 28.25 30.66 31.48 

B-Flax varieties 

V1  0.556 0.561 0.558 685.2 695.8 690.5 41.8 41.8 41.8 285.0 291.2 288.1 

V2   0.646 0.663 0.654 789.7 795.2 792.4 42.7 42.8 42.7 337.9 340.7 339.3 

V3  0.733 0.747 0.740 838.7 853.8 846.2 40.8 41.3 41.1 342.6 353.5 348.1 

V4  0.348 0.369 0.358 399.9 409.2 404.5 35.5 35.8 35.6 141.8 146.2 144.0 

L.S.D 5% 0.045 0.052 0.029 24.55 21.42 33.43 0.27 0.35 0.41 22.66 25.53 21.06 

C- (I X V) N.S * * * * * N.S N.S N.S * * * 

I1: Sowing irrigation + one irrigation, I2: Sowing irrigation + two irrigations and I3: Sowing irrigation + three irrigations  

V1: Giza 12, V2: Giza 11, V3: Sakha 6 and V4: Iriana 

 

3- Effect of interaction  

Data presented in Table (8) revealed that No. 

of capsules plant-1, seed yield plant-1, seed yield 

fed-1 and oil yield fed-1 characters were 

significantly affected by the interaction between 

irrigation treatments and flax varieties. The 

highest values of capsules number plant-1 

(15.13), seed yield plant-1 (0.803 g), seed yield 

fed-1 (902.79 Kg) and oil yield fed-1 (381.18 Kg) 

were recorded with Sakha 6 variety when 

irrigated with I3 treatment (sowing irrigation + 

three irrigations) as the average of the two 

seasons. Also, Giza 11 variety recorded the 

highest values of the above-mentioned characters 

when irrigated with I2 treatment (sowing 

irrigation + two irrigations) with mean values of 

14.28 capsules plant-1, 0.685 g seeds plant-1, 

856.32 Kg seeds fed-1 and 372.32 Kg oil fed-1, 

without significant differences between Giza 11 

variety and Sakha 6 variety when irrigated with 

I3 treatment (sowing irrigation + three 

irrigations) as average of the two seasons. The 

significant interaction between the two studied 

factors was obtained by EL-Sabbagh et al., 

(1998), AL-Thabet (2003), Hussein and Omer 

(2011) and Bakry et al., (2012). 

 

II- Soil water relation 

A. Irrigation water applied (IWA) 

   Data in Table (3) showed irrigation water 

applied (IWA) rates to flax crops in two 

successive growing winter seasons. The 

irrigation water applied increased plant growth 

until maturity, then started decreasing as plant 

physiological characteristics. The irrigation 

water applied was 915.5, 1205.7 and 1464.5 m-3 

fed-1 in the first season and 823.5, 1068.1 and 

m1299.5 m-3 fed-1 in the second one under I1, I2, 

and I3 water treatments, respectively. These 

results agreed with Bakry et al., (2019). 

 

B. Productivity of irrigation water 

(PIW, kg m
-3

)  

The data in Table (9) represented the effect of 

irrigation rates and varieties on irrigation water 

productivity (IWP) of straw, seed and fiber 

yields of flax crops. The results indicated that 
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IWP increased with decreasing quantities of 

water under clay soil. Concerning the effect of 

irrigation treatments, the highest values were 

registered with irrigation treatment I2 (sowing 

irrigation added with two irrigations) in the two 

seasons 3.12 and 3.31 kg m-3 respectively. 

 For straw yield, the IWP highest values were 

3.336 kg m-3 for Giza 12 variety, meanwhile, the 

lowest values were 2.531 and 2.686 kg m-3 for 

Iriana and Sakha 6 varieties, respectively. 

Regarding seed yield IWP highest values were 

0.756 and 0.704 kg m-3 for Sakha 6 and Giza 11 

varieties respectively with low Irrigation applied. 

These results agreed with El-Borhamy et al., 

(2022). The lowest IWP values were detected 

with full Irrigation it was 0.354 and 0.616 kg m-3 

for Iriana and Giza 12 varieties with I3 treatment 

(sowing irrigation added with three irrigations). 

Whereas the highest IWP fiber yield was 0.657 

and 0.628 kgm-3 for Giza 12 variety in the first 

and second seasons, respectively. While the 

lowest values were 0.382 kg m-3 in Sakha 6 

variety and full Irrigation. These results match 

with findings of Jat et al., (2018) and Bakry et 

al., (2019). 

Sakha 6 variety was the superior one. It could 

be concluded that Sakha 6 variety is the 

recommended genotype for seed production and 

Giza 12 variety is the recommended genotype for 

fiber production besides saving more water. 

 

Interaction effect between irrigation 

treatments and flax cultivars are illustrated in 

Fig. 1&2. Results showed that the best treatment 

for   PIW  seed  was I1  treatment  with  Sakha 6, 

Giza 11, Giza 12 and Iriana respectively while I2 

treatment for Giza 12 and Giza 11 recorded the 

highest PIW straw in the two seasons. Increasing 

PIW seed with Sakha 6 for I1 and PIW straw for 

I2 with Giza 12, resulted in decreasing amount of 

water applied for I2 and increasing seed yield for 

Sakha 6 and straw yield for Giza 12 compared 

with the other cultivars. 

 

Table 8: The significant interaction between the three irrigation treatments and the four tested flax 

varieties on No. of capsules plant
-1

, seed yield (g plant
-1

), seed yield (kg fed
-1

) and oil yield 

(kg fed
-1

) (combined analysis of 2019/2020 and 2020/2021 seasons). 

Irrigation 

treatments 

Flax varieties  Flax varieties  

V1 V2 V3 V4  V1 V2 V3 V4  

No. of capsules plant
-1

 
L.S.D 

5% 
Seed yield (kg fed

-1
) 

L.S.D 

5% 

I1 11.91 13.01 13.09 13.63 

0.72 

601.23 675.11 720.28 368.26 

54.28 I2 12.72 13.94 14.32 14.79 732.91 845.85 885.60 421.44 

I3 12.94 14.28 15.13 14.65 739.33 856.32 902.79 423.89 

L.S.D at 5% 0.65  49.77  

 Seed yield (g plant
-1

)  Oil yield (kg fed
-1

)
  

I1 0.491 0.603 0.627 0.303 

0.064 

242.29 281.97 300.24 130.33 

18.95 I2 0.588 0.676 0.788 0.372 305.33 358.55 362.72 150.03 

I3 0.595 0.685 0.803 0.400 315.98 372.32 381.18 151.69 

L.S.D at 5% 0.055  16.35  

I1: Sowing irrigation + one irrigation, I2: Sowing irrigation + two irrigations and I3: Sowing irrigation + three irrigations. 

V1: Giza 12, V2: Giza 11, V3: Sakha 6 and V4: Iriana 



 

 

 
 

Ebied, M. A. M. and Badawi, M. I. 

222 

Table 9. Effect of irrigation water treatments and flax cultivars on the productivity of irrigation 

water (PIW) in the 2019/20 and 2020/21 seasons. 

Treatments 
Straw yield 

(kg fed-1) 

WIP Straw 

(kg m-3) 

seed yield 

(kg fed-1) 

WIP seed 

(kg m-3) 

Fiber yield  

(kg fed-1) 

WIP Fiber 

(kg m-3) 

A-Irrigation treatments (I): 

I1 1921 2059 2.10 2.50 591.42 606.02 0.646 0.736 328 357 0.358 0.434 

I2 3760 3987 3.12 3.31 718.09 724.82 0.596 0.679 692 747 0.609 0.699 

I3 3888 4086 2.65 3.14 725.48 734.69 0.495 0.565 734 775 0.501 0.596 

B- Flax varieties 

V1  3643 3768 3.225 3.336 685.16 695.83 0.607 0.616 709 742 0.628 0.657 

V2   3223 3658 2.854 3.239 789.67 795.19 0.699 0.704 557 653 0.493 0.578 

V3  3034 3154 2.686 2.792 838.65 853.81 0.743 0.756 431 453 0.382 0.401 

V4  2859 2930 2.531 2.594 399.85 409.21 0.354 0.362 643 661 0.569 0.585 

I1:Sowing irrigation + one irrigation,  I2: Sowing irrigation + two irrigations and I3: Sowing irrigation + three irrigations. 

V1: Giza 12, V2: Giza 11, V3: Sakha 6 and V4: Iriana 

 

 

 

 

 

Fig. 1. Interaction effect between the three irrigation treatments and the four tested flax varieties 

on WP Seed 
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Fig. 2. Interaction effect between the three irrigation treatments and the four tested flax varieties 

on WP Straw 
 

CONCLUSION 

From the present study. It can be concluded 

that: Irrigation has a significant role in flax 

production, whereas, receiving flax plants with 

two irrigations added after sowing irrigation 

during the growing season increased the 

productivity and quality of the tested flax 

varieties and saved the amount of water 

irrigation without any reduction in yields of 

straw and seeds and their qualities. Among the 

tested flax varieties, the Giza 12 variety was 

superior in straw yield characters, however, 

Sakha 6 variety followed by Giza 11 variety was 

superior in seed yield characters, moreover, the 

imported Iriana exceeded the other three tasted 

flax varieties in fiber yield characters.  

Generally growing the dual-purpose types of 

flax (Giza 12, Giza11, and Sakha 6 varieties) in 

the Middle Nile Delta with receiving its plants 

with two irrigations added after sowing irrigation 

was more effective in saving water amount 

without significant reduction in yields of straw, 

fiber and seed and their qualities. 
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 علً المحصىل وجىدته وكفاءة الاستهلاك المائً  تتأثُر معاملاث الري المختلف

 لبعض أصناف الكتان

 

محمذ علً محمىد عبُذ
(1)

محمىد إبراهُم بذوٌ، 
(2)

 
 لسُ بحٛد ِحبط١ً الأ١ٌبف، ِعٙذ بحٛد اٌّحبط١ً اٌحم١ٍت، ِشوض اٌبحٛد اٌضساع١ت، ِظش.( 1)
 ِشوض اٌبحٛد اٌضساع١ت، ِظشاٌحمٍٟ، ِعٙذ بحٛد ا٢ساع ٚا١ٌّبٖ ٚاٌب١ئت،  لسُ بحٛد اٌّمٕٕبث اٌّبئ١ت ٚاٌشٞ (2)

 الملخص العربً

 اٌضساع١ت خلايِشوض اٌبحٛد  –ِحبفظت اٌغشب١ت  –أل١ّج حضشبخبْ حم١ٍخبْ بّضسعت ِحطت اٌبحٛد اٌضساع١ت ببٌض١ّضة 

سبعت أطٕبف ا١ٌّبٖ لأ فبءة اسخخذاَٚوِحظٛي ٚصٛدة  اسخضببتٌذساست  2121/2121 ،2112/2121اٌّٛس١ّٓ اٌضساع١١ٓ 

 سٞ( ٌزلارت ِعبِلاث ١ٌفٟ)طشص رٕبئ١ت اٌغشع( ٚاٌّسخٛسد إس٠بٔب )طشاص  6، سخب11، ص١ضة 12ص١ضة  اٌخٛاٌٟعٍٝ  ٟ٘ وخبْ

ي ِٛسُ إٌّٛ. ٚلذ حُ اسخخذاَ حظ١ُّ ( خلاٚاحذة س٠ت اٌضساعت + س٠ت ، س٠خ١ٓ س٠ت اٌضساعت + س٠بث،س٠ت اٌضساعت + رلاد )

اٌزلاد اٌمطع اٌشئ١س١ت ب١ّٕب ٚصعج الأطٕبف الأسبعت  اٌشِٞىشساث ح١ذ احخٍج ِعبِلاث  أسبع فٟ ةٚاحذ ةِش إٌّشمتطع اٌم

. وّب ٘ٛ ِخبع ٌٍضساعت اٌخبٌٟا١ٌَٛ  فٌٟض١ّع اٌمطع اٌخضش٠ب١ت  ببٌخسبٚٞٚلذ حُ اعطبء س٠ت اٌضساعت اٌمطع اٌشم١ت.  فٟاٌّخخبشة 

 اٌضساعت.  ٌّٛسّٟاٌحظٛي ع١ٍٙب وّخٛسظ  حُ اٌخٟاُ٘ إٌخبئش  ٠ٍٟٚف١ّب 

+ رلاد  )س٠ت اٌضساعت 3سلُ  اٌشٌٞض١ّع اٌظفبث اٌّذسٚست ح١ذ سضٍج ِعبٍِت  ِع٠ٕٛب   حأر١شا   اٌشٞأظٙشث ِعبِلاث  -

)س٠ت اٌضساعت + س٠خ١ٓ( خلاي  2سلُ  اٌشٞرٌه ِعبٍِت  فٟس٠بث( خلاي ِٛسُ إٌّٛ أعٍٝ اٌم١ُ ٌظفبث اٌمش ٚاٌبزسة حبعٙب 

)س٠ت اٌضساعت +  1سلُ  اٌشٞ. ب١ّٕب سضٍج ِعبٍِت ُ إٌّٛ بذْٚ فشٚق ِع٠ٕٛت ب١ٓ اٌّعبٍِخ١ٓ ٌّعظُ اٌظفبث اٌّذسٚستِٛس

  ألً اٌم١ُ ٌض١ّع اٌظفبث اٌّذسٚست. س٠ت( خلاي ِٛسُ إٌّٛ
 

ٛق اٌظٕف ص١ضة حف ٘زا اٌخظٛص فٟ ،أظٙشث إٌخبئش اخخلافبث ِع٠ٕٛت ب١ٓ الأطٕبف اٌّخخبشة ٌض١ّع طفبث اٌمش ٚاٌبزسة -

ح١ذ  طفبث اٌبزسة فٟ ِع٠ٕٛب   6ب١ّٕب حفٛق اٌظٕف سخب  ،طفبث اٌمش فِٟع٠ٕٛب عٍٝ بم١ت الأطٕبف الأخشٜ اٌّخخبشة  12

عٍٝ اٌظٕف١ٓ ا٢خش٠ٓ )ص١ضة ِخفٛل١ٓ  بذْٚ فشٚق ِع٠ٕٛت ب١ٓ ٘ز٠ٓ اٌظٕف١ٓ 11ِخبٛعب ببٌظٕف ص١ضة سضً أعٍٝ اٌم١ُ 

بذْٚ فشٚق ِع٠ٕٛت ب١ٓ ٘زا اٌظٕف  اٌظٕف اٌّسخٛسد إس٠بٔب أعٍٝ اٌم١ُ ٌظفبث الأ١ٌبف . ِٓ ٔبح١ت أخشٜ سضًٚإس٠بٔب( 12

 ٌّعظُ طفبث الأ١ٌبف.  12اٌّسخٛسد ٚاٌظٕف اٌّحٍٝ ص١ضة 
 

، سّه ٚالأطٕبف ٌظفبث اٌطٛي اٌىٍٝ ٌٍٕببث اٌشِٞعبِلاث  ِب ب١ٌٍٓخفبعً  ِع٠ٕٛب   أظٙش اٌخح١ًٍ اٌّشخشن ٌٍّٛس١ّٓ حأر١شا   -

ٚٔعِٛت الأ١ٌبف ح١ذ سضً  اٌى١ٍتِحظٛي اٌمش ٌٍفذاْ، ِحظٛي الأ١ٌبف ٌٍفذاْ، إٌسبت اٌّئ٠ٛت ٌلأ١ٌبف  ،إٌببث سبق

ٌُ حخخٍف  ٚاٌخٟ)س٠ت اٌضساعت + رلاد س٠بث(  3سلُ  اٌشٞاٌظفبث عٕذ إضبفت ِعبٍِت أعٍٝ اٌم١ُ ٌٙزٖ  12اٌظٕف ص١ضة 

ب سضً اٌظٕف اٌّسخٛسد إس٠بٔب ألً اٌم١ُ ٌظفبث الا١ٌبف عٕذ ب١ّٕ)س٠ت اٌضساعت + س٠خ١ٓ(  2سلُ  اٌشِٞع٠ٕٛب عٓ ِعبٍِت 

 .( خلاي ِٛسُ إٌّٛة)س٠ت اٌضساعت + س٠ت ٚاحذ1سلُ  اٌشٞإضبفت ِعبٍِت 
 

ٚالأطٕبف ٌظفبث عذد وبسٛلاث إٌببث، ِحظٛي اٌبزسة ٌٍٕببث،  اٌشٞب١ٓ ِعبِلاث  ِعٕٛٞوبْ ٕ٘بن حفبعً  أ٠ضب   -

 اٌشٞأعٍٝ اٌم١ُ ٌٙزٖ اٌظفبث عٕذ إضبفت ِعبٍِت  6ٌٍفذاْ ح١ذ سضً اٌظٕف سخب  ِحظٛي اٌبزسة ٌٍفذاْ ِٚحظٛي اٌض٠ج

 .  3سلُ 
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 : َلٍمه الذراست الحالُت َمكه استنتاج ما 

إٔخبس اٌىخبْ ح١ذ أدٜ إعطبء ٔببحبث اٌىخبْ رلاد س٠بث ِشخٍّت س٠ت اٌضساعت خلاي  فٟ ِعٕٛٞدٚس  اٌشٌّٞعبِلاث وبْ  -

اٌّبئ١ت اٌفع١ٍت  الاحخ١بصبثٚإضبفت  ا١ٌّبِٖع حشش١ذ اسخخذاَ  اٌّخخبشةص١ت ٚصٛدة اطٕبف اٌىخبْ ِٛسُ إٌّٛ اٌٝ ص٠بدة أخب

 ٚصٛدحُٙ.  ٚاٌبزسة، ٚالأ١ٌبف، اٌمش،ِحظٛي  فٟدْٚ حذٚد ٔمض 
 

طفبث ِحظٛي  فٟعٍٝ بم١ت الأطٕبف الأخشٜ اٌّخخبشة  ِع٠ٕٛب   12ف١ّب ٠خعٍك ببلأطٕبف فمذ حفٛق طٕف اٌىخبْ ص١ضة  -

طفبث  فٟ، إس٠بٔب( 12)ص١ضة  عٍٝ اٌظٕف١ٓ ا٢خش٠ٓ 11ببٌظٕف سخب  ِخبٛعب   6ب١ّٕب حفٛق طٕف اٌىخبْ سخب  اٌمش

طفبث  فِٟحظٛي اٌبزسة. ِٓ ٔبح١ت أخشٞ فمذ حفٛق طٕف اٌىخبْ اٌّسخٛسد إس٠بٔب عٍٝ الأطٕبف الأخشٜ اٌّخخبشة 

 .ِعظُ اٌظفبث فٟ 12بذْٚ فشٚق ِع٠ٕٛت ب١ٕٗ ٚب١ٓ اٌظٕف اٌّحٍٝ ص١ضة  ِحظٛي الأ١ٌبف
 

ٚبظفت عبِت ٠ّىٓ ٌلأطٕبف اٌّح١ٍت ححًّ الاصٙبد اٌّبئٟ ححج اٌظشٚف اٌّظش٠ت ٚ٘زا ِب اٚضحخٗ ِعظُ ٔخبئش اٌذساست 

ٛ فٟ ِٕطمت ٚسظ اٌذٌخب ِع اعطبء ٔببحبحٙب س٠خبْ خلاي ِٛسُ إٌّ 6ٚسخب  11ٚ ص١ضة  12ٌزٌه ٠ّىٓ صساعت الأطٕبف ص١ضة 

فٟ أخبص١ت ِحظٛي اٌمش  ِعٕٜٛ ١ذ اسخخذاَ ا١ٌّبٖ فٟ سٞ ِحظٛي اٌىخبْ دْٚ حذٚد ٔمضس٠ت اٌضساعت ٌخششبخلاف 

فٝ ظً ظشٚف ِحذٚد٠ت اٌّٛاسد  عٍٝ الاطٕبف اٌّح١ٍت تٚبٕبء  ع١ٍٗ ٠ّىٓ الاعخّبد بظفت اسبس١ .ٚالأ١ٌبف ٚاٌبزٚس ٚصٛدحُٙ

             اٌّبئ١ت.


