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ABSTRACT 

    This experiment was conducted in the field of one of the potato farmers in Babylon province, Al-

Dabla region, which is located about 17 km south of Al-Hilla city in the autumn season 7/9/2017 in 

order to study the effect of seeds size (25-35 mm and greater than 35 mm) and organic fertilization 

which include [control (without fertilization), the granulated Humic (500 kg.ha
-1

), the manufactured 

Poultry fertilizer (3 tons.ha
-1

), and Chemical fertilization NPK equivalent (20: 20: 20) at a rate of (600 

kg.ha
-1

)]. The field experiment was designed with a split plots system according to the Randomized 

Complete Block Design (RCBD), where the seed size was placed in the main plots and fertilization 

treatments in the sub-plots. The results showed that the significant excelling for the medium potato 

seeds size (larger than 35 mm) on the small potato seeds size (25-35 mm) in the length of the plant. 

while it did not affect other traits. Also, the organic superiority for the treatment of organic fertilization 

(Humic) in plant height, the number of Aerial stems and the leaf area, The weight of the suitable tuber 

for marketing, and the percentage of phosphorus compared to the control treatment (without 

fertilization), while the chemical fertilization achieved the highest percentage of potassium. The results 

of the bi-interaction showed significant superiority for the size greater than 35 mm and the fertilization 

of the poultry wastes in the length of the plant, while the size of the large seeds and the fertilization 

with the humic in the number of Aerial stems, the leaf area and the percentage of potassium.  The size 

of (25-35 mm) and the fertilization with poultry wastes gave the highest number of total tubers and the 

percentage of phosphorus, while the small seeds size and the fertilization with the humic achieved the 

highest weight for the tuber, the bi-interaction between the small seeds size and the control treatment 

gave the highest percentage of starch. 
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   بعض صفات النمو الخضري والحاصل  الكمي والنوعي للبطاطاتأثير حجم التقاوي والتسميد العضوي في 

(.Solanum tubersoum L) 

 يها شاكز عهً                                  عهً عثادي ياَع انًىسىي

 aliebide12@yahoo.comلسى انثسرُح, كهٍح انشراعح, جايعح انماسى انخضزاء, يحافظح تاتم, انعزاق. 

 الملخص

 يذٌُح جُىب كى 17 حىانً ذثعذ وانرً دتهح يُطمح / تاتم يحافظح فً انًرًٍشٌٍ انثطاطا يشارعً أحذ حمم فً انرجزتح هذِ اجزٌد        

 [  وٌشًم انعضىي انرسًٍذ و يهى( 35 يٍ اكثز و يهى 35-25 )      حٍث انرماوي حجى ذأثٍز نذراسح 2017 /7/9 انخزٌفٍح انعزوج فً انحهح

هـ كغى. 500 انًحثة هٍىيك و ذسًٍذ( دوٌ )يٍ انًمارَح
-1

هـ طٍ. 3 انًصُع انذواجٍ وسًاد 
-1 

 انًرعادل NPK انكًٍٍائً وانرسًٍذ

هـ كغى. 600 تًعذل  20:20:20
-1

 حٍث ,RCBD انكايهح انعشىائٍح انمطاعاخ ذصًٍى فً انًُشمح الانىاح تُظاو حمهٍا انرجزتح صًًد .]

 نحجى انًعُىي انرفىق انُرائج أظهزخ  انثاَىٌح. الانىاح فً انرسًٍذ ويعايلاخ و ,MAIN PLOT انزئٍسٍح الانىاح فً انرماوي حجى وضع

 تمٍح عهى ذؤثز نى حٍٍ فً انُثاخ. طىل فً يهى( 35-25) انصغٍز اانثطاط ذماوي حجى عهى يهى( 35 يٍ )اكثز انًرىسظ انثطاطا ذماوي

 انذرَح وسٌ انىرلٍح انًساحح و انهىائٍح انسٍماٌ وعذد انُثاخ طىل فً هٍىيك انعضىي انرسًٍذ نًعايهح انًعُىي انرفىق كذنك انصفاخ

 واظهزخ تىذاسٍىو. َسثح اعهى انكًٍائً انرسًٍذ حمك ٍحٍ فً ذسًٍذ( دوٌ )يٍ انًمارَح تًعايهح لٍاسا وانفسفىر َسثح و نهرسىٌك انصانحح

 انكثٍز انرماوي حجى ذفىق حٍٍ فً انُثاخ، طىل فً انذواجٍ تًخهفاخ وانرسًٍذ يهى 35 يٍ اكثز نحجى يعُىي انرفىق انثُائً انرذاخم َرائج

 اعهى انذواجٍ تًخهفاخ وانرسًٍذ يهى 35 -25 حجى ىاعط انثىذاسٍىو. وَسثح انىرلٍح وانًساحح انهىائٍح انسٍماٌ عذد فً تانهٍىيك وانرسًٍذ
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 انرماوي حجى واعطى نهذرَح، وسٌ اعهى تانهٍىيك وانرسًٍذ انصغٍز انرماوي حجى حمك حٍٍ فً ، انفسفىر وَسثح انكهٍح نهذرَاخ عذد

 َشا. َسثح اعهى وانًمارَح انصغٍز

 حجى انرماوي، انرسًٍذ انعضىي ، انثطاطاالكلمات المفتاحية: 

 انثحث يسرم يٍ رسانح ياجسرٍز نهثاحث الاول

1. INTRODUCTION 

     Potato (Solanum tuberosum L.) is 

considered one of the most important vegetable 

crops in the world in terms of production and 

cultivated area. It belongs to the Solanaceae 

family and it has about 90 genera and about 

2000 species (Hassan, 2003).  Potato 

production in Iraq for two seasons (spring and 

autumn) was estimated at about (62.9 thousand 

tons) for the year 2016 with a cultivated area 

about (24.5 thousand dunums). The average 

yields of a hectare for two seasons has 

estimated (26,608 tons.ha
-1

) on the basis of the 

total cultivated area (Central Bureau of 

Statistics, 2016).  Due to the high nutritional 

value for potatoes, it is ranked fourth in terms 

of economic importance (consumption and 

production) after wheat, yellow corn and rice 

(Hassan, 2003). In addition to the economic 

importance of potato, it has a high nutritional 

value, mainly due to its water content of 78%, 

carbohydrates with a ratio of 1%, protein (2%), 

fat (1%) and some minerals (1%) (Hassan, 

1999). The production of this crop is influenced 

by many factors, including appropriate cultivar, 

climatic conditions for the area, size of seeds, 

fertilization and various agricultural 

processes.  The size of the cultivated tuber 

significantly affects the number and size of 

produced tubers in each plant, thus the total 

quantity and quality (Qasim, 1999). 

Masarirambi et al., (2012) mentioned in their 

study of four sizes of seeds (20-35 mm, 35-45 

mm, 45-55 mm, greater than 55 mm) that the 

size greater than 55 mm achieved the highest 

percentage of tubers emergence, number of 

Aerial stems, number of leaves and tubers yield, 

While the size of the seeds (35-45 mm) 

excelled by giving it the the highest percentage 

of tubers germination. Almeida et al., (2016) 

indicated in their study on three sizes of potato 

seeds (28-35, 35-45, 45-55 mm) with different 

agricultural distances. The large seeds size 

affected significantly in the plant height and 

leaf area while the size of (35-45) was expelled 

by giving it the highest tuber yield amounted to 

(16 tons.ha
-1

) at a distance of (90 x 30 cm).  The 

used chemical fertilizer rates increased when 

vegetable crop cultivated compared to other 

crops because they could be cultivated in more 

than one season per year, resulting in increased 

adverse effects on health and the environment, 

especially the residual effect (Osman, 

2007).  Due to the recent high interest in the 

quality of the food product, food safety and the 

exacerbation of contamination of food, soil, and 

water with residues of fertilizers and pesticides, 

the issue of the plant product free of the 

residual effects of pesticides and mineral 

fertilizers has been eliminated and all additions 

of chemical fertilizers and additives have been 

eliminated. Organic matter is considered the 

essential nutrient required for plant and animal 

growth, as well as its contribution to the 

improvement of physical and chemical soil 

traits (Ati and Al-Sahaf, 2007). Abo-Hinna and 

Merza, (2012) noted that the addition of organic 

manure, with the amount of (125 kg.furrows-1) 

for potato plants (Provento cultivar) led to a 

significant increase in the tubers' marketing 

yield (31.17 tons.ha-1) compared to the control 

treatment. Therefore, this study aims to 

determine the appropriate size of the potato 

seeds for cultivating in the autumn season using 

the quality of organic fertilizer added to the soil 

in some indicators of vegetative growth and 

quantitative and qualitative yield for the potato. 

2. MATERIALS AND METHODS 

This study was conducted in a special field for 

the production of potatoes in Al-Dabla region, 

which located on latitude line 44.39 E and 

latitude line 32.3 N, 17 km south of Al-Hillah 

city.  The land was prepared by plowing it with 

Mold Board Plow to the depth of about 0.25 m, 
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followed by soil smoothing with disk Combs, 

settling and dividing them into three sectors per 

experiment.  The cultivation was conducted on 

furrows with a long 2 m and the distance 

between the furrow and another 0.75 m, with a 

rate of 4 furrows for each experimental 

unit.  The area of the experimental unit was 6 

m2 with a distance of 1 m between the 

experimental units and 2 m between the sectors 

for the purpose of preventing the transfer of 

fertilizers between the treatments while leaving 

an isolation distance at the beginning and end 

of sectors. Samples of soil were taken before 

cultivating to analyze some of their physical 

and chemical traits as shown in Table (1). 

Table 1: illustrates some of the physical and chemical traits for the soil of the experiment field before 

cultivating. 

Traits Units Autumn season 2017 

pH --- 7.7 

Electrical conductivity EC dS.m
-1

 2.2 

Organic matter 

% 

1.4 

Total Nitrogen 0.34 

Phosphorus availability 0.11 

Potassium 1.01 

Sand 22 

Silt 54 

Clay 24 

Texture Silty loam 

 

  Organic fertilization treatments were added for 

each experimental unit prior to cultivating. The 

potato seeds (Arizona cultivars, Class A) were 

cultivated on 7/9/2017 respectively and at a 

distance of 25 cm between tuber and others, 

The various agricultural operations were 

conducted by irrigation, weeding, exporting and 

controlling as required. The elements of the 

climate were recorded during the study period 

from the air station in Babylon province as 

shown in Table (2). The irrigation process was 

conducted by the irrigation with spraying 

method as it is the case in the fields of 

commercial vegetative. Two sizes of seeds with 

a diameter of (25-35 mm and greater than 35 

mm) were used and fertilizing with four levels 

of fertilizer: control (without fertilization), the 

granulated Humic (500 kg.ha
-1

), the 

manufactured Poultry fertilizer (3 tons.ha
-1

), 

and Chemical fertilization NPK equivalent (20: 

20: 20) at a rate of (600 kg.ha
-1

). The field 

experiment was designed with a split plots 

system according to the Randomized Complete 

Block Design (RCBD), with three replicates. 

All added fertilizers were mixed with soil 

before cultivating, where the manufactured 

poultry fertilizer (Caspian) was used, which is a 

fertilizer contains macro-elements, 

macronutrients, and organic matter. Humic 

fertilizer, a natural humic acid, was also used in 

the form of granules. Table (2) shows the 

components of these organic fertilizers. 

After the harvest, the indicators of vegetative 

growth and the traits of quantitative and 

qualitative yield recorded which represented by 

plant height (cm), number of main Aerial stems 

(stem.plant
-1

), leaf area (leaf
2
, plant

-1
), the total 

number of tubers (tuber.plant
-1

), the weight of 

the marketable tuber (g) and the marketing 

yield (ton.ha
-1

), the percentage of starch in the 

tubers, the percentage of phosphorus in the 

tubers and the percentage of potassium in 

tubers. The results of the experiments were 

statistically analyzed according to the method 

of variance analysis according to the split-plot 

system within the design of the Randomized 

Complete Block Design (RCBD). The 

experiment included 16 treatments and three 

replicates. The differences between the 
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treatments were calculated at a significant level 

of 0.05 for the least significant difference 

(LSD) (Al-Sahuki and Wahib, 1990)  the 

Genstat program was used in statistical 

analysis. 

Table 2: shows the organic fertilizer content of nutrient elements 

Nutrient elements Poultry fertilizer Humic fertilizer 

Nitrogen N 4% 1.0% 

Phosphate P2O5 3% 0.1% 

Potassium K2O 4% 0.2% 

Magnesium Mg - 0.1% 

Sulfur S - 0.5% 

Manganese 500-1000 ppm - 

Zinc 500- 1000 ppm - 

Iron 500-1000 ppm - 

pH 6.5-7  

Organic matter OM 35-45%  >50% 

 

3. RESULTS AND DISCUSSION 

Table (3) indicates that the size of the seeds has 

a significant effect on the length of the plant 

while it did not significantly affect on the 

average number of Aerial stems and leaf area, 

where the size greater than 35 mm gave the 

highest length of the plant amounted to (47.85 

cm) compared to the size of 25-35 mm, which 

gave the lowest length amounted to (43.58 cm). 

Table (3) indicates that the fertilization 

treatments significantly affected on the length 

of the plant, the number of Aerial stems, and 

leaf area, where the fertilization treatment with 

Humic achieved the highest average for the 

studied traits, which amounted to (47.60 cm, 

2.22 stem.plant
-1

, 2837 cm
2
.plant

-1
) compared 

to the lowest average in the control treatment 

for plant length and leaf area, which amounted 

to (42.08 cm and 1652 cm
2
.plant

-1
), 

respectively and the chemical fertilization for  

the number of stems, which amounted to (1.99 

stem.plant
-1

). The results of Table (3) show 

significant differences between the size of the 

seeds and the fertilization in the plant length, 

the number of Aerial stems and the leaf area, 

where the size more than 35 mm and the 

fertilization with the poultry waste achieved the 

highest length of the plant amounted to (50.97 

cm) while the size of the large tubers with the 

humic gave the highest leaf area amounted to 

(3563 cm
2
.plant

-1
), respectively. The size of 25-

35 mm and the fertilization of poultry waste 

gave the highest number of stems amounted to 

(2.41 stem.plant
-1

) and the size of 25-35 mm 

with the control treatment gave the lowest 

average of plant length and leaf area amounted 

to (40.57 cm, 1317 cm
2
.plant

-1
) while  the size 

greater than 35 mm with the control treatment 

gave the lowest average number of stem 

amounted to (1.90 stems.plant
-1

).  The organic 

fertilization treatment with Humic followed by 

the fertilization with poultry waste and 

chemical fertilizer led to improving plant 

length, the number of Aerial stems, and leaf 

area. This is due to the adding of organic waste 

which improves the properties of physical, 

chemical, therefore, it improves the plant 

growth media (root area) increases the growth 

of plant activity and this is reflected positively 

on the growth and development of the plant as 

this fertilizer is caused by the degradation of 

nitrogen and phosphate and other nutrients that 

promote division and elongation of cells as well 

as increasing the rates of photosynthesis and 

protein building and this is reflected in the 

growth and development of plants. These 

results agree with (Al-Moussawi, 2014; Al-

Sharifi, 2016; Al-Bayati, 2017;  Abdali, 2017; 

Al-Jadri, 2018) that organic fertilization has 

affected on the traits of vegetative growth for 

the potato. 
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Table 3: Effect of seed size and fertilization treatments and their interactions on plant length, number 

of Aerial stems and leaf area. 

Effect of seeds size 
plant length 

(cm) 

Number of Aerial stems 

(stem.plant
-1

) 

leaf area 

(cm
2
.plant

-1
) 

25-35 mm 43.58 2.25 2528 

Larger than 35 mm 47.85 2.00 2187 

LSD 0.05 for size 3.29 Ns NS 

Effect of fertilization 

Control 42.08 2.15 1652 

Granulated Humic 47.60 2.22 2837 

Poultry waste 47.22 2.15 1986 

NPK 45.56 1.99 1953 

LSD 0.05 for fertilization 3.95 0.21 789.4 

Interaction (size   fertilization) 

25-35 mm 

Control 40.57 2.31 1317 

Granulated 

Humic 
45.83 2.30 2110 

Poultry waste 43.47 2.41 1847 

NPK 44.47 2.00 1349 

Larger than 35 

mm 

Control 43.60 1.90 1988 

Granulated 

Humic 
49.38 2.15 3563 

Poultry waste 50.97 1.98 2125 

NPK 47.46 1.98 2558 

LSD 0.05 for interaction 5.39 0.40 1535.8 

 

Table (4) indicates that the size of the seeds did 

not significantly affect the total number of 

tubers, the weight of the tuber and the 

marketing yield for the traits of the quantitative 

yield. The fertilization treatments did not 

significantly affect on the total number of 

tubers and the marketing yield, while the seed 

size significantly affected on the weight of the 

tuber, where the fertilization treatment with 

Humic achieved the highest average of studied 

traits amounted to (181.4 g) compared to the 

lowest average weight of the tuber for the 

control treatment, which amounted to (149.2 

cm).  The results of Table 4 show significant 

differences for interaction between the size of 

seeds and fertilization in the weight of the 

marketable tuber, where the interaction between 

the size of 25-35 mm and the fertilization of the 

poultry waste achieved the highest marketable 

weight of the tuber amounted to (206.7 g) 

While the interaction between seed size and 

fertilization did not affect on the total number 

of tubers and marketing yield.  It was noted that 

the size of the seeds did not differ significantly 

in these traits and The reason is due to the size 

of the seeds did not affect on the traits of 

vegetative growth and the number of Aerial 

stems, the leaf area and this was reflected on 

the traits of the quantitative yield, It is noted 

that the fertilization effect on the traits  of the 

quantitative yield, but did not reach the 

significant limits except the weight of the tuber, 

where the organic fertilization with Humic 

followed by poultry waste and NPK fertilizer. 

This is due to the role of organic and chemical 

fertilizers in what available of the necessary 

elements for plant growth and plant 

development, which contributed to the increase 

of photosynthesis,  thus increase the 

manufactured carbohydrates, which reflected on 

the transfer of these carbohydrates and storage 

in the tubers. These results agree with (Al-



Euphrates Journal of Agriculture Science-01 (4): 52- 59   , (2018)                                                     Ali & Manea 

57                                                                    ISSN 2072-3875 
 

Moussawi, 2014; Al-Sharifi 2016; Abdali 2017; Al-Jadri 2017). 

Table 4: Effect of seed size and fertilization treatments and their interactions on plant length, number 

of Aerial stems and leaf area. 

Effect of seeds size 
plant length 

(cm) 

Number of Aerial stems 

(stem.plant
-1

) 

leaf area 

(cm
2
.plant

-1
) 

25-35 mm 3.25 174.2 19.22 

Larger than 35 mm 3.24 151.4 19.36 

LSD 0.05 for size Ns Ns Ns 

Effect of fertilization 

Control 3.32 149.2 20.26 

Granulated Humic 3.95 181.4 19.45 

Poultry waste 3.42 164.7 20.29 

NPK 3.30 155.8 16.4 

LSD 0.05 for fertilization Ns 29.14 Ns 

Interaction (size   fertilization) 

25-35 mm 

Control 3.47 163.3 21.05 

Granulated 

Humic 
3.21 206.7 21.58 

Poultry waste 3.97 158.3 20.44 

NPK 3.24 168.3 17.97 

Larger than 35 

mm 

Control 3.16 135.0 19.53 

Granulated 

Humic 
3.69 156.2 17.33 

Poultry waste 3.87 171.0 20.43 

NPK 3.34 143.3 16.30 

LSD 0.05 for interaction 5.39 Ns 46.59 

 

Table (5) indicates that the seed size did not 

significantly affect the percentage of starch, 

percentage of phosphorus and percentage of 

potassium for the studied traits. The results of 

Table 5 indicate that the fertilization treatments 

significantly affected the percentage of starch 

and percentage of phosphorus, where the 

control treatment achieved the highest average 

for the studied traits amounted to (12.77,  0.26), 

respectively and chemical fertilizer for the 

percentage of potassium (3.63). The results of 

Table (5) indicate for the interaction between 

the seed size and fertilization to significant 

differences in the percentage of starch, 

percentage of phosphorus and percentage of 

potassium, where the interaction between the 

size of 25-35 mm and the control treatment 

gave the highest percentage of starch amounted 

to (13.81). It is noted from Table (5) that the 

interaction between the size 25-35 mm and 

poultry waste achieved the highest percentage 

of phosphorus amounted to (0.30), the 

interaction between the size larger than 35 mm 

and the chemical fertilizer gave the highest 

percentage of potassium amounted to (3.74). It 

is noted from the results of Table (5) that the 

interaction between NPK and organic fertilizer 

(humic, poultry) significantly affected the 

percentage of phosphorus and potassium. This 

is due to the role of chemical manure for what it 

provides from fast-absorbed nutrients by the 

plant as well as the role of organic fertilizer, 

which is a reservoir of nutrients that begin as 

soon as the degradation of fertilizers. These 

results agree with (Al-Moussawi, 2014; Al-

Sharifi 2016) who indicated that chemical and 

organic fertilizers affected the percentage of K, 

P in the tubers, respectively. 
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 We conclude from this study that the size of 

the small seed did not differ significantly from 

the size of the medium seeds in the above-

studied traits except for the length of the plant, 

The fertilization with granulated humic 

fertilizer was evident in the traits of vegetative 

growth, the weight of tuber and the percentage 

of phosphorus and potassium. 

we recommend not to neglect the small tubers 

in autumn cultivation and fertilization with 

granulated humic as a result of improving the 

trait of growth. 
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