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Summary 

            A potting experiment was conducted in the greenhouse of 

one of the nurseries in the Muqdadiya district, located northeast of 

Baqubah، the center of Diyala Governorate، which is about 90 km 

to the northeast of the capital, Baghdad, in the fall season, on 

10/6/2022, to study the effect of external spraying of melatonin 

and glutathione, at concentrations 0 and 50.  And 100 mg.kg-1 in 

soil contaminated with cadmium at concentrations of 0 and 15 

mg.kg-1 in soil on the vegetative, productive and physiological 

characteristics of the hot pepper plant، Barbarian F1 variety, of 

Indian origin.  A factorial experiment was implemented according 

to a completely randomized block design (R.C.B.D.). The number 

of treatments was 18 and was repeated three times so that the total 

number of experimental units was 54 units.  The study soil was 

tinted with cadmium at a concentration of 15 mg.kg-1 soil, and 

melatonin and glutathione were added at the previously mentioned 

concentrations foliarly, with a difference of 3 days between adding 

the two substances and in two stages، the first when the plant 

reached the 4-5 leaf stage and the second when the plant entered 

the flowering stage.  

             The results of the study showed the following:  

The results of the cadmium treatment، at concentrations of 0 and 

15 mg.kg-1 soil showed significant differences between the 

averages of plant height, number of plant branches, number of 

plant leaves، leaf area, fresh weight of the shoot, dry weight of the 

shoot, fresh weight of the root system, dry weight of the root 

system, number of fruits، fruit length، and weight.  The fruit, the 

experimental unit yield، the chlorophyll index, the capsaicin 

content of the fruit, the fruit content of carbohydrates and protein 



 

 

 

and the activity of the catalase enzyme. The cadmium addition 

treatment at a concentration of 15 mg.kg1 - soil recorded the 

lowest averages, reaching 21.65 cm, 9.52 shoots, 26.59 leaves, 

14.38 cm
2
, and 53.75 g.  4.99 g, 10.63 g, 1.23 g, 43.00 fruits, 7.21 

cm, 6.00 g, 0.41 kg, 37.77 SPAD, 410.9 mg.gm-1, 1.50%, 0.06 

absorption units.  With a decrease of 45.05 %, 42.89 %, 53.67 %, 

55.91 %, 27.94 %, 68.19 %, 60.02 %, 87.63 %, 35.74 %, 26.57%, 

62.87 %, 69.40 %, 23.09%, 15.59 %, 14.81 % and 4.  45% and 

33.33%, respectively, compared to the treatment without the 

addition of 0 mg cadmium.  1 kg of soil. 

            Treatment with melatonin at a concentration of 100 mg.L1 

recorded significant increases in plant height, number of branches، 

number of leaves, fresh weights of shoot and root shoots, dry 

weights of shoot and root shoots, fruit weight, experimental unit 

yield, chlorophyll index, capsaicin content of fruits, carbohydrate 

content of fruits, protein content of fruits, and fruit 

activity.  Catalase enzyme and peroxidase activity, with averages 

of 33.53 cm, 15.50 shoots, 51.72 leaves, 77.28 g, 11.94 g, 20.93 g, 

6.62 g, 12.90 g, 1.03 kg, 45.95 SPAD, 486.82 µg.g-1, 14 5.35 mg 

f  1.77%، 0.10 absorption units, and 0.50 absorption units, 

respectively, with increasing percentages of 23.31% and 8.65% for 

the plant height, 53.31% and 13.46% for the number of branches, 

53.38% and 27.54% for the number of leaves, and 72.38%.  9.75 

for the fresh weight of the shoot، 34.15% and 17.40% for the dry 

weight of the shoot, 37.06% and 6.67% for the fresh weight of the 

root, 55.03% and 12.58% for the dry weight of the root, and 

44.94% and 12.86% for the test.  Fruit weight, 124.48% and 6.79% 

for experimental unit yield, 13.14% and 5.36% for chlorophyll 

index, 18.28% and 8.54% for capsaicin content of fruits, 39.37% 



 

 

 

absorption units, respectively.  Increased percentages amounted to 

12.40% and 11.04% for fruit length, 17.39% and 74.19% for 

experimental unit yield, 13.82% and 8.38% for chlorophyll index, 

31.94 and 12.25% for capsaicin content of fruits and 42.10% and 

14.34%.  For the carbohydrate content of fruits, 50% and 28.57% 

for the catalase enzyme activity, respectively, compared to the 0 

mg.L-1 treatment and the 50 mg.L-1 treatment. 
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ʖ الؔلʨتاثʨʽن            ʛؗارك في مʷǽ ه في انهʱʽʺاه ʧʺؔي  تʯȄʜʳزن الʨال ʠفʵʻم

 ةضافلاإ دʕȑ تو   ،)2022 ،خʛون واَ Khalid  (نʤام الʙفاع الʺʹاد للأكʙʶة في الॼʻاتات

 ،Lu ( لانʱاجॽة للॼʻاتوȂ الʺʤهȄʛة الʸفات في معȄʨʻة زȄادةǽʹا أ لؔلʨتاثʨʽن لالʵارجॽة 

 ةالʲقʽل Ǽالʺعادنالॼʻاتات الʻامॽة في بʯʽة ملʨثة   على حʺاǽة الؔلʨتاثʨʽن  Ȅعʺلو  ،)2013

 ʥلوذلʜعǼ  هʚات في الʺعادن هʨʳف ʧع ȘȄʛʡ ʧȄʨؔت ʧʽجلاتʨʱالفاي  Sharma) 

 الʻاتʳة الʨʺʶم وȄʜȄل للاكʙʶة ʺʹادٍ ك ǽعʺل الفايʨʱجلاتॽɼ ʧʽاب وفي 2016) ،خʛون واَ 

ʧم  ʦاكʛالʺعادنت ʥتل Seth)  َون واʛ2012)،خ . 

 -3سʦ. ʦغ 5 علىعالॽة تʙȄʜ ذرȄة الʱي تʲȞǼ ʜʽʺʱافة هي الʺعادن  ةالʺعادن الʲقʽل     

 ʙجʨه الʺعادنتʚه  ʖʰʶǼ ʧؔة، ولʯʽʰعي في الॽʰʡ لȞʷǼ ادةȄز ʠعȃة وȄʛʷॼة الʢʷالأن

إلى الʺʴʢʶات الʺائॽة والهʨاء والȃʛʱة  هʚه الʺعادن دخلʗ الʨʽʳلʨجॽة الاخȐʛ الأنʢʷة 

 Ȑʛʰؔة الॽʺا العالǽالقʹا ʧة مʙواح ʗʴॼه الʺ لأن وأصʚعادن هي معادنه  ʙسامة على ح

. الؔادمʨʽم )2020 ،خʛون اَ و    (Jawad Hassan سʨاء لؔل مʧ الॼʻاتات والʨʽʴانات

تعʛض الॼʻات ن أذ إ ،ة للؔائʻات الॽʴة ومʻها الॼʻاتحʙ تلʥ الʺعادن الʲقʽلة الʶامهʨ أ

 ومȐʨʱʴ  ،الʹʨئي الʻʰاء في ؗل مʧ ؗفاءة عʺلॽة تʖʰʶ انʵفاض اكʜʽ عالॽة مʻهتʛ  لى إ

ʧات مॼʻل الʽروفʨة ال ،الؔلॽلعʺل Ȍॽʰʲادل وتॼʱ ȑاب و  الغازʛʢات اضॽة في عʺلʙʶالأك

ʛʽʽال وتغʜʱاء  والاخʷائف الغʣلازميفي وॼمʺا ال  ȑدʕو إي ʨʺʻال Ȍॽʰʲة لى تǽهاʻفي ال

 . )2019 ،خʛون واَ  Shafiq(  مʨت الॼʻات

 لى:لʚا هʙفʗ الʙراسة الʴالॽة إ



 

 

 

and 27.51% for fruit carbohydrate content, and 55.  26% and 

5.35% for the protein content of the fruits, 100% and 25% for the 

activity of the catalase enzyme, and 78.57% and 47.05% compared 

to both the control treatment 0 mg.kg soil-1 and the 50 mg.L-1 

treatment, while the treatment with melatonin was recorded in 

concentration.  50 mg.L
-1

 a significant increase in leaf area 

characteristics with an average of 24.86 cm
2
, with an increase rate 

of 18.94% and 0.48%, respectively, compared to the control 

treatment of 0 mg.kg of soil1 – and the 100 mg.L1 treatment.  

            The use of glutathione at a concentration of 100 mg.L1 

achieved significant increases in the averages of plant height, 

number of branches, number of leaves, leaf area, fresh and dry 

weights of the shoots, and fresh and dry weights of the root system, 

as the concentration of 100 mg.L1 recorded the highest averages، 

reaching 32.42 cm and 14.83 branches.  And 46.33 leaves, 26.46 

cm2, 80.32 g, 12.04 g، 23.12 g، and 7.09 g، respectively، with 

increase rates of 12.56% and 6.78% for plant height، 28.39% and 

15.13% for number of branches, and 23.94% and 9.60% for 

number of branches.  Number of leaves, 24.69% and 15.95% for 

leaf area, 83.63% and 17.32% for fresh weight of shoots, 46.82% 

and 11.79% for dry weight of shoots, 67.65% and 22.26% for root 

fresh weight and %  105.50 and 13.98% for the dry weight of the 

root system, compared to the control treatment of 0 mg.kg of soil1 

and the treatment of 50 mg.L1. The results also showed significant 

differences when treated with glutathione at a concentration of 100 

mg.L1 between the average fruit length, experimental unit yield, 

chlorophyll index, and fruit content.  Of capsaicin, carbohydrates, 

and catalase enzyme activity, averages amounted to 9.15 cm, 1.08 

kg, 46.52 SPAD, 508.50 µg.g-1, 141.04 mg.g-1, and 0.09 
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ة وفʶلʳ نʱاجॽةʺॽلاتʨنʧʽ والؔلʨتاثʨʽن في نʺʨ وȂدراسة تأثʛʽ تʛاكʜʽ مʱʵلفة مʧ ال – 1

 .ʻامي تʛʣ ʗʴوف الʱلʨث Ǽالؔادمʨʽمॼʻات الفلفل الل مʧ الؔاʧʽʶॽʶǼ ومȐʨʱʴ الʲʺار

ʜʽ مʧ ؗل مʧ الʺॽلاالȑʛʴʱ عʧ أ -2 ʛؗن فʹل تʨʽتاثʨوالؔل ʧʽنʨي أفʹل تʢعǽ ȑʚوال

 على مȐʨʱʴ للؔاʧʽʶʶǼ في نॼات الفلفل تʛʣ ʗʴوف الʱلʨث Ǽالؔادمʨʽم.نʺʨ وȂنʱاجॽة وأ 

تʨنʧʽ والؔلʨتاثʨʽن والǽ ȑʚعʢي أفʹل نʺʨ وأعلى فʹل تʙاخل بʧʽ الʺॽلاإʳǽاد أ -3

 فʹل صفات فʶلॽʳة لॼʻات الفلفل تʛʣ ʗʴوف الʱلʨث Ǽالؔادمʨʽم.انʱاجॽة وȃأ

  

 

 

 

 

 

 

 

 


