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ABSTRACT 

This experiment was carried out at two different locations, the first location (Duhok) and the second location Zakho 

(Batifa) during spring growing season (2023). To determine the impact of three concentrations of bread yeast (0, 8 

and 16 gL-1) and three concentrations of humic acid (0, 4 and 8 ml L-1) on two cultivars of potato (Laperla cv. and El 

Mudo cv.). The results appeared that the El Mudo cv. was superior over the Laperla cv. in weight of tuber (g), total 

yield (kg plant-1), phosphorus%, potassium%, and calcium% under both locations, nitrogen% in the first location. 

Foliar application of 16 g L-1 bread yeast significantly increased all the studied vegetative growth, yield and nutrient 

contents in both locations. Foliar application of 8 ml L-1 humic acid gave the highest significant value of plant height 

(cm), number of branches plant-1, leaf area (cm2), number of tuber, nitrogen%, potassium% and calcium% under both 

locations, while 4 ml L-1 significantly increased weight of tuber (g) and total yield (kg plant-1). The combined 

influences of two factors, namely cultivars and bread yeast, cultivars and humic acid, and bread yeast and humic acid, 

significantly enhanced most of the studied parameters. The triple interaction among three factors caused positive 

significant differences in all vegetative growth, yield and nutrient content in both locations.. 
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INTRODUCTION 

Potato (Solanum tuberosum L.) is one of the most significant vegetable plants grown for human use and belongs to 

the Solanaceae family. Because potato crop is high in minerals, amino acids, and carbs, they rank fourth in terms of 

importance, behind wheat, rice, and maize [1]. It is a globally diet that is a great source of carbs and low in fat. The potato 

production exceeded 376 million tons of potatoes produced worldwide, occupying 19.34 million hectares [2]. 

Bread yeast has the capacity to produce a variety of enzymes that can change monosaccharides into CO2 and alcohols, 

which plants utilize for photosynthesis [3]. A rich reservoir of vital nutrients, it also contains amino acid, protein, and 

plant hormones like cytokines. These include magnesium, calcium, iron, nitrogen, phosphorus, potassium, sulfur, salt, 

silicon, zing and silicon. [4]. Bread yeast has a significant impact on the growth of fruits and vegetables, speeds up the 

absorption of carbohydrates, and promotes cell division and elongation, the creation of proteins, nucleic acids, and 

chlorophyll [5]. According to earlier studies, applying bread yeast topically to various vegetable crops improved their 

development, yield, and quality [6] [7] [8]. found that the treatment of bread yeast soaking and spraying significantly 

increased growth and yield of potato plant compared with untreated plants. 

Humic acid is one of the humus substance's constituents, is produced when organic matter breaks down. This process 

produces molecules with various molecular weights, some of which include varying amounts of carbon, hydrogen, and 

oxygen. These materials play a crucial role in plant nutrition when they are added to the vegetative part of the plant [9]. 

This can be seen in the way they affect photosynthesis and respiration processes, activating some enzymes and inhibiting 

others. They also increase the plant's resistance to harsh growing season conditions and increase the permeability of cell 

membranes, which in turn stimulates a variety of biological reactions in the plant and increases Cytokinin with increasing 

Auxin. This acid enhances the absorption of nutrients. [10]. Numerous investigations have demonstrated the advantageous 

function of humic acid in augmenting the permeability of cell membranes, evapotranspiration, hormone, photosynthetic 

rate, absorption of proteins and elongation of root cells [11]. Humic acid treatment increased the development of potato 

plants, photosynthetic markers, and yield of tubers under greenhouse conditions at varying degrees of water deficiency 

[12] . The single plant yield, tuber weight, and plant height were all better with 0.75 gm.m2 of humic acid [13]. 

The present study aims to examine the effects of applying humic acid, bread yeast, and their combined effects on the 

vegetative growth, yield and nutrient contents of two cultivars of potato plant in two locations. 

MATERIALS AND METHODS 

This experiment was conducted at two locations, the first location was at the vegetable farm, College of Agricultural 

Engineering Sciences, University of Duhok (Duhok location) at latitude 36o.51 N, longitude 42o.52 E. The second location 
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in the Zakho (Batifa location) at latitude 37o.11 N, longitude 43o.06 E, during spring growing season 2023. Tuber of 

potato was planting on 23 February 65 cm between separates rows and 25 cm separates plants. 

A completely randomized block design (RCBD) was used in this study. There were three replications and ten plants 

in each experimental unit. The factors investigated in this research were three levels of bread yeast (0, 8 and 16 g L-1), 

three levels of humic acid (0, 4 and 8 ml L-1) and two cultivars of potato (Laperla cv. and El Mudo cv.). Every plant in 

this study was given regular horticultural and agricultural treatments, just like the ones used in the vegetable farms in both 

locations. Starting after the four true leaves stage, three treatments of humic acid and bread yeast were implemented at 

intervals of fifteen days. The data were analyzed statistically by using SAS statistical analysis. Duncan's multiple range 

test at 0.05 level was used to verify the differences between the means of the treatments [14]. 

Experimental measurement: 

Vegetative growth parameters: 
Five plant were randomly chosen from each experimental unit to measure the plant height (cm), number of branches 

plant-1, and leaf area (cm2). 

Yield parameters: 

Five plant were randomly chosen from each experimental unit to measure the number of tuber plant-1, weight of tuber 

(g) and total yield (kg plant-1). 

nutrients contents in the tubers:  nitrogen%, phosphorus%, potassium% and calcium% 

RESULTS   AND DISCUSSIONS 

1-Plant height (cm) 

Table (1) shows that the Laperla cv. was superior over the El Mudo cv. in two locations, which gave the highest plant 

height (54.85 in Duhok and 50.59 cm in Batifa). Application of bread yeast at concentration 16 g L-1 significantly 

enhanced plant height (56.11 Duhok, 52.78 cm in Batifa) as compared with control (46.39 and 43.89 cm) respectively. 

Foliar application of humic acid at concentration 8 ml L-1 produced the highest significant value (54.39 cm in Duhok 

location and 50.72 cm in Batifa location). 

Regarding the combination between cultivars and bread yeast had a significant effect, the best interaction (58.78 cm 

in Duhok and 55.00 cm in Batifa) was observed between Laperla cv. and 16 g L-1 bread yeast. Regarding the interaction 

between cultivars and humic acid concentrations, the highest value (58.44 cm and 53.56 cm) respectively was observed 

between Laperla cv. and 8 ml L-1 humic acid. The combination between 16 g L-1 bread yeast and 8 ml L-1 humic acid in 

two locations produced the highest value (58.33 and 54.50 cm) respectively. 

Although the interaction among three factors was significant effect, the highest plant height (59.33 cm in Duhok) was 

observed among (Laperla cv., 16 g l-1 bread yeast and 8 ml L-1 humic acid). While the highest plant height (56.00 cm in 

Batifa) was observed among (Laperla cv., 16 g l-1 bread yeast and 4 ml L-1 humic acid).  On the other hand, the lowest 

(41.33 and 40.00 cm) respectively was observed among (Laperla cv., 0 g L-1 bread yeast and 0 ml L-1 humic acid).

 

Table (1) Impact of  bread yeast, humic acids and their bombinated application on plant height (cm) of two 

potato cultivars in (Duhok and Batifa) locations. 

Duhok 

Cultivars 

bread 

yeast 

g L-1 

Humic acid (ml L-1) Cultivars* 

Bread 

yeast 

Cultivars 
0 4 8 

Laperla 

0 41.33 h 46.00 e-g 58.33 a 48.56 c 

54.85 a 8 55.67 ab 58.33 a 57.67 ab 57.22 a 

16 58.33 a 58.67 a 59.33 a 58.78 a 

El Mudo 

0 46.00 e-g 44.33 gh 42.33 gh 44.22 d 

48.89 b 8 45.67 fg 50.00 de 51.33 cd 49.00 c 

16 49.00 d-f 54.00 bc 57.33 ab 53.44 b 

Humic acid 49.33 c 51.89 b 54.39 a 
Bread 

yeast 

 

 

Cultivars* 

Humic acid 

Laperla 51.78 c 54.33 b 58.44 a  

El 

Mudo 46.89 e 49.44 d 50.33 cd  

Humic acid* 

Bread yeast 

0 43.67 d 45.17 d 50.33 c 46.39 c  

8 50.67 c 54.17 b 54.50 b 53.11 b  

16 53.67 b 56.33 ab 58.33 a 56.11 a  

Batifa 

Laperla 
0 40.00 e 42.67 c-e 51.33 ab 44.67 cd 

50.59 a 
8 51.33 ab 50.67 ab 54.33 a 52.11 ab 
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16 54.00 a 56.00 a 55.00 a 55.00 a 

El Mudo 

0 43.00 c-e 44.33 c-e 42.00 de 43.11 d 

46.74 b 8 
44.00 c-e 48.00 bc 

47.67 b-

d 
46.56 c 

16 46.00 b-d 51.67 ab 54.00 a 50.56 b 

Humic acid 46.39 b 48.89 a 50.72 a 
Bread 

yeast 

 

 

Cultivars* 

Humic acid 

Laperla 48.44 b 49.78 b 53.56 a  

El 

Mudo 44.33 c 48.00 b 47.89 b  

Humic acid* 

Bread yeast 

0 41.50 e 43.50 de 46.67 cd 43.89 c  

8 47.67 bc 49.33 bc 51.00 ab 49.33 b  

16 50.00 bc 53.83 a 54.50 a 52.78 a  

*Mean within a column, row and their interaction following with the same letters are not significantly different 

according to Duncan multiple range test at 0.05 level. 

2-Number of branches plant-1 

     Data in Table (2) displays that there were not significant effects between two cultivars in Duhok location, while in 

Batifa location the Laperla cv. gave the highest number of branches plant-1 (9.04). Application 16 g L-1 bread yeast 

produced maximum value in two locations (8.22 and 9.83) respectively. Using humic acid at concentrations 4 and 8 ml 

L-1 in Duhok significantly enhanced number of branches (7.67), whereas in Batifa 8 ml L-1 humic acid had a maximum 

value (9.06).  

Concerning the double interaction between El Mudo cv. and 16 g L-1 bread yeast produced maximum value (8.33) in 

Duhok. In comparison, the interaction between Laperla cv. and 16 g L-1 bread yeast had a maximum value (10.11) in 

Batifa. The interaction between cultivars and humic acid was significantly impacted on the branches number, in Duhok 

location the highest number (7.78) was noticed between El Mudo cv. and 8 ml L-1 humic acid, while in Batifa location 

the highest value (9.56) was found between Laperla cv. and 4 ml L-1 humic acid.  The interaction between 16 g L-1 bread 

yeast and 8 ml L-1 humic acid in Duhok produced the maximum number (9.17), whereas in Batifa, the interaction between 

16 g l-1 bread yeast and 4 ml L-1 humic acid produced the greatest significant value (10.33). 

The interaction among El Mudo cv., 16 g L-1 bread yeast and 8 ml L-1 humic acid produced the greatest number of 

branches plant-1 (9.33) in Duhok location, whereas the interaction among Laperla cv., 16 g L-1 bread yeast and 4 ml L-1 

humic acid produced maximum value (10.67) in Batifa location.

Table (2) Impact  of bread yeast, humic acids and their combination on number of branches plant-1 of 

two potato cultivars in (Duhok and Batifa) locations. 

Duhok 

Cultivars 

bread 

yeast 

g L-1 

Humic acid (ml L-1) Cultivars* 

Bread 

yeast 

Cultivars 
0 4 8 

Laperla 

 

0 5.67 f 6.67 d-f 7.00 c-f 6.44 e 

7.37 a 8 
7.67 b-

e 8.33 a-c 6.67 d-f 
7.56 bc 

16 
7.33 c-

e 8.00 a-d 9.00 ab 
8.11 ab 

El Mudo 

0 6.33 ef 7.33 c-e 6.33 ef 6.67 de 

7.44 a 8 
7.00 c-

f 7.33 c-e 7.67 b-e 
7.33 cd 

16 
7.33 c-

e 8.33 a-c 9.33 a 
8.33 a 

Humic acid 6.89 b 7.67 a 7.67 a 
Bread 

yeast 

 

 

Cultivars* 

Humic acid 

Laperla 6.89 b 7.67 ab 7.56 ab  

El 

Mudo 6.89 b 7.67 ab 7.78 a  

Humic 

acid* 

Bread yeast 

0 6.00 e 7.00 cd 6.67 de 6.56 c  

8 
7.33 b-

d 7.83 bc 7.17 cd 
7.44 b 

 

16 
7.33 b-

d 8.17 b 9.17 a 
8.22 a 
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*an within a column, row and their interaction following with the same letters are not significantly different 

according to Duncan multiple range test at 0.05 level. 

3- Leaf area (cm2) 

Table (3) shows that there were no significant differences between two cultivars on leaf area in the both locations. 

Foliar application of 16 g L-1 bread yeast produced highest significant value (26.13 cm2 in Duhok and 24.77 cm2 in Batifa. 

Using humic acid at concentration 8 ml L-1 significantly enhanced leaf area in both locations which produced (26.64 cm2 

and 24.73 cm2) respectively.  

The dual interaction between two factors had a significant effect, the interaction between El Mudo cv. and 16 g L-1 

bread yeast had a highest leaf area (26.49 cm2) in Duhok. In contrast, in Batifa the interaction between Laperla cv. and 

16 g L-1 bread yeast had a largest leaf area (24.98 cm2). The interaction between Laperla cv. and 8 ml L-1 humic acid 

produced highest value in both locations (27.08 and 25.25 cm2) respectively. The maximum leaf area (28.83 cm2 in Duhok 

and 27.29 cm2 in Batifa) was observed between 16 g L-1 bread yeast and 8 ml L-1 humic acid.  

The interactions of the three factors had a significant difference, the maximum leaf area in both location (30.14 and 

27.44 cm2) was found from the interaction among El Mudo cv., 16 g Ll-1 bread yeast and 8 ml L-1 humic acid.

Table (3) Impact of  bread yeast, humic acids and their bombinated application on leaf area (cm2) of two   

potato cultivars in (Duhok and Batifa) locations. 

Duhok 

Cultivars 

bread 

yeast 

g L-1 

Humic acid (ml L-1) Cultivars* 

Bread 

yeast 

Cultivars 
0 4 8 

Laperla 

 

0 23.80 f 24.43 ef 28.85 ab 25.69 ab 

25.61 a 8 26.77 cd 24.49 ef 24.88 ef 25.38 b 

16 25.30 d-f 24.49 ef 27.53 bc 25.77 ab 

El Mudo 

0 23.81 f 23.86 f 24.18 ef 23.95 c 

25.14 a 8 25.85 de 24.80 ef 24.27 ef 24.98 b 

16 24.16 ef 25.17 d-f 30.14 a 26.49 a 

Humic acid 24.95 b 24.54 b 26.64 a 
Bread 

yeast 

 

Cultivars* 

Humic acid 

Laperla 25.29 bc 24.47 c 27.08 a  

El Mudo 24.61 c 24.61 c 26.20 ab  

Humic 

acid* 

Bread yeast 

0 23.81 c 24.15 c 26.52 b 24.82 b  

8 26.31 b 24.65 c 24.58 c 25.18 b  

16 24.73 c 24.83 c 28.83 a 26.13 a  

Batifa 

Laperla 

 
0 

22.72 de 23.35 c-e 

24.97 a-

d 
23.68 a 24.28 a 

Batifa 

Laperla 

 

0 6.00 e 7.67 c-e 8.67 a-d 7.44 b 

9.04 a 8 
9.67 a-

c 

10.33 

ab 8.67 a-d 
9.56 a 

16 
9.67 a-

c 10.67 a 10.00 ab 
10.11 a 

El Mudo 

0 
8.33 b-

d 7.00 de 8.33 b-d 
7.89 b 

8.41 b 8 
7.67 c-

e 7.33 de 8.33 b-d 
7.78 b 

16 
8.33 b-

d 

10.00 

ab 10.33 ab 
9.56 a 

Humic acid 8.28 b 8.83 ab 9.06 a 
Bread 

yeast 

 

 

Cultivars* 

Humic acid 

Laperla 8.44 b 9.56 a 9.11 ab  

El 

Mudo 8.11 b 8.11 b 9.00 ab  

Humic 

acid* 

Bread yeast 

0 7.17 e 7.33 ed 8.50 cd 7.67 c  

8 8.67 c 8.83 c 8.50 cd 8.67 b  

16 9.00 bc 10.33 a 10.17 ab 9.83 a  
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8 25.68 a-c 23.25 c-e 23.64 c-e 24.19 a 

16 23.70 c-e 24.10 c-e 27.14 ab 24.98 a 

El Mudo 

0 21.66 e 22.39 de 22.39 de 22.15 b 

23.53 a 8 
24.46 b-

e 24.45 b-e 22.77 c-e 
23.89 a 

16 22.77 c-e 23.44 c-e 27.44 a 24.55 a 

Humic acid 23.50 b 23.50 b 24.73 a Bread 

yeast 

 

 

Cultivars* 

Humic acid 

Laperla 24.03 ab 23.57 b 25.25 a  

El Mudo 22.96 b 23.43 b 24.20 ab  

Humic 

acid* 

Bread yeast 

0 22.19 c 22.87 c 23.68 bc 22.91 b  

8 25.07 b 23.85 bc 23.21 bc 24.04 a  

16 23.23 bc 23.77 bc 27.29 a 24.77 a  

*Mean within a column, row and their interaction following with the same letters are not significantly different 

according to Duncan multiple range test at 0.05 level. 

4- Number of tuber plant-1 
      Result in table (4) shows that there were no significant differences between two cultivars on number of tubers 

plant-1 in both locations. Foliar application of bread yeast at concentrations 8 and 16 g L-1 significantly increased the 

number of tuber plant-1, the maximum value was observed at 16 g L-1 in both locations (18.39 and 21.39, respectively). 

Foliar application of 8 ml L-1 humic acid gave the highest significant value (17.94 in Duhok and 21.17 in Batifa). 

The interaction between Laperla cv. and 16 g L-1 bread yeast had the highest significant number of tubers plant-1 

(18.78) in Duhok location, whereas in Batifa location the highest value (22.11) was found between Laperla cv. and 8 g L-

1 bread yeast. The interaction between Laperla cv. and 8 ml L-1 humic acid produced the maximum number of tubers 

plant-1 in both locations (18.00 and 21.78) respectivel 

Table (4) Impact of  bread yeast, humic acids and their bombinated application on number of tuber plant-1 of 

two potato cultivars in (Duhok and Batifa) locations. 

Duhok 

Cultivars 

Bread 

yeast 

(g L-1) 

Humic acid (ml.L-1) Cultivars* 

Bread 

yeast 

Cultivars 
0 4 8 

Laperla 

 

0 13.00 f 14.33 ef 16.67 b-d 14.67 c 

16.96 a 8 15.67 c-e 18.67 ab 18.00 a-c 17.44 b 

16 18.00 a-c 19.00 ab 19.33 a 18.78 a 

El Mudo 

0 13.67 ef 15.00 d-f 17.00 a-d 15.22 c 

17.00 a 8 17.67 a-c 17.67 a-c 18.00 a-c 17.78 ab 

16 17.67 a-c 17.67 a-c 18.67 ab 18.00 ab 

Humic acid 15.94 c 17.06 b 17.94 a 

Bread 

yeast 

 

Cultivars* 

Humic acid 

Laperla 15.56 c 17.33 ab 18.00 a  

El 

Mudo 16.33 bc 16.78 a-c 17.89 ab  

Humic acid* 

Bread yeast 

0 13.33 d 14.67 d 16.83 bc 14.94 b  

8 16.67 c 18.17 a-c 18.00 a-c 17.61 a  

16 17.83 a-c 18.33 ab 19.00 a 18.39 a  

Batifa 

Laperla 

 

0 16.67 e 18.33 c-e 20.00 a-d 18.33 c 

20.81 a 8 21.67 a-c 22.67 ab 22.00 ab 22.11 a 

16 20.67 a-d 22.00 ab 23.33 a 22.00 a 

El Mudo 

0 17.67 de 19.33 b-e 20.00 a-d 19.00 bc 

20.15 a 8 20.67 a-d 20.33 a-d 21.00 a-d 20.67 ab 

16 20.33 a-d 21.33 a-c 20.67 a-d 20.78 ab 
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Humic acid 19.61 b 20.67 ab 21.17 a 

Bread 

yeast 

 

Cultivars* 

Humic acid 

Laperla 19.67 b 21.00 ab 21.78 a  

El 

Mudo 19.56 b 20.33 ab 20.56 ab  

Humic acid* 

Bread yeast 

0 17.17 c 18.83 bc 20.00 ab 18.67 b  

8 21.17 a 21.50 a 21.50 a 21.38 a  

16 20.50 ab 21.67 a 22.00 a 21.39 a  

*Mean within a column, row and their interaction followi wit the same letters are not significantly different 

according to Duncan multiple range test at 0.05 level. 

      The combination between bread yeast and humic acid also had a significant influence, the highest number of tubers 

planr-1 (19.00 in Duhok and 22.00 in Batifa) was found between 16 g L-1 bread yeast and 8 ml L-1 humic acid. Furthermore, 

the triple interaction among Laperla cv., 16 g L-1 bread yeast and 8 ml L-1 humic acid produced the highest value (19.33 

in Duhok and 23.33 in Batifa). Whereas the lowest value (13.00 in Duhok and 16.67 in Batifa) was found among Laperla 

cv., 0 g L-1 bread yeast and 0 ml L-1 humic acid. 

5-Weight of tuber (g) 

     Data notices (5) that the El Mudo cv. gave the highest weight of tuber at both locations (195.89 g in Duhok and 

193.37 g in Batifa location.  Foliar application of bread yeast at 16 g L-1 concentration gave the highest significant value 

in both locations (200.67 g and 210.39 g) respectively. Using 4 g L-1 humic acid in Duhok and Batifa locations produced 

highest value (208.06 g 199.83 g) respectively.  

The interaction between cultivars and bread yeast showed significantly impacted in both locations, the maximum 

weight (227 .00 in first location and 212.89 g in second location) was noticed between El Mudo cv. combined with 8 g 

L-1 and 16 g L-1 bread yeast, respectively. The interaction between Laperla cv. and 4 ml L-1 humic acid in Duhok had 

highest value (208.89 g). In contrast, in Batifa location the interaction between El Mudo cv. and 4 ml L-1 humic acid had 

the highest value (206.89 g). in addition, the highest weight of tuber (221.17 g) was noted between 8 g L-1 bread yeast 

and 4 ml L-1 humic acid in Duhok. In comparison, the highest weight of tuber (224.00 g) in Batifa was noted between 16 

g L-1 of bread yeast and 4 ml L-1of humic acid. 

The combination among El Mudo cv., 8 g L-1 bread yeast and 4 ml L-1 humic acid produced the highest weight of 

tuber (245.33 g) in Duhok location, whereas the interaction among El Mudo cv., 16 g L-1 bread yeast and 4 ml L-1 humic 

acid produced the maximum weight of tuber (236.00 g) in Batifa location. The lowest value (98.67 g in Duhok and 97.00 

g in Batifa) was noticed from the interaction among Laperla cv., 0 g L-1 bread yeast and 0 ml L-1 humic acid. 

6-Total yield (kg plant-1) 

      The results in Table (6) shows that the El Mudo cv. in the both location significantly increased the total yield (3.37 

and 3.92 kg plant-1) respectively compared with the Laperla cv. (2.89 and 3.55 kg plant-1). Foliar application of 16 g L-1 

bread yeast produced the highest total yield (3.70 in Duhok and 4.51 kg plant-1 in Batifa). The highest total yield (3.56 in 

Duhok and 4.14 kg plant-1 in Batifa) was found at 4 ml L-1 humic acid. 

The interaction between El Mudo cv. and 8 g L-1 bread yeast produced maximum total yield (4.03 kg plant-1) in Duhok 

location. In contrast, in Batifa location the maximum total yield (4.60 kg plant-1) was illustrated between Laperla cv. and 

16 g L-1 bread yeast. The interaction between cultivars and humic acid had a significant effect, the greatest value (3.61 kg 

plant-1) in Duhok was found between El Mudo cv. and 8 ml L-1 humic acid, while the interaction between El Mudo cv. 

and 4 ml L-1 humic acid give the greatest value (4.23 kg plant-1) in Batifa. The most significant value (4.06 in the first 

location and 4.90 kg plant-1 in the second location) was obtained when 16 g L-1 bread yeast and 8 ml L-1 humic acid 

interacted.  

The highest total yield in Duhok (4.33 kg plant-1) was noticed among El Mudo cv., 8 g L-1 bread yeast and 4 ml L-1 

humic acid, whereas in Batifa the highest value (5.28 kg plant-1) was noticed from the interaction among Laperla cv., 16 

g L-1 bread yeast and 8 ml L-1 humic acid.  

Table (5) Impact of bread yeast, humic acids and their bombinated application on weight of tuber (g) of two 

potato cultivars in (Duhok and Batifa) locations. 

Duhok 

Cultivars 

Bread 

yeast 

(g L-1) 

Humic acid (ml L-1) Cultivars* 

Bread 

yeast 

Cultivars 
0 4 8 

Laperla 

 

0 98.67 f 215.67 ab 99.33 f 137.89 d 

166.78 b 8 144.00 e 197.00 bc 175.33 c-e 172.11 c 

16 156.67 de 214.00 ab 200.33 bc 190.33 b 

El Mudo 
0 146.00 de 150.00 de 153.00 de 149.67 d 

195.89 a 
8 215.33 ab 245.33 a 220.33 ab 227.00 a 
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16 179.33 cd 226.33 ab 227.33 ab 211.00 a 

Humic acid 156.67 c 208.06 a 179.28 b 
Bread 

yeast 

 

 

Cultivars* 

Humic acid 

Laperla 133.11 d 208.89 a 158.33 c  

El 

Mudo 180.22 b 207.22 a 200.22 a  

Humic acid* 

Bread yeast 

0 122.33 d 182.83 bc 126.17 d 143.78 b  

8 179.67 bc 221.17 a 197.83 ab 199.56 a  

16 168.00 c 220.17 a 213.83 a 200.67 a  

Batifa 

Laperla 

 

0 97.00 h 173.67 c-f 104.33 gh 125.00 c 

168.07 b 8 137.67 f-h 192.67 a-d 183.67 b-e 171.33 b 

16 
185.33 b-

e 212.00 a-c 226.33 ab 
207.89 a 

El Mudo 

0 
143.67 e-

g 158.33 d-f 162.00 d-f 
154.67 b 

193.37 a 8 
199.67 a-

d 226.33 ab 211.67 a-c 
212.56 a 

16 
182.67 b-

e 236.00 a 220.00 ab 
212.89 a 

Humic acid 157.67 b 199.83 a 184.67 a 

Bread 

yeast 

 

Cultivars* 

Humic acid 

Laperla 140.00 d 192.78 a-c 171.44 c  

El 

Mudo 175.33 bc 206.89 a 197.89 ab  

Humic acid* 

Bread yeast 

0 120.33 d 166.00 c 133.17 d 139.83 c  

8 168.67 c 209.50 ab 197.67 ab 191.94 b  

16 184.00 bc 224.00 a 223.17 a 210.39 a  

**Mean within a column, row and their interaction following with the same letters are not significantly different 

according to Duncan multiple range test at 0.05 level. 

Table (6) Impact of  bread yeast, humic acids and their bombinated application on plant yield (kg 

plant-1) of two potato cultivars in (Duhok and Batifa) locations. 

Duhok 

Cultivars 

Bread 

yeast 

(g L-1) 

Humic acid (ml L-1) Cultivars* 

Bread 

yeast 

Cultivars 
0 4 8 

Laperla 

 

0 1.28 i 3.06 bc 1.66 hi 2.00 d 

2.89 b 8 
2.39 e-

h 

3.67 a-

c 

3.16 b-

d 
3.07 c 

16 
2.83 d-

f 4.06 a 3.88 ab 
3.59 b 

El Mudo 

0 
2.00 g-

i 

2.25 f-

h 

2.61 d-

g 
2.29 d 

3.37 a 8 
3.80 a-

c 4.33 a 3.97 a 
4.03 a 

16 
3.17 b-

d 3.99 a 4.24 a 
3.80 ab 

Humic acid 2.60 c 3.56 a 3.25 b 
Bread 

yeast 

 

 

Cultivars* 

Humic acid 

Laperla 2.17 c 3.60 a 2.90 b  

El 

Mudo 2.99 b 3.53 a 3.60 a  

Humic 

acid* 

Bread yeast 

0 1.64 e 2.66 c 2.13 d 2.14 b  

8 3.10 bc 4.00 a 3.57 ab 3.55 a  

16 3.00 c 4.03 a 406 a 3.70 a  
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Batifa 

Laperla 

 

0 
1.61 h 

3.10 d-

g 2.10 gh 
2.27 d 

3.55 b 8 
3.04 e-

g 

4.36 a-

c 4.02 b-e 
3.81 b 

16 
3.82 c-

e 

4.68 a-

c 5.28 a 
4.60 a 

El Mudo 

0 
2.55 f-

h 

3.06 d-

g 3.24 d-f 
2.95 c 

3.92 a 8 
4.13 b-

d 

4.60 a-

c 4.46 a-c 
4.40 a 

16 
3.71 c-

e 5.03 ab 4.53 a-c 
4.43 a 

Humic acid 3.15 b 4.14 a 3.94 a 
Bread 

yeast 

 

 

Cultivars* 

Humic acid 

Laperla 2.83 c 4.04 a 3.80 ab  

El 

Mudo 3.46 b 4.23 a 4.07 a  

Humic 

acid* 

Bread yeast 

0 2.08 e 3.09 cd 2.66 de 2.61 c  

8 3.59 bc 4.48 a 4.24 ab 4.10 b  

16 3.77 bc 4.86 a 4.90 a 4.51 a  

*Mean within a column, row and their interaction following with the same letters are not significantly different 

according to Duncan multiple range test at 0.05 level. 

7- Nitrogen% 

     Table (7) revealed that the El Mudo cv. had a highest nitrogen percentage (2.06%) in Duhok location compared 

with Laperla cv. (1.84%), while in Batifa location there were no significant effects between two cultivars. Foliar 

application of 16 g L-1 bread yeast produced highest significant value (2.32% in Duhok and 2.48% in Batifa). Foliar 

application of 8 ml L-1 humic acid in both locations had a highest significant nitrogen percentage (2.19% and 2.33%) 

respectively. 

The interaction between two cultivars and 16 g L-1 bread yeast in Duhok location gave the highest value (2.32%), the 

interaction between Laperla cv. and 16 g L-1 bread yeast in Batifa gave the highest value (2.49%). The highest value 

(2.37% in Duhok and 2.43% in Batifa) was observed between El Mudo cv. and 8 ml L-1 humic acid. The combination 

between bread yeast and humic acid, the highest nitrogen percentage (2.61% in first location and 2.66% in second 

location) was observed between 16 g L-1 bread yeast and 8 ml L-1 humic acid. 

The combination among three factors was significant differences, in Duhok location the interaction among El Mudo 

cv., 16 g L-1 bread yeast and 8 ml L-1 humic acid produced the maximum value (2.65%). In contrast, in Batifa Location 

the interaction among Laperla cv., 16 g L-1 bread yeast and 8 ml L-1 humic acid produced the maximum value (2.70%).

 

Table (7) Impact of  bread yeast, humic acids and their bombinated application on nitrogen% of two potato 

cultivars in (Duhok and Batifa) locations. 

Duhok 

Cultivars 

Bread 

yeast 

(g L-1) 

Humic acid (ml L-1) Cultivars* 

Bread 

yeast 

Cultivars 
0 4 8 

Laperla 

 

0 1.40 e-g 1.33 fg 1.67 d-g 1.47 c 

1.84 b 8 1.76 c-g 1.68 d-g 1.80 c-f 1.74 bc 

16 1.99 b-e 2.39 a-c 2.57 ab 2.32 a 

El Mudo 

0 1.14 g 2.16 a-d 2.17 a-d 1.82 b 

2.06 a 8 1.85 c-f 1.96 b-f 2.29 a-d 2.03 ab 

16 2.34 a-c 1.96 b-f 2.65 a 2.32 a 

Humic acid 1.75 b 1.91 b 2.19 a 
Bread 

yeast 

 

 

Cultivars* 

Humic 

acid 

Laperla 1.72 b 1.80 b 2.01 b  

El 

Mudo 1.78 b 2.03 b 2.37 a  

0 1.27 c 1.74 b 1.92 b 1.65 c  



156 

 

Humic 

acid* 

Bread 

yeast 

8 1.80 b 1.82 b 2.05 b 1.89 b  

16 
2.16 b 2.18 b 2.61 a 

2.32 a 
 

Batifa 

Laperla 

 

0 1.64 d-f 1.53 ef 1.85 c-f 1.67 c 

2.05 a 8 1.93 b-f 1.86 c-f 2.13 a-f 1.97 bc 

16 2.32 a-d 2.45 a-c 2.70 a 2.49 a 

El Mudo 

0 1.48 f 2.18 a-f 2.23 a-e 1.96 bc 

2.21 a 8 2.00 a-f 2.12 a-f 2.46 a-c 2.19 ab 

16 2.59 ab 2.22 a-e 2.61 ab 2.47 a 

Humic acid 1.99 b 2.06 b 2.33 a 
Bread 

yeast 

 

 

Cultivars* 

Humic 

acid 

Laperla 1.96 b 1.95 b 2.22 ab  

El 

Mudo 2.02 b 2.17 ab 2.43 a  

Humic 

acid* 

Bread 

yeast 

0 1.56 e 1.86 de 2.04 b-d 1.82 c  

8 1.97 c-e 1.99 c-e 2.30 a-d 2.08 b  

16 2.45 ab 2.34 a-c 2.66 a 2.48 a  

**Mean within a column, row and their interaction following with the same letters are not significantly different 

according to Duncan multiple range test at 0.05 level. 

8- Phosphorus%  

     The results in Table (8) showed that the El Mudo cv. was superior over the Laperla cv. which had a highest 

phosphorus percentage (0.411% in Duhok and 0.469% in Batifa). Foliar application of 16 g L-1 bread yeast produced 

highest value in both locations (0.421% and 0.492%) respectively. In neither of the locations did the application of humic 

acid have a substantial impact. The interaction between El Mudo cv. and 16 g L-1 bread yeast had a highest value (0.466% 

in Duhok and 0.538% in Batifa). The interaction between cultivars and humic acid had not a significant effect in Duhok 

location. In contrast, in Batifa location the highest value (0.513%) was found between El Mudo cv. and 16 ml L-1 humic 

acid. The interaction between bread yeast and humic acid had no a significant effect in Duhok location, while in Batifa 

location the highest value (0.538%) was found between 16 g L-1 bread yeast and 8 ml L-1 humic acid. 

     The triple interaction among El Mudo cv., 16 g L-1 bread yeast and 8 ml L-1 humic acid produced highest 

phosphorus percentage (0.517% in Duhok and 0.648% in Batifa), whereas the interaction among Laperla cv., 0 g L -1 

bread yeast and 0 ml L-1 humic acid produced the lowest phosphorus percentage (0.255% and 0.272%) respectively.  

Table (8) Impact of  bread yeast, humic acids and their bombinated application on phosphorus% of two 

potato cultivars in (Duhok and Batifa) locations. 

Duhok 

Cultivars 

Bread 

yeast 

(g L-1) 

Humic acid (ml L-1) Cultivars* 

Bread 

yeast 

Cultivars 
0 4 8 

Laperla 

 

0 0.255 c 0.259 bc 0.244 c 0.253 c 

0.328 b 8 0.354 a-c 0.367 a-c 0.346 a-c 0.356 a-c 

16 0.367 a-c 0.371 a-c 0.388 a-c 0.376 ab 

El Mudo 

0 0.430 a-c 0.418 a-c 0.414 a-c 0.421 ab 

0.411 a 8 0.346 a-c 0.320 a-c 0.372 a-c 0.346 bc 

16 0.405 a-c 0.477 ab 0.517a 0.466 a 

Humic acid 0.360 a 0.369 a 0.380 a 
Bread 

yeast 

 

 

Cultivars* 

Humic acid 

Laperla 0.326 a 0.333 a 0.326 a  

El 

Mudo 0.394 a 0.405 a 0.434 a  

Humic 

acid* 

Bread yeast 

0 0.343 a 0.339 a 0.329 a 0.337 b  

8 0.350 a 0.344 a 0.359 a 0.351 ab  

16 0.386 a 0.424 a 0.453 a 0.421 a  

Batifa 
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Laperla 

 

0 0.272 d 0.319 cd 0.322 cd 0.305 c 

0.409 b 8 0.484 bc 0.521 ab 0.426 b-d 0.477 ab 

16 0.477 bc 0.428 b-d 0.429 bc 0.445 b 

El Mudo 

0 0.457 bc 0.453 bc 0.476 bc 0.462 ab 

0.469 a 8 0.408 b-d 0.400 b-d 0.416 b-d 0.408 b 

16 0.426 b-d 0.541 ab 0.648 a 0.538 a 

Humic acid 0.421 a 0.444 a 0.453 a 
Bread 

yeast 

 

 

Cultivars* 

Humic acid 

Laperla 0.411 b 0.423 b 0.392 b  

El 

Mudo 0.430 b 0.465 ab 0.513 a  

Humic 

acid* 

Bread yeast 

0 0.365 c 0.386 bc 0.399 bc 0.383 b  

8 0.446 a-c 0.461 a-c 0.421 bc 0.443 a  

16 0.452 a-c 0.484 ab 0.538 a 0.492 a  

*Mean within a column, row and their interaction following with the same letters are not significantly different 

according to Duncan multiple range test at 0.05 level. 

9- Potassium% 

      Table (9) shows that the El Mudo cv. had a highest potassium percentage (3.97% in Duhok and 3.55% in Batifa) 

compared with Laperla cv. (2.83% and 2.58%) respectively. The highest value (3.95% in Duhok and 3.44% in Batifa) 

was noticed at concentration 16 g L-1 bread yeast. Foliar application of 8 ml L-1 humic acid had a highest significant value 

(3.54% and 3.34%) respectively. 

The highest potassium percentage (4.16% in Duhok and 4.11% in Batifa) was found between El Mudo cv. and 16 g 

L-1 bread yeast. The interaction between El Mudo cv. and 8 ml L-1 humic acid generated the maximum value at both sites. 

(4.29% and 4.11%) respectively. The combination between 16 g L-1 bread yeast and 4 ml L-1 humic acid gave the 

maximum value (4.14% in Duhok and 3.59% in Batifa).  

The interaction among El Mudo cv., 0 g L-1 bread yeast and 4 ml L-1 humic acid produced highest potassium percentage 

(4.69%) in Duhok location. In contrast, the interaction among El Mudo cv., 16 g L-1 bread yeast and 8 ml L-1 humic acid 

produced highest value (4.48%) in Batifa location.  

Table (9) Impact of  bread yeast, humic acids and their bombinated application on potassium% of two   

potato cultivars in (Duhok and Batifa) locations. 

Duhok 

Cultivars 

Bread 

yeast 

(g L-1) 

Humic acid (ml L-1) Cultivars* 

Bread 

yeast 

Cultivars 
0 4 8 

Laperla 

 

0 1.98 de 1.89 e 2.18 de 2.02 c 

2.83 b 8 2.83 cd 2.62 c-e 2.74 c-e 2.73 b 

16 3.86 ab 3.95 ab 3.43 bc 3.75 a 

El Mudo 

0 3.39 bc 4.69 a 4.06 ab 4.05 a 

3.97 a 8 3.44 bc 3.45 bc 4.18 ab 3.69 a 

16 3.54 bc 4.33 ab 4.62 a 4.16 a 

Humic acid 3.17 b 3.49 ab 3.54 a 
Bread 

yeast 

 

 

Cultivars* 

Humic acid 

Laperla 2.89 c 2.82 c 2.78 c  

El 

Mudo 3.46 b 4.16 a 4.29 a  

Humic 

acid* 

Bread 

yeast 

0 2.68 e 3.29 c-e 3.12 c-e 3.03 b  

8 3.13 c-e 3.04 de 3.46 b-d 3.21 b  

16 3.70 a-c 4.14 a 4.02 ab 3.95 a  

Batifa 

Laperla 

 

0 1.97 g 2.04 g 2.54 f 2.18 e 

2.58 b 8 2.88 ef 2.88 ef 2.58 f 2.78 d 

16 2.88 ef 2.88 ef 2.58 f 2.78 d 

El Mudo 0 2.58 f 2.68 ef 4.08 ab 3.11 c 3.55 a 
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Means within a column, row, and their interaction, following the same letters, are not significantly different 

according to the Duncan multiple range test at the 0.05 level.

10- Calcium% 

     Table (10) demonstrated that the El Mudo cv. produced highest significant calcium% (1.165% in the first location 

and 1.015% in the second location) compared with Laperla cv..  Foliar application of 16 g L-1 bread yeast significantly 

enhanced calcium% in the both locations (1.087% and 1.026%) respectively. Foliar application of 8 ml L-1 humic acid 

produced highest value (1.081% in Duhok location and 0.939% in the Batifa location). 

     The interaction between El Mudo cv. and 16 g L-1 bread yeast in the both location increased calcium% (1.148% 

and 1.097%). The highest percentage (1.240% in Duhok location and 1.80% in Batifa location) was showed between El 

Mudo cv. and 8 ml L-1 humic acid. The interplay between 16 g L-1 bread yeast and 8 ml L-1 humic acid enhanced the 

calcium% in the both locations (1.159% and 1.084%) respectively.  

8 
3.38 

cd 3.12 de 3.77 bc 
3.42 b 

16 3.55 c 4.30 a 4.48 a 4.11 a 

Humic acid 2.87 b 2.98 b 3.34 a 
Bread 

yeast 

 

 

Cultivars* 

Humic acid 

Laperla 2.58 c 2.60 c 2.57 c  

El 

Mudo 3.17 b 3.36 b 4.11 a  

Humic 

acid* 

Bread 

yeast 

0 2.28 c 2.36 c 3.31 ab 2.65 c  

8 3.13 b 3.00 b 3.18 b 3.10 b  

16 3.22 b 3.59 a 3.53 a 3.44 a  

Table (10) Impact of  bread yeast, humic acids and their bombinated application on calcium% of two potato 

cultivars in (Duhok and Batifa) locations. 

Duhok 

Cultivars 

Bread 

yeast 

(g L-1) 

Humic acid (ml L-1) Cultivars* 

Bread 

yeast 

Cultivars 
0 4 8 

Laperla 

 

0 0.569 e 0.652 e 0.765 de 0.662 d 

0.882 b 8 0.957 b-d 0.986 a-d 0.927 cd 0.957 c 

16 0.986 a-d 1.016 a-d 1.075 a-c 1.026 bc 

El Mudo 

0 1.091 a-c 1.273 a 1.273 a 1.212 b 

1.165 a 8 0.927 cd 1.274 a 1.204 a-c 1.135 ab 

16 1.068 a-c 1.134 a-c 1.243 ab 1.148 a 

Humic acid 0.933 b 1.056 a 1.081 a 
Bread 

yeast 

 

 

Cultivars* 

Humic acid 

Laperla 0.837 c 0.885 bc 0.922 bc  

El 

Mudo 1.029 b 1.227 a 1.240 a  

Humic acid* 

Bread yeast 

0 0.830 c 0.962 a-c 1.019 a-c 0.937 b  

8 0.942 bc 1.130 ab 1.066 ab 1.046 a  

16 1.027 a-c 1.075 ab 1.159 a 1.087 a  

Batifa 

Laperla 

 

0 0.531 f 0.531 f 0.535 f 0.533 c 

0.791 b 8 0.886 de 0.916 de 0.857 de 0.886 b 

16 0.916 de 0.946 de 1.005 b-d 0.955 b 

El Mudo 

0 0.986 cd 1.093 a-c 1.093 a-c 1.058 a 

1.015 a 8 0.857 de 0.835 e 0.983 cd 0.891 b 

16 0.997 b-d 1.130 ab 1.164 a 1.097 a 

Humic acid 
0.862 b 0.909 ab 0.939 a Bread 

yeast 

 

 

Cultivars* Laperla 0.778 c 0.798 c 0.799 c  
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**Mean within a column, row and their interaction following with the same letters are not significantly different 

according to Duncan multiple range test at 0.05 level

      The combination among cultivars, bread yeast and humic acid was significant effect, the highest value (1.274%) 

in Duhok location was noticed among El Mudo cv., 8 g L-1 bread yeast and 4 ml L-1 humic acid. Whereas in Batifa the 

largest value (1.164%) was noticed among El Mudo cv., 16 g L-1 bread yeast and 8 ml L-1 humic acid. 

     It’s found that from table (1-10), in the both locations, cultivars, bread yeast, humic acid and how they interacted 

with one another all had a big impact on vegetative, yield and mineral nutrient parameters. Genetic differences in yield 

between kinds, the caliber of potato seed, or the variety's ability to adapt to the climate of the trial site could all be 

contributing factors to this outcome [15].  

Shown that increasing the amounts of active dry yeast applied topically to potato plants enhanced their vegetative 

development characteristics, including plant length and leaf area. The beneficial effects of adding yeast suspension to 

improve the characteristics of the shoots may result from the yeast's direct or indirect ability to alter the root environment, 

or from the yeast's development following its breakdown into numerous amino acid and vitamin groups [16].   Similarly, 

[17]. Reported the advantages of spray application treatments of dry yeast in vegetative growth characteristics, plant 

height and number of leaves. [18]. discovered that applying treatments with yeast solutions greatly enhanced plant height, 

the number of branches plant-1, yield plant-1 and tubers plant-1. Bread yeast's function in promoting vegetative growth, 

increasing the weight of tuber number of tubers, total yield plant-1 and mineral nutrients due to the yeast's nutrient content, 

which is important in promoting development and yeast formation that produces auxin and gibberellin [19].    

The application of active dry yeast was found to have beneficial effects due to its high protein content, high vitamin 

B content, and natural plant growth regulators like cytokinins According to [20]. Additionally, the yeast extract's 

physiological roles for vitamins and amino acids enhanced the function of metabolic processes and endogenous hormone 

levels, including IAA and GA3. [21].   It might have encouraged the features of vegetative development, which in turn 

translated into an increase in the yield of tubers. The increase in the concentration of nitrogen, phosphorus, and potassium 

elements in plants treated with yeast suspension may also be due to the yeast's nutrient content and increased accumulation 

in the plant, which is favorably reflected in the increase in vegetative development. As a result, the plant experiences 

increased processed nutrients and carbon metabolism. These nutrients, when delivered to the roots via phloem tissue, 

cause the plant to expand and absorb and accumulate more nutrients [22]. These findings concur with those made by[23].   

Humic acid applied topically caused appositive significant effect on vegetative, yield and nutrient parameters, this 

enhance may be due to the humic acid contributes significantly to increases in evapotranspiration, photosynthetic rate, 

cell membrane permeability, hormone and protein absorption, and root cell elongation. [11] . Humic acid gave the 

maximum value and significantly increased plant height. The shoot-promoting properties of humic substances may have 

caused this, as well as their effects on root activity and nitrate root-shoot distribution, which in turn alter the distribution 

of certain cytokinins, polyamines, and ascorbic acid in the root-shoot, thus influencing plant height [24]. The increase in 

humic acid-induced chlorophyll and leaf N, P, K, and concentration led to an increase in the number of branches per plant 

[25]      

Humic acid's physiological function and impact on plant growth parameters account for the rise in yield and its 

constituent parts. Consequently, improving nutrient uptake via spraying created two sources of nutrient uptake the soil's 

increased nutrient content and the plant. As a result, the humic acid-treated plants' vegetative growth has increased, 

increasing their output [26]. 

These findings are consistent with several studies that found humic acid enhanced tuber production [27]. It also 

enhanced the amount of nutrients (N, P, and K) in tubers [13]. The study's findings are in line with those of [28], who 

found that increasing the amount of humic acid applied from 0 to 2.5 2 m/L1 humic acid/ha and increasing the availability 

of nutrients to the plant significantly increased the vegetative growth parameters, potato yield and tuber size, weight, and 

quality as well as nutritive value of potato tuber. Regarding their development and yield component, several cultivars 

exhibited varying genetic potential [29]. Humic compounds have been found to have stimulatory effects that are directly 

connected with improving the uptake of micronutrients [30]. Humic compounds stimulate microbiological activity, which 

improves the intake of minerals [31]. Research shows that humic acid generally improves vegetable crop nutrient uptake 

as well as shoot and root growth [32]  [33]. Following a humic acid treatment, the mineral content of nutrients, including 

nitrogen, phosphorous, and potassium, increased.  

Conclusion 
   concluded that utilizing each of cultivars, bread yeast and humic acid caused a positive significant increase in most 

of the vegetative growth, yield and nutrient content. Also, dual and triple interactions among high levels and cultivars 

significantly enhanced most study parameters. 
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Humic acid El 

Mudo 0.947 b 1.020 ab 1.080 a  

Humic acid* 

Bread yeast 

0 0.759 e 0.812 de 0.814 de 0.795 c  

8 0.872 cd 0.875 cd 0.920 c 0.889 b  

16 0.957 bc 1.038 ab 1.084 a 1.026 a  
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میك اسید على النمو الخضري والحاصل الكمًي و ر مستخلص خمیرة الخبز وحامض الهیتاثی
 والعناصر المعدنیة لصنفین من البطاطا
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 دهوك. ةالزراعة، جامععلوم الهندسة  البستنة، كلیهقسم 4 ،2،1

 المدیریة العامة لتربیة زاخو.3

 الخلاصة
(. لتحدید تأثیر ثلاثة تراكیز 2023أجریت هذه التجربة في موقعین مختلفین، الموقع الأول )دهوك( والموقع الثاني زاخو )باتیفا( خلال موسم النمو الربیعي )     

 El. وLaperla cv( في صنفین من البطاطس )1-مل لتر 8و  4و  0( وثلاثة تراكیز من حامض الهیومیك )1-مل 16و  8و  0من خمیرة الخبز )
Mudo cv حیث لاحظت النتائج المدروسة ان الصنف.))El Mudo(، 1-. كان متفوقًا على الصنف لابیرلا. في وزن الدرنة )غم(، والحاصل الكلي )كغم نبات
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من خمیرة الخبز إلى  1-جرام لتر 16وفوسفور%، وبوتاسیوم%، وكالسیوم% وفي كلا الموقعین، ونسبة النیتروجین% في الموقع الأول. أدى الرش الورقي بـ 
حامض الهیومیك أعلى قیمة معنویة  1-مل لتر 8زیادة معنویة في النمو الخضري والمحصول والمحتویات الغذائیة في كلا الموقعین. أعطى الرش الورقي بـ 

 4بة البوتاسیوم، نسبة الكالسیوم في كلا الموقعین. بینما أدى (، عدد الدرنات، نسبة النیتروجین، نس2، مساحة الورقة )سم1-لطول النبات )سم(، عدد الأفرع نبات
(. إن التأثیر المشترك لعاملین هما الصنف وخمیرة الخبز، الصنف وحامض 1-إلى زیادة معنویة في وزن الدرنة )غم( والحاصل الكلي )كغم. نبات 1-مل لتر

لمعظم المعاییر المدروسة. أدى التفاعل الثلاثي بین العوامل الثلاثة إلى وجود فروق معنویة الهیومیك، وخمیرة الخبز وحامض الهیومیك، أدى إلى زیادة  معنوي 
 موجبة في جمیع صفات  النمو الخضري والمحصول والمحتوى الغذائي في كلا الموقعین.

 
 .:البطاطا ، السماد العضوي ، السمادالحیوي، الاصناف الكلمات المفتاحیة


