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  الʸقʗمة  -1

مʨ    ʧوه    Fabaceaeاحʙ نॼاتات العائلة الॼقʨلॽة    .Phaseolus vulgaris Lالفاصʨلॽاǽعʙ نॼات  

  ʧʽوتʛʰالǼ الغॽʻة  الʺعʙنॽة  و  الؔارʨȃهʙʽرات  و  الʺʴاصʽل  والفʶفʨر  لالؔا مʲل  الاملاح  الʙʴيʙ و ʨʽʶم 

Ǽ  ،والفʱʽامʻʽات  غॽʻة  الʛʹʵاء  الامʻʽي  والفاصʨلॽا   ʠامʴالʧʶح)  ʧʽاسॽʻفي  2002 ، ال الفاصʨلॽا  تʜرع   .(

العʛاق مʧ اجل الʨʸʴل على القʛنات الʛʹʵاء والʚʰور الʳافة وفي الʜراعة الॽɿȄʛʵة تعʢي قʛنات خʹʛاء  

Ȍفق،  ʥلʚؗ    ةॽʺʴʺال الʛʤوف  Ǽاسʙʵʱام  الʱʷاء  في  زراعʱها   ʧȞʺǽاتات    لأنهاॼن  ʧافئالمʙال  ʦسʨʺ،    ʧم

الʺعʛوف ان الॼقʨلॽات تʙخل في الʙورة الʜراॽɺة ولها قʙرة  على تʗʽʰʲ الʛʱʻوجʧʽ الȑʨʳ الا ان الفاصʨلॽا  

 ȑʨʳال  ʧʽوجʛʱʻال  ʗʽʰʲت في  فعالة   ʛʽغ الॼقʨلॽات   ʧم  ʙتع،  ॽائॽʺॽؗ ؗان  سʨاء   ʙʽʺʶʱال عامل   ʙعǽ  ʥلʚأو    ال

Ȅʨʹاع  Ȅʨʽح زȄاد   ااو  وسائل   ʙوأح الʺʨʸʴل  خʙمة  عʺلॽات   ʦأه  ʧات  مॽالفعل  ʦॽʤʻت في  لʙوره  الانʱاج  ة 

ʳلʶالفॽ صاً بةʨʸات وخॼʻاخل الʙʜʽهʳراس  تʨة (بॽائʚالغ ʛاصʻالعǼ ونʛ2011 ، وآخ .( 

ॼات الȄʨَّ̔ʴة،    ʧم ّy ʵʺام الʙʵʱائي هي اسॽʺॽؔال ʙʽʺʶʱالǼ ȋاʛالإف ʧِْم ʙ َɹ  إذ الاسʛʱاتॽʳॽات الʺॼʱعة لِل

ॽة اقʸʱادǽة في مʳَال الʜراعة مʧ خِلال زȄادَة إمʸʱاص Ǽَعʠ العʻاصʛِ الغʚائॽة ؗالفʶفʨر   ِ̋ انَها ذاتْ أه

 Ȑʛّغʸال  ʛاصʻَوالع  ʧʽوجʛʱِ̒خلالأو    ،وال  ʧم    ʨʺʻال مʤّʻʺات   ʠعǼَ دورهاإفʛاز   ʧع ʛʢَॽة    فʹلا  ʁَّ ال في 

الʨاʯʡة  و الȄʨَّ̔ʴة   فȄʛʢات  و ؗلْفʱَها  الؔائʻات  هʚه   ʧر مʨȞǽِا  الʺاʜايMycorrhiza    ح   إذॽʁلʱال ǼالʺاʨȞǽرايʜا   أن 

 ʕد يȑ  لىا   ʧʽʶʴاجات ال  تॽʱل الاحʽِاصِل وتَقلʴادَة الȄات وزॼَ̒ال ʨʺة  حالَة نॽائʚوال غʴ  ʙة مȄʛʢاض الفʛالأم ʧ 

 )Videgain-Marco  ونʛ2021 ، وآخ ; Yu  ونʛ2022 ، وآخ ; Coşkun  ونʛ2023 ، وآخ ( 
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ʥلʚك  ȃʛʱر في الʨفʶالف ʛʸʻة عȄʜادة جاهȄدورا في ز ȑدʕر   ةتʙخلال مق ʧات  إذ  على  تها  مॼ ʛؗة مǼا

وان الʛʢॽʶة على    HPO4 ،1-PO42H-2  الى مʴلʨل الȃʛʱة ʨʸǼرة جاهʜة     ʡلاقةȂو   الفʶفʨر الʺʛʱسॼة

الاو   ʦॽʢʴت  ȘȄʛʡ  ʧع  ʦʱي للॼʻات   ʜاهʳال وزȄادة أالفʶفʨر  الʺʛʱسॼة  والفʨسفات  الؔالʨʽʶم   ʧʽب الʛاʢǼة   ʛص

  ʠة او في خفȃʛʱر في الʨفʶة الفȄʜجاهpH ةȃʛʱال )Al-Maliki و Ebreesum،  2020( . 

الॼʻاتي يʦʱ إنʱاجها مʧ مʨاد نॼاتॽة مʲل الʷʴائʞ   فʦʴالهʨ مادة شʽʰهة Biochar  Ǽالȑʨʽʴ    الʨȃʛؔن  

الغاǼات الʱي تʴʱلل في درجات حʛارة عالॽة ، أثʻاء هʚه العʺلॽة تʱغʛʽ الʨʵاص اشʳار والʺʵلفات الʜراॽɺة و 

 ،  وآخʛون   Ǽ)Tomczykالʨȃʛؔن  الفȄʜʽائॽة والॽʺॽؔائॽة للʺʨاد الॼʻاتॽة إلى مادة عالॽة الʺʶامॽة وثابʱة وغॽʻة  

ʨʺʻ  ل  هʴفʜ وملȃʛʱة  مʻʶʴة لʸʵائʟ اتʛʽʷ الأʴǼاث الʙʴيʲة إلى أنه مʧ الʺʺʧȞ اسʙʵʱامه ؗʺادة   ،)2020

تʧʽʶʴ العʙيʙ مʧ خʸائʟ الȃʛʱة الفȄʜʽائॽة والॽʺॽؔائॽة والʨʽʰلʨجॽة  ǽعʺل الʨȃʛؔن الȑʨʽʴ على    إذ     الॼʻاتات 

)Abed    ،2018;   Yan   ونʛ2023  ،  وآخ  ;  Nyambo   ونʛم    في  )2023  ،  وآخʙتق ما  هʙفʗ ضʨء 

   -الʙراسة الʴالॽة الى :

الʺاʨȞǽرايʜا    تأثʛʽدراسة   .1  ʛʢفǼ الGlomus mosseae    ȑʨʽʴالʱلॽʁح  الʨȃʛؔن  اضافة  مع  وتʙاخله 

Biochar  اءʛʹʵا الॽلʨات الفاصॼن ʨʺفي نPhaseolus vulgaris L. . 

2.   ʛʽإضافة تأث   ȑʨʽʴن الʨȃʛؔال   Biochar    اʜرايʨȞǽالʺا ʛʢة لفȄʜرايʨȞǽفات الʺاʸال ʠعǼ فيGlomus 

mosseae . 

 

 



Summary  

        The experiment was carried out in the Department of Biology , College of 

Education for pure sciences , University of Diyala, The aim to studying the effect 

of biofertilization with the mycorrhizal fungus Glomus mosseae and the addition 

of biochar on the vegetative and root growth of green bean plants growing in 

plastic pots. The experiment included two factors, the first was biofertilizer 

mycorrhizal fungi and the second was biochar , which was added in two 

concentrations 1% and 3% of the soil weight. The experiment was carried out 

according to a Randomized Complete Block Design (R.C.B.D) with three 

replications, and the averages of the coefficients were compared using the Duncan 

multinomial test at the probability level of 0.05. The results can be summarized as 

follows: 

1- There was a significant decrease in the rate and index of infection with 

mycorrhizal fungi compared to the inoculation treatment with mycorrhizal fungi, 

as it was found that decreases with increasing biochar concentration. 

2- The results showed a significant increase in the vegetative growth parameters of 

green bean plants upon biofertilization with mycorrhizal fungi, the addition of 

biochar, and the interaction between them. The interaction treatment between 

mycorrhizal fungi and 3% of biochar outperformed the rest of the treatments, as it 

achieved the highest level of plant height, which reached 14.94 cm, with a 



percentage of An increase of 50.45% compared to the control treatment, which 

recorded a plant height of 9.93 cm. The treatment of mycorrhizal fungi with 1% 

biochar recorded the highest average number of leaves, which was 17.33 leaves. 

Plant-1, with an increase of 57.55% . The highest rate of vegetative fresh weight 

was in the treatment of mycorrhizal fungus interference and 3% and 1% 

biocarbon, respectively, and it was 39.13 gm and 38.5 gm, respectively, with an 

increase rate of 26.63% and 24.59%, respectively, compared to the control 

treatment without addition, which recorded 30.90 gm Fresh weight. 

The mycorrhizal fungus intervention treatment with 3% biochar achieved the 

highest dry weight of the shoot, which was 2,540 gm, with an increase of 70.93% 

compared to the control treatment, which recorded the lowest dry weight of the 

shoot, which was 1,486 gm. 

 

3- All treatments were significantly superior to the control treatment in increasing 

root system lengths. The mycorrhizal fungus intervention and 1% biochar 

treatment achieved the highest increase in root length, which was 63.8 cm, with an 

increase rate of 50.47% compared to the control treatment, the lowest rate of root 

system length, which was 42.4 cm. The treatment of mycorrhizal fungi with 3% 

biochar also significantly outperformed the rest of the treatments in increasing the 

root fresh weight, which was 28.36 gm, with an increase rate of 96.80%, compared 



to the control treatment, which recorded the lowest rate of root fresh weight, 

which was 14.41 gm. The two treatments of mycorrhizal fungi with 3% biocarbon 

and 1% biocarbon also achieved a significant increase in the average dry weight of 

the root system compared to the rest of the treatment, which was 2.257 gm and 

1.933 gm, respectively, with an increase rate of 151.61% and 115.49%, 

respectively, compared to The control treatment recorded the lowest average root 

dry weight, which was 0.897 gm. 

 

 

 

 

 

 

 

 

 

 


