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ABSTRACT 
 

Application of some chemicals such as salicylic acid, chitosan and hydrogen peroxide as pre-sowing treatment could 

improve its performance under different salinity levels. Laboratories and pot experiments were carried out during 2015 year. 

Wheat seeds were treated with plant stimulants (0, 50, 100, 150 ppm) and then germinated under different salinity levels namely 

(0,100,150 and 200 mMol of NaCl). The present study aimed to determine the impact of salt stress on wheat seed viability to 

screen out the best seed stimulants resistant to the various changes associated with the plants under different salinity levels. The 

main results showed that treating wheat seed before sowing with chitosan produced the vigours seedling and its length, and dry 

weight, vigor index, germination percentage, germination energy, as well as proline content as compared with treating the seed 

with salicylic acid and hydrogen peroxide. Increased salinity levels caused great reduction in seedling length, and its dry weight, 

vigor index, germination percentage, germination energy, germination rate and pot emergence as compared with control, except 

for proline content. The results revealed also, that the interaction effect between salinity treatments, seed germination stimulants 

and concentrations was significant for all studied traits. Furthermore, using chitosan followed by salicylic acid and hydrogen 

peroxide was the most effective treatment to protect wheat seed cv Gemmiza 9 during germination from adverse salinity effect . 

Keywords:  Wheat - seed stimulants – salt stress - seedling vigor . 

 

INTRODUCTION 

 

Salinity is one of the most serious abiotic stress 

factors that caused negative effect on germination, 

development of plant growth, which reflect finally for 

limiting crop productivity. Salt stress affects 

germination percentage, germination rate and seedling 

growth in different ways depending on plant species 

(Gul 1999). Seedling vigor is a more promising seed 

quality character reflecting potential seed germination 

and field emergence (Qun and Sun, 2007). Therefore, 

any treatment which could be used to improve seed 

germination and subsequent seedling establishment 

under saline conditions would be highly desirable. Pre- 

sowing seed treatments have been shown to enhance 

stand establishment in non-saline areas and have 

potential in saline areas as well. It is thought that the 

depressive effect of salinity on germination could be 

related to a decline in endogenous levels of hormones. 

In order to alleviate effects of salinity stress on 

germination traits and plant phenology, the application 

of some chemical and biochemical substances has been 

tested in different crops, i.e., use of salicylic acid 

(Khodari, 2004), Chitosan (CH) (El-Hadrami et al., 

2010) and more recently, hydrogen peroxide (H2O2) 

(Eva-Guadalupe et al., 2013). 

Salicylic acid is an endogenous growth 

regulator of phenolic nature and acts as potential non-

enzymatic antioxidant which participates in the 

regulation of many physiological processes in plants, 

such as stomatal closure, photosynthesis, ion uptake, 

inhibition of ethylene biosynthesis, transpiration and 

stress tolerance (Arfan et al., 2007). Salicylic acid is a 

tool to increase plant tolerance against the adverse effect 

of biotic and abiotic stresses either by seed treatment 

and/or foliar application. Since, it has a regulatory effect 

on activating biochemical pathways associated with 

tolerance mechanisms in plants (Najafian et al., 2009). 

Chitosan (CH) is another chemical that has 

recently been used in plant protection. This biopolymer 

is a large cationic polysaccharide mainly obtained from 

waste materials from seafood processing (Guan et al., 

2009), with antiviral, antibacterial, and antifungal 

properties (El-Hadrami et al., 2010). When CH is 

applied to plant seeds, their germination index is 

enhanced, the mean germination time is reduced, shoot 

height, root length, and seedling vigor are increased 

(Zeng et al., 2012), vegetative growth is increased, time 

to flowering is reduced and fresh weight is increased 

(Asghari et al., 2009). CH has been applied not only to 

seeds but also to seedlings. 

Although, hydrogen peroxide (H2O2) has been 

used for years to disinfect seeds prior planting (Miché 

and Balandreau, 2001), it has recently been found that 

the exogenous application of vital cellular component to 

seeds and plants has positive effects over them. H2O2 

treatment increases seed germination rates, coleoptile 

emergence percentages, radicle and coleoptile 

elongation, and fresh weights of the seedlings 

(Çavusoglu and Kabar, 2010). H2O2 is coupled with 

important functions in metabolism, homeostasis of 

plants and reactive oxygen species (ROSs) generation 

too. It has been reported that soaking seeds in H2O2 

induces a pronounced increase in enzymes activity 

levels, including catalase (CAT), ascorbate peroxydase 

(APX), and superoxide dismutase (SOD) (Li et al., 

2011). These enzymes play an important role on 

naturally over-expressing stress responses and signal 

activation at biochemical level. 

Salicylic acid, chitosan and hydrogen peroxide 

pre-sowing treatments have improved seed performance 

(Datta et al., 2009). Concerted attempts have been made 

to mitigate the harmful effects of salinity by application 

of plant growth stimulants. Salicylic acid, chitosan and 

hydrogen peroxide play an important role in the defense 

response to stresses in plant species. 

Therefore the present work aimed to study the 

effects of SA, CH and H2O2 on wheat seed viability 

under different salinity levels. 
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MATERIALS AND METHODS 
 

Laboratories and pot experiments were 

conducted during 2015 year at Seed Technology 

Research Unit in Mansoura, Dakahalia Governorate, 

Field Crops Research Institute, Agricultural Research 

Center, Egypt during 2015 to study some plant 

stimulants efficiency to reduce of wheat seed 

deterioration under different salinity levels (0, 100, 150 

and 200 mMol of NaCl). Plant stimulants were salicylic 

acid (0,50,100,150 ppm), hydrogen peroxide H2O2 (0, 

50, 100, 150 ppm) and chitosan (0, 50, 100, 150 

ppm).Wheat seed (Gemmiza 9) were supplied by 

Central Administration for Seed Production (CASP), 

Agricultural Research Center, Egypt. Samples seed 

were soaked in various concentrations of salicylic acid, 

chitosan, hydrogen peroxide and distilled water for 6 

hours. After soaking, the seeds were incubated with 

forced air circulation for 48 h on filter paper at a 

temperature of 25 
o
C to return to original moisture 12-

14% (on dry weight basis). Eight replicates of 50 seeds 

of each treatment (400 seeds) were placed in Petri 

dishes (12cm) containing 2 layers of moistened filter 

paper with 10 ml NaCl solution at (0,100,150, or 200 

mMol) and incubated in the growth chamber at 20 ± 2 
o
C  and determined the following parameters: 

Shoot and Root lengths (cm) of ten normal seedlings 

were measured eight days after sowing. Seedling dry 

weight (g) were measured after drying ten normal 

seedlings in hot-air oven at 85
 o
C for 12 hours according 

to (Krishnasamy and Seshu 1990). Seedling Vigor Index 

(SVI) was calculated according to the following 

equation of Abdul-Baki (1980), SVI=seedling length × 

G%. Seedling Vigor Index II= dry weight × G%.  

Germination percentage was calculated by counting 

only normal seedling eight days after planting according 

to (ISTA Rules 1999). Germination rate (GR) was 

defined according to the following formula of Bartllett 

(1937). 

                 a + (a +b) + (a + b + c) ……..( a + b + c + m) 

GR =    ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

                                 n (a + b + c + m) 

Where a, b, c are No. of seedlings in the first, second 

and third count, m is No. of seedlings in final count, n is 

the number of counts. 

Mean germination time (MGT) was calculated by using 

the following equation of (Ellis and Roberts, 1981). 

        Σ Dn 

MGT =   ــــــــــــــــــ   

        Σn  

Where (n) is the number of seeds, which were 

germinated on day time, D is number of days, counted 

from the beginning of germination test. Germination 

energy (GE) was recorded on the 4th day of germination 

test. It is the percentage of germinated seeds at 4 days to 

the total number of seeds tested Ruan and Tylkowska 

(2002). Speed germination index (SGI) was calculated 

according to the rules of the Association of Official 

Seed Analysis (AOSA, 1992) by the following formula: 
         No. of germinated seed    …………       No. of germinated seed 

SGI =      ـــــــــــــــــــــــــــــــــــــــ   + ـــــــــــــــــــ +  ــــــــــــــــــــــــــــــــــــ  

               Days of first count            …...…            Days of final count 

The seeds were considered germinated when the 

radicle was at least 2 mm. long. 

Pot experiment:  Seeds were sown at the depth of 3 cm 

and replicated three times. Irrigation was applied 

whenever required. The data regarding seedling 

emergence, were recorded up to the 8 days of sowing. 

Proline content (mg/g) was determined according to the 

procedures outlined by Troll and Lindsey (1955). Data 

were exposed to the proper statistical analysis of 

variance (ANOVA) of a randomized complete block 

design as described by Gomez and Gomez (1984). LSD 

at 5% level of significance was used to compare 

between means of different variables. 

  

RESULTS AND DISCUSSION 
 

ANOVA of tested parameters: 

Analysis of variance indicated that there is highly 

significant difference (P≤ 0.01) in mean performance of 

the most germination traits for main effects (salinity, A; 

antioxidant B; and its concentration, C and their second 

(AB, AC, BC)  and third interactions (ABC; Tables 1 

and 2). 

   

Table 1. Analysis of variance (expressed as mean 

square) for germination tested parameters 

under   different treatments.  
Source of  

variation 
DF 

SL 

(cm) 

SDW 

(g) 
G(%) GR 

MGT 

(day) 

Salinity (A) 3 246.8 ** 0.003** 198.91** 0.0.003** 0.141** 
Antioxidant 
(B) 

2 14.62** 0.005** 300.25** 0.0005** 0.160** 

AB 6 108.62** 0.005** 33.91ns 0.0005** 0.142** 
Concentration 
(C) 

3 3.67ns 0.033** 127.58** 0.0003** 0.0071** 

AC 9 15.00** 0.009** 43.36ns 0.0002** 0.058** 
BC 6 15.54** 0.049** 80.08** 0.0003** 0.053** 
ABC 18 15.76** 0.012** 46.19** 0.0001** 0.056** 
Error 96 2.060 0.015 24.91 0.0004 0.006 
Total 143      
CV (%)  10.25 17.05 5.34 0.91 1.07 
 

Table 2: Analysis of variance (expressed as mean 

square) for germination tested parameters 

under different treatments.  

Source of  

variation 
DF GE SG VG1 VG2 

 

FE 

% 

 

Proline 

content 

Salinity (A) 3 58.93** 12.26** 2663169** 7.896** 6009.6** 1924** 
Antioxidant 

(B) 
2 0.109ns 2.133** 297460** 10.98** 116.06** 67.60** 

AB 6 57.73** 1.26** 916205** 6.494** 83.72** 62.12** 
Concentration 

(C) 
3 46.93** 3.24** 28637ns 47.88** 57.0** 1770.17** 

AC 9 50.03** 1.59** 164622** 17.41** 184.77** 223.04** 
BC 6 97.35** 1.30** 92143** 45.39** 115.06** 15.32** 

ABC 18 22.95** 0.857** 217393** 10.06** 132.50** 14.01** 

Error 96 7.698 0.222 30109 1.659 10.87 1.312 

Total 143       

CV (%)  3.87 4.45 13.18 18.99 5.34 4.69 

 

Salinity level effects: 

It is evident from Tables (3 and 4) that salt stress 

significantly affected all the traits investigated in this 

study. Salt stress significantly decreased seedling 

length, seedling dry weight, vigor index, germination 

percentage, germination energy, as well as proline 
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content. Increasing NaCl concentration led to decrease 

in previous traits. The highest values for germination 

percentage and other traits was observed in seedlings 

without salt stress treatment. The lowest germination 

percentage was observed with 200mMol NaCl as 

compared to optimum conditions (distill water). These 

results are in accordance with those reported by (Datta 

et al., 2009). They found that the reduction in 

germination percentage of wheat seeds when planted 

under different levels of NaCl may be due to loss of 

viability at higher salinity level, delaying germination of 

seeds at salinities Also, due to salinity induced high 

oxidative stress. Salinity markedly reduces the growth 

(fresh and dry weight) of shoots and roots at the higher 

NaCl concentration as reported by (Amor et al., 2005). 
 

Table 3. Average of seedling length, seedling dry weight, 

vigor index I and vigor index II of Gemiza 9 

wheat cultivar as influenced by salinity levels, 

seed stimulants and concentrations treatment. 
Character Seedling 

length  

(cm) 

SDW 
 (g) 

Vigor 
index I 

Vigor 
index II Treatment 

S
al

in
it

y
 (

m
M

) Control 16.8 0.08 1645 6.6 
100mM 14.9 0.08 1346 7.3 
150mM 13.6 0.07 1291 6.9 

200mM 10.5 0.07 981 6.2 

LSD5% 0.6 0.01 81 0.6 

S
ti

m
u

la
ti

o
n

  
tr

ea
tm

en
t Salicylic 13.5 0.07 1284 6.5 

H2O2 13.8 0.07 1258 6.5 

Chetozan 14.6 0.08 1406 7.3 

LSD5% 0.6 0.00 70 0.5 

C
o

n
ce

n
tr

at
io

n
 

(p
p

m
) 

0 13.6 0.07 1304 6.5 
50 14.3 0.10 1344 8.4 

100 14.1 0.06 1333 6.0 

150 13.8 0.07 1282 6.0 

LSD5% 0.6 0.01 81 0.6 
 

Seed germination stimulants: 

Highly significant differences were detected 

among seed germination stimulants regarding to 

seedling length, seedling dry weight, vigor index, 

germination percentage, germination energy, as well as 

proline content. While, Salicylic acid surpassed in 

germination rate, mean germination time, speed of 

germination and pot emergence Tables (3 and 4). 

Treating wheat seed with chitosan gave the highest 

values in the mentioned treats, followed by salicylic 

acid and hydrogen peroxide. The superiority of chitosan 

over control may be attributed to improve seed 

performance at different salinity concentrations and 

when CH is applied to plant seeds, their germination 

index is enhanced, the mean germination time is 

reduced, shoot height, root length, and seedling vigor 

are increased Similar data were obtained by (Zeng et al., 

2012) and  Bahrani and Pourriza (2012).  

Concentration effects: 

Highly significant differences were detected 

among seed germination stimulants regarding to shoot 

length, germination percentage, germination rate, mean 

germination time, germination energy, seedling vigor 

index, pot emergence, as well as proline content (Tables 

3 and 4). Treating wheat seed with salicylic acid gave 

the highest values in seedling length, speed of 

germination, pot emergence and proline content. 

However, hydrogen peroxide gave the lowest values in 

germination percentage, seedling dry weight, 

germination rate, speed of germination and seedling 

vigor index-I. The superiority of salicylic acid over 

control may be attributed to improve seed performance 

at different salinity concentrations. Similar data were 

obtained by Bahrani and Pourriza (2012).  
        

Table 4:Average of germination percentage, germination 

rate, mean germination time, germination 

energy, speed of germination, pot emergence 

and proline content of Gemiza 9 wheat cultivar 

as influenced by salinity levels, plant stimulants 

and concentrations treatment. 

Character 
G  

(%) 
GR 

MGT 
(day) 

GE SG 
PE 
(%) 

Proline 

(mg/100 
gm DW) Treatment 

S
al

in
it

y
 (

m
M

) Control 96 0.66 7.0 72 10.3 77 17.7 
100mM 90 0.67 6.8 73 11.4 66 19.4 
150mM 94 0.67 7.0 72 10.4 54 26.9 

200mM 92 0.67 7.0 69 10.0 48 33.5 

LSD5% 2 0.00 0.04 1.3 0.2 1.5 0.5 

S
ti

m
u

la
ti

o
n

  
tr

ea
tm

en
t 

Salicylic 93 0.67 6.9 72 10.8 63 23.4 
H2O2 91 0.67 7.0 72 10.4 60 24.0 

Chetozan 96 0.66 7.0 72 10.4 61 25.7 

LSD5% 2 0.00 0.03 1.1 0.2 1.3 0.46 

C
o

n
ce

n
tr

at
io

n
 

(p
p

m
) 

0 95 0.67 6.9 72 10.6 62 13.9 
50 94 0.67 6.9 72 10.9 63 27.9 

100 93 0.67 7.0 71 10.5 61 26.9 

150 91 0.66 7.0 69 10.2 60 28.8 

LSD5% 2 0.00 0.04 1.3 0.2 1.5 0.5 
 

Interaction effects: 

Data in Table (5) showed that the interaction 

between salinity, seed stimulants and concentrations had 

highly significant effect on seedling length, seedling dry 

weight, vigor index, germination percentage, 

germination energy, as well as proline content. The 

highest seedling length was produced at zero NaCl with 

chitosan under zero level followed by 100 ppm chitosan 

under zero of NaCl. On the other hand, the lowest 

values of seedling length produced from 200 mMol of 

NaCl with salicylic acid 150 ppm. High salinity levels 

gave the lowest reduction in germination percentage, 

but chitosan and salicylic acid gave the highest value 

over control. These results indicated that Chitosan and 

salicylic acid play an essential role in enhancing seed 

germination and increasing seedling length especially 

when soaking the seed as compared with other 

treatments. Salicylic acid is common stimulant plant 

produced phenolic compound, endogenous growth 

regulator of physiological process in plants. Exogenous 

application of salicylic acid may influence stomata 

closure ion uptake and transport inhibition of ethylene 

biosynthesis, transpiration and stress tolerance. These 
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data are in accordance with those reported by Khan and 

Smith (2003) and Ibrahim and Kishk (2014). 

Table (6) showed that the interaction between 

salinity, seed stimulants and concentration levels was 

highly significant as to germination percentage, 

germination rate, mean germination time, germination 

energy, speed of germination, pot emergence and 

proline content. Chitosan (0 to 100 ppm) with zero NaCl 

gave the highest mean values (100%) followed by 

salicylic acid and hydrogen peroxide, respectively.   
 

Table 5. The interaction between salinity levels, seed 

stimulants and concentration treatments 

on seedling length, seedling dry weight, 

and vigor index I, II. 
Character 

Treatment 
Seedling 

Length  

(cm) 

Seedling 

dry wt. 

 (g) 

Vigor 

 

index-

I 

Vigor 

 

index-

II 

Salinity  

(mM) 

Stimulation 

material 

Conc.  

(ppm) 

Control 

Salicylic  

acid 

0 9.7 0.077 1208 7.3 

50 17.3 0.073 1670 4.0 

100 14.7 0.077 1426 7.3 

150 8.9 0.043 832 4.0 

H2O2 

0 12.7 0.077 1208 7.3 

50 17.3 0.077 1663 7.3 

100 19.4 0.087 1706 7.3 

150 19.7 0.070 1975 6.8 

Chitosan 

0 21.2 0.070 2120 7.1 

50 20.2 0.163 2025 6.4 

100 20.5 0.077 2055 7.7 

150 19.8 0.077 1861 7.1 

100 

Salicylic  

acid 

0 11.4 0.050 898 5.4 

50 14.9 0.070 1172 6.5 

100 17.5 0.103 1690 9.9 

150 19.0 0.090 1855 8.8 

H2O2 

0 16.9 0.050 1451 5.3 

50 17.0 0.070 1637 7.0 

100 16.0 0.060 1413. 5.4 

150 12.2 0.077 1024 6.3 

Chitosan 

0 13.0 0.060 1102 5.9 

50 13.8 0.180 1303 16.6 

100 13.4 0.047 1311 5.2 

150 13.8 0.057 1298 5.1 

150 

Salicylic  

acid 

0 16.3 0.077 1599 7.4 

50 17.9 0.093 1610 8.2 

100 17.7 0.050 1704 4.8 

150 15.5 0.077 1504 7.5 

H2O2 

0 14.6 0.077 1437 7.4 

50 11.6 0.070 1043 6.4 

100 11.1 0.067 1043 6.2 

150 11.7 0.077 988 6.3 

Chitosan 

0 14.9 0.050 1402 4.4 

50 10.4 0.157 1027 15.3 

100 8.4 0.037 828 3.4 

150 13.4 0.057 1314 5.3 

200 

Salicylic  

acid 

0 9.8 0.073 964 7.0 

50 8.6 0.063 798 5.9 

100 9.6 0.047 874 4.3 

150 7.8 0.050 753 4.9 

H2O2 

0 11.1 0.073 1092 7.0 

50 9.6 0.077 876 6.7 

100 9.5 0.063 822 5.5 

150 10.1 0.070 752 5.7 

Chitosan 

0 11.9 0.070 1167 6.3 

50 13.4 0.113 1312 11.1 

100 11.8 0.057 1133 5.3 

150 13.5 0.050 1236 4.6 

LSD5% 2.3 0.020 281 2 

This positive effect may due to the fact that seed 

treatments had better efficiency for water absorption 

from growing media that is why metabolic activities in 

seed during germination process commence much 

earlier than radicle and plumule appearance.  These data 

are in accordance with those reported by Kishk and El-

Mowafy (2015).  
 

 

Table 6: The interaction between salinity, seed 

germination stimulants and concentration 

treatments on germination percentage, 

germination rate, mean germination time, 

germination energy, speed of germination, 

pot emergence and proline content. 
Character 

Treatment G 

(%) 
GR MGT GE SG 

PE 

(%) 

Proline  

(mg) Salinity  

(mM) 

Stimulation 

material 

Conc.  

(ppm) 

Control 

Salicylic  

acid 

0 96 0.65 7.0 70 10.1 84 13.5 

50 96 0.67 7.0 72 10.5 72 16.5 

100 96 0.67 7.0 73 10.6 82 17.0 

150 92 0.67 7.0 72 10.4 76 21.0 

H2O2 

0 96 0.65 7.0 70 10.2 84 14.0 

50 96 0.67 7.0 71 10.3 76 20.0 

100 88 0.65 7.1 63 9.2 76 18.0 

150 100 0.66 7.0 72 10.4 76 19.5 

Chitosan 

0 100 0.67 7.0 75 10.9 84 14.0 

50 100 0.67 7.0 75 10.9 100 19.1 

100 100 0.67 7.0 75 10.9 60 18.3 

150 94 0.67 7.0 70 10.2 60 21.5 

100 

Salicylic  

acid 

0 89 0.67 6.5 69 11.5 68 14.0 

50 88 0.67 6.0 66 13.5 72 22.3 

100 91 0.67 7.0 71 11.5 71 22.8 

150 90 0.67 7.0 75 11.5 68 22.0 

H2O2 

0 92 0.67 7.0 74 10.7 68 14.0 

50 96 0.67 7.0 75 11.5 64 20.0 

100 88 0.67 7.0 74 11.4 60 19.5 

150 84 0.67 7.0 74 10.6 56 20.0 

Chitosan 

0 91 0.66 7.0 76 11.5 68 14.0 

50 94 0.67 7.0 76 12.0 70 28.0 

100 93 0.67 7.0 73 10.6 67 16.9 

150 94 0.65 7.1 70 10.4 66 19.4 

150 

Salicylic  

acid 

0 98 0.67 7.0 73 10.6 52 14.0 

50 90 0.67 7.0 70 10.2 58 25.2 

100 96 0.67 7.0 73 10.6 66 25.0 

150 96 0.67 7.0 75 10.9 58 27.2 

H2O2 

0 98 0.67 7.0 73 10.6 52 14.0 

50 90 0.67 7.0 72 10.4 56 30.1 

100 94 0.67 7.0 72 10.4 52 29.2 

150 84 0.67 7.0 72 10.4 52 32.3 

Chitosan 

0 94 0.67 7.0 69 10.0 52 14.0 

50 98 0.66 7.0 72 10.4 50 36.1 

100 98 0.67 7.0 73 10.6 52 36.5 

150 98 0.67 7.0 70 10.1 56 40.2 

200 

Salicylic  

acid 

0 98 0.67 7.0 72 10.4 44 14.0 

50 92 0.66 7.0 70 10.1 46 38.1 

100 90 0.67 7.0 69 10.0 48 41.2 

150 96 0.67 7.0 72 10.4 50 42.0 

H2O2 

0 98 0.67 7.0 72 10.4 44 14.0 

50 90 0.67 7.0 73 10.6 48 39.5 

100 86 0.67 7.0 70 10.2 50 39.0 

150 76 0.67 7.0 64 9.3 52 41.0 

Chitosan 

0 98 0.67 7.0 73 10.6 44 14.0 

50 98 0.67 7.0 73 10.6 48 40.0 

100 96 0.67 7.0 71 10.2 52 40.0 

150 90 0.63 7.1 52 7.4 54 40.0 

LSD5% 8.1 0.01 0.13 4.5 0.8 5.3 1.9 
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 ححج ظزوف الملىحت نباث بذور القمح وقىة البادراثإعلى  نباثالإ ثيز بعض محفزاثأح
 ًا عبدالسميع المىافمحمد رض - يالمهد حمدأمل على أ -عبدالمجيد محمد سعد كشك 

 .مصز –مزكز البحىث الزراعيت  -معهد بحىث المحاصيل الحقليت -قسم بحىث حكنىلىجيا البذور
يسخىَاث يخخهفت يٍ حغج  أدي إنً حغسٍُ إَباث انبذور وقىة انبادراث َباثانقًظ ببعض يغفشاث الإ ٌخلال يعايهت حقاو َخاس يٍاسخخذاو حقُُاث عذَزت نشَادة الإ

بعض  رُز أنذراست ح 0115بىعذة بغىد حكُىنىصُا انبذور بانًُصىرة خلال عاو  حضزبهقًُج أنذنك  .يهًُىل كهىرَذ انصىدَىو ( 011و 151،111انًهىعت وهً )صفز،

اث شاث الإَباث وهً عايض انسانسهُك بخزكُشيغفونً حغج ظزوف انًهىعت. وكاَج عىايم انخضزبت زاعم الأًًَى بادراث انقًظ فً انَباث عهً يغفشاث الإ

صشء فً 51،151،111)صفز، اثفىق اكسُذ انهُذروصٍُ بخزكُش ،فً انًهُىٌ( صشء51،151،111)صفز،اث انشُخىساٌ بخزكُش ،صشء فً انًهُىٌ( 51،111،151)صفز،

صشء  51أٌ انًعايهت بًغهىل انشُخىساٌ أشارث انُخائش ل يٍ كهىرَذ انصىدَىو(. يهًُى 011و 151،111وكاَج يسخىَاث انًهىعت بخزكشاث )صفز،وانًعايهت بانًاء. انًهُىٌ( 

أظهزث انُخائش وصىد كًا  .ٍَضابرُزالإأكسُذ انهُذروصٍُ َفس انخأغذد  فىق َعهً حغفُش وًَى انبادراث فً يعظى انصفاث انًذروست. بًُُا نى ُ ٍَضابإرُز أفً انًهُىٌ كاٌ نها ح

 عهً انقُى بانًقارَت بانخزكُشاث انًزحفعت.أعطج انًعايهت بانخزكُشاث انًُخفضت انًهىعت أسخىَاث انًهىعت انًخخهفت فً كم انصفاث انًذروست عُذ خخلافاث يعُىَت بٍُ يإ

عهً َسبت أكسُذ انهُذروصٍُ  أُك وفىق عطً يغهىل انسانسهأعُذ   َضا  أٌ حأرُز انخفاعم بٍُ انًىاد انًغفشة نًُى انبادراث ويعايلاث انًهىعت كاٌ يعُىَاأوأظهزث انُخائش 

غفشاث كاٌ ًأٌ حأرُز انخفاعم بٍُ يعايلاث انًهىعت وانًغفشاث وانخزكُشاث انًخخهفت يٍ ان َضاأ أظهزث انُخائش َباث حغج كم يسخىَاث انًهىعت انًسخخذيت بعذ انشُخىساٌ.إ

َباث ووسٌ صاف إأعهً  َسبت  وكاَج .NaClوصفز  (صشء فً انًهُىٌ 51صفز، )هت بانشُخىساٌ بخزكُشعهً انقُى نطىل انبادرة عُذ انًعايأ 9يعُىَا عُذ أعطً انصُف صًُشة 

َباث كاٌ عُذ انًعايهت قم سيٍ نلإأبًُُا  كسُذ انهُذروصٍُ وعًض انسانسهُك.أفىق  رىيهًُىل  111صشء فً انًهُىٌ وكهىرَذ صىدَىو  51نهبادرة عُذ انًعايهت بانشُخىساٌ 

 صشء فً انًهُىٌ وصفز يٍ كهىرَذ انصىدَىو. 51ذ بخزكُش بانسانسهُك اس

 انخً بها َسبت يهىعت حصم ٍراضعُذ انشراعت فً الأ 9صشء فً انًهُىٌ يع صُف انقًظ صًُشة  100) – 51)سخخذاو يغهىل انشُخىساٌ بخزكُشإحقخزط انذراست  لذا 

 فضم انُخائش.أنً إيهًُىل كهىرَذ صىدَىو نهىصىل   011 -111نً إ

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B82XG-4PXFY2X-5&_user=3676215&_coverDate=09%2F30%2F2007&_alid=840245239&_rdoc=27&_fmt=high&_orig=search&_cdi=33030&_sort=d&_st=1&_docanchor=&_ct=41&_acct=C000060233&_version=1&_urlVersion=0&_userid=3676215&md5=980f484912efde789bb4298834f62a22
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