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ABSTRACT 

 

Two field experiments were  carried out during the two seasons of 2012 and 2013 to study the effect of 

nitrogen sources and rates (cattle, chicken and chemical) on the productivity of potato tubers yield and its 

physical properties as well as it nutritional values. The important obtained results could be summarized as 

following: 

 Applied organic manure and chicken manure gained the better plant growth characters (plant height, 

average number of leaves and/or shoots, fresh and dry weight of whole potato plants and its different 

organs.  Moreover, the best results were shown with addition chemical nitrogen of compared with the both 

used organic manures. 

 The heaviest tonage yield of tubers (13.37 and 9.76 tons/fed., respectively, in 1
st
 and 2

nd
 season) were 

detected with supplying chemical nitrogen. 

 The best physical tuber properties i.e. size and weight of tuber recorded  its superior values with using 

chemical nitrogen followed in descending order by using chicken manure and lastly with using cattle 

manure . 

 The nutritional values of potato tubers fluctuated among nitrogen sources, where, the highest content of 

protein, N and P were detected with that plants received chemical nitrogen compared with that supplied 

organic manure. On the contrary, the highest Fe, Mn, Zn and Cu were correlated with the addition of cattle 

manure. 

  Increasing nitrogen rates within the range between 90   up to 150 units/fed. caused a constant gradually 

increase in plant growth parameters, yield and its components.  It means that the best vigour pant and that 

recorded the heaviest best tubers yield were recorded with addition of 150 N units/fed. 

 The interaction within nitrogen sources and rates on the plant growth, tubes yield and its components in 

most cases no significant differences were detected in both seasons.  

 

Key words: potatoes, cattle manure, chicken manure, NPK fertilizer. 

 

Introduction 

 

Potato is among the most important crop produced in Egypt. However, the yield obtained in the area is for 

below its genetic potential. The major cause if the low yield is the use of poor agronomic practices. Specifically, 

Scarcity of information on the appropriate rates of fertilizers to be applied for growing the crop is one of the 

problems limiting yield. 

Today the price of chemical fertilizers in Egypt has escolated beyond the capacity  of the majority of the 

farmers. Only the past four to five years the  cost of chemical fertilizers increased by three fold.  

The plant growth involves various environmental and agronomical factors, such as water, temperatures, 

light nutrients and etc. Among these factors, nitrogen nutrient plays a special role in the growth, production and 

quality of potatoes. 

The importance of farmyard manure is being realized again because of the high cost of commercial  

fertilizers  and  its  long  term  adverse  effect on soil chemical properties. Besides supplying macronutrients and 

micronutrients to the soil (Negassa et al., 2001; Tirol padre et al., 2007), farmyard manure also improves the 

physico-chemical properties of the soil (Tirol-Padre et al., 2007). However, unless it is integrated with inorganic 

fertilizes, the use of farmyard manure alone may not fully satisfy crop nutrient demand, especially in the year of 

application. Animal manures are also useful in improving the efficiency of fertilizer recovery thereby resulting 

in higher crop yield.   

It has been found that nutrients present in mineral fertilizer are more effective than the equivalent amount of 

these nutrients present in  farmyard manure (Bagdoniene et al., 1998), Therefore mineral fertilizer efficacy for 

potatoes was noticeable higher than that of organic fertilizer (Antanaits and Svedas, 2000).  

Excessive nitrogen fertilization reduces starch dry matter and sugar contents in tubers and potatoes go bad 

more rapidly during storage (Balemi, 2012). This results from the fact that nitrogen promotes growth of potato 
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vines, and when lasting drought occurs, the vines that have grown the largest are most dramatically affected and 

the growing season is extended, therefore by the time of harvesting tubers may not have been able to mature 

completely and reach maximal dry matter content, the starch is accumulated less rapidly, and part of it is used 

for respiration (Djilan Gamaan and Mourad, 2013). Dry matter content is affected by various factors, among 

which the most significant are the following ones tuber maturity, growth character, plant nutrient and water 

uptake (Baniuniene and Zkalite, 2008). They were designed to estimate the effects of organic and mineral 

fertilizer combinations on potato tuber yield and quality. 

 

Materials And Methods 

 

Present research was carried out in the   Sadat area (75 km after Cairo City at North direction) at Private 

Farm during 2012 and 2013 seasons Analysis of the soil are presented in Table (1).  This experiment was 

conducted to observe the effect of different source (Cattle manure, chicken manure and chemical) and rates (90, 

120 and 150 N unites/fed.) of nitrogen fertilizer on the productivity of potato. The materials used and methods 

employed may now be summarized below. 

The experimental design was a split plots with 3 replicates. Where the nitrogen source occupied the main 

plots, but nitrogen rates randomly distributed within the sub-plots.  Each sub-plot was 25.6m
2
 and contained 4 

rows, 80 cm. wide and 8 m. long. Potato seeds (tubers) were planted manually on the 1
st
 week of November 

during the two seasons of 2012 and 2013 using hand tool to dig holes at 30 cm apart. Where nitrogen sources 

(Cattle, Chicken and chemical) at different rates were applied at once time before planting. The chemical 

analysis of the used organic manure are presented in Table (2). Phosphorus and potassium fertilizer at the 

recommended rates, i.e. 60 and 90 units/fed. were supplied. Whereas, phosphorus rate as single superphosphate 

15.5 P2O2 was added during soil preparing, but potassium as potassium sulphate form was divided into two 

equal quantity and added 35 and 50 day after planting. All other agronomic practices were conducted according 

the recommendation of Egyptian Agriculture ministry. 

Four plants from each sub-experimental plot were randomly taken after 105 days from planting for 

measuring the vegetative growth parameters, i.e. plant height, number of leaves and/or shoots, fresh and dry 

weight of whole potato plant and its different organs. 

At harvesting time (125 days after planting) the tuber yield, i.e. number per plant, and/or sq.m.) and weights 

(as grams/plant and/or tons/fed.) as well as some physical properties of tuber such as average tuber fresh weight 

as gram/tuber, size of tuber as cm
3
/tuber as well as dry weight percentage, all of these measurements were 

recorded. A ten tubers sample from each plot was taken randomly to evaluate chemical tubers quality such as 

protein, N, P and K contents according the method described by AOAC, 1990 for protein, and Olsen and 

Papworth, 2006 for N, P and K, however, Fe, Mn, Zn and Cu contents in dry matter of tubers were determined 

by Atomic absorption according to Rangana, 1979. 

The obtained data from all trials were analyzed according to the procedure described by Snedecor and 

Cochran (1982). Comparisons among means of treatments were tested using the least significant differences 

(LSD) at 5 % level of probability. 

 
Table 1: Physical and chemical properties of experimental soil. 

Values Properties 

Physical 

90 Sand % 

5 Silt % 

5 Cay % 

Sandy Texture 

Available nutrient : 

Traces N % 

0.443 P % 

0.575 K % 

Chemical properties (meq/L.) 

8.20 pH 

1.50 EC ds/m. 

5.50 CaCO3 % 

2.65 Ca++ 

2.40 Mg++ 

4.34 Na+ 

0.00 CO3
- 

3.85 HCO3
- 

53.00 Cl- 

55.65 SO4
- 

 

 
 

 



294 
Middle East j. Agric. Res., 3(2): 292-301, 2014 

 

 

Table 2: Chemical analysis of cattle and Chicken manures added to experimental soil. 

Chicken manure Cattle manure Mineral contents 

8.26 9.63 pH 

2.72 4.66 EC (ds/m) 

2.33 1.22 N % 

0.94 0.30 P % 

2.39 2.90 K % 

2300 1720 Fe ppm 

226 446 Mn ppm 

180 70 Zn ppm 

36 52 Cu ppm 

2.0 7.8 Pb ppm 

2.0 3.0 Cd ppm 

8.0 2.0 Co ppm 

46 20.3 OM % 

7.4 9.67 C/N ratio 

16.5 17.6 Moisture % 

 

Results and Discussion 

 

A. Plant growth characteristics:  

 

Tables (3 and 4) and Figs. (1 and 2) show clearly that, the plant growth characters of potato plants 

influenced greatly by the source and rates of organic manures and N during the two seasons of 2012 and 2013. 

However, as comparing within the two organic manures, i.e. cattle and chicken showed that, the addition of 

chicken manure resulted growth more than cattle one.  Moreover, the addition of N caused more plant growth 

vigour than chicken manure. Whereas, the tallest potato plant which carried the highest number and heaviest 

fresh and dry weight of leaves and shoots. It could be concluded that, the vigour potato plants resulted with 

using N as chemical fertilizer followed in decreasing order by that of chicken manure, then by cattle manure. 

Whereas, the fresh and dry weight of   whole potato plant increased by addition N by 39.3 and 21.9 % and by 

23.9 and 16.3 % over than addition cattle  manure in 1
st
 and 2

nd
 season, respectively. 

Regarding to the effect of different rates of nitrogen fertilizer on the plant growth of potato, the results of 

Tables (3 and 4) and Figs. (1 and 2) in both seasons revealed that, with increasing addition rates within 90 and 

150 N units/fed., the  plant growth increased gradually.  These were true in both seasons. It means that, the vigor 

potato plant was associated with addition the highest nitrogen rate, i.e. 150 units/fed., and on the contrary the 

lowest vigor of plant was noticed with that plants which received the lowest nitrogen rate. It could be concluded 

that, the highest potato plant, highest leaves and shoots number, as well as the heaviest weight of whole plant 

and its leaves and shoots, all of them recorded with addition 150 N units/fed. The statistical analysis of the 

collected data reveals that, the differences within different nitrogen rates were great enough to reach the 5 % 

level of significant. These were true of all plant growth parameters in 2
nd

 seasons, and only for plant length, and 

fresh weight of whole potato and its shoots in 1
st
 season. In spite of the no significant response of some plant 

growth characters, but the highest rate of nitrogen addition, i.e. 150 N units/fed. caused an enhancement in fresh 

and dry weight of whole plant over that planting supplied the lowest rate by 3.3 and 16.2, respectively, in  1
st
 

season and by 15.6 and 16.3 % for the same respective in 2
nd

 season. 

Finally, it could be stated that, the potato plant growth parameters were correlated with high nitrogen 

fertilizers. 

The nitrogen (N) is a vital nutrient for the activity of plant organs.  It is a fraction of many components such 

as, amino acids, nucleic acids, chlorophyll and etc. Thus, plant growth can be affected by the amount of nitrogen 

(Najm et al., 2012; Taiz and Zeiger, 2002). Previous studies have shown that nitrogen fertilizer can increase the 

growth characteristics, such as plant height shoot dry matter, and leaf area index (LAI), (Honeyoutt et al., 1966; 

Sincik et al., 2008). Although, appropriate use of nitrogen fertilizer can lead to the achievement of optimum 

canopy development and subsequently increase tuber yield, the excessive use of it can lead to delayed maturity 

and the competition between sink and source and occasionally less yield, (Kumar et al., 2007). Furthermore, 

although some researchers mentioned that conventional use of chemical inputs can increase tuber yield, 

inordinate use of nitrogen leads to its negative effects on the environment, public health and tuber quality 

(Goffart et al., 2008; and  Najm et al., 2012). 
 

Table 3: Effect of different sources and rates of nitrogen fertilizers on the potato plant characteristics during the 1st  experimental season 
(2012). 

Treatments Plant 

length 

 (cm) 

Number / plant Fresh weight (g/ plant) Dry weight (g/ plant) 

Sources Unit/ fed. Leaves Shoots Leaves Shoots Total Leaves Shoots Total 

Cattle 

90 50.0 38.0 3.7 166 290 406 18.0 41.0 59 

120 49.0 41.0 4.3 177 262 439 23.0 47.0 70 

150 51.0 44.0 4.6 180 393 573 33.0 53.0 96 
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Mean 50.0 41.0 4.2 174 315 473 25.0 47.0 73 

Chicken 

90 51.0 49.0 5.6 245 410 655 26.0 59.0 85 

120 53.0 46.0 5.1 231 375 606 27.0 48.0 75 

150 54.0 44.0 3.5 190 311 501 23.0 46.0 69 

Mean 53.0 46.0 4.7 222 365 587 25.0 51.0 76 

N 

90 53.0 50.0 4.5 231 350 581 27.0 51.0 78 

120 57.0 53.0 5.5 275 389 664 33.0 56.0 89 

150 61.0 54.0 5.7 301 421 722 36.0 60.0 93 

Mean 57.0 52.0 5.2 269 387 659 32.0 56.0 87 

Averages 

90 51.3 45.7 4.6 214 350 547 23.7 50.3 74 

120 53.0 46.7 5.0 228 342 570 27.7 50.3 78 

150 55.3 47.3 4.6 224 375 565 30.7 50.0 86 

L.S.D. at 5 
% 

Sources 1.65 2.11 1.75 13.6 17.33 22.67 1.33 1.33 2.19 

Rates 1.33 N.S. N.S. N.S. 11.37 17.50 N.S. N.S. 1.75 

Interactions 3.10 6.21 N.S. 27.1 15.50 39.10 N.S. N.S. N.S. 

 
Table 4: Effect of different sources and rates of nitrogen fertilizers on the potato plant characteristics during the 2nd experimental season 

(2013). 

Treatments Plant 
length 

 (cm) 

Number / plant Fresh weight (g/ plant) Dry weight (g/ plant) 

Sources Unit/ fed. Leaves Shoots Leaves Shoots Total Leaves Shoots Total 

Cattle 

90 45.0 31.0 4.1 155 136 291 17.0 19.0 36.0 

120 45.0 36.0 4.3 171 142 313 21.0 22.0 43.0 

150 47.0 37.0 4.9 186 151 337 24.0 24.0 48.0 

Mean 45.6 34.7 4.4 171 143 314 20.7 21.7 47.3 

Chicken 

90 46.0 33.0 4.6 177 155 332 21.0 23.0 44.0 

120 51.0 38.0 4.9 181 171 352 23.0 27.0 50.0 

150 55.0 41.0 5.3 187 180 367 24.0 28.0 52.0 

Mean 50.7 37.3 4.9 182 169 350 22.7 26.0 48.7 

N 

90 53.0 36.0 4.7 185 171 356 24.0 24.0 48.0 

120 55.0 39.0 5.3 195 191 386 25.0 29.0 54.0 

150 56.0 46.0 5.8 211 215 426 33.0 30.0 63.0 

Mean 54.7 40.3 5.3 197 192 389 27.3 27.7 55.0 

Averages 

90 48.0 33.3 4.5 172 154 326 20.7 22.0 46.7 

120 50.3 37.7 4.8 182 168 350 23.0 26.0 49.0 

150 52.7 41.3 5.3 195 182 377 27.0 27.3 54.3 

L.S.D. at 5 
% 

Sources 1.33 2.51 N.S. 6.5 11.10 9.7 1.13 2.10 5.30 

Rates 1.06 1.66 0.61 13.5 7.75 11.6 1.19 3.75 2.50 

Interactions 2.61 3.10 N.S. 15.7 14.10 13.6 N.S. 1.66 1.75 

 

 
 

Fig. 1: Effect of nitrogen fertilizer sources on dry weight of whole potato plant during the season of 2012 and 

2013. 
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Fig. 2: Effect of nitrogen fertilizer rates on dry weight of whole potato plant during the season of 2012 and 

2013. 

 

The organic manure (such as cattle and chicken manure) is another source of nitrogen and other nutrients, 

which can decrease the demand of chemical fertilizer and it has been used for many centuries to increase soil 

fertility (Tagoe et al., 2008; and White et al., 2007). Many researchers have mentioned the beneficial effects of 

organic fertilizer including the increase of hydraulic conductivity, raizing the water holding  capacity, changing 

the soil pH (increase or decrease in the pH, depending on soil type and characteristics of  organic fertilizer), 

elevating the soil  aggregation and water infiltration, reducing the frequency of plant diseases and  etc. ( Olson 

and Papworth, 2006; and Tagoe et al., 2008). So, the use of animal manure has been reported as a potential 

factor for better vegetative growth and increased tuber yield (Abou-Hussein et al., 2003; and Al-Moshieh and 

Motawe, 2005. Also the positive effects of organic manure on the plant height, shoot dry matter and  LAI have 

been previously reported (Abou-Hussein et al., 2003; Alam et al., 2007). 

Bagdoniene et al., 1998 and Antanaitis Svedas, 2000; stated that, nutrients present in mineral fertilizer are 

more effective than the equivalent amount of these nutrients present in  farmyard manure, therefore mineral 

fertilizer efficacy for potatoes was noticeably higher than that of organic fertilizer.  

The interaction treatments of sources (cattle, chicken as well as NPK) and rates (90, 120 and 150 N 

units/fed.) of nitrogen fertilizers for potato plants during the two experimental seasons of 2012 and 2013 are 

shown in Tables (3 and 4). It reveals that, in spite of the no significance response of number of shoots  (two 

seasons), dry weight of leaves (two seasons), shoots as well as whole plants (only 1
st
 season), but as a general, 

with  the highest nitrogen rate, i.e. 150 units/fed., of the NPK fertilizer, the best parameter values of potato 

growth were obtained. These findings were similar in both seasons.    

 

B. Tubers yield and its components: 

 

The presented data of Table (5) and Fig. (3 and 4) indicate that the chemical nitrogen fertilizer of potato 

plants resulted in the heaviest tuber yield and its components if compared with that plant received the organic 

manure. These were true in both seasons. Whereas, numbers of tubers per plant and/or per unit area as well as its 

weights as g/plant and/or tons/fed., all of these parameters were registred their highest values with supplying 

chemical N followed in descending order by chicken and lastly cattle as organic fertilizer.  However, the tuber 

number recorded 7.6 and 5.0 per that plants received N as chemical comparing by 5.0 and 4.33 tubers/plant for 

that plants supplied cattle  manure, respectively, in 1
st
 and 2

nd
 season, this increase amounted by 52 % and by 

15.5 % for the same respective. Regarding with the tuber yield as  tons/fed., it recorded 13.37 and 9.76 tons/fed., 

compared by 7.49 and 6.43 tons/fed., for the same above respective in both seasons. This increases amounted by 

36.97 and 16.5 % in 1
st
 and 2

nd
 seasons. 

Concerning to the tuber properties, i.e. average weight as gram, size as cm
3
 and the dry weight percentage, 

Table (5) and Figs. (5 and 6) show clearly that, their responses to different sources of nitrogen fertilizers are 

completely likes that of tubers number and/or weights in both experiments. Shortly it could stated that, the 
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largest tubers (weight and/or size) as well as dry weight percentage, all of them detected with that plants 

supplied nitrogen as chemical, followed by the chicken manure, then cattle manure. 

The statistical analysis of the obtained data reveals that, the differences within the nitrogen fertilizer sources 

were great enough to reach the 5 % level of significant for all tuber yield and its components in both seasons, 

except dry weight percentage of tuber tissues in 1
st
 season and average fresh weight of tuber as gram in 2

nd
 

season. 

Regarding the response of tuber potato yield and its components to the nitrogen fertilizer rates, data in 

Table (5) and Fig. (4) showed that, there were a constant increase in tuber  yield with increasing nitrogen rate, in 

both seasons. It means the heaviest and lowest weight of potato tubers (average numbers, weight as well as the 

value of tuber properties) were recorded with the nitrogen application at highest (150 N units/fed.) and lowest 

(90 N units/fed.), respectively. Also, the presented data showed that, the amount of increases in tuber 

number/plant which resulted when plants supplied 150 N units/fed., over that received 90 N units/fed., 

amounted by 22.3 % in 1
st
 season and by 22.5 % in 2

nd
 one. Similarly, the tubers yield as tons/fed., amounted by 

32% and 22.4 % for same previous respective. 

Concerning to tuber properties, i.e. average weight and size as well as the dry matter percentage, their 

response to the nitrogen rates, followed the same pattern of change like that mentioned above.  

Generally, it could be concluded that, the heaviest potato tuber yield and its best properties were correlated 

with increasing nitrogen fertilizer rate. 

It could be concluded that, supplementing chemical nitrogen fertilizer was sufficient to significantly 

increase the total tuber yield and its components over the supplying organic fertilizer as equal amount. Thus it 

might be attributed to that essential elements, i.e., N, P and K in chemical source are ready and more absorbed 

by plants compared with the organic source. From other view the macro and micro elements, in chicken manure 

are more if compared by cattle one. Consequently, the heaviest total tuber yield recorded its highest values with 

that plants received N, followed in of ascending order by that supplied chicken manure. Similar results were 

detected by other workers, such as Balemi, 2012, Sidhu et al., 2007, Roy et al., 2001; Al-Moshilen and 

Motawei, 2005. Abou-Hussein et al., 2003 and Powan et al., 2006 on potatoes. 

The interaction within sources and rates of nitrogen fertilizer had a great effect on the potato tuber yield and 

its components. Whereas, the differences within different interaction treatments were enough to be significantly 

for most tuber yield and its components in both seasons, for exception average tubers number and percentage of 

dry matter in tuber tissues in both seasons. 

Generally, under applying each of cattle, chicken and/or chemical fertilizers, increasing rates caused a 

constant increase in tuber number, weights as well as size.  However, the heaviest yield and its best properties 

values were recorded when chemical nitrogen applied at the highest rate (150 N units/fed.). These findings are 

in good harmony in both experimental seasons. 
 

Table 5: Effect of different sources and rates of nitrogen fertilizers on the total yield of potato tubers and its some physical properties during the two experimental seasons (2012and 2013). 

Treatments 1st  season 2nd  season 

Sources Unit/ fed. No. of tubers Wt. of tubers Tuber properties Tuber 

size 

(cm3) 

No. of tubers Wt. of tubers Tuber properties Tuber 

size 

(cm3) 
Plant Sq. 

meter 

g. 

/plant 

Ton/ 

fed. 

Fresh 

g/tuber 

Dry 

% 

Plant Sq. 

meter 

g. 

/plant 

Ton/ 

fed. 

Fresh 

g/tube

r 

Dry 

% 

Cattle 90 4.50 20.0 450 6.41 78 18.9 116 4.10 16.4 315 5.68 77.0 18.3 108 

120 4.70 23.0 475 7.56 79 18.1 121 4.30 18.1 376 6.47 80.0 18.1 116 

150 5.80 24.0 500 8.50 89 12.9 130 4.60 22.5 397 7.15 81.0 17.5 121 

Mean 5.00 22.3 475 7.49 82 18.3 122 4.33 19.0 363 6.43 79.3 18.0 115 

Chicken 90 5.10 24.0 571 10.46 108 21.0 121 4.30 19.6 346 6.66 79.0 18.6 111 

120 6.00 27.0 666 11.33 105 20.9 126 4.40 22.0 363 7.27 83.0 19.1 121 

150 6.30 25.0 716 12.30 123 20.5 133 4.80 24.0 386 7.69 89.0 19.0 126 

Mean 5.80 25.3 651 11.36 112 20.8 127 4.50 21.9 365 7.21 84.7 18.9 119 

N 90 6.50 25.0 592 10.90 109 22.9 125 4.80 23.4 425 8.68 91.0 18.4 121 

120 7.10 29.0 850 13.37 115 21.5 131 5.10 25.9 462 9.69 95.0 18.7 140 

150 7.60 31.0 970 15.86 128 18.7 137 5.20 26.0 558 10.91 99.0 19.9 151 

Mean 7.10 28.3 804 13.37 117 21.0 131 5.00 25.1 482 9.76 95.0 19.0 137 

Averages 90 5.37 23.0 538 9.26 98 19.3 121 4.00 19.8 362 7.01 82.3 18.4 113 

120 5.93 26.3 664 10.75 100 20.2 126 4.60 22.0 400 7.81 86.0 18.6 126 

150 6.57 26.7 728 12.22 113 19.0 133 4.90 24.2 447 8.58 89.7 18.8 133 

L.S.D. at 

5 % 

Sources 0.75 1.33 101 0.510 9.75 N.S 2.70 0.31 1.35 45.00 1.66 6.75 N.S 7.13 

Rates 0.33 1.25 9.51 0.271 3.25 N.S 4.51 N.S 0.75 16.33 0.57 3.67 N.S 6.66 

Interactions N.S N.S 19.6 3.110 20.7 N.S 7.13 N.S N.S 36.50 1.36 2.60 N.S 9.11 
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Fig. 3: Effect of different nitrogen fertilizer sources on tubers yield of potatoes plant during the season of 2012 

and 2013. 
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Fig. 4: Effect of different nitrogen fertilizer rates on tubers yield of potatoes plant during the season of 2012 and 

2013. 

 

C. Nutritional values of potato tubers: 

 

Table (6) demonstrated that, the nutritional values, i.e. protein, N, P, K, Fe, Mn, Zn and Cu were influenced 

by the application of nitrogen fertilizer at different sources. Whereas, using cattle manure as nitrogen fertilizer 

source caused an enhancement in Fe, Mn, Zn and Cu content. but using chicken manure, caused an increase in 

phosphorus content, on the contrary, using chemical nitrogen as nitrogen source for potatoes gained an increase 

in protein, N and potassium content.  These findings are true in both experiments. Moreover, the  statistical 

analysis of the recorded data reveals that the differences within nitrogen source treatments were significantly in 

most cases, i.e. for potassium, phosphorus,  manganese and zink (in both seasons),  and only in 1
st
 season for 

protein and nitrogen content, but in 2
nd

 season only for iron and  copper content. 

Increasing nitrogen rates application up to 150 N units/fed., has a gradually and constant increase in all 

nutritional values.  It means that, the lowest and highest values of protein, N, P, K, Fe, Mn, Zn and Cu in tubers 

were respectively associated with the addition lowest (90 N units/fed.) and highest (150 N units/fed.) rates. 

However, the differences within different nitrogen rates were slow great to be no significantly with the most 

nutritional values. The previous studies according to the effect of N fertilizer (sources and/or rates) on the 

absorption the nutrients are flactuated depending on the condition of plant sowing.  However, Taiz and Zeiger, 

2002; Millavel and Marshall, 1986, Shah et al., 2004 and Mauromicale et al., 2006; Stated that nitrogen 
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fertilizer can increase N uptake. These results are in agreement with the other reports written by Amir et al., 

2013 on potatoes. 

From other side, organic manure cattle and/or chicken influencing the absorption of nutrient elements by its 

effects on  vegetative plant growth, and subsequently the total crop yield and its nutritional values. These results 

are in agreement with that obtained by Sincike et al., 2008; Abou-Hussein et al., 2003, Powon et al., 2006; 

Jayramaiah et al., 2005; Al-Moshileh and Motwei, 2005; Shah et al., 2004 Khan and  Joergensen, 2009. 

The effect of the interaction treatments between treatments of sources (cattle, chicken and chemical) and 

rates (90, 120 and 150 N units/fed.) of nitrogen fertilizer on the content of nutritional values of potato tuber in 

both seasons of 2012 and 2013 are presented in Table (6) Fig. (5 and 6) could be stated that the no significant 

response might be attributed to that each factor of interaction treatments acts independently. 

 
Table 6: Effect of different sources and rates of nitrogen fertilizers on the nutritional values of potato tubers during the two experimental 

seasons (2012and 2013). 
Treatments 1st  season 2nd  season 

Sources Unit/ fed. % ppm % ppm 

Protein N P K Fe Mn Zn Cu Protein N P K Fe Mn Zn Cu 

Cattle 90 4.88 0.78 0.13 1.75 145 22 33 29 4.13 0.66 0.11 1.65 133 24 31 19 

120 4.88 0.78 0.14 1.88 151 24 35 29 4.44 0.71 0.16 1.68 141 25 33 21 

150 5.06 0.81 0.21 1.91 166 29 41 31 4.63 0.74 0.21 1.68 144 31 37 26 

Mean 4.94 0.97 0.16 1.85 154 25 36 30 4.40 0.70 0.16 1.67 139 27 34 22 

Chicken 90 4.44 0.71 0.15 1.81 131 19 26 25 4.56 0.73 0.16 1.51 119 21 27 15 

120 4.63 0.74 0.15 1.93 146 21 31 26 4.69 0.75 0.19 1.54 121 22 30 17 

150 4.81 0.77 0.17 2.05 151 22 32 28 4.75 0.76 0.24 1.61 125 24 31 19 

Mean 4.63 0.74 0.19 1.93 143 21 30 26 4.67 0.75 0.20 1.55 122 22 29 17 

NPK 90 5.06 0.81 0.17 1.93 75 13 19 11 4.81 0.77 0.12 1.75 81 11 15 13 

120 5.50 0.88 0.13 1.96 81 15 21 13 4.88 0.78 0.16 1.88 84 14 16 13 

150 5.69 0.91 0.14 1.99 88 17 22 14 5.31 0.85 018 1.91 87 14 17 14 

Mean 5.42 0.87 0.14 1.96 81 15 21 13 5.00 0.80 0.15 1.85 84 13 16 13 

Averages 90 4.79 0.77 0.14 1.83 117 18 26 22 4.50 0.72 0.13 1.64 111 19 24 16 

120 5.00 0.80 0.15 1.92 126 20 29 23 4.67 0.74 0.17 1.70 115 20 26 17 

150 5.19 0.83 0.18 1.98 135 23 32 24 4.90 0.78 0.21 1.73 119 23 28 20 

L.S.D. at 

5 % 

Sources 0.630 0.09 0.03 0.07 N.S. 2.71 3.33 N.S. N.S. N.S. 0.02 0.11 13.5 5.40 4.66 3.15 

Unit/ fed. 0.169 0.03 0.021 N.S. 3.66 1.71 N.S. N.S. N.S. N.S. N.S. N.S. 1.33 1.56 N.S. 1.75 

Interactions 0.310 0.11 N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 0.25 0.13 N.S. N.S. 1.67 N.S. 
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Fig. 5: Effect of different nitrogen fertilizer sources on potato tuber size during the season of 2012 and 2013. 
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Fig. 6: Effect of different nitrogen fertilizer rates on potato tuber size during the season of 2012and 2013. 
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