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GROWTH AND PERFORMANCE  OF BROAD BEAN 

AS INFLUNCED BY IRRIGATION WITH SALINE 

WATER 

 نمو وأداء الباقلاء بتأثير الري بالماء المالح  

 
 محمد أدمذ أبشَهٍ الاوباسٌ

 جامعة كشبلاء –كلُة الضساعة 

 

 

ABSTRACT 
    A field experiment was carried out at the fields of Kerbala government, during the growing 

seasons of 2008-2009 and 2009-2010. The aim of this experiment was to determine the 

influence of saline water on some growth characteristics and yield of three broad bean cultivars. 

The experiment was arranged as a split–plot with a randomized complete block design .Saline 

water included 4.7 and 7.8 ds.m
-1

for the first season
 
and 4.3 and 7.6 ds.m

-1
for the second season. 

Whereas, the controls level of salinity were 1.8 and 1.7 ds.m
-1 

(river water) for two seasons 

respectively , arranged in the main plots. Local cv , Luz De Otono cv and Zaina SGARAVATI 

cv arranged in the sub plots . The Results showed that Irrigation with saline water significantly 

reduced plant growth , chlorophyll content, yield and its components in comparison to the 

control .However, the yield considerably was decreased about 65.78 and 61.77% for two 

seasons respectively in treatment received saline water more than 4.7 ds.m
-1

 in contrast to the 

control  .The Luz De Otono cv and Zaina  cv  gave the highest seed yield in all treatments 

especially with irrigation by river water 5681 and 5406 kg/h respectively for the first season
 
and 

5942and 5673 kg/ha respectively for the second season. The highest percentage of determination 

coefficient with seeds yield was obtained from number of pods per plant in both seasons 

.According to the results it can be recommend to grow Luz De Otono cv and Zaina  cv and using 

a number of pods per plant as a best selection indicator for high seeds yield under saline water 

irrigation .Also we can use saline water for irrigation  with electrical conductivity not more than  

4.7 ds.m
-1

 with decreasing  the yield not exceeded than 18.06 % . 

 -الخلاصـة :
 2010 -2009و  2009 -2008وفزت ججشبة دقلُة بأددذ الذقدىا الضساعُدة لمذا كدة كدشبلاء لدلاا المىلدمُه الدضساعُُه     

لذسالة جأثُش الشٌ بالماء المالخ  ٍ بعد  فدفات الىمدى والذافدلا ل لاثدة أفدىال مده البداذلاء ل وفدزت الحجشبدة د د  جشجُد  

دَ دمىضل  8ل7و  7ل4الالىاح المىشقة و ق جصمُم  القطاعات العشىائُة الكاملة لجم الشٌ بالماء المالخ  
-1

 3ل4للمىلدم الاوا   و 

مىضل دَ  6ل7و 
-1

دَ دمىضل  7ل1و  8ل1للمىلم ال اوٍ    ضلا علً معاملة المقاسوة بدالشٌ بمداء الىهدش  
-1

لكدلا المىلدمُه علدً  

كعامدلا ثداوىٌ ل أوتدذث الىحدائ   Zainaو  Luz De Otonoالحىالٍ كعاملا سئُ ٍ وصسعث افىال الباذلاء وهٍ المذلدٍ   

مى الىبات ،مذحىي الكلىسو ُلا والذافلا ومكىواجه بالمقاسوة بمعاملة المقاسوة ان الشٌ بالماء المالخ  لب  اوخفاتاً معىىَاً  ٍ و

% للمىلدمُه الاوا وال داوٍ علدً الحدىالٍ  دٍ 77ل61و 78ل65ل مع رلد   د ن الاوخفداي  دٍ الذافدلا اصداد بى دبة كبُدش  بل دث 

دَ مىضل  7ل4المعاملات المشوَة بماء ملىدحه اك ش مه 
-1

 Luz De Otonoدقدق كدلا مده الصدىفُه  مقاسوة بالشٌ بماء الىهشل 

ك م/هد  علدً  5406و  5681اعلدً دافدلا للبدزوس  دٍ جمُدع المعداملات لا لدُما عىدذ الدشٌ بمداء الىهدش الدزٌ دقدق Zaina و

ك م/ه  علً الحىالٍ للمىلدم ال داوٍ ل اعطدً عدذد القشودات  دٍ الىبدات اعلدً و دبة مده  5942و  5972الحىالٍ للمىلم الاوا و 

و  Luz De Otonoفلا لكلا المىلمُهلعلً تىء الىحدائ  المحذصدلا علُهدا َمكده ان وىفدٍ بضساعدة الصدىفُه ج اَشات الذا

Zaina  ٌوالحعماا عذد القشوات  ٍ الىبات كمعُاس اوحخابٍ للذافلا العالٍ عىذ الشٌ بالماء المالخ ل كما َمكه الحعماا مداء س

دَ مىضل  7ل4لا جحجاوص ذُمة الاَصالُة الكهشبائُة له 
-1

 % ل06ل18وبخ اس   ٍ دافلا البزوس لا جحجاوص  
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Introduction 

 

    Broad bean (Vicia faba L.) is one of the most important winter leguminous crop of high 

nutritive value in the world as well as in Iraq. Mature seeds of broad bean are good source of 

protein which is about 25.4% in dry seeds [1]. The high yield, less anti-nutritional factors, 

high adaptation ability to modern agriculture will make this plant more attractive for 

farmers; food and feed manufacture [2]. 

     Water is one of the limiting factors for agricultural development in arid and semi-arid 

area of the world in order to meet the growing demand of the increasing population. Recent 

studies have shown that saline water such as drainage water can be used to some extend to 

grow crops without detrimental long-term consequences to either crops or soils [3].The 

varietals differences in salinity tolerance that exist among crop plants can be utilized through 

screening programs by exploiting appropriate traits for salt tolerance . Seeds yield is 

frequently used in crops such as broad bean as the main criterion for salt tolerance. The use 

of physiological markers such as content of Na
+
 , K

+
 and the ratio of K

+
: Na

+
 are less 

feasible and in the view of some researchers are not promising [4]. It is believed that 

selection and breeding would be more successful in achieving maximum attainable 

tolerance, if it were based directly on the relevant agronomic and physiological mechanism 

or traits [5]. 

The main objective of this work is to study the influence of irrigation with saline water on 

some agronomic traits and yield of three broad bean cultivars. 

 

Materials and Methods   
     A field experiment was conducted at the fields of Kerbala government, during the 

growing seasons of 2008-2009 and 2009-2010 to study the effect of  saline water on growth 

and yield of three broad been cultivars. The experiment was arranged as a split–plot with a 

randomized complete block design of three replicates. Saline water included 4.7 ds.m
-1

 (well 

water S1) and 7.8ds.m
-1

 (drainage water S2) for the first season 2008-2009 and 4.3 ds.m
-1

 

(well water S1) and 7.6 ds.m
-1

 (drainage water S2) for the second seasons 2009-2010 with 

control 1.8 and 1.7 ds.m
-1

 (river water) for both seasons were located for the main plots 

while the broad been cultivars , Local cv , Luz De Otono A Spain cv and Zaina 

SGARAVATi Italian cv were located for the sub plots. Seeds were planted at 15  and 18 

October for both seasons respectively in sandy clay soil (Table 1). Seeds were planted in 

rows 4m long, 45cm apart and in hull within rows 15cm apart. Each treatment plot contains 

4 rows. Fertilizers applied to each crop according to recommended doses which were 100 kg 

P2O5/h and 60 kg N/h [6] .At pods filling stage plant height, shoots number were recorded. 

The plant leaf area also estimated by using discs method and chlorophyll was estimated 

according to [7]. At maturity 1.35m
2
 was harvested for each experiment unit in order to 

determine seeds yield, pods length, pods per plant, seeds per pod and weight of 100 seeds. 

Least significant differences(LSD) was used to compare means at 5% probability and 

determine regression [8]. 
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Table 1.Some of soil properties before planting 

 

Properties Values of first season  Values of second season 

Soil pH 7.6 7.4 

Soil Ec(ds.m
-1

) 3.1 2.8 

Available N(ppm) 1 5 

Available P(ppm) 10.1 11.3 

Available K(ppm) 138 152.8 

Na
+
 (mmol/litre) 7.9 6.4 

Sand% 39.0 40.1 

Silt% 16.0 16.2 

Clay% 45.0 43.7 

Soil texture Sandy clay  

 

 

Results and Discussion  

 
1- Plant Growth and Chlorophyll Content. 

     Concerning the plant height, number of shoots per plant, leaf area, chlorophyll content 

and pod length (Table 2). Cultivars were significantly different; Zaina and Luz De Otono 

cultivars had the lowest chlorophyll and the highest plant growth traits. In contrast, Local 

cultivar had the highest chlorophyll content and the lowest plant growth traits in both season. 

The significant differences in cultivars may be due to genetic diversity of these traits among 

the broad been cultivars this were agree with [9 and 10] whom found the response of 

leguminous crops to soil and water salinity has become of increased interest in land resource 

management. However, such crops are known to have quite a low degree of salt tolerance, 

with differences also between and within species. 

      Results in tables (2) also indicated that increasing water salinity decreases all growth 

traits and chlorophyll content in both seasons. Results also indicated that no significant 

interaction was observed between the effect of salinity and cultivars except the number of 

shoots per plant and pod length which were significant interacted in both seasons . This was 

agree with Allen et al. [11] Who found that under saline condition, plant growth is usually 

reduced by reduction in the rate of leaf elongation, enlargement and the division of the cell 

in the leaves . Also this were agree with [12 and 13] whom found that salinity causes a rapid 

reduction in net photosynthesis and hence plant growth and chlorophyll content and this may 

be due to the high concentrations of soluble salts through the high osmotic pressures that 

affect plant growth by restricting the uptake of water by plant roots, high salinity can also 

cause nutrient imbalances. 
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Table 2. Plant growth characteristics and chlorophyll content of broad bean cultivars under 

effect of saline water in the first and second seasons. 

 

 

2- Yield and Its Components: 

Analysis of variance in table (3) indicated that cultivars showed highly significant 

differences in yield and its components. Local cultivar had the lowest yield and its 

components in contrast to the other two cultivars. 

Results in table (3) revealed that irrigation with saline water significantly affected the yield 

and its components. Increasing irrigation water salinity from 1.8 (control) to 4.7 and 7.8 for 

the first season and from 1.7 (control) to 4.3 and 7.6 for the second season significantly 

decreased the number of pods per plant a bout 9.92 and 42.88% respectively for the first 

season and a bout 9.20 and 39.66% respectively in the second season . The decrease in the 

seeds per pod approximate 8.99 and 19.37% for the first season and a bout 4.96 and 45.27% 

respectively for the second season. Decreasing in the 100 seeds Wight approximate 1.40 and 

3.37% respectively for the first season and 2.46 and 5.47% respectively for the second 

season. This was reflected in decreasing yield almost 18.06 and 65.78% respectively for the 

first season and almost 15.10 and 61.77% respectively for the second season. This was due 

to the effects of salinity on water stress and water use [14] and this was due to the osmotic 

effect, that means that salts increase the energy with  which water is held in the soil , in other 

words the soil must be kept water to supply the same amount of plant water availability as 

would be present without the salt . Plants then must increase the energy suspended to obtain 

            Traits 

 

 

Cultivar 

Plant height 

(cm) 

 

No. of  shoots 

per  plant 

Plant leaf area 

(cm
2
) 

Chlorophyll 

mg/g  fresh 

weight 

Pod  length 

(cm) 

First 

season 

Second 

season 

First 

season 

Second 

season 

First 

season 

Second 

season 

First 

season 

Second 

season 

First 

season 

Second 

season 

Local cultivar 54.80 66.70 3.91 4.04 2403 2852 2.46 2.63 10.88 10.69 

Luz De Otona 60.60 80.30 4.41 5.52 2943 3602 2.03 2.21 14.66 14.66 

Zaina 61.40 80.30 4.61 5.47 2920 3505 1.61 1.90 14.26 14.46 

LSD 1.95 5.69 0.27 0.53 218.40 195 0.20 0.16 0.88 0.71 

Salinity 

Control 65.1 85.80 5.35 5.84 3147 3653 2.43 2.67 15.17 15.39 

S1  58.3 83.10 4.54 5.65 2793 3395 2.02 2.24 14.86 14.66 

S2 53.3 58.40 3.03 3.63 2325 2911 1.65 1.90 9.77 9.76 

LSD 2.10 6.50 0.40 0.97 150.8 220 0.42 0.24 0.66 1.56 

Interaction 

Local 

cultivar 

Control 58.00 72.70 4.30 4.33 2583 3019 2.70 2.80 11.63 12.07 

S1 55.80 71.90 3.93 4.30 2477 2972 2.56 2.76 12.13 11.37 

S2 50.40 55.50 3.50 3.50 2148 2566 2.13 2.33 8.87 8.63 

Luz De 

Otona 

Control 69.60 91.80 6.06 6.57 3440 3890 2.56 2.70 16.97 16.97 

S1 57.20 85.80 4.40 6.13 2973 3679 1.83 2.10 16.10 16.33 

S2 54.90 63.20 2.76 3.87 2417 3238 1.70 1.83 10.90 10.67 

Zaina Control 67.5 92.80 5.70 6.63 3419 4052 2.03 2.53 16.90 17.13 

S1 61.9 91.60 5.30 6.23 2930 3534 1.66 1.86 16.33 16.27 

S2 54.7 56.40 2.83 3.53 2410 2928 1.13 1.53 9.53 9.97 

LSD N.S N.S 0.55 1.08 N.S N.S N.S N.S 1.32 1.63 
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water from the soil, the plant must use energy to get water that would otherwise be used for 

growth, flowering and pods set [15 and 16]. 

The analysis of regression in table (4) showed that yield variations under control and saline 

water are mainly due to pods per plant because the highest percentage of determination 

coefficient was obtained from number of pods per plant which were 93, 89, and 50% for 1.8, 

4.7 and 7.8 ds.m
-1

 respectively and the increase one pod per plant cause increasing in seeds 

yield about 511.69, 395.93 and 223.87 kg/ha respectively for the first season. 

In the second season however the determination coefficient was 91, 90 and 79% for 1.7, 4.3 

and 7.6 ds.m
-1

 respectively which means increasing one pod per plant could cause increasing 

in seeds yield about 351.22, 367.73 and 127.50 kg/ha respectively. 

The results suggest that the cultivars Luz De Otono and Zaina could tolerate irrigation with 

saline water and can be considered and directed to the production of salt tolerance lines of 

broad bean plants or the development of salt crop genotypes by selection using pods per 

plant. 

 

Table 3.Yield and its components of broad bean cultivars under effect of saline water in the 

first and second seasons. 

 

            Traits 

 

Cultivar 

No. of Pods per 

plant 

No. of seeds 

per pods  

Wight  of  100 

seeds (g) 

Seeds  yield 

(Kg/ha) 

First 

season 

Secon

d 

season 

First 

seaso

n 

Secon

d 

season 

First 

seaso

n 

Second 

season 

First 

season 

Secon

d 

season 

Local cultivar 7.15 8.13 3.86 3.96 89.00 93.00 1803 2057 

Luz De Otona 12.00 15.75 5.34 5.67 97.44 100.11 3977 4230 

Zaina 11.74 15.11 5.83 5.77 96.00 97.67 3830 4098 

LSD 0.44 0.85 0.30 0.36 0.70 0.72 398.1

0 

156.2 

Salinity 

Control 12.50 15.53 5.67 5.84 95.67 99.56 4446 4693 

S1  11.26 14.10 5.16 5.55 94.33 97.11 3643 3899 

S2 7.14 9.37 4.16 4.02 92.44 94.11 1521 1794 

LSD 0.63 1.19 0.29 0.38 0.79 1.40 703.9 441.70 

Interaction 

Local 

cultivar 

Control 8.13 9.53 4.26 4.43 90.00 95.00 2252 2463 

S1 8.03 9.03 4.03 4.00 90.00 94.00 2127 2393 

S2 5.30 5.83 3.30 3.46 87.00 90.00 1031 1315 

Luz De 

Otona 

Control 14.86 18.60 6.53 6.63 99.67 103.0

0 

5681 5942 

S1 13.06 17.10 5.33 6.23 97.33 100.0

0 

4479 4712 

S2 8.10 11.57 4.16 4.16 95.33 96.67 1770 2037 

Zaina Control 14.52 18.47 6.23 6.46 97.33 100.0

0 

5406 5673 

S1 12.70 16.17 6.13 6.43 95.67 97.33 4323 4590 

S2 8.02 10.70 5.03 4.43 95.00 95.67 1762 2031 

LSD 0.78 1.49 0.47 0.58 1.24 1.51 787.1

0 

440.1 
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Table 4. Simple regression equations and determination coefficients between studied 

characteristics with seeds yield in two levels of saline water with control. 

  

 First season  Second season 

 control control 

Characteristics  Simple regression equations and 

determination coefficient (R
2
) 

Simple regression equations and 

determination coefficient (R
2
) 

Plant height Ŷ= -23084.17 + 454.12 *X 

R
2
= 0.50 

Ŷ= -9325.22 + 163.46 *X 

R
2
= 0.95 

No. of branches  per 

plant 

Ŷ= -5999.36 + 1950.41 *X 

R
2
= 0.92 

Ŷ= -2001.11 + 1145.30 *X 

R
2
= 0.74 

Plant  leaf  area 

(cm
2
)  

Ŷ= -4710.13 + 2.91 *X 

R
2
= 0.76 

Ŷ= -6648.00 + 3.10 *X 

R
2
= 0.83 

Chlorophyll content  Ŷ= 10607.47 + -2532.03 *X 

R
2
= 0.31 

Ŷ= 19239.19 + -5432.36 *X 

R
2
= 0.30 

Pod length  Ŷ= -4038.85 + 559.45 *X 

R
2
= 0.85 

Ŷ= -4594.77 + 600.58 *X 

R
2
= 0.85 

Pods No./plant Ŷ= -1858.92 + 511.69 *X 

R
2
= 0.93 

Ŷ= -763.07 + 351.22 *X 

R
2
= 0.91 

Seeds No./pod Ŷ= -3637.09 + 1423.67 *X 

R
2
= 0.86 

Ŷ= -4219.80 + 1524.92 *X 

R
2
= 0.90 

Wight of 100 seeds  Ŷ= -30503.37 + 365.33 *X 

R
2
= 0.90 

Ŷ= -34175.54 + 390.42 *X 

R
2
= 0.79 

 S1 S1 

Characteristics  Simple regression equations and 

determination coefficient (R
2
) 

Simple regression equations and 

determination coefficient (R
2
) 

Plant height Ŷ= 12970.73 + -173.16 *X 

R
2
= 0.26 

Ŷ= 7325.99 + -58.73 *X 

R
2
= 0.09 

No. of branches per 

plant 

Ŷ= -1646.65 + 1164.00 *X 

R
2
= 0.41 

Ŷ= 4123.74 + -298.84 *X 

R
2
= 0.03 

Plant leaf area (cm
2
)  Ŷ= -8043.55 + 4.18 *X 

R
2
= 0.56 

Ŷ= 7330 + 1.38 *X 

R
2
= 0.12 

Chlorophyll content  Ŷ= 7633.80 + -1973.44 *X 

R
2
= 0.61 

Ŷ= 4149.75 + -241.14 *X 

R
2
= 0.78 

Pod length  Ŷ= -4185.09 + 526.95 *X 

R
2
= 0.59 

Ŷ= 4034.88 + -107.81 *X 

R
2
= 0.02 

Pods No./plant Ŷ= -949.73 + 395.93 *X 

R
2
= 0.89 

Ŷ= 1788.82 + 367.73 *X 

R
2
= 0.90 

Seeds No./pod Ŷ= -1942.95 + 1081.16 *X 

R
2
= 0.76 

Ŷ= 3776.50 + -39.85 *X 

R
2
= 0.74 

Wight of 100 seeds  Ŷ= -28003.31 + 335.47 *X 

R
2
= 0.88 

Ŷ= -259.41 + 39.74 *X 

R
2
= 0.79 

 S2 S2 

Characteristics  Simple regression equations and 

determination coefficient (R
2
) 

Simple regression equations and 

determination coefficient (R
2
) 

Plant height Ŷ= 9827.40 +- 169.86*X 

R
2
= 0.45 

Ŷ= 640.42 + 19.76 *X 

R
2
= 0.12 

No. of branches per 

plant 

Ŷ= 3086.24 +-515.97 *X 

R
2
= 0.18 

Ŷ= 1601.62 + 53.00 *X 

R
2
= 0.00 

Plant leaf area (cm
2
)  Ŷ= -1955.08 + 1.50 *X Ŷ= -33.25 + 0.63 *X 
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R
2
= 0.15 R

2
= 0.31 

Chlorophyll content  Ŷ= 2542.49 + -616.93 *X 

R
2
= 0.27 

Ŷ= 3067.89 + -670.38 *X 

R
2
= 0.44 

Pod length  Ŷ= -2081.92 + 368.91*X 

R
2
= 0.41 

Ŷ= 6.96 + 183.20 *X 

R
2
= 0.28 

Pods No./plant Ŷ= -65.89 + 223.87 *X 

R
2
= 0.50 

Ŷ= 599.97 + 127.50 *X 

R
2
= 0.79 

Seeds No./pod Ŷ= 153.21 + 328.30 *X 

R
2
= 0.21 

Ŷ= 125.85 + 414.78 *X 

R
2
= 0.43 

Wight of 100 seeds  Ŷ= -5905.60 + 80.34 *X 

R
2
= 0.37 

Ŷ= -7370.93 + 97.39 *X 

R
2
= 0.64 

 

3-Soil Electrical Conductivity After Harvesting 

   Result of final soil salinity at harvest in relation to salinity of water treatments is presented 

in table (5).Result showed that salt build up in the soil increased significantly with 

increasing water salinity levels .Increasing irrigation water salinity from 1.8(control) to 4.7 

and7.8 ds.m
-1 

 for the first season
 
and from 1.7(control) to 4.3 and 7.6 ds.m

-1
 for the second 

season significantly increases soil electrical conductivity  at harvest about 70.37 and 

137.97%  respectively for the first season and about 65.32 and 123.65 % respectively for the 

second season . 

     Result indicated that poor quality of irrigation water increased soil salinity .Salinity 

become a problem  when enough salts accumulated in the root zone which badly affect plant 

growth (tables 2 and 5).This agree with Abdelhamid et al. [17] whom found that irrigation 

with saline water causes salt accumulated in the root zone and refracted on decreases plant 

growth. To prevent salt accumulation within soil root zone leaching requirement should 

practiced [18].According to the results it can be recommend to study the amount of leaching 

requirement in anther experiment to prevent salt accumulation in the root zone.  

Table (5) PH and Ec of soil after irrigation with saline water at harvest  

 

 Treat for first season  Treat for second season 

 ds.m
-1 

ds.m
-1

 

properties Control S1 S2 LSD Control S1 S2 LSD 

PH 7.8 8.0 8.5 0.26 7.4 7.8 8.4 0.69 

Ec(ds.m
-1

) 3.95 6.73 9.40 0.13 3.72 6.15 8.32 0.23 
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