
Euphrates Journal of Agricultural Science-17 (1): 778-792, (Mar.2025)                    Ahmed H.& Rayan F                                                         

 
  ISSN 2072-3857           

 
778 

Response of growth and yield of three varieties of bread wheat 

to spraying with glutathione. 

 

Osman Ahmed H.                                                                      Ahmed Rayan F. 

 

1 Department of Filed Crops, College of Agriculture, University of Mosul. Iraq 

2 Department of Filed Crops, College of Agriculture, University of Mosul. Iraq 

*Corresponding author’s mail: ahmed.23agp31@student.uomosul.edu.iq 

Email address of Co-author: rayanobady79@uomosul.edu.iq 

 

Abstract 

 

Eexperiment was implemented during 2023-2024 in one of fields of Malta site of Agricultural 

Research Center (Dohuk Governorate) with design (RBCD) according to split-plot arrangement                                                 

with 3 replicates to determine effect of foliar spraying with glutathione at four concentrations (conc.) 

where included (control treatment, soaking the seeds at a conc. 200 microgram L-1, plants spraying 

at a conc. 200 milligram L-1 and soaking the seeds at a conc. 200 microgram  L-1 + plants spraying 

at a conc. 200 milligram L-1) on traits growth and yield of three varieties of bread wheat (Jihan 99, 

Tammuz 2 and Adana). It was observed that there were significant variants between varieties in all 

traits, as the Jihan 99 variety was significantly superior in plant height(87.79 cm), flag leaf 

area(40.65 cm2), chlorophyll content index(45.53 Spad), no. spike (380.04m2), no. grains spike-

1(44.14), wt. 1000 grain(30.43 g) and grain yield(482.39g m-2,) 

 

 .1111 grain and grain yield, and Adana variety was significantly superior in harvest index. As for 

spraying with glutathione, it was superior to soaking the seeds at a conc. 200 microgram L-1 + plants 

spraying at a conc. 200 milligram L-1 in all the traits. Interaction between varieties and spraying with 

glutathione had a significant effect on all the traits, as interaction between Jihan 99 variety and 

soaking the seeds at a conc. 200 microgram L-1 + plants spraying at a conc. 200 milligram L-1 

achieved highest significant rate in grain yield (528.300 g m-2.) 

Keywords: varieties, glutathione, chlorophyll content. 

Introduction 

 

Soft wheat (Triticum aestivum L.) belongs to 

the Poaceae family and is considered the most 

important grain crop locally and globally in 

terms of cultivated areas and production. Its 

importance is due to its multiple uses, the most 

important of which is production of bread and 

achieving food security, in addition to being 

one of the important basic sources that provide 

humans with 20% protein, 55% carbohydrates, 

and 21% food calories consumed in all 

countries of the world [33].In Iraq, cultivated 

area for the wheat crop in the year 2020 

reached (85.7) million hectare  with an 

average yield of (73.615) kg/hectare  

[40]Compared to the global cultivated areas in 

2022 (222.19) million hectares, with an 

average yield of (79.24) million tons. The 

world population is expected to increase from 

seven to nine billion during the year 2050 [18] 

As a result of the increasing population 
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density, there is a need to achieve an increase 

in global production by an amount of (106%) 

annually to meet the growing needs for this 

crop [38]. This requires the use of different 

processes to serve the crop, including 

application of some modern technologies in 

order to improve growth of the crop, increase 

its productivity, and choose improved varieties 

that are appropriate to the conditions of the 

region. Despite the high productivity of the 

improved varieties of wheat that are suitable 

for the conditions of the agricultural area, they 

require the addition of some nutrients that 

increase the plant’s ability to withstand 

drought as well as improving the growth and 

productivity of crops. Noticed [19] in their 

study of four varieties of soft wheat (Misr3, 

Sakha95, Sids14, Giza171) The Giza171 

variety was superior in plant height, no. spike 

(m2), no. grains spike-1, wt. 1000 grains, 

grain yield and harvest index compared to the 

rest of the varieties. [25] noted that the pww 

variety was superior to the K-402 and K307 

varieties in the no. spike (m2), no. grains 

spike-1, grain yield and harvest index, while 

no significant differences were recorded 

between the varieties in plant height and wt. 

1000 grain. [5] indicated when they studied 

five varieties of wheat (Svevo, Sardar, 

Adnham, Grecate, Doma) The Doma variety 

was superior in plant height and 1000 grain 

weight, and the Svevo variety was superior in 

leaf area, no. grains spike-1, and harvest 

index, while no significant variants were 

observed in chlorophyll content index. 

Recently, there has been a move to use some 

compounds that are found naturally in plants, 

which may made to reduce the severity of the 

negative effects of drought, which reduce the 

osmotic potential of plant cell and thus 

increase the ability of plant cell to absorb 

water, which reduces the harmful effects of 

water stress [39] . Among these compounds is 

glutathione, which is a tripeptide that includes 

three amino acids (glutamic, cysteine, and 

glycine), which is responsible for protecting 

the plant from antioxidants, regulating cell 

function in terms of oxidation and reduction, 

and increasing plant’s ability to withstand 

various stresses [32]. [34] showed in their 

experiment with six concentrations of 

glutathione (1200, 1000, 800, 600, 400,0 mg 

L-1) that spraying at a conc. 1000 mg L-1 It 

was superior in plant height, leaf area, no. 

spikes (m2), no. grains spike-1, and grain 

yield compared to the rest of the 

concentrations. [14] obtained significant 

differences between four concentrations of 

glutathione (300, 200, 100,0 mg L-1). The 

conc. 300 mg L-1 was superior in index of 

chlorophyll content in leaves, no. spikes (m2), 

grain yield and 1000 grain weight. The study 

aims to determine best variety for soft wheat 

and choose the best of concentration of 

glutathione compound and their effect on 

some growth, yield and its components. 

 

Materials and methods 

Experiment has been carried out in fields of 

Agriculture Research Center in the Malta site 

(Dohuk Governorate) during the 2023-

2024,which included two factors, the first four 

concentrations of glutathione (control(no spots 

or spray) treatment, soaking the seeds at 200 

microgram L-1, spraying the plants at 200 

milligram  L-1and soaking the seeds at 200 

microgram L-1 + spraying the plants at 200 

milligram L-1) ,the second is three varieties of 

soft wheat (Jihan 99, Tammuz 2 and Adana),  

he obtained it from the Seed Inspection and 

Certification Department/Dohuk Governorate. 

Before planting, the seeds were soaked with 

glutathione for 24 hours and then dried air-

dried. The plants were sprayed with 
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glutathione in two stages, the first at stage of 

complete emergence of the spike and the 

second before completion of flowering. The 

experiment was planted on 15/12/2023 using a 

design (RCBD) which had 3 replicates. Area 

of 1 plots was 2 m2 and contained five lines, 

each line 2 m long, With 20 cm between each 

line. Added N fertilizer with rate 5 kg hekter-1 

in 2 doses, first at planting and the second 

after emergence of shoots. Also, DAP 

fertilizer (N20 P20) was added at a rate of 5 

kg hekter-1 at planting and for all 

experimental units. The chemical and physical 

traits of the soil were estimated before sowing 

(Table 1). The rates of rainfall, maximum and 

minimum temperatures and Relative Humidity 

were recorded from the Meteorological 

Department in Dohuk Governorate (Table 2). 

The traits were studied {plant height, flag leaf 

area (cm2), chlorophyll content index, no. 

spikes (m2), no. grains spike-1, wt. 1000 

grains, grain yield in grams m-2 and harvest 

index}% 

 

Table (1) Chemical and physical traits of soil the experiment. 

Chemistry Properties Malta Location 

PH 5.5 

Ec (ds.m
-1

) 0.9 

Available P/mg.kg
-1

 49.6 

Organic matter (g.kg
-1

) 1.98 

Available K (mg.kg
-1

) 110.0 

Available N (mg.kg
-1

) 54.2 

Physical Properties Malta Location 

Clay (g.kg
-1

) 434.7 

Silt (g.kg
-1

) 459.6 

Sand (g.kg
-1

) 106.2 

Texture Silty clay 
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Table 2:  Minimum and maximum monthly temperatures (C°), rainfall and relative humidity 

during season 2023/2024 for Malta site in Dohuk Governorate. 

Months Year 
Min. 

Temperatures(c°) 

Max.   

Temperatures(c°) 

Rainfall 

(mm) 

Relative 

Humidity % 

December 2023 7.8 17.3 68.9 75 

January 

2024 

6.3 13.1 126.6 77 

February 6.1 15.8 67.5 68 

March 7.9 18.1 226.68 62 

April 15.9 28.7 36 46 

May 17.9 29.9 64 47 

Jun 25.8 41.4 0 26 

 

*Weather station in Dohuk Governorate

 

Results and discussion 

 

Plant Height(cm:) 

Table (3) indicates that Jihan 99 variety 

recorded highest significant Mean of trait 

(87.792 cm) compared to Tammuz 2 variety, 

which recorded lowest Mean (84.504 cm). 

Increase in height of Jihan 99 variety may be 

due to genetic nature of the variety, which 

helped the seeds to grow and develop rapidly 

in a shorter time and thus form stronger and 

taller plants compared to plants of Tammuz 2 

and Adana varieties. This result is consistent 

with [41] and [13]. As for glutathione 

compound, as soaking the seeds at a conc. 200 

microgram L-1+ spraying the plants at a conc. 

200 milligram L-1achieved highest significant 

rate for this trait (89.617 cm), while control 

treatment (without soaking and 

spraying) achieved lowest average for the trait 

is (82.739 cm). This is due to 

 

 

 

important glutathione in positive influence of 

plant growth and increasing bioprocesses as a 

result of it containing amino acids (glutamic, 

cysteine, and glycine), which increase plant’s 

ability to divide and elongate plant cells, thus 

increasing elongation of the internode, which 

was reflected in increasing the plant’s height 

[29]. Result is consistent with [16]. [26]. As 

for Interaction between the varieties and 

glutathione, as Jihan 99 variety with soaking 

the seeds at a conc. 200 microgram L-1 + 

spraying the plants at a conc. 200 milligram  

L-1 recorded a significant superiority (91.683 

cm) , while interaction between variety 

Tammuz 2 and control treatment recorded 

lowest rate (81.250 cm.) 

 

 

 

 

 

 



Euphrates Journal of Agricultural Science-17 (1): 778-792, (Mar.2025)                    Ahmed H.& Rayan F                                                         

 
  ISSN 2072-3857           

 
782 

Table (3): Effect of varieties and glutathione on plant height (cm.) 

 

Different litters represent signification at the p<0.05 level 

 

Flag leaf area(cm2:) 

Table (4) indicates that Jihan 99 variety 

achieved highest significant rate for flag leaf 

area (40.650 cm2) compared to Tammuz 2 

variety (38.171 cm2). This is mainly due to 

the difference in environmental and genetic 

factors between varieties. This result is 

consistent with [1] and [35]. As for 

glutathione compound, as soaking the seeds at 

a conc. 200 microgram L-1 + spraying the 

plants at a conc. 200 milligram L-1 achieved 

highest rate (40.733 cm2) compared to control 

treatment (37.861 cm2). This is attributed to 

role of glutathione in the bioprocesses that 

take place inside the plant, which greatly 

affects division and 

 

elongation of plant cells, thus increasing the 

width of the leaf, in addition to its role in 

increasing chlorophyll pigment in leaves and 

thus increasing the efficiency of 

photosynthesis [29]. This is reflected in 

increase leaf area, including flag leaf. This is 

in line with [3] and [6]. Interaction between 

the varieties and glutathione compound 

showed that there was a significant superiority 

when interaction between Jihan 99 variety and 

soaking the seeds at a conc. 200 microgram L-

1 + spraying the plants at a conc. 200 

milligram L-1 (41.967 cm2), while interaction 

between variety Tammuz 2 and control 

treatment gave lowest rate for the trait (36.833 

cm2.) 

 

 

 

 

 

 

 

 

 

 

Varieties 

 

Glutathione 

Mean of 

Varieties 

 Control (0) 

Seeds Soaking 

at 200 

microgram L 
-1

 

 

Plant Spraying 

at 200 

milligram 

 

 

Seeds Soaking 

at 200 micrograms  

+ Plant Spraying  

at 200milligram 

Jihan99 84.033 eg 86.433 cd 89.017 b 91.683 a 87.792 a 

Tammuz 2 81.250 g 83.100 f 85.433 de 88.233 b 84.504 c 

Adana 82.933 fg 84.883 de 87.217 bc 88.933 b 85.992 b 

Mean of 

Glutathione 
82.739 d 84.806 c 87.222 b 89.617 a  
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Table (4): Effect of varieties and glutathione on Flag leaf area (cm2.) 

 

Different litters represent signification at the p<0.05 level 

 

chlorophyll content index (Spad.) 

Table (5) indicates that Cihan 99 variety 

achieved highest significant Mean for 

chlorophyll content index (45.527 Spad), 

while Tammuz 2 variety achieved lowest 

Mean for the trait (42.836 Spad). This may be 

attributed to nature of growth of Cihan 99 

variety, which was characterized by an 

increase in chlorophyll content and an increase 

in length of its vegetative growth period 

compared to two varieties Tammuz 2 and 

Adana. This result is consistent with [21] and 

[24]. Noted that soaking the seeds at a conc. 

200 microgram L-1 + spraying the plants at a 

conc. 200 milligram L-1 achieved a significant 

superiority (45.916 Spad). while control 

treatment achieved lowest rate for the trait 

(42.527 Spad). This is due to fact that 

glutathione helped accumulate large amounts 

of chlorophyll in the leaves as a result of it 

being a growth stimulant in the plant, in 

addition to its basic role in inhibiting the 

action of chlorophyll-degrading enzymes, as 

well as its basic role in delaying aging 

(extending the life of the plant) [31]. This is in 

line with [14] and [31]. As for interaction 

between the varieties and glutathione showed 

interaction between Jihan 99 variety and 

soaking the seeds at a conc. 200 microgram L-

1 + spraying the plants at a conc. 200 

milligram  L-1, which gave highest rate 

(47.232 Spad), while interaction between 

variety Tammuz 2 and control treatment 

achieved the lowest rate (41.120 Spad.) 

 

 

 

 

 

 

 

 

 

 

 

 

Varieties 

 

Glutathione 

Mean of 

Varieties 

 Control (0) 

Seeds  Soaking 

at 200 

microgram L 
-1

 

Plant Spraying 

at 200milligram 

 

Seeds Soaking at 

200 micrograms 

+ Plant Spraying  

at 200milligram 

Jihan99 38.850 cd 41.133 ab 40.650 ab 41.967 a 40.650 a 

Tammuz 2 36.833 e 38.600 cd 37.683 de 39.567 bc 38.171 c 

Adana 37.900 de 39.600 bc 38.800 cd 40.667 ab 39.242 b 

Mean of 

Glutathione 
37.861 c 39.778 b 39.044 b 40.733 a  
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Table (5): Effect of varieties and glutathione on chlorophyll content index (Spad). 

 

Different litters represent signification at the p<0.05 level 

 

No. spikes (m2:) 

Table (6) shows that Jihan 99 variety superior 

in No. spikes (m2), which recorded (380,042 

spikes m2), compared to Tammuz 2 variety 

(362,458 spikes m2). The reason for this may 

be due to the genetic nature that excelled Jihan 

99 variety from the rest of the varieties. This 

result is consistent with [7] and [23].As for the 

glutathione factor, soaking the seeds at a conc. 

200 microgram L-1 and soaking the seeds at a 

conc. 200 Microgram  L-1 + spraying the 

plants at a conc. 200 milligram  L-1 recorded 

highest rate for the trait (374.445 and 378.667 

spikes m2), respectively, compared to control 

treatment (362.944 spikes m2).This may be 

due to the positive role of the glutathione in 

biosynthesis pathways of many compounds, 

including protein and DNA, and the activation 

of hormones and enzymes, in addition to being 

an antioxidant compound, which is 

accompanied by a decrease in the conc. H2O2 

in the leaves, Also, increasing the area of the 

flag leaf (Table 4) and then increase in transfer 

of photosynthesis products to plant, thus 

increasing number of shoots and thus 

increasing no. spikes.This finding is in line 

with [28] and [15].Interaction between Jihan 

99 variety and soaking the seeds at a conc. 200 

microgram L-1+ spraying the plants at a conc. 

200 milligram  L-1 had a significant effect on 

this trait and achieved highest rate for the trait 

(390.667 spikes m2), while the variety 

Tammuz 2 and control treatment (357.833 

spikes m2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Varieties 

 

Glutathione 

Mean of 

Varieties 

 
Control (0) 

Seeds  Soaking 

at 200 

microgram L
-1

 

 

Plant Spraying 

at200milligram 

 

Seeds Soaking at 

200 micrograms 

+ Plant Spraying  

at 200milligram 

Jihan99 44.017 cd 46.410 ab 44.450 c 47.232 a 45.527 a 

Tammuz 2 41.120 g 43.510 d-e 42.173 fg 44.542 c 42.836 c 

Adana 42.443 ef 44.690 c 42.873 d-e 45.975 b 43.995 b 

Mean of 

Glutathione 
42.527 c 44.870 b 43.166 c 45.916 a  
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Table (6): Effect of varieties and glutathione on number of spikes (m2). 

 

: Different litters represent signification at the p<0.05 level 

N0. grains spike-1 

Table (7) indicates that two varieties Jihan99 

and Adana were significantly superior in No. 

grains spike - 1 (44,142 and 43,200 grains 

spike - 1), respectively, while the Tammuz 2 

variety recorded lowest Mean for the trait 

(41,721 grains spike - 1). The reason for 

increase in no. spike grains for variety Jihan 

99 and Adana may be attributed to increase in 

flag leaf area and chlorophyll content index 

(Table 4). And 5) which affected increase in 

photosynthesis process and thus increased dry 

matter accumulation in the grains, and then 

increase in no. grains spike -1. This is 

consistent with [28] and [2]. This trait was 

significantly affected by the concentrations of 

glutathione spraying, as highest significant 

rate was observed when soaking the seeds at a 

conc. 200 microgram L-1+ spraying the plants 

at a conc. 200 milligram L-1 (43,789 grains 

spike - 1), while lowest rate for the trait was 

observed when control treatment (42,350 

grains spike-1. This due to increase in flag leaf 

area and chlorophyll content index (Table 4 

and 5) Thus, increasing efficiency of 

photosynthesis process increases accumulation 

of dry matter through cell expansion and 

division, and this is reflected in an increase in 

no. flowers and more fruit set in the plant as a 

result of the role of glutathione in germination 

of the pollen tube and pollen grains during the 

process of pollination and fertilization. This 

result is consistent with [15] and [27]. 

Interaction between Jihan 99 variety and 

soaking the seeds at a conc. 200 microgram L-

1 + spraying the plants at a conc. 200 

milligram L-1 showed a significant superiority 

in this trait (44,867 grains spike - 1), 

compared to variety Tammuz 2 and control 

treatment (40,750 grains spike - 1). 

 

 

 

 

 

 

 

 

Varieties 

 

Glutathione 

Mean of 

Varieties 

 Control (0) 

Seeds Soaking 

at 200 

microgram L 
– 1

 

 

Plant Spraying 

at200milligram 

 

Seeds Soaking at 

200 micrograms 

+ Plant Spraying  

at 200milligram 

Jihan99 369.500 d-e 384.000 ab 376.000 cd 390.667 a 380.042 a 

Tammuz 2 357.833 h 365.667 e-g 359.000 hg 367.333 e-g 362.458 c 

Adana 361.500 f-g 373.667 d-e 367.000 e-g 378.000 bc 370.042 b 

Mean of 

Glutathione 
362.944 c 374.445 a 367.333 b 378.667 a  
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Table (7): Effect of varieties and glutathione on no. grains spike-1 

 

Different litters represent signification at the p<0.05 level 

 

Wt. 1000 grain (g:) 

 

Table (8) showed that Jihan 99 variety was 

significantly superior in wt. 1000 grain 

(30.425 g) compared to Tamuz 2 variety 

(28.275 g). The reason for increase in wt. 1000 

grains in Jihan 99 variety is due to increase in 

area of flag leaf and chlorophyll content index 

(Table 4 and 5), and then an increase in 

process of photosynthesis and reflected in 

accumulation of dry matter products in the 

grains, and then increase in wt. grain. This is 

consistent with [20] and [9]. It was observed 

that there was a significant superiority of the 

glutathione compound when soaking the seeds 

at a conc. 200 microgram L-1 and soaking the 

seeds at a conc. 200 microgram L-1 + 

spraying the plants at a conc. 200 milligram  

L-1 (29.816 and 30.444 g), respectively, 

compared to control treatment (28.450 

g).Increase in grain weight may be due to 

soaking the seeds and spraying the plants with 

glutathione has been linked to its role in 

delaying aging and prolonging plant life [29] 

Which led to an increase in effective period 

for grain filling, as well as providing an 

efficient source during the grain filling period 

by increasing the chlorophyll content index in 

the leaves (Table 5) and thus increasing 

accumulation of dry matter products in the 

grains, and then increase in grain weight. This 

is consistent with [30] and [8]. Record the 

interaction between Jihan 99 variety and 

soaking the seeds at a conc. 200 microgram L-

1 + spraying the plants at a conc. 200 

milligram L-1 and the Adana variety and 

soaking the seeds at a conc. 200 microgram L-

1 + spraying the plants at a conc. 200 

milligram L-1 highest rate of the trait (31.417 

and 30.900 g) respectively compared to the 

interaction of the Tammuz 2 variety with 

control treatment (27.450 g). 

 

 

 

 

 

 

 

Varieties 

 

Glutathione 

Mean of 

Varieties 

 Control (0) 

Seeds Soaking 

at 200 

microgram L 
-1

 

Plant Spraying 

at 200milligram 

 

Seeds Soaking at 

200 micrograms 

+ Plant Spraying  

at 200milligram 

Jihan99 43.500 ab 44.050 ab 44.150 ab 44.867 a 44.142 a 

Tammuz 2 40.750 d 41.800 cd 41.883 cd 42.450 bc 41.721 b 

Adana 42.800 bc 43.000 bc 42.950 bc 44.050 ab 43.200 a 

Mean of 

Glutathione 
42.350 b 42.950 b 42.994 b 43.789 a  
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Table (8): Effect of varieties and glutathione on wt. 1000 grain (g). 

 

Different litters represent signification at the p<0.05 level

 

Grain yield (g m-2) 

Table (9) indicates that Jihan 99 variety 

achieved the highest significant mean for grain 

yield (482.388 g m-2), while the Tammuz 2 

variety gave lowest mean for the traits 

(412.360 g m-2). The reason for this is that 

increase in grain yield in Jihan 99 variety was 

due to its superiority in no. spikes (m2), no. 

grains spike-1, and wt. 1000 grains (Table 6, 

7, 8). The result is consistent with [11] and 

[17]. As for glutathione compound, as soaking 

the seeds at a conc. 200 microgram L-1+ 

spraying the plants at a conc. 200 milligram L-

1 record highest rate for trait (487,000 g m-2), 

compare to control treatment (417,789 g m-2). 

This is due to increase in grain yield during 

the fourth treatment with glutathione 

compound and increase in the yield 

components, which are number Spikes (m2), 

no. grains spike-1, and wt. 1000 grain (Table 

6, 7, 8). This is in line with [4] , [10], and [19]. 

Interaction between varieties and glutathione 

showed that there was a significant superiority 

between Jihan 99 variety and soaking the 

seeds at a conc. 200 microgram L-1+ spraying 

the plants at a conc. 200 milligram L-1, which 

gave (528.300 gm L-1), while interaction 

between the variety Tammuz 2 and control 

treatment gave lowest rate for the trait 

(390.250 g m L-1.) 

 

 

 

 

 

 

 

 

 

 

 

Varieties 

 

Glutathione 

Mean of 

Varieties 

 Control (0) 

Seeds Soaking 

at200 

microgram L 
-1

 

Plant Spraying 

at200milligram 

 

Seeds Soaking at 

200 micrograms 

+ Plant Spraying  

at 200milligram 

Jihan99 29.400 bc 30.600 ab 30.283 ab 31.417 a 30.425 a 

Tammuz 2 27.450 e 28.533 d-e 28.100 de 29.017 cd 28.275 c 

Adana 28.500 d-e 30.317 ab 29.000 cd 30.900 a 29.679 b 

Mean of 

Glutathione 
28.450 c 29.816 a 29.127 b 30.444 a  
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Table (9): Effect of varieties and glutathione on grain yield (g m-2). 

Varieties 

 

Glutathione 
Mean of 

Varieties 

 
Control (0) 

Seeds Soaking 

at200 

microgram L 
-1

 

Plant Spraying 

at200milligram 

 

Seeds Soaking at 

200 micrograms 

+ Plant Spraying  

at200milligram 

Jihan99 445.851 d 477.167 c 478.233 c 528.311 a 482.388 a 

Tammuz 2 391.251 f 417.258 e 412.183 f 439.851 d 412.361 c 

Adana 417.267 e 466.583 c 438.867 d 492.851 b 453.892 b 

Mean of 

Glutathione 
417.789 d 453.669 b 439.728 c 487.111 a  

Different litters represent signification at the p<0.05 level 

 

Harvest index  :%  

Table (10) indicates the moral superiority of 

Adana variety in the trait of harvest index 

(39.219%), while the variety Tammuz 2 

recorded the lowest rate for the trait 

(35.794%). The reason for this may be due to 

the difference between varieties in grain yield 

and biological yield, as well as the genetic 

variation of varieties and experimental factors. 

This result is consistent with [37] and [5]. 

Regarding the glutathione compound, soaking 

the seeds at a conc. 200 microgram L-1 + 

spraying the plants at a conc. 200 milligram L-

1 achieved highest rate (42.485%) compared 

to spraying the plants at a conc. 200 milligram 

L-1 (32.918%). The increase in harvest index 

in this treatment is due to increase in grain 

yield (Table 9). This is agreed with [12] and 

[36].The interaction between varieties and 

glutathione showed that there was a significant 

superiority in interaction between Jihan 99 

variety and soaking the seeds at a conc. 200 

microgram L-1 + spraying the plants at a conc. 

200 milligram  L-1 and variety Adana and 

soaking the seeds at a conc. 200 microgram L-

1 + spraying the plants at a conc. 200 

milligram  L-1,as record highest rate of the 

trait (43.556 and 43.887%), compared to 

Tammuz 2 variety and spraying the plants at a 

conc.200 milligram  L-1 (30.810%). 

Table (10): Effect of varieties and glutathione on harvest index%. 

 

Different litters represent signification at the p<0.05 level 

 

Varieties 

 

Glutathione 
Mean of 

Varieties 

 
Control (0) 

Seeds Soaking 

at 200 

microgram L 
-1

 

Plant Spraying 

at 200milligram 

 

Seeds Soaking at 

200 micrograms 

+ Plant Spraying 

at 200milligram  

Jihan99 39.466 b 36.214 cd 34.247 de 43.556 a 38.371 b 

Tammuz 2 37.156 c 35.195 d-e 31.811 f 41.114 b 35.794 c 

Adana 39.978 b 39.316 b 33.696 e 43.887 a 39.219 a 

Mean of 

Glutathione 
38.867 b 36.918 c 32.918 d 42.485 a  
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Conclusion

 

It was noted that the Jihan 99 variety was 

adapted to the conditions of the planting 

region compared to the Tammuz 2 and Adana 

varieties in all traits of wheat crop improved 

except for harvest index. Also, soaking the 

seeds and spraying the plant with glutathione 

compound had a positive effect on the growth 

and yield of a plant. 

The References

 

[1 ] Abdellatif, Y. M. (2017). Effect of 

Glutathione, 24-Epibrassinolide and Proline 

on Wheat Growth and Antioxidant Enzymes 

Activity Under Salt Stress. Am.-Eurasian J. 

Agric. Environ. Sci., 17, 410.  

[2 ] Abdulhussein, M. H. (2021, November). 

Season response of bread wheat cultivars 

(Triticum aestivum L.) to different planting 

dates under Samawa desert condition. In IOP 

Conference Series: Earth and Environmental 

Science (Vol. 923, No. 1, p. 012089). IOP 

Publishing.  

[3 ] Abdulqader, R. A. Y. O. A. (2024). Effect 

of soaking and spraying with glycine betaine 

and microelements of two cultivars of bread 

wheat Triticum aestivum L. Euphrates Journal 

of Agricultural Science, 16(2.)  

[4 ] Al-Kaaby, I. N. A., Al-Jayashi, M. T., & 

Hasan, B. K. (2021). Effect of fertilizer 

fractionation and planting dates on yield and 

its components of wheat (Triticum aestivum 

L.). Int. J. Agric. Stat. Sci, 17, 1793-97.  

[5 ] Alhabbar, Z., Alobaidi, S. I., Al-Deen, A. 

N. A. N., Abdulqader, O. A., Abdulateef, M. 

A., & Haji, M. A. (2023). Nitrogen fertilizer 

application time effect on the senescence and 

grain yield of durum wheat (Triticum durum 

desf.). SABRAO J. Breed. Genet, 55(6), 2149-

2158.  

[6 ] Al-Hassan, M. F. H., Baqir, H. A., & 

Mahmood, J. W. (2024). The role of 

chlorophyll spraying according to the 

evolutionary standard zadoks in the growth 

characteristics of two cultivars of bread wheat. 

Iraqi Journal of Agricultural Sciences, 55(1), 

470-478.  

[7 ] Al-Lami, O. A. J., & Al-Ubori, R. (2023, 

April). Impact of Planting Date and 

Physiological Activator (Appetizer) 

Application on Quality and Quantity of Wheat 

Grains (Triticum aestivum. L). In IOP 

Conference Series: Earth and Environmental 

Science (Vol. 1158, No. 6, p. 062022). IOP 

Publishing.  

[8 ] Ali, M. A., AL-KIKANI, K. I., Yahya, S. 

I., & AL-OBAIDI, A. H. (2024). Response of 

wheat cultivars to bread yeast with different 

concentrations and application time. SABRAO 

Journal of Breeding and Genetics, 56(2), 761-

770.  

[9 ] Ali, E. S. A., Abou-Elwafa, S. F., Abd EL-

Kader, M. N., & Ahmed, R. (2024). 

Evaluation of Grain Yield and its Attributes in 

Bread Wheat Cultivars Under Heat Stress 

Conditions. Assiut Journal of Agricultural 

Sciences, 55(3), 1-16.  

[11 ] Alrishdi, A., & Alhabbar, Z. (2023, 

December). Response of Soft Wheat Varieties 

to Application Time of Nitrogen Fertilizer 

under Mediterranean Climate Conditions. In 

IOP Conference Series: Earth and 

Environmental Science (Vol. 1262, No. 5, p. 

052003). IOP Publishing.  

[11 ] Assefa, A., & Kassaye, M. (2017). 

Response of bread wheat (Triticum aestivum 

L.) varieties to different seeding rate for 

growth, yield and yield components in 

Kombolcha district, North-Eastern Ethiopia. 



Euphrates Journal of Agricultural Science-17 (1): 778-792, (Mar.2025)                    Ahmed H.& Rayan F                                                         

 
  ISSN 2072-3857           

 
790 

Journal of Biology, Agriculture and 

Healthcare, 7(23), 79-91.  

[12 ] Bahalkeh, G. M., Biabani, A., Sabouri, 

H., & Fallahi, H. A. (2018). Determination of 

Best Varieties and Planting Date for Wheat 

Varieties (Triticom aestivum L.) in Gonbad 

Kavous Using GGE Biplot Method. Isfahan 

University of Technology-Journal of Crop 

Production and Processing, 8(2), 15-31.  

[13 ] Bunder, S. J. (2024). Effect seed soaking 

of moringa leaf extract on some growth traits 

and biological yield of three bread wheat 

cultivars. Al-Kut University College Journal, 

(Special issue.[14] Dawood, M. G., Sadak, M. 

S., Bakry, B. A., & Kheder, H. H. (2020). 

Effect of glutathione and/or selenium levels on 

growth, yield, and some biochemical 

constituents of some wheat cultivars grown 

under sandy soil conditions. Bulletin of the 

National Research Centre, 44, 1-11.  

[15 ] Dhaliwal, L. K., Buttar, G. S., Kingra, P. 

K., & Kaur, S. (2020). Effect of sowing time, 

planting methods and irrigation scheduling on 

yield response, water and radiation-use 

efficiencies of wheat (Triticum aestivum) in 

Punjab, India. Indian Journal of Agronomy, 

65(1), 53-60.  

[16 ] Dilmurodovich, D. S., Bekmurodovich, 

B. N., Shakirjonovich, K. N., Shomiljonоvich, 

S. H., & Raxmatullaevich, A. J. (2021). 

Productivity, quality and technological 

characteristics of bread wheat (Triticum 

aestivum L.) variety and lines for the southern 

regions of the Republic of Uzbekistan. Plant 

cell biotechnology and molecular biology, 

22(7-8), 63-74.  

[17 ] Fahdawi, H. M. M. A., & Musleh, M. H. 

(2020, November). Effect of DAP fertilizer on 

yield and components of soft wheat cultivars. 

In Journal of Physics: Conference Series (Vol. 

1664, No. 1, p. 012108). IOP Publishing.  

[18 ] FAO. 2020. World Food and Agriculture 

– Statistical Yearbook 2020.Rome. 

[19 ] El-Dayem, A., Sobhy, M. A., Abdel-

Razek, U. A., & El-Dahrawy, M. A. (2024). 

Effect of some nitrogen fertilization rates on 

the yield and its components for some new 

egyptian bread Wheat Cultivars. Journal of 

Sustainable Agricultural and Environmental 

Sciences, 3(1), 35-46.  

[21 ] El-Hadi, A., Safaa, M. H., Ali, A., Omar, 

A. E. A., & El-Sobky, E. E. A. (2018). 

Influence of sowing date, varietal differences 

and planting density on productivity of wheat 

crop (Triticum aestivum L.). Zagazig Journal 

of Agricultural Research, 45(1), 1-21.  

[21 ] El-Kassas, H., Abdalla, K. S., & Ahmed, 

S. (2020). Enhancing salt tolerance of wheat 

plant (triticum aestivum L.) by application of 

proline, ascorbic acid, arginine, glutamine and 

glutathione. Journal of Environmental 

Science, 36(3), 43-80.  

[22 ] El-Sadek, A. N. (2024). Optimizing The 

Sowing Date and Pattern to Improve Wheat 

Productivity Using A Crop Growth Simulation 

Model In Kharga Oasis-Egypt. Egyptian 

Journal of Desert Research, 74(1), 33-57.  

[23 ] Kohnehsharhı, S. M., & Demir, Y. 

(2023). Glutathione and Proline Attenuates 

Injury Induced by Boron Toxicity in Wheat. 

Journal of Agricultural Sciences, 29(2), 371-

379.  

[24 ] Maurya, P., Kumar, V., Maurya, K. K., 

Kumawat, N., Kumar, Rproperties., & Yadav, 

M. P. (2014). Effect of potassium application 

on growth and yield of wheat varieties. The 

Bioscan, 9(4), 1371-1373.  

[25 ] Mohammed, E. I. (2023, November). The 

Effect of a Number of Irrigations on the 

Growth and Yield Traits of Three Varieties of 

Bread Wheat (Triticum aestivium L.). In IOP 

Conference Series: Earth and Environmental 



Euphrates Journal of Agricultural Science-17 (1): 778-792, (Mar.2025)                    Ahmed H.& Rayan F                                                         

 
  ISSN 2072-3857           

 
791 

Science (Vol. 1259, No. 1, p. 012102). IOP 

Publishing.  

[26 ] Muhsin, M., Nawaz, M., Khan, I., 

Chattha, M. B., Khan, S., Aslam, M. T., ... & 

Chattha, M. U. (2021). Efficacy of Seed Size 

to Improve Field Performance of Wheat under 

Late Sowing Conditions. Pakistan Journal of 

Agricultural Research, 34(1.)  

[27 ] Noaema, A. H., Abdul-Alwahid, M. A. 

A., & Alhasany, A. R. (2020). Effect of 

planting dates on growth and yield of several 

European varieties of Triticale (X-ticosecale 

wittmack) under environmental conditions of 

Al-Muthanna district, Iraq. Int. J. Agric. Stat. 

Sci, 16, 1261-1267.  

[28 ] Noctor, G., G. Queval., A. Mhamdi., S. 

Chaouch and C. H. Foyer, G. (2011). 

Glutathione the araidopsis book.9:1-32. 

[29 ] Rahouma, M. A. (2021). Growth, yield 

and its attributes of durum wheat as affected 

by sowing dates and seeding rates under 

Libyan conditions. Alexandria Science 

Exchange Journal, 42(2), 539-545.  

[31 ] Rasheed, F., Mir, I. R., Sehar, Z., Fatma, 

M., Gautam, H., Khan, S., ... & Khan, N. A. 

(2022). Nitric oxide and salicylic acid regulate 

glutathione and ethylene production to 

enhance heat stress acclimation in wheat 

involving sulfur assimilation. Plants, 11(22), 

3131.  

[31] Locato , V. ; Depint , M. C. and De Gara, 

L. (2009). Different involvement of 

Mitochondrial plastidial and cytosolic 

ascorbate – glutathione redox enzymesin heat 

shock responses Physiol. Plant, 135:296-306. 

[32 ] Roubier, N.  S.D. Lemaire and J.P. 

Jacquot (2008). The role of glutathione 

photosynthetic organisms: Emerging function 

for glutaredoxins and glutathionylation. 

Annual Review of Plant Biology, 59, 143-166. 

[33 ] Riaz, M. W., Yang, L., Yousaf, M. I., 

Sami, A., Mei, X. D., Shah, L., ... and Ma, C. 

(2021). Effects of heat stress on growth, 

physiology of plants, yield and grain quality of 

different spring wheat (Triticum aestivum L.) 

genotypes. Sustainability, 13(5), 2972.  

[34 ] Sadak, M. S., El-Lethy, S. R., Ahmed, M. 

A., & El-Rokiek, K. G. (2014). Response of 

two Cultivars of Wheat Plant to Foliar 

Treatment of Glutathione. Middle East j, 3(4), 

732-737.  

[35 ] Sarhadi, W. A., Yousofzai, W., Shams, 

S., Sahes, A. K., & Rateb, A. (2024). Sowing 

Dates Effects and Varieties Comparison and 

Their Interaction on Yield and Yield 

Components of Wheat (Triticum aestivum L.). 

Turkish Journal of Agriculture-Food Science 

and Technology, 12(s1), 2015-2020.  

[36 ] Sharma, R. K., Rana, V., Sood, V. K., 

Sharma, P., Rana, A., Gupta, C., & Sharma, A. 

Genetic variability and association analysis in 

induced mutants of hard and soft hexaploid 

wheat (Triticum aestivum L.) under northern 

hill conditions. Journal of Cereal Research, 

16(1.)  

[37 ] Singh, Y. P., Singh, S., Dhangrah, V. K., 

& Mishra, T. (2021). Effects of sowing dates 

on yield and yield components of different 

varieties of wheat (Triticum aestivum L.) in 

Western Uttar Pradesh. International Journal 

of Economic Plants, 8(4), 188-192.  

[38 ] Tadesse, W., Sanchez-Garcia, M., 

Tawkaz, S., and Baum, M. (2019). Doubled 

haploid production in wheat. Advances in 

breeding techniques for cereal crops (pp. 93-

116). Burleigh Dodds Science Publishing.  

[39 ] Taiz, L., & Zeiger, E. (2010). Plant 

physiology. Sunderland, Mass: Sinauer 

Associates. 

[41 ] U.S. Department of Agriculture (USDA). 

(2022). World Agricultural Production. 

International Production Assessment Division 

(IPAD). Washington, Foreign Agricultural 



Euphrates Journal of Agricultural Science-17 (1): 778-792, (Mar.2025)                    Ahmed H.& Rayan F                                                         

 
  ISSN 2072-3857           

 
792 

Service, Office of Global Analysis. Retrieved 

from. 

[41 ] Yasir, A. S. K. J. (2022, July). Response 

of Wheat Cultivars Triticum Aestivum L. to 

Spraying with Amino Acid Solution Green 

(GREIT VG). In IOP Conference Series: Earth 

and Environmental Science (Vol. 1060, No. 1, 

p. 012100). IOP Publishing

.  


