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ABSTRACT 

     This study was conducted in a private nursery in Kirkuk Governorate during the growing season 2023-2024 on Damask 

Rose (Rosa damascene Mill).The plants were treated with media that consisting (Loamy soil +Sawdust) with three levels 

(0,5,10%) and biofertilizer (Azotobacter chroococcum) with four concentratios (0,8,16,24 g pot-1) which applied in three 

doses (2023/3/15 ,2023/9/15 ,2024/3/15). The experiment established according to Randomized Complete Block Design 

(R.C.B.D). The results showed that, the use of culture media with (10% saw shavings) led to a significant increase in 

leaves total chlorophyll content, anthocyanin pigment assessment in flower petals ,leaves nitrogen percentage, leaves 

phosphorus percentage and leaves potassium percentage compared with control treatment.Bio-fertilizer application with 

24 g pot-1 led to significant difference in leaves total chlorophyll content, anthocyanin pigment assessment in flower 

petals, leaves nitrogen percentage, leaves phosphorus percentage and leaves potassium percentage compared with control 

treatment , when compared to the control characteristic, the following traits showed(leaves total chlorophyll content, 

leaves nitrogen percentage, leaves phosphorus percentage and leaves potassium percentage) notable variation as a result 

of the two-way interaction between the biofertilizer and culture media (24 g pot-1 +10% ). 
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Introduction 

     In general rose is a symbol of love and it is a source of beauty sense to satisfy human ,also it is an important popular 

commodity in global trade . The rose flower offers aesthetic and functional benefits, significantly enhancing the commercial 

and economic value of the plant [1]. Roses are deciduous or evergreen shrubs, depending on the species, with growth habits 

that may be upright ,creeping ,or climbing.Rose belonge to Rosaceae family, Rosa genus which contains 310 species and 

more than 30,000 commercial varieties[2]. Some varieties  have stems with thorns arranged alternately. While the recent 

hybrid used as picking flowers, are free of thistles or may be very few[3]. The plant's compound leaves consist  of leaflets  

arranged in opposite positions[4]. Additionally, the plant produces large, fragrant pink flowers , occasionally white. The 

flower has a thick, inverted flask-shaped receptacle containing dry fruits known as achenes , supported by a long pedicel . 

Whereas, sepals and petals numbers of panicle flowers multiples of five, with many stamen and carpel parts. The flower has 

a thick receptacle in an inverted flask shape contains inside dry fruits called seeds, with a long pedicel[5,6]. Growth media 

contain various substances that  directly or indirectly influence plant growth and development. Which improves soil biological 

properties and creates a suitable environment for root system growth and soil microorganisms [7] .Sawdust considered as a 

growth media that can be used for ornamental plants growth, where it provides the plants with nutrients from the 

decomposition of their organic matter. Pine sawdust can be used for this purpose, where it contains a high percentage of 

carbon (50%) and (0.1%) of nitrogen[8] .A biofertilizer is a preparation containhng  beneficial bacterial or fungi that colinize 

seeds or soil, enhancing plant nutrient uptake [9]  . Azotobacter has beneficial effects on crop growth and productivity through 

biosynthesis of bioactive substances. Also, microbe stimulation in the root zone, fertilizers production and plant disease 

inhibitors, nutrient absorption modification and finally nitrogen fixation enhancement  [10]. A study by [11] reported  

significant improvements in flower diameter, flower weight, flower yield and flower shelf life of Dahlia variabilis L. with  

(N80+P100+K100+ 2kg/ha Azotobacter) compared to the control. [12] demonstrated that treating gerbera plants with 

(Azotobacter chrooccum + Bacillus subtilus + Glomus mosseae)  increased leaf area, chlorophyll total content, dry matter, 

floral stem diameter and anthocyanin pigment in petals. 
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Materials and methods 
     The experiment was conducted at  Mohammed Nursery,Located on the main road between Kirkuk –Altun kobri ,Kirkuk 

Governotate, Iraq,during  the 2023-2024 growing season ( longitude 44.35 ,latitude 35.59).  One-year- old Damask Rose 

(Rosa damascene Mill) seedlings were used this experiment. The  following chemical characteristics were measured: total 

chlorophyll content in leaves , anthocyanin pigment assessment in flower petals(100 mg dry wt.-1), leaves nitrogen 

percentage(%), leaves phosphorus percentage (%) and leaves potassium percentage(%). The Growth media consisted (loamy 

soil+ sawdust) at levels of (0,5,10%) and biofertilizer was applied at concentrations (0,8,16,24 g pot-1).  Data were statistically 

analyzed  using the SAS (2001) program, and the means  were compared using Duncan's Multiple Range Test at 5%. The 

experiment was designed using a randomized complete block design (R.C.B.D) with three replicates. Each replicate contained 

12 experimental units and four observations for Each unit is experimental. Thus, the number of plants included in the 

experiment is 144. 

 

Results 

     Table(1) showed that (Azotobacter) application at 24 g pot-1 gave a significant effect on leaves total chlorophyll content 

(17549) compared to control plants which gave the least value (16677.1). While, the highest significant influence of culture 

media was at level (10%) on leaves total chlorophyll content by recording (173653) compared to the non-application ,which 

amounted (16889.75). The interaction between culture media at (10)% and (24) g pot-1 of Azotobacter gave a significant effect 

of leaves total chlorophyll (17865.0)  compared to the control treatment(15400.0). 

 

 

 

 

 

 

 

 

The averages with similar letters for each factor separately and their interactions did not differ significantly according to 

Duncan’s polynomial test at the 5% probability level. 

Table(2) shows that (Azotobacter) application at 24 g pot-1 gave significant differences in anthocyanin pigment assessment 

in flower petals (8.87) compared to the control which gave the lowest value(6.00).The effect of culture Media noticed at 

(10%) which led to a significant difference in anthocyanin pigment assessment in flower petals (8.08)compared to control 

(7.74).The (10%)+24 g pot-1 interaction showed a significant effect on anthocyanin pigment assessment in flower petals by 

recording (8.77) compared to the control treatment (5.87). 

 

 

 

 

 

 

 

The averages with similar letters for each factor separately and their interactions did not differ significantly according 
to Duncan’s polynomial test at the 5% probability level. 

Table1. Effect of Azotobacter biofertilizer and culture media on total chlorophyll content  of Rosa 

damascene Mill. 

Bio fertilizer 

gm 

Pot-1 

culture media%  
0 5   %  sawdust 10 %sawdust Impact 

rate of bio 

fertilizer 

0 15400.0 d 17266.3 bc 17365.0 abc 16677.1 c 

8 17400.0 ab 17345.7 abc 16839.3 c 17164.6 b 

16 17371.0 abc 17332.0 abc 17392.0 ab 17365 ab 

24 17388.0 ab 17394.0 ab 17865.0 a 17549 a 

Impact rate of 

Culture media 

16889.75c 17334.5b 173653a  

Table 2. Effect of Azotobacter biofertilizer and culture media on anthocyanin pigment assessment in 

flower petals(100 mg dry wt.-1) of Rosa damascene Mill. 

Bio fertilizer 
gm 

Pot-1 

culture media%  
0 5   %  sawdust 10 %sawdust Impact 

rate of bio fertilizer 

0 5.87 d 6.14 cd 5.99 d 6.00 b 
8 7.02 bc 7.36 b 8.34 a 7.75 ab 

16 8.85 a 8.84 a 9.24 a 7.98 ab 

24 9.20 a 8.65 a 8.77 a 8.87 a 
Impact rate of 
Culture media 

7.74 b 7.74 b 8.08 a  
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Table (3) Azotobacter application at 24 g pot-1 gave significant difference on leaves nitrogen percentage (1.80%) compared 

to control plants (1.19%). Culture media had a significant effect on leaves nitrogen percentage which were higher in (10% 

saw shaving) (1.54%) compared to control (1.39%).Interactions between culture media and biofertiliser significantly affected 

leaves nitrogen percentage, where significant differences were observed between (10%) and Azotobacter with 24 g pot-1 

(1.87%) copared to control treatment (1.13%). 

 

 

 

 

 

 

 

 

 

The averages with similar letters for each factor separately and their interactions did not differ significantly according to 

Duncan’s polynomial test at the 5% probability level. 

Table (4) showed that ,Azotobacter application at 24 g pot-1 gave significant difference on leaves phosphorus percentage 

(2.88%) compared to control plants which gave the lowset value (2.30%). Culture media had Significant influence on leaves 

phosphorus percentage , where using (10%saw shaving) led to significant record (2.66%) compared to control(2.54%). There 

was a significant culture media and biofertiliser interaction on leaves phosphorus percentage, where Azotobacter application 

with 24 g pot-1 gave significant percentage of leaves phosphorus(2.92%) compared to control treatment(2.22%). 

 

 

 

 

 

 

 

 

The averages with similar letters for each factor separately and their interactions did not differ significantly according to 

Duncan’s polynomial test at the 5% probability level 

Table(5) Azotobacter application by 24 g pot-1 gave significant difference in leaves potassium percentage (2.33%) 

compared to control which gave the lowest value(1.85%). While , culture media at (10% saw shaving) led to significant 

difference in leaves potassium percentage ,where it amounted (2.11%) compared to the control (1.99%). The interaction 

between culture media at(10%) and addition 24 g pot-1 of Azotobacter gave significant difference in leaves potassium 

percentage (2.39%) compared to the control treatment(1.81%). 

 

Table 3. Effect of Azotobacter biofertilizer and culture media  on the Leaf nitrogen content(%) of 

Rosa damascene Mill. 
Bio fertilizer 

gm 
Pot-1 

culture media%  
0 5   %  sawdust 10 %sawdust Impact 

rate of bio 
fertilizer 

0 1.13 g 1.22 fg 1.22 fg 1.19 c 
8 1.23 fg 1.33 ef 1.42 de 1.33 b 

16 1.44 de 1.50 d 1.64 c 1.53 ab 

24 1.74 bc 1.80 ab 1.87 a 1.80 a 
Impact rate of 
Culture media 

1.39 c 1.47 b 1.54 a  

Table 4. Effect of Azotobacter biofertilizer and culture media  on the Leaf phosphorus 
content(%) of Rosa damascene Mill. 

Bio fertilizer 
gm 

Pot-1 

culture media%  
0 5   %  

sawdust 
10 %sawdust Impact 

rate of bio 
fertilizer 

0 2.22 g 2.29 g 2.38 f 2.30 d 
8 2.46 ef 2.54 de 2.57 d 2.53 c 

16 2.63 cd 2.67 c 2.78 b 2.69 b 
24 2.85 ab 2.88 a 2.92 a 2.88 a 

Impact rate of 
Culture media 

2.54 c 2.60 b 2.66 a  
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The averages with similar letters for each factor separately and their interactions did not differ significantly according to 

Duncan’s polynomial test at the 5% probability level. 

 

discussion 

     The results in table (1 and 2) shows a significant influence of biofertiliser and culture media on leaves total chlorophyll 

content and anthocyanin pigment assessment in flower petals. This influence may be due to the ability of fixation which links 

to nitrogen enzyme activity that contributed  in inceasing plant nitrogen content [13]. Also, producing growth- stimulating 

hormones, especially auxin, some organic acids secretion and phosphate breakdown enzymes. This cloud improved 

phosphorus availability for the plant which also noticed results from table (3, 4 and 5) shows leaves nitrogen , phosphorus 

and potassium percentage responded significantly to the biofertilizer and culture media. This may be dua to the incease in 

elements concentration for the grown plants in growth media. This pushed the compounds to work as growth regulators to 

Enhance root establishment process to absorb nutrients from the soil solution. This outcome participate in increasing leaves 

total chlorophyll content and anthocyanin pigment assessment in flower petals [14, 15]. Also, nutrient content of organic 

media might improve vegetative growth traits, especially nitrogen and magnesium which are important in increasing leaves 

content of chlorophyll and anthocyanin pigment.  Furthermore,  may it linked to the content of culture media of necessary 

elements such as cellulose and hemicellulose or other compounds that encouraging plant growth[16, 17, 18]. Increased 

vegetative growth, which affected the increased of carbon metabolism products and elements accumulation, with the 

findings[19, 20, 21, 22]. It may also due to the biofertilizers effect in improving plant growth ,and the role of these bacteria 

in colonizing plant roots, which leads to an increase in adventitious roots number and root length and increasing plant nutrients 

absorption [23]. 

 

Conclusion 

     The results showed that culture media (10% sawdust) and biofertilizer (Azotobacter) at level (24 g pot-1) led to a significant 

increase in (leaves total chlorophyll content, anthocyanin pigment assessment in flower petals, leaves nitrogen percentage, 

leaves phosphorus percentage and leaves potassium percentage ) compared to other treatments. 

 

Recommendation 

     The research recommends the use of culture media and biofertilization with higher concentrations on other ornamental 

plants. 
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تأثير استبدال الذرة بنشأ البطاطا مع أو بدون مكملات انزيمية في علائق الدجاج البياض على 

 .صفات جودة البيض

 1أسامة ابراهيم احمد  1متين يلماز البياتي  1زينب عباس فاضل
 .العراق  ,كركوك ,جامعة كركوكة, كلية الزراع ,البستنة وهندسة الحدائققسم 1

  الخلاصة

 Rosa damasceneعلى نباتات الورد الدمشقي 2023-2024اجريت هذه الدراسة في احدى المشاتل الأهلية العائدة لمحافظة كركوك في الموسم الزراعي      

Mill ( بثلاث مستويات مختلفة )( واضافة المخصب الحيوي )0,5,10اذ تم معاملة النباتات بالوسط المكون من  )التربة المزيجية+نشارة الخشب%Azotobacter 

chroococcum( بأربعة تراكيز مختلفة من سماد المخصب الحيوي )شوائية ( على ثلاث دفعات . استخدم تصميم القطاعات الع1-غم اصيص 0,8,16,24

% نشارة خشب( ادى الى تفوق معنوي في محتوى الاوراق من الكلوروفيل الكلي , 10(. اظهرت النتائج ان استخدام الوسط الزراعي بمستوى )R.C.B.Dالكاملة)

اق, النسبة المئوية للبوتاسيوم في الاوراق تقدير صبغة الانثوسيانين في بتلات الازهار , النسبة المئوية للنتروجين في الاوراق, النسبة المئوية للفسفور في الاور

الى فروقات معنوية في محتوى الاوراق من الكلوروفيل الكلي, تقدير صبغة  1-غم اصيص 24مقارنة مع نباتات المقارنة. ادى اضافة المخصب الحيوي بتركيز 

المئوية للفسفور في الاوراق , النسبة المئوية للبوتاسيوم في الاوراق وذلك عند الانثوسيانين في بتلات الازهار , النسبة المئوية للنتروجين في الاوراق , النسبة 
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ة المئوية للنتروجين في مقارنتها بعدم اضافة المخصب الحيوي, وبالمقارنة مع صفة المقارنة اعطت الصفات التالية )محتوى الاوراق من الكلوروفيل الكلي ,  النسب

 24ي الاوراق, النسبة المئوية للبوتاسيوم في الاوراق ( فرقاً معنوياً نتيجة التداخل الثنائي بين المخصب الحيوي ووسط النمو ) الاوراق, النسبة المئوية للفسفور ف

 .%(10+    1-غم اصيص

 

 .Azotobacter ,Azotobacter chroococcum.الورد الدمشقي, الوسط الزراعي , التسميد الحيوي ,: الكلمات المفتاحية

 


