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Abstract:  L is considered one of the trees of the Mediterranean basin, which is considered show medium tolerance for salinity Olea europaea
and drought. The olive seedlings at the age of one year of cultivar Sourany were used to determine the effect of different levels of proline 
(200,100,0 ml L  ) and silicon (K SiO ) (Si 38%) in three concentrations (150,75,0 mg L ) on growth parameters.  Seedlings sprayed with -1 -1  

2 3

proline 200 ml L  and silicon 150 mg L increased in plant height, number of leaves and chlorophyll content and reduced the effects of irrigation -1 -1 

water salinity. The treatment of irrigation water salinity (9 ds/m) caused decrease in the vegetative growths and an increase sodium, chlorine 
and proline in leaves
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The olive (  L.)  is cultivated in the Olea europea

Mediterranean regions in dry and semi-arid lands and 

endures the harsh conditions of high temperatures and lack 

of moisture and grows in various soils with variable fertility 

and has medium tolerance to salinity (Regni et al 2019). The 

tolerance of the olive tree's salinity is mainly related to the 

salt-elimination mechanisms that operate at the roots and is 

more sensitive to Na  than Cl  ion in the leaves especially in + -

high salinity and Cl  ion does not cause negative effects if the -

concentration does not excel 80 mmol in the cellular tissue 

juices, as it has been proven that adequate calcium nutrition 

plays a major role in these mechanisms (Tattini and Traversi 

2008). Salinity causes damage to plants growing in the saline 

medium in two phases, the rapid osmotic stage that prevents 

the growth of small leaves, and the slower ionic stage that 

accelerates aging in mature leaves as a result of impairing 

the absorption of water and nutrients (AL-Taey and AL-

Musawi 2019). Salinity also affects the morphological form 

where leaf cells and roots are reduced and the market 

increases the thickening of the cell walls and tends towards 

stiffness as a result of the accumulation of salts in the cells 

and the manufacture of lignin and increase the activities of 

manufacturing IAA, SA, ABA and ethylene in plants growing 

under the salinity stress. The best way to withstand the 

salinity of plants is to devise new cultivars that tolerate 

salinity. Due to the difficulty of this method, alternative 

techniques have been used in order to reduce salinity 

damage. Silicon element (Si), which is one of the most 

important beneficial elements and not one of the necessary 

elements of the plant, but play several roles in physiological 

processes such as increasing the effectiveness of the roots 

to absorb the elements necessary for plant growth, reducing 

the toxicity of Na  ions, Increasing the ratio of, K : Na , + + +

improving the efficacy of photosynthesis, increasing the 

effectiveness of antioxidant enzymes and reducing the 

toxicity of heavy elements (Adrees et al 2015). In view of the 

exacerbation of the problem of salinity, the research aims to 

reduce the damages of salinity on the olive seedlings by 

spraying with silicon and proline and improving the growth  

indicators.

MATERIAL AND METHODS 

 The study was conducted in the lath house in AL-Furat 

Al-Awsat Technical University during 2019 on olive seedlings 

cultivar Sourany of one year. The seedlings were transferred 

to perforated containers filled with 18 kg of river soil and Peat 

moss in a ratio of 1: 3. The water was used as drainage water 

and diluted with tap water so that different levels of saline 

water were obtained (9, 6, 3 ds/m) and irrigation was 

repeated when 50% of the ready water was lost and the 

cations and anions in the irrigation water used in the study 

were estimated (Table 2). Then the seedlings were sprayed 

with proline acid (200,100,0 ml L ). After a day, sprayed with -1

potassium silicate (Si 38%) (K SiO ) with three 2 3

concentrations (150, 75, 0 mg L ) in the early morning until -1

complete wetness with Tween 20 with a concentration of 

0.1% as wetting agent. The experiment was in  factorial 

layout. The results were analyzed statistically using the 

Genstst statistical program. After the experiment ended, the 

measurements were taken on different parameters. The 

plant height was measured from the surface of the soil to the 

growing top and the number of leaves was calculated per 



K P N Cl-1 Na+ O. M. EC pH Clay Soil  Texture Sand Silt

34.81 mg L-1 1.42% 4.55% 5.60 6.35 3.37% 3.01 7.12 23.5 Sandy soil 50.3 26.2

Table 1. Chemical and physical traits of the soil used in the study

Parameters  (Meq l )-1 Water salinity

EC* 3 6 9

pH 7.45 7.77 7.74

Ca+2 2.00 3.11 5.89

Mg+2 15.78 5.93 0.50

K+ 7.73 12.33 6.77

Na+ 10.64 56.98 75.64

Cl- 11.98 31.44 48.45

CO3

-2 1.00 1.02 1.43

HCO3

-1 2.10 3.23 4.89

SO -3

2 15.44 52.44 70.00

HPO4

= 0.29 0.13 0.13

Table 2. Important chemical traits of irrigation water

* dsm-1

seedlings. The chlorophyll content was estimated using a 

direct chlorine pigment severity estimator 502 - SPAD of 

Minolta Corporation. Proline / leaves content of proline acid 

(micromole g ) was estimated according to the method of -1

Bates et al (1973) and sodium and chloride was estimated 

according to Jones and Steyn (1973).

RESULTS AND DISCUSSION 

Seedlings height: -1The proline at 200 ml L  and silicon 150 

mg L  significantly increased the height (139.41 and 136.38 -1

cm). The salinity of the irrigation water 9 ds/m significantly 

decreased the height of seedlings (109.56 cm) compared to 

salinity 3 ds/m (131.26 cm). The interaction between proline, 

200 ml L  and silicon at 150 mg per1 liter caused significant -1

increase in height (166.82 cm) compared to the control 

treatment. The proline 200 ml L + silicon 75 mg L +  salinity -1 -1 

of 3 ds/m resulted in maximum plant height (184.67 cm) 

compared to the control (68.91 cm). Spraying with proline 

increases the osmotic pressure and increases the absorption 

of water and nutrients, thus increasing photosynthesis that 

affects cell division and elongation, and act as important 

because it is an energy source (Farooq et al 2012).  The 

silicon had a positive role in increasing this trait and reducing 

salinity damage as a result of its contribution to increasing 

anti-oxidative enzymes and increasing the effectiveness of 

the root system and reducing transpiration in addition to 

increasing plant hormones and encouraging the absorption 

of nutrients such as Ca , K  and reducing concentrations of + +

Cl  ions Na , increasing the K  ratio: Na , thereby - + + +

accelerating growth and exposure. The salinity has a harmful 

effect on the height of the seedlings due to the decrease in 

the emphysema of the cells and the physiological processes 

affected by the salt stress through the ionic imbalance and 

the obstruction of the elongation and growth of the seedlings. 

Number of leaves (leaf plant ): -1 The proline spraying the 

concentration of 200 ml  L  and silicon 150 mg L  s -1 -1

significantly increased the number of leaves (498.89 and 

488.98 leaf plant ) as compared to the control  (393.08 and -1

404.70 leaf plant ) (Table 4). The proline and silicon cause an -1 

increase in plant height (Table 3) due to increased cell 

division and increased photosynthesis. The treatment 9 

ds/m, resulted in significant decrease in the number of leaves 

(366.67 leaf plant ) as compared to salinity 3 ds/m (518.80 -1

leaf plant ). The proline at an concentration of 200 ml  L  and -1 -1

silicon 75 mg L ) significantly  excelled and g ve 497.21 leaf -1 a

plant compared to the control ( 350.15 leaf plant ). The -1 -1  

interaction between the proline and the salinity of irrigation 

water (proline at 200 ml L  + salinity 3 ds/m) gave maximum -1

leaf plant (588.91) while silicon 150 mg L + salinity 3 ds/m -1 -1

resulted in 566.78 leaf plant , compared to the salinity -1

treatments 9 ds/m and without spraying recorded a decrease 

in the number of leaves (319.92 and 337.78) leaf plant-1 

respectively.  The proline 200ml L + silicon 150 mg L + -1 -1

salinity 3 ds/m  significantly increased the number of leaves.  

That use of high levels of  salinity of irrigation water led to the 

inhibition of the number of leaves because the increase in 

salinity in the medium of growth has negative effects on the 

growth, development and detection of plants and the 

decrease in the value of water potential, This resulted in less 

cell expansion, as well as the closure of stomata, and this is 

accompanied by a decrease in the efficiency of 

photosynthesis, and the presence of salts leads to an 

imbalance in the ionic and hormonal balance (Srivastav 

2002) (Table 3).

Chlorophyll contents in leaf  (SPAD unit)

Proline a concentration of 200 ml L and silicon of a -1

concentration of 150 mg L  resulted in a significant increase -1

in the leaf content of chlorophyll amounted to 114.27 and 

111.96 spad units, respectively, compared to the both control 

treatment (92.45 and 96.46 spad). The increase in leaf 

content of chlorophyll is due to the fact that proline leads to 

increased absorption of water and nutrients and thus 

increase photosynthesis units by maintaining the osmotic 

balance within the cells and that the synthesis of this 

compound is important because it is a source of energy and 
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Proline (mg L )-1 Silicon (mg L )-1 Irrigation water salinity (d sm )-1 Proline × silicon

3 6 9

0 0 98.54 81.43 68.91 82.96

75 100.61 99.78 81.46 93.95

150 107.67 101.98 93.78 101.14

100 0 100.87 99.78 94.67 98.44

75 145.78 132.76 120.65 133.06

150 162.65 150.65 151.89 155.06

200 0 101.78 97.84 95.78 98.48

75 184.67 171.56 144.21 166.82

150 178.77 145.43 134.65 152.95

LSD 0.05 4.81 3.44

Salinity medium 131.26 120.14 109.56

LSD 0.05 1.72

Proline × Salinity Proline medium

0 102.27 94.40 81.34 92.68

100 136.40 127.73 122.40 128.84

200 155.07 138.29 124.88 139.41

LSD 0.05 3.78 2.89

Silicon × Salinity Silicon medium

0 100.40 93.03 86.45 93.29

75 143.69 134.70 115.44 131.28

150 149.70 132.66 126.77 136.38

LSD 0.05 4.54 2.45

Table 3. Effect of  proline and silicon on seedlings height at variable irrigation water salinity 

Proline (mg L )-1 Silicon (mg L )-1 Irrigation water salinity (d sm )-1 Proline × silicon

3 6 9

0 0 401.34 350.76 298.34 350.15

75 450.56 410.54 310.65 390.58

150 501.89 444.90 350.78 432.52

100 0 460.67 430.43 323.21 414.77

75 520.43 489.67 361.93 457.34

150 567.56 521.89 401.89 497.11

200 0 545.89 439.78 391.68 459.15

75 589.87 490.98 410.75 497.21

150 630.98 530.21 450.88 447.32

LSD 0.05 13.89 10.78

Salinity medium 518.80 456.55 366.67

LSD 0.05 1.72

Proline × Salinity Proline medium

0 454.26 402.07 319.92 393.08

100 516.22 480.66 362.34 453.07

200 588.91 486.99 417.78 498.89

LSD 0.05 6.38 4.85

Silicon × Salinity Silicon medium

0 469.30 406.99 337.78 404.70

75 520.29 463.73 361.12 448.38

150 566.78 499.00 401.15 488.98

LSD 0.05 9.76 6.67

Table 4. Effect of spraying with proline and silicon acid in improving the number of leaves under the effect of saline irrigation 
water salinity (leaf plant )-1
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get rid of the stress condition (Farooq, et al 2012). Silicon 

helps increase the size of chloroplasts and increase the 

number of grana units (Rangaraj et al 2012), while the salinity 

treatment 9 ds/m caused a decrease of 97.15 spad units 

compared to the salinity treatment 3 decimals per m2 (112.26 

spad units). This is due damage to the photovoltaic system 

under salt stress (Proietti et al 2012). The bi-interaction 

treatment proline 200 ml L + silicon 150 mg L  significantly -1 -1

increased the chlorophyll  ( 120.96 spad) compared to the 

control treatment (82.51 spad) while the interactions 

treatment  proline 200 ml L + salinity of 3 ds/m the excelled of -1

salinity treatment with silicon (silicon 150 mg  L  + Salinity of -1

3 ds/m. The interaction proline 200 ml L  + silicon 150 mg L  + -1 -1

salinity of 3 ds/m) resulted in maximum chlorophyll (126.89 

units of SPAD) as compared to the treatment 9 ds/m and 

without spraying that recorded 67.54 SPAD units. The reduce 

chlorophyll content in olive leaves with higher salinity may be 

due to a decrease in the stomatal process in the gas 

exchange process due to the closure of the stomata which 

leads to a decrease in the chlorophyll manufacturing process 

or due to the toxic effect of salts in reducing the levels of 

chlorophyll pigment due to the increased sodium 

concentration (Table 5) responsible for forming the 

chlorophyll molecule (Ben-Rouina et al 2006, Zhu et al 2019).

Sodium content: -1 The treatment proline 200 ml L and silicon 

150 mg L  excelled in reducing the percentage of sodium in -1

the leaves (0.24 and 0.23%) as compared to both control 

treatment (0.37 and 0.38 %) (Table 5). The silicon reduces 

absorption sodium by the roots and transferred to the 

vegetative system and increases cellulose, lignin and Na   +

secretion of leaves (Tahir et al 2006). It is highly efficient in 

controlling osmotic pressure and promotes activity H  +

ATPase . (Soleimannejad et al 2019). The  salinity treatment -

9 ds/m recorded an increase of 0.35% compared to the 

salinity 3 ds/m . The interactions between proline and silicon, 

(proline 200 ml L  + silicon 150 mg L ) significantly reduced -1 -1

sodium to 0.20% compared to the 0.50%, in  proline 200 ml  

L  + salinity of 3 ds/m  and silicon 150 mg L  + salinity 3 ds/m. -1 -1

The triple interaction treatment (proline 200ml L  + silicon -1

150 mg L-1 + salinity of 3 ds/m) decreased from the 

percentage of sodium in the leaves to 0.17% compared to 

salinity of 9 ds/m and without spray (0.58%).  

Chlorine contents (%): The  spraying  with  proline  100 ml 

of 1-liter and silicon of 150 mg L ,  significantly excelled in -1

chlorine contents in leaf  (2.82 and 2.72%) as  compared to 

the control treatments (3.33 and 3.25%), respectively. The 9 

Proline (mg L )-1 Silicon (mg L )-1 Irrigation water salinity (d sm )-1 Proline × silicon

3 6 9

0 0 98.23 81.76 67.54 82.51

75 102.34 97.45 82.23 94.01

150 107.98 100.34 94.23 100.85

100 0 105.78 101.43 89.34 98.85

75 112.67 109.12 105.89 109.26

150 120.12 112.87 109.23 114.07

200 0 115.34 107.89 100.89 108.04

75 120.98 111.34 109.12 113.81

150 126.89 120.11 115.89 120.96

LSD 0.05 3.67 2.54

Salinity medium 112.26 104.70 97.15

LSD 0.05 2.31

Proline × Salinity Proline medium

0 102.85 93.18 81.33 92.45

100 112.86 107.81 101.49 107.39

200 121.07 113.11 108.63 114.27

LSD 0.05 2.01 1.88

Silicon × Salinity Silicon medium

0 106.45 97.02 85.92 96.46

75 112.03 105.97 99.08 105.69

150 118.33 111.11 106.45 111.96

LSD 0.05 1.79 1.93

Table 5. Effect of spraying with proline and silicon acid in improving the leaf content of chlorophyll (spade unit) under the effect 
of irrigation water salinity
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Proline (mg L )-1 Silicon (mg L )-1 Irrigation water salinity (d sm )-1 Proline × silicon

3 6 9

0 0 0.44 0.49 0.58 0.50

75 0.29 0.27 0.41 0.32

150 0.22 0.25 0.32 0.26

100 0 0.30 0.35 0.39 0.35

75 0.25 0.27 0.31 0.28

150 0.21 0.24 0.28 0.24

200 0 0.24 0.28 0.33 0.28

75 0.20 0.24 0.28 0.24

150 0.17 0.20 0.22 0.20

LSD 0.05 0.10 0.04

Salinity medium 0.26 0.29 0.35

LSD 0.05 0.04

Proline × Salinity Proline medium

0 0.32 0.34 0.44 0.37

100 0.25 0.29 0.33 0.29

200 0.20 0.24 0.28 0.24

LSD 0.05 0.09

Silicon × Salinity Silicon medium

0 0.33 0.37 0.43 0.38

75 0.25 0.26 0.33 0.28

150 0.20 0.23 0.27 0.23

LSD 0.05 0.09 0.04

Table 6. Effect  of spraying with proline and silicon acid in the sodium content in leaves (%) under the effect of irrigation water 
salinity

Proline (mg L )-1 Silicon (mg L )-1 Irrigation water salinity (d sm )-1 Proline × silicon

3 6 9

0 0 2.21 3.78 4.65 3.55

75 2.01 3.56 4.34 3.30

150 1.87 3.43 4.13 3.14

100 0 2.19 3.31 3.89 3.13

75 2.11 3.19 3.77 3.02

150 1.89 2.78 2.31 2.33

200 0 2.01 3.24 4.01 3.11

75 1.91 2.82 3.78 2.84

150 1.82 2.67 3.60 2.70

LSD 0.05 0.11 0.06

Salinity medium 2.00 3.20 3.83

LSD 0.05 0.05

Proline × Salinity Proline medium

0 2.03 3.59 4.37 3.33

100 2.06 3.09 3.32 2.82

200 1.91 2.94 3.80 2.88

LSD 0.05 0.04 0.06

Silicon × Salinity Silicon medium

0 2.14 3.44 4.18 3.25

75 2.01 3.19 3.96 3.05

150 1.86 2.96 3.35 2.72

LSD 0.05 0.04 0.06

Table 7. Effect of spraying with proline and silicon acid in the leaves content of chlorine (%) under the effect of irrigation water 
salinity
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Proline (mg L )-1 Silicon (mg L )-1 Irrigation water salinity (d sm )-1 Proline × silicon

3 6 9

0 0 1.39 1.41 1.55 1.45

75 1.20 1.31 1.41 1.31

150 1.19 1.24 1.39 1.27

100 0 1.19 1.33 1.49 1.34

75 0.98 1.20 1.34 1.17

150 0.88 0.71 0.52 0.70

200 0 0.91 1.01 1.29 1.07

75 0.82٠ 0.91 0.95 0.89

150 0.54 0.67 0.89 0.71

LSD 0.05 0.03 0.02

Salinity medium 0.95 1.09 1.20

LSD 0.05 0.02

Proline × Salinity Proline medium

0 1.26 1.32 1.45 1.34

100 1.20 1.08 1.12 1.13

200 0.75 0.87 1.04 0.89

LSD 0.05 0.01 0.01

Silicon × Salinity Silicon medium

0 1.16 1.25 1.44 1.28

75 1.00 1.14 1.23 1.12

150 0.87 0.86 0.93 0.88

LSD 0.05 0.01 0.03

Table 8. Effect of spraying with proline and silicon acid in leaves  content of  proline (μg /g f.wt)  under the effect of irrigation 
water salinity

ds/m salinity of the irrigation water recorded an increase in 

the percentage of chlorine in the leaves (3.83%) compared to 

the control treatment of 3 ds/m (2.00%), The increase in 

chlorine, along with the increase in salinity levels, may be due 

to its increase in the medium of growth, which leads to its 

absorption and accumulation in the leaves. The saline 

conditions lead to an increase in the concentration of chlorine 

in the root zone, which causes a decrease in the absorption of 

nutrients and low permeability (Tattini et al 1995,). The bi-

interactions between proline 200 ml L  + silicon 150 mg L  - l -1

significantly excelled in reducing the percentage of chlorine 

(2.70%)  compared to the control (2.21%) .The  interaction 

treatment between proline 200 ml L  + salinity of 3 ds/m - l

decreased  to 1.91% while  silicon 150 mg L  + salinity of 3 -1

ds/m to 1.86%. The triple interaction proline 200 ml L  + - l

silicon 150 mg L   + salinity of 3 ds/m excelled in reducing the -1

chlorine content to 1.82% compared to the control treatment 

(2.21%).

Proline content:  -1The proline a concentration of 200 ml L  

and silicon 150 mg L  caused a decrease in the proline -1

content (0.89 and 0.88 g /g f.wt respectively), compared  μ

with the control treatment (1.34 and 1.28 g /g f.wt μ

respectively). This may be due to the role of silicon in 

increasing enzymatic and non-enzymatic antioxidants, which 

reduces the effect of damage resulting from the increase in 

oxygenic compounds (ROS) and then reducing the proline 

content as a result of its use in physiological processes 

(Carlos et al 2009). The 9 ds/m recorded an increase in 

proline (1.20 g /g f.wt) compared to the salinity treatment 3 μ

ds/m (0.95 g /g f.wt). The bi- interactions between proline μ

and silicon was excelled (1.45 g /g f.wt) as  compared to μ

proline 200 ml L  + silicon 150 mg L  which recorded a -1 -1

decrease in the proline content (0.89  g /g f.wt). Proline 200 μ

ml L  + salinity 3 ds/m recorded a decrease in the proline -1

(0.75 g /g f.wt). Silicon 150 mg L + salinity 6 ds/m caused a  μ -1

decrease of 0.86 g /g f.wt.  Triple interactions between μ

proline 200 ml L  + silicon 150 mg l1- + salinity of 3 ds/m -1

caused a decrease of 0.54 g /g f. wt proline 0 + silicon 0 + μ

salinity 9 ds/m without spray t recorded an increase of 1.55 

μg /g f.wt. The increase in proline by increasing salinity is due 

to its rapid construction and less use, which increases the 

speed of its accumulation. In addition to inhibiting the 

effectiveness of the oxidizing enzymes of proline and 

increasing the demolition of protein and its transformation 

into amino acids, including proline, the proline works to 

regulate the osmosis of plant tissue cells and reduces the 

ionic effect resulting from saline stress and contributes to 

restriction of toxic elements absorbed under saline 
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conditions and proline pooling (Hong-Bo et al 2006, Ashraf 

and Foolad 2007) .

CONCLUSIONS

The salinity of irrigation water 9 ds/m has a negative role 

in influencing growth indicators. The negative effects of 

salinity as a result of spraying with proline acid at a 

concentration 200 ml L  liter can be reduced. The spraying - 1

silicon at 150 mg L contributed in reducing the proline -1 

content and in increasing anti-oxidative enzymes, increasing 

the effectiveness of the root system and reducing 

transpiration, increasing plant hormones and encouraging 

the absorption of nutrients such as Ca, K and reducing 

concentrations Cl , Na  ions and K : Na  ratio increase.- + + +

REFERENCES
Adrees M, Ali S, Rizwan M, Zia-ur-Rehmen M and Irshad MK, 2015. 

Mechanisms of silicon-mediated alleviation of heavy metal 
toxicity in plants: A review. Ecotoxicology and Environmental 
Safety 119 : 186-197.

AL-Taey DKA and Saadoon AH 2014. Effect of treatment of Salicylic 
acid and water Salinity on the Growth and Nitrate Accumulation 
with nitrate reductase activity in the Leaves of Spinach, 
Spenacia oleracea Journal of Babylon University, Pure and  L. 
Applied Sciences 3 (22): 1188-1203.

Al-Taey DKA and Al-Musawi ZJM, 2019. Effect of Nano-fertilizers, 
salicylic acid, and organic matter in growth and yield of rocket 
(  Mill) under salt stress. Eruca sativa International Journal of 
Botany Studies 4 (3): 77-81.

Ashraf M and Foolad MR, 2007. Roles of glycine betaine and proline 
in improving plant abiotic stress resistance. Environmental and 
Experimental Botany 59 (2): 206-216.

Bates L, Walderen R and Teare I 1973  Rapid determination of free .
proline for water stress studies.  : 104-110.Plant and Soil 39

Ben-Rouina B, Ben-Ahmed C, Athar H and Boukhriss M 2006. Water 
relations, proline accumulation and photosynthetic activity in 
olive tree (  L. cv "Chemlali") in response to salt Olea europaea
stress.  (5): 1477-1484.Pakistan Journal of Botany 38

Carlos ACC, Adriano LP, Leandro BL, Rogerio PS and Giuseppina P 
2009. Effects of silicon and drought stress on tuber yield and 
leaf biochemical characteristics in potato.  : Crop Science 49
949-954.

Frooq M, Hussain M, Wahid A and Siddique KHM 2012. Drought 
stress in plants: An overview. In plant responses to drought 
stress (pp. 1-33) Springer. Berlin. Heidelberg.

Grattan SR and Grieve CM 1999. Mineral nutrient acquisition and 
response by plants grown in saline environments. Handbook of 
Plant and Crop Stress 2 : 203-229.

Guerriero G, Hausman J and Legay S 2016. Silicon and the plant 
Extracellular Matrix.  : 463.Frontiers in Plant Science 7

Haynes RS 1980. A comparison of two modified kijldahl digestion 
technique for multi elements plant analysis with conventional   
wet and dry ashing methods. Communications in Soil Science 
and Plant Analysis 11 (5): 459-467.

Hesse PR 1971.  john. M. A text book of soil chemical analysis
London, Britain, England. 

Hong-Bo S, Xiao-Yan C, LiYe C, Xi-Niny Z, Gangh W, Yong-Bing Y, 

Chang-Xing Z and Zan-Min Z 2006. Investigation on the 
relationship of Proline with wheat ant drought under soil water 
deficits.  (1): 113-119. Colloids and Surfaces B: Biointerfaces 53

Jones JB and Steyn WJ 1973. Sampling. Handling and analyzing 
plant tissue sample. In soil Science Society of America, Inc. P. 
248-268.    

John MK 1970. Colorimetric determination of phosphorus in soil and 
plant materials with ascorbic acid.  (4): 214- Soil Science 109
220.

Liang YC, Su WC, Zhu YG and Christie P 2006. Mechanisms of 
silicon mediated alleviation of abiotic stresses in higher plants: A 
review.  : 422-428.   Environmental Pollution 147

Lauchli A and Luttge U 2004. Salinity: Environment – Plants – 
Molecules. Kluwer Academic Publ. pp. 552

Munns R and Tester M 2008. Mechanisms of salinity tolerance. 
Annual Review of Plant Biology 59 (1): 651-81. 

Marschner H 1995. ded, Mineral nutrition of higher plants secon
Academic press. London. England. PP: 379-396.

Mass EV and Gratten SR 1999. Crop yield as affected by salinity. 
Journal of American Society of Agronomy 677 : 55-103.

Niu X, Bressan RA, Hasegawa PM and Pardo JM 1995. Ion 
homeostasis in NaCl stress environment.  : Plant Physiology 109
735-742.

Proietti P, Nasini L and Ilarioni L 2012. Photosynthetic behavior of 
Spanish Arbequina and Italian Maurino olive (  L.) Olea europaea
cul t ivars under super-intensive grove condit ions. 
Photosynthetica 50 : 239–246. 

Rangaraj S, Gopal K, Yuvakkumar R, Rajendran V and Kannan N 
2012. Silica Nanoparticles for Increased Silica Availability in 
Maize ( . L) Seeds under Hydroponic Conditions. Zea mays
Current Nanoscience 8 : 902–908. 

Regni L, Del Pino AM, Mousavi S, Palmerini C, Baldoni L, Mairech H, 
Gardi TD, Amato R and Proitti P 2019. Behavior of Four Olive  
Cultivars During Salt Stress Front.   Plant Science
https://doi.org/10.3389/fpls.2019.00867. Italy.

Soleimannejad Z, Abdolzadeh A and Sadeghipour HR 2019. 
Beneficial effects of silicon application in alleviating salinity 
stress in halophytic.  . Puccinellia Distans Plants 11, 
1001–1010. 

Srivastav LM 2002. Plant Growth and Development Hormones and 
Environment. Academic Press, London.

Tattini M and Traversi ML 2008. On the mechanism of salt tolerance 
in olive (  L.) under low or high-Ca2+supply. Olea europaea
Environmental and Experimental Botany 65 : 72-81.

Tattini M, Gucci R, Caradeschi A, Ponzio C and Everard JD 1995. 
Growth gas exchange and ion content in ( L.) Olea europaea 
plant during salinity stress and subsequent relief. Journal of 
Plant Physiology 95 : 203.

Tester M and Davenport R 2003. Na+ tolerance and Na+ transport in 
higher plant. Annals of Botany : 503-527.91

Weisman Z, Itzhak D, Ben Dom N, 2004. Optimization of saline water 
level for sustainable Barnea olive and oil production in desert 
conditions.   : 257–266.       Science of Horticulture 100        

Xiaopeng G, Chunqin Z, Lijun Wand Fusuo Z 2006. Silicon improves 
water use efficiency in maize plants.   Journal of Plant Nutrition
27 (8):1457-1470.

Zargar S, Mahajan R, Javaid A, Bhat Nazir M and Deshmukh R 2019. 
Role of silicon in plant stress tolerance: Opportunities to 
achieve a sustainable cropping system. 3 Biotec. : 73 Review 9
Article. DOI: 10.1007/s13205-019-1613-z

Zhu YX, Gong HJ and Yin JL 2019  Role of silicon in mediating salt .
tolerance in plants: A review.  (6):147.Plants 8

Received 14 August, 2020; Accepted 30 November, 2020

110 Ibrahim Mordhi Radhi, Majida Mohammed Hasan Mhaibes and May Abdulla Rzouki



CONTENTS

S-575 Possible Biomarkers for Diagnosis and Distinction between Bacterial and Viral Diarrhea in Children 
under Five Years
Wijdan Thamer Shatub, Alice Krekor Melconian and Nihad Abdul-hussain Jafar

268

S-576 Effect Aqueous Plant Extracts of   and  on Green Peach Aphid Mentha longifolia Anethum graveolens
(  (Sulzer) (Aphididae: Homoptera)Myzus persicae
Ammar K. Jasman and Ali K. Slomy

272

S-577 Study on Electrostatic Induction Charging of Spray Nozzle
Murtadha B Al-Mamury, Wamadeva Balachandran and Hamed W. Al-Raweshidy

275

S-578 Effect of different Vitamin B6 Concentrations on Sperm Activity of Shami Buck
Ali Shehab Ahmad, Yassen Taha Abdul-Rahaman and Aysar Hhamid Salman

278

S-579 Effect of Adding Flaxseed in Local Sheep Diet on Some Blood and Biochemical Parameters
Fallah Hassan Abdel Lattif, Raed Kawkab Al-Muhja and Ali Sami Amin Al Tawash

281

S-580 Effect of Adding Dill Seeds (  L.)  to Diet of Japanese Quail Birds on Productive Anethum graveolens
Performance
Huda Qasim Al-Himdany, Saja Salah Al-Bayati, Jinan S.H. Al-Shamire and Fadhil Rasool Abbas

284

S-581 Accuracy of Flock Pregnancy Diagnosis in Local Iraqi Ewes by A-mode Ultrasound Device
Ammar R. Mansoor, Baker T. Jaber and Mohammed A. AL-Bayar  

287

S-582 Measurement of Natural Radionuclides Concentration in  PlantMalva sylvestris
Sanaa Rasool Salim, F.T. Dunia and Bushra Kamass Abass

289

S-583 Efficacy of Biosynthesized Silver Nanoparticles by  on Growth of Pleurotus ostreatus Staphyllococcus 
aureus Pseudomonas aeruginosa and 
Wifaq Ahmed Mahmood and Alaa Abd Ali Alkhffa

292

S-584 Effect of Urban Sewage Water on Pollution of the Euphrates River, Iraq
Mohamed M. Sharqi, Omar M. Hasan and Thaer A. Salih

296

S-585 Population Density of  Risso, (Hemiptera: Psedococcidae) in Misan Province, IraqPlanococcus citri
Ali Hussein Al-Sudani and Ali Hassan Abu-Ragheef

299

S-586 Effect of Seed Rates on Growth and Yield of Two Varieties of Rapeseed (  L.)Brassica napus
Waleed Khalid Shahatha Al-Juheishy and Salem Abdallah Younis Ghazal

301

S-587 Isolation and Identification of Indoor Fungi of Biology Department, University of Mosul, Iraq
Hiba H. Taha, Nadeem A. Ramadan, Shymaa F. Yonis and Duha M. Salim

306

S-588 Mitigation of Adverse Effects of Salt Stress by Foliar Application of Ascorbic Acid and Salicylic Acid on 
Sunflower and Maize
Hassan H. Al- Alawy and Ismeal K. Al- Samerria

310



CONTENTS

S-555 Bio Surfactants to Access Polyaromatic Hydrocarbons in  strain Hh8Bacillus safensis
Khalid J Abdulla, Abdul-Jabbar A. Ali, Soad A Atia, Iman H Gatea and Rafal Iz-eldin

175

S-556 Influence of Row Spacing on Growth and Yield of Different Wheat Cultivars
Salam Ali. Khuit, Rafid S. Al-ubori and Ayad H. Almaini

180

S-557 Quantitative Genetic Analysis in Iraqi Rice (  L.) Genotypes for Growth and Yield Oryza sativa
Contributing Traits
Balqees Hadi Al-Musawi, Mohammed A. Al- Anbar and Nidhal Abudl and H. Al-Bdair

187

S-558 Development and Validation of Doubled Haploid Wheat Lines
Abbas Lateef Abdulrahman, Siti Nor Akmar Abdullah and Emad Khalaf Aziz

191

S-559 Quality Evaluation of Wheat Varieties (  L.) in Dhi-Qar Province, South IraqTriticum aestivum
Fatimah A. Jamel

197

S-560 Molecular Differentiation of Fruit Stalk Borer Species Oryctes spp (Coleoptera: Scarabaeidae, 
Dynastidae) using RAPD Approach
Radhi AL-Jassany, Mashair Z. Ismail, Feryal Hassoni Sadaq, Hassan M. AL- Saeedi 
and Najlaa K. AL-Hamdi

200

S-561 Efficiency of Biological Control Agents and Plant Extracts against Rhizoctonia solani Kuhn Causing of 
Damping off in Cotton
Ahed Abd Ali Hadi Matloob, Fatima Hadi Kareem and Muneer Saeed M. Al-Baldawy

203

S-562 Laboratory Bioassays to Assess Pathogenicity of Local Isolates of  against Two-Beauveria Bassiana
Spotted Spider Mite  Koch on CucumberTetranychus urticae
Alyaa Abdul-Ridha Hanash, Mohammed J. Hanawi and Bassim Sh. Hamad

208

S-563 Evaluation of Chitosan and Salicylic Acid to Induce Systemic Resistance in Eggplant against Botrytis 
cinerea under Plastic House Conditions
Hurria H. Al-Juboory and Hind B. Al-Hadithy

213

S-564 Efficiency of Sea-alga  Extract in Controlling White Mold Disease Caused by Ascophylum nodosum
Sclerotinia sclerotiorum on Eggplants
Khawla Mohammed Hammoudi, Halima Zugher Hussein and Amna Mohammed Ali

217

S-565 Antifungal Activity of  and  and Alcoholic Extracts Saccharomyces cerevisiae S. boulardii of Populus 
euphratica Myrtus communis Macrophomina phaseolina and  against  in Vitro
Mohammed Nadeem Kasim Hantoosh, Hussein Ali Salim, Emad Adnan Mahdi 
and Kareem Abdullah Hassan

222

S-566 Effect of Salicylic Acid, Chelated Zinc, Vaopor Gard and Armurox in Storability of Cherry Tomato 
Fruits
Ghalib Nasser Hussein, Othman Khalid Alwan and Layla Ibrahim Tabbara

227

S-567 Isolation, Identification and Organic Production of Mushrooms (Curt.:Fr) Karst Ganoderma lucidum 
(Reishi)  
Ayad A.M. Alheeti, Mowafaq M. Muslat, Luau M. Ayyash and Rashid M. Theer

231

S-568 Evaluation of Sensory and Nutritional Properties of Commercial Custard with Homemade Custard, 
Fortified with Sunflower Seeds as Meals for Children
Wafaa Jasim Slman

236

S-569 Studies in Improvident of Dough and Bread Properties by Addition of Hydrogen 
Peroxide to Wheat Flour
Sakena Taha Hasan and Abdali Altaee

240

S-570 Effect of Incorporated Soft Cheese with Wheat Germ Extracts Quality and on Shelf Life
Nahla Tariq Khalid, Shaymaa R. Khairiand and Luma Khairy H.

244

S-571 International Trade in Specialty Agricultural Products: Demand for Organic Green Coffee – A Case 
Study
Awf A. Alsaad, Wanki Moon and C.M. Rendleman

249

S-572 Prediction of Human Metapneumovirus (hMPV) and Respiratory Syncetial Virus (RSV) in Children 
with Respiratory Diseases in Thi-Qar Province
Sara Kareem, Basim Abdul-Hussein Jarullah and Majed Jalil Radhi

254

S-573 Conversance on the Probability Susceptibility Influence of Chemerin rs17173608 Polymorphism on 
Infertile Women with Polycystic Ovarian Syndrome
Raghad Ayad Majeed, Adel Fawzi Shihab and Akeel Hussein AL-Asse

258

S-574 Evaluation  in Inhibiting Growth of Some Bacteria Causing Urinary Tract InfectionLentinula edode
Mallak M. Ammar

264



CONTENTS

S-535 Effect of Addition of N-acetylcystiene and  Aqueous extract to Tris Extender on Cooled Avena sativa
and Post-cryopreservative Semen Characteristics and Some Biomarkers of Holstein Bulls
Mohammed M. Ali, Husam J.H. Banana and Faris F. Ibrahim

81

S-536 Depolymerization of Polyethylene Terephthalate using Nano-fluid Catalyst
Amal A. Hussein, Mohammed Alzuhairi  and Maha T. Abeas1

87

S-537 Evaluation of Groundwater Wells of Kirkuk City in Kirkuk Governorate for Drinking, Irrigation and 
Industrial Uses
Uruba Abdullah Ahmed, Mohammed Ali Abood and Mohammed Ahmed Najemalden

90

S-538 Role of Bacteria Promoting Plant Growth in Enhancing Grain Yield Components and Water Use 
Efficiency of Popcorn under Water Stress
Shatha Abd Al-Hassan Ahmed and Ali Abdul Hadi Hassan

96

S-539 Effect of Water Stresses and Genotypes on the Growth and Yield of Muskmelon (  L.)Cuumis melo
Ayad W.A. ALjuboori and Ahmed A.A. Al-Arazah

101

S-540 Role of Proline and Silicon in Improvement of Olive Seedlings (  L) Growth under Effect Olea europea
of Irrigation Water Salinity
Ibrahim Mordhi Radhi, Majida Mohammed Hasan Mhaibes and May Abdulla Rzouki

104

S-541 Effect of Moisture Stress and Spraying with Nutrient Solution Tecnokel Amino Fe on Growth of Olive 
Seedlings cv. Khadrawi
A.M. Abd Al-Hayany and Nisreen M. Hathal

111

S-542 Development and Evaluation of Reflectance Sensing of Soil Total Nitrogen in Al-Muthana 
Governorate, Iraq
Qassim A.T. Al-Shujairy, Suhad Al-hedny and Hanoon Al-Barakat

115

S-543 Effect of Zinc Sulphate and Ascorbic Acid on Growth and Flowering of cv. 'Night SkyPetunia hybrida 
Abdul Kareem A.J. Mohammad Saeed and Mohammed D. Abdulhadi

120

S-544 Impact of Seeds Pretreatment with Hydrogen Peroxide on Salinity Tolerance in Wheat (Triticum 
aestivum L.)
Radhwan A. Baqer, Luma H. Abdul-Qadir and Hussein H. Al-Kaaby

124

S-546 Effect of Grafting and Spraying with Water Extraction of Animals Organic Fertilizers on the Yield and 
Fruit Quality of Pumpkin
Hameed S. Hammad, Bassim A. Essa, Nashwan Abdulhameed Abbas and Saga A. Najem

129

S-545 Role of Grafting and Spraying with Phosphorus and Boron Growth of Medical Pumpkin and 
Productive Yield
Hiba Miaad AbdZaid Al-Fatlawi and Hussein Aneed AL Amrani

133

S-547 Effect of Foliar Application of Salicylic Acid and Tecamin Max on Vegetative Growth Traits of Tomato 
Grown in Plastic House
Rafal Ghazi Abd Al-Tamimi and Adnan Ghazi Salman Alnussairawi

138

S-548 Efficacy of  Inoculation and Potassium Fertilizer Levels on Growth of Barley (Mycorhiza Hordeum 
vulgare) under Different of Water Stress
Mohammed Saeed Haran

143

S-549 Effect of Foliar Application with Nano Potassium and Boron on Growth and Productivity 
of  L.Vacia faba
Kadhim H. Huthily, Mustafa A. Manshood, Ali H. Noaema, Ali R. Alhasany

148

S-550 Response of Cucumber to  Residue as FertilizerAgaricus bisporus
Bashar K. H. Al-Gburi, Akeel Emad Mohammed, Usamah A.A. Alshimaysawe and Saba A.K. Al-
Fallooji

153

S-551 Effect of Nozzle on Efficiency of Herbicide on Weeds in Wheat 
Twana Neamat Mohammed, Ibraheem Ahmed Hadi Al-Obadui and Adnan Hussein Al-Wagaa

156

S-552 Effect of Weed Management on Growth, Yield and Quality in different Sesame Varieties
Jasim Muhammad Hassan Al-Muhammadi and Abdu-lateef Mahmood Al- Kaisy

160

S-553 Effect of Chemical Initiator Methyl Jasmonit on Producing some Medicinally Active Compounds from 
Spilanthes acmella murri L. using Plant Tissue Culture Technique
Ekhlas Meteab Ahmed Marir and Kareem M. Rabie

164

S-554 Effect of Spraying Nutrient and Irrigation Periods on Growth and Yield of 
Roselle (Hibiscus sabdariffa L)
Zainab Mohmmed Hamza and Abdullah Fadhil Sarheed 

170



1Indian Journal
of Ecology

CONTENTS

Date of Publication 15.02.2021

Indian Journal of Ecology (2021) 48 Special Issue (13)

S-518 Prevalence between Nano Liposome Encapsulatd Newcastle Disease Vaccine and Ordinary Vaccine 
formulas of Abo-Graib Strain in Broiler Chicks
Balqees Hassan Ali, Nawal Saleh Jaafer, Mohanad A. Al-Bayati and J.K. Mayada

1

S-519 Influence of Addition Different Levels of Ginger Powder in Diet on Productive Performance of Broiler 
Ross 308
Tariq Salah Almrsomi, Ammar H. Areaaer and Mahdi S. Mohammad

6

S-520 Effect of Chitosan and Antibiotic Adding to Corn-Soybean Diet on the Productive Performance of 
Broiler Chickens
Huda H. Jasim and Husam H. Nafea

10

S-521 Effect of Supplemented Conjugated Linoleic Acid in Pre and Post Hatching on Blood Biochemical 
Factors and Antioxidant Indicators of Broilers Chickens
Kais M. AL- Nuami, Ahmed T. Taha and Maad A. AL-Baady

15

S-522 Effect of the Supplementation of Probiotic and Enzymes in Laying Hens Diet on the Eggs Quality 
Traits
Mahdi Salih Jasim, Abdul Rahman Fouad Abdul Rahman, Hamzat Muhamad Eaziz, Duhana Saed 
Muhamad and Nuris Salman Salih

19

S-523 Effect of Feeding Fermented Wet Feed on Growth Performance and Chick Quality Parameters of 
Broiler for First Three Weeks of Age in Iraq
WI Al-Jugifi, AFM Al-Enzy and Ziyad TM Aldhanki

25

S-524 Effect of Supplementing Alcoholic and Aqueous Extract of Seedless Date and Date Seed of  Khalal 
AL-Zahdi Date (  L.) to Drinking Water on Productive Traits of Broiler Chickens Phoenix dactylifera
Reared under High Temperature
Mohammed Rasoul Mahdi Jasim and Dhia Khalil Ibrahim

30

S-525 Probiotic and Humic Acid as Feed Additives and Their Effects on Productive and Economic Traits of 
Broiler
Ali J. Hammod, Zeaid Amad Hamid Zeny, Atheer Salih Mahdi and Khalil A. Alfertos

35

S-526 Impact of Environmental Conditions on Physiological Performance of Hybrid Goats
M.T.A. Mohammed, J.M. Dhuha, A. Al-Bakri Salih, Q.S. Ahmed, N.A.A. Ali, N.A. Qais, A.A. Ayoub, 
M.J. Al-Obiady Abdul Hameed, Sh. Amirah and C.M. Hidayat

38

S-527 Purifying, Characterizing and Evaluation of Antioxidant Efficacy of Goat Milk Lactoferrin
Shabeeb Munshid Jasim, Asaad Shamil Atiya and Abdulridha Ati Jaafar

43

S-528 Hematological Parameters of Goat Breeds in Warm and Humid Weather
Mohammed M.T.A. , Dhuha J.M. , Salih A. Al-Bakri, Nur Hidayat C.H.M, Amirah S.H., Ahmed Q.S. , 
Basadd H.J. , Ula H.M., Qais N.A., H.M.Z. Haniza

47

S-529 Effect of Pleurotus ostreatus on Aflatoxins Produced by  on Corn GoatsAspergillus flavus
Thair J. Baqr Al-Shaam, Majeed M. Dewan and Aqeel Y. Alshukri

51

S-530 Polymorphism of β-lactoglobulin Gene and its Effect on Selection Program in Awassi sheep
Mohammed Hasan Dakheel, Israa Ali Fadhil and T.Q. Al-Sarai 

58

S-531 Effect of Different Levels of Zinc Methionine in Diet on Productive Traits of Arabi Sheep
Alaa S.J. Mohamed, Hameed A. Wedah and Ahmed J.A. Al-Yassiri

62

S-532 Effect of Different Density and Adding Green Tea in Diet on Productive Characteristics, Carcass and 
Environmental Content of Intestines of Quail
Anwar M.Y. AL-Hamed

65

S-533 Prevalence of Parasitic Infection in Fresh Water Fish Farm in Samawa City
Yassir Dakheel Kremsh Alasadiy

72

S-534 Study of CAPN4 Gene Expression Levels in Local Awassi Lambs in Iraq
Adil Hussein Radhi Al-Murshidy and Nasr Noori Al-Anbari

77



INDIAN 
JOURNAL OF 

Volume 48 Special Issue-13 February 2021

THE INDIAN ECOLOGICAL SOCIETY


