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  Introduction: الʸقʗمة-1

 ًالʜراॽɺة بʛʱاكʜʽ عالॽة مʕشʛافي الȃʛʱة    Heavy Metalsالʺعادن الʲقʽلة ʨدǽعʙ وج        

 ،لى تʨʢر الʻʸاعةفي تʨاجʙ هʚه الʺعادن في الॽʯʰة ٳوȄعȐʜ الʖʰʶ على تلʨث الȃʛʱة  ًواضʴا

لى تʛاكʦ مفȋʛ دȐ ذلʥ ٳأȃالʱالي و الʨʺʻ الȞʶاني الʺʜʱايʙ وȃالاخʟ في الʰلʙان الʺʱقʙمة  ،الʜراعة

 ).2022واخرون،  Shahzadi  ; 2022خرون ، آو Sardar(للʺعادن الʲقʽلة في الʛʱب الʜراॽɺة

و ʛʢǽأ أن تʴʱلل أدون  مʧ الʜمʧ ةمǼ ʧقائها في الȃʛʱة لفʛʱات Ȅʨʡلتأتي خʨʢرة الʺعادن الʲقʽلة 

ʛ على لى الȃʛʱة لانها لا تʕثنʨاع الʺʨاد الʺʛʢوحة ٳأخʛʢ أȑ تغॽʺؗ ʛʽائي لʚلʥ تعʙ مʧ أعلʽها 

و الʨʽʴان لاحقا (نامȘ أʺار الʱي يʻʱاولها اԡنʶان الʨʰʴب والʲلى تلʨث نʺʨ الॼʻاتات فقȌ بل تʕدȑ ٳ

على  ونʶان ʹارة للʺعادن الʲقʽلة على صʴة اԡحʙيʲة الاثار ال. ʚؗلʥ بʗʻʽ دراسة  )2021،

  ).2022 ،خʛون آو  Altafمʧ الغʚائي ( الأ

ʯة مʧ لى الʡʽʰلاقه ٳألȑʚ يʦʱ ا الʷائعة بʧʽ الʺلʨثات و و قلʽلةالȞॽʻل مʧ العʻاصʛ ال ǽʙع       

الغبار البركاني  انبعاثات مثل )2018خʛون ،آو  Shahzadصʻاॽɺة مʱʵلفة ( وॽɻॽʰʡة مʸادر 

خʛون آو   Klein( وانبعاثات عمليات التعدين والتكرير وتآكل الصخور وحرق الوقود

ॼʸǽح ساما عʙʻ  نهأمʢلȃʨا لʨʺʻ الॼʻات الʶلʦॽ الا . ǽعʙ عʛʸʻ الȞॽʻل عʛʸʻا )2022،

دة مȄʨʱʶات الȞॽʻل في وسȌ )، اذ تʕدȑ زȄا2022خʛون آو  Rehmanمʻه ( عالॽةالʺȄʨʱʶات ال

 Valivandومʧ ثʣ ʦهʨر علامات الʦʺʶʱ علॽه (  ،لى تعʽʢل الʣʨائف الفʨʽʶلʨجॽة للॼʻاتالʨʺʻ ٳ

 ).2019خʛون ،آو 
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مʨاد تʳʱʻها الॼʻاتات ॽʺȞǼات صغʛʽة تʦʤʻ العʺلॽات الفʨʽʶلʨجॽة هي  هʛمʨنات الʨʺʻ الॼʻاتॽةن ٳ 

لى مʨاقع الʱأثʛʽ وʛʱȃاكʜʽ قلʽلة وتॼʸح لʥ عȘȄʛʡ ʧ انʱقالها مʧ مʨاقع اԡنʱاج ٳوذ الॼʻات في

ʺʻة للʢॼʲتفعمʛم ʜʽاكʛʱب ʙاجʨʱما تʙʻع ʨة )Meena  ،2023.( 

ة للʯʽʰة ولʝॽ نها مʨاد صǽʙقأفي وصف الهʛمʨنات الॼʻاتॽة على  ).2017خʛون (آو  Khanشار أ 

ذ تعʺل هʚه الʺʨاد على زȄادة مقاومة الॼʻات إ والʨʽʴان،نʶان ثار ضارة على صʴة اԡآلها 

ʱاص الʨخ ʧʽʶʴدورها في ت ʧالʺلائʺة ،فʹلا ع ʛʽة غॽʯʽʰوف الʛʤة للॽاتॼʻنات الʨمʛاله ʦʶة. تقȃʛ

ʻʽʶات  مʨʺʳعʧʽʱ، على ʻʽʻʽات ، ،الȄʛʰʳلʻʽات  ،مʨʺʳعة مʢʷʻة للʨʺʻ وتʹʦ الأوؗ ʨؗʱʽʶال

 ʧʽلʽالأث ʦʹوت ʨʺʻة للʢॼʲعة مʨʺʳوم ) ʥॽʶॽʶǼالأ ʠوحامZhang ، ونʛ2020و اخ.( 

على إبطاء أو منع تأكسد الجزيئات  درةقلها ال مواد عبارة عن مضادات الاكسدة         

مʹادات اكʙʶة  قʧʽʺʶ لىإوتقʦʶ مʹادات الأكʙʶة   (الجذور الحرة) في الجسم الحي الشاردة

كʙʶة ٳنॽʺȄʜة وغʛʽ أمʹادات  لىإتقʦʶ مʹادات الأكʙʶة الॽɻॽʰʢة خॽɻॽʰʡ Ȑʛة و آصʻاॽɺة و 

كʙʶة الانॽʺȄʜة على زȄادة تʴʺل الؔائʧ الʴي تʶاعʙ مʹادات الأو ). Kurutas) ،2015 نॽʺȄʜةٳ

 Birnie-Gauvinنʺʨه الʺʱʵلفة ( مʛاحللʺʱʵلفة الʱي يʱعʛض لها خلال للʹغʡʨات اللااحॽائॽة ا

ʺاǽة الʵلاǽا مʧ تأثʛʽ كʙʶة في ح) ٳلى دور مʹادات الأ2009). اشار دولار (2017خʛون ،آو 

عȘȄʛʡ ʧ مʻع تʧȄʨؔ الʚʳور الʚʳور الʛʴة الʻاتʳة مʧ تعʛض الؔائʧ للاجهادات الʺʱʵلفة ʨȞǽن 

 زالʱها مʧ الʵلॽة Ǽعʙ تʨؔنها فʽها.ٳو أو اصلاح الʹʛر الʻاتج عʻها أالʛʴة 

Ȅأتي و ،   Solanaceaفʛاد العائلة الॼاذنʳانॽةأحʙ أ هCapsicum annuum L  ʨالفلفل الʴلʨن ٳ 

         في الʺʛتॼة الʛاǼعة Ǽعʙ ؗل مʧ الʢʺاʡة والॽʵار والॼاذنʳان ؗʺʨʸʴل يʜرع في الʯʽʰة الʺॽʺʴة 

، ʧʽʶد و حʨʺʴو2022( م ʛʺʲلي مʨي حʰʷات عॼن ʨوه ،(  ʛام ʙتع ʥॽʶȞʺة والॽȃʨʻʳا الȞȄ

ون خʛ آو  Abd ELhakنʴاء العالʦ  (أانʛʷʱ واسعا ٳلى جʺॽع  ʺامʻه و صلي لهالʺʧʡʨ الأ
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غʛام مʧ الʲʺار الʢازجة  100ن ؗل أ ذٳ ).  تʜʽʺʱ ثʺار الفلفل الʴلʱʺॽʁǼ ʨها الغʚائॽة2022،

ه على ءعʧ احʨʱا ً% مʧ الʛʰوتʻʽات فʹلا 1.2 % مʧ الؔارʨȃهʙʽرات و 4.8 تȑʨʱʴ على

ʛاصʻم و العʨʽʶم والؔالʨʽتاسʨʰل الʲة مǽʚة الʺغॽنʙالʺع  ʙيʙʴوال  ȑʨʱʴǽأȑʚر الʨا على الفلʹǽ 

ʴǽي الأʺ ʧʽامʱʽس وعلى فʨʶʱال ʧان مʻسE ʧʽامʱʽف ،A ʧʽامʱʽف) ʥॽȃرʨȞالاس ʠوعلى حام ،C (

). ثʺʛة الفلفل الʴلFouad Abbas ،2020 ʨو Jasimالʱي ʱʴǽاجها الʦʶʳ للʨʺʻ الʶلʦॽ (  و

ॼات اԡأغॽʻة  ʛؗʺǼ اʹǽ هʚات، وهʙȄʨنʨة والفلافॽلʨʻʽات والأحʺاض الفʻʽؗالؔاروت ȑʨانʲال ʠǽ

ॼات  ʛؗʺالʰʶǼ انʶة الإنʴʸة لʙʽالأمف ʧم ʙيʙالع ʙقائي ضʨدورها ال ʖ انʶنԡا ʖʽʸي تʱاض الʛم

 ). 2022خʛون، آو  Cvtkovic(وॽɺة الʙمȄʨة وȃعʠ أنʨاع الʡʛʶان مʛاض القلʖ والأأمʲل 

 الهʙف مʧ الʙراسة:

1.  .ʨلʴات الفلفل الॼʻة لȄʛʹʵفات الʸال ʠعǼ لفة فيʱʵم ʜʽاكʛʱȃل وȞॽʻال ʛʽدراسة تأث 

نȄʜʺات الʺʹادة الإتأثʛʽ الȞॽʻل وʛʱȃاكʜʽ مʱʵلفة في مȐʨʱʴ نॼات الفلفل الʴلʨ مʧ  دراسة .2

 ʨʱʴة ومʙʶا للأك ʧةه مॽاتॼʻال ʨʺʻنات الʨمʛه. 

 

 

 

 

 

 

 

 



 

Summary 

            This study was conducted in one of the private nurseries in Jalawla 

district of Khanaqin District, located northeast of Diyala Governorate. With 

the aim of the effect of adding different concentrations of nickel on some 

growth parameters and the hormonal and enzymatic content of sweet 

peppers in the winter season of 2023, the experiment was carried out on 

February 1, 2023. Sweet pepper seeds were planted in one of the private 

nurseries in Al-Rashidiyah, Baghdad Governorate. When the plant reached 

the 3-4 leaf stage, the seedlings were transferred to plastic pots with a 

capacity of 10 kg, one seedling per pot. The experiment included treating 

the soil with 5 concentrations of nickel: 0, 100, 200, 300, and 400 mg. kg-1 

soil and was repeated. The coefficients are multiplied 3 times so that the 

final total number of experimental units is 15 units. 

The results of the current study showed the following: 

  1 - There was a significant decrease at the 5% probability level between 

the means of each of the plant height traits, the number of leaves, the 

number of plant branches, and the leaf area of the sweet pepper plant. It is 

also clear from the results that the lowest means were for the mentioned 

traits, which amounted to 10.33 cm for the plant height trait and 7.66 for 

the trait. The number of leaves, 1.00 for the number of plant branches, and 

17.46 for the leaf area were obtained as a result of treating the sweet pepper 

plant with nickel at a concentration of 400 mg.kg soil1 - compared to the 

control plant, which recorded the highest averages for these characteristics, 

which amounted to 20.33, 14.00, 3.33 and 47.10 cm2, respectively. . 

  2 - A significant decrease occurred between the averages of the fresh 

vegetative weight, the dry vegetative weight, the fresh root weight, and the 

dry root weight. The lowest averages were obtained as a result of treating 

the sweet pepper plant with a concentration of 400 mg.kg soil-1 of nickel, 



 

and it reached 19.103 g per weight. Fresh vegetative weight and 3.060 g for 

dry vegetative weight compared to the control treatment, which gave the 

highest averages of 39.688 g and 10.043 g for each of these two traits, 

respectively. Also, the concentration of 400 mg kg soil-1 gave the lowest 

averages for each of the fresh root weight of 2.153 g. The dry weight of the 

root was 0.980 g compared to the control treatment, which recorded the 

highest averages for these traits, which amounted to 6.293 g and 2.263 g, 

respectively. 

  3- The research results showed that there were significant differences for 

adding nickel at concentrations of 0, 100, 200, 300, and 400 mg.kg.soil-1 

on the chlorophyll index in the leaves of sweet pepper plants treated with 

nickel, to a decrease in the chlorophyll index at the concentration of 400 

mg.kg.soil-1 amounted to 27.27. SPAD compared to the control factor, 

which recorded the highest average, reaching 753.0 SPAD. 

  4 - The research results showed that there were significant differences 

between the average plant enzymatic activity as a result of treating the 

agricultural soil with nickel at concentrations of 0, 100, 200, 300, and 400 

mg.kg soil-1. The activity of the catalase enzyme (CAT) and the enzyme 

superoxide dismutase (SOD) increased their activity with increasing nickel 

concentration and The concentration of 400 mg.kg soil-1 gave the best 

value for the enzymatic activity amounting to 6.230 μg.ml-1 and 0.268 

μg.ml-for both the catalase enzyme and the superoxide dismutase enzyme, 

respectively, compared to the control factor for the catalase enzyme, which 

amounted to 0.660 μg. ml-1 and a treatment of 100 mg.kg soil-1 for the 

enzyme superoxide dismutase, amounting to 0.040 μg.ml-1. 

It was also noted from the results that the best enzymatic activity of the 

peroxidase (POD) enzyme was obtained as a result of treating the sweet 

pepper plant with nickel at a concentration of 300 mg.kg.Nb-1, as this 

concentration recorded the highest activity of this enzyme and amounted to 



 

6.070 μg.ml, compared to the treatment plant. The control that recorded the 

lowest value for enzyme activity was 3.280. μg.ml-1 

  5-The research results showed significant differences between the 

averages of the plant’s hormone content as a result of the addition of 

nickel, at concentrations of 0, 100, 200, 300, and 400 mg.kg soil-1, as the 

results indicated a decrease in the plant’s content of the auxin hormone 

(IAA) and the gibberellin hormone (GA3). It was an increasing decrease 

with increasing concentrations of nickel used, and the concentration of 400 

mg.kg soil-1 gave the lowest value for the plant content of the hormones 

auxin and gibberellin, amounting to 22.560 ng.g-1 and 35.690 ng.g-1, 

respectively, compared to the control plant. Which recorded the highest 

averages, amounting to 29.850 ng.g-1 and 40.120 ng.g-1, respectively. 

It was also noted from the results that the best content of the hormone 

abscisic acid (ABA) was obtained as a result of treating the sweet pepper 

plant with nickel at a concentration of 400 mg.kg of soil-1, as the highest 

content of this hormone was recorded and amounted to 8.98 ng.g-1 

compared to the control plant that The lowest value was recorded for the 

hormone content, amounting to 8.44 ng.g-1. 

 

 

 

 

 

 

 

 

 

 


