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ABSTRACT 

 
Two field experiments were conducted on potato (Solanum tuberosum L.) 

Spunta cv plants during the winter seasons of 2008/2009 and 2009/2010 at Kafre 
Meet Faris village near El-Mansoura, Dakahlia Governorate, Egypt, to study the effect 
of organic fertilizer rates (20, 30 and 40 m

3
/fed) and some inorganic fertilizers (NPK) 

levels (100%, 75% and 50% from recommended dose), either alone or in combination 
with foliar spray with some macronutrients sources (Hi-Fertil 1 and Ferty More) on the 
plant growth, yield, and yield components.  

The results showed that the plants fertilized with 40 m
3
/fed. farmyard manure 

(FYM) followed by 30 m
3
/fed. significantly increased plant stem length, number of 

leaves/plant, leaf area/plant and foliage dry weight/plant as well as average of tubers 
weight/plant and total yield.      

Increasing the supplied NPK level up to 100% from recommended level caused 
significant increases in the most vegetative growth parameters.Also, tubers 
weight/plant, marketable yield and total yield were increased significantly.   

Also, the results indicated that the plants sprayed with Hi-Fertil 1(19-19-19, 
NPK), had a significant effect in most vegetative growth parameters while, plants 
sprayed with Ferty More (5-3-43, NPK) resulted in significant increases in foliage dry 
weight/plant, tubers weight/plant, marketable yield and total yield.   

In general, the best results were obtained by using 40 m
3
 FYM, 50% NPK level 

and foliar spray with Ferty More (5-3-43, NPK) followed by the interaction among  40 
m

3
 FYM, 50% NPK level and foliar spray with Hi-Fertil 1(19-19-19, NPK). These 

treatments achieved increases in tubers weight/plant total yield and marketable yield 
as well as decreasing unmarketable yield. Therefore, these treatments could be 
recommended for raising productivity, improving quality of potato and will also 
decrease the pollution of environment under the conditions of El-Dakahlia 
Governorate.  
Keywords: Potato, Solanum tuberosum, organic farming, farmyard manure, FYM, 

mineral fertilizers, NPK, foliar application, foliar fertilization, vegetative 
growth, yield. 

 

INTRODUCTION 
 

Potato (Solanum tuberosum L.) is a major world food crop. Potato is 
exceeded only by wheat, rice, and maize in world production for human 
consumption. In Egypt, it has been generally cultivated for both local 
consumption and export.  
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Therefore, increasing potato yield and improving tuber quality are 
essential aims for both growers and consumers, but it usually depends on 
many factors especially that influence the plant growth throughout the growth 
period. Nitrogen, phosphorus and potassium nutrition are three of major 
factors affecting growth, yield and quality of potato. However, there are some 
problems which prevent the farmers to use sufficient amounts of nitrogen 
phosphorus and potassium, such as nutritional requirements of potato plants 
are quite high, the continuous increases in the costs of using chemical 
fertilizers and environment pollution problems.  

Therefore, it has become essential using safe substitute or 
supplements for chemical fertilizers, reduce the costs of produced yield and 
environmental pollution as well as increase production and improve quality of 
potato. One of the ways is to use organic manures as a source of essential 
nutrients, increased nutrient supply and improved the efficiency of 
macronutrients as well as its ability to meet some micronutrients 
requirements such as Fe, Zn, Mn and Cu which were reflected on plant 
uptake and plant growth, in addition to positive effect on the environment and 
public health (Kolbe et al., 1995; EL-Nagar,1996). Several investigators 
reported that potato plants growth, yield and its quality as well as N, P, K, Fe, 
Zn, and Mn content in the plant tubers were affected by organic fertilization. 
In this respect, Abou-Hussein (1995), Abdel-Ati (1998), Arisha and Bardisi 
(1999); Abou-Hussein et al. (2002a and b), Awad et al. (2002) and Abd El-
Kader (2002). Abou-Hussein et al. (2003) indicated that applying cattle 
manure combined with chicken manure increased tuber dry matter, total 
carbohydrates, specific gratify and potato tuber yield. In the same manner, 
Radwan and Tawfik (2004) reported that organic fertilization improved plant 
growth characters, yield and its quality and the content of Fe in potato tuber, 
El-Kassas et al. (2005) and El-Morsy et al. (2006) found that using chicken 
manure increased all vegetative growth characters, number of tubers/plant, 
average tuber weight, total tuber yield and chemical constituents in tubers. 

   Also, it is notable that, the other way is use the foliar fertilization. The 
foliar application is more economical than root fertilization due to the 
efficiency and lower cost. It is usually preferred because very small amounts 
of fertilizers are applied per feddan. It also reduces the number of passes of 
the applicant thereby reducing problem of soil compactness as well as less 
likely to result in ground water pollution. Foliar application of nitrogen (N), 
phosphorus (P) and potassium (K) maintains leaf nutrition in photosynthesis, 
enhances N, P and K content, carbon (C) balance and self-destructive 
mechanisms that have resulted in higher yields in crop plants (Boote et al., 
1978), Increasing the yield due to foliar nutrient in different crops has been 
well documented previously (Singh et al., 1996 and Ali and Mishra, 2001). 

Therefore, the main objective of the present study is to evaluate the 
effect of organic manure (FYM) rates, some inorganic NPK fertilizers levels, 
either alone or in combination with some sources of macronutrients foliar 
spray on the plant growth, yield and its components of potato plants under 
the conditions of El-Dakahlia Governorate.  
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MATERIALS AND METHODS 
 

In two field trials, potato ( Solanum tuberosum L. ) Spunta cv plants 
were grown in clay soil during the two winter seasons of 2008/2009 and 
2009/2010 at Kafr Meet Faris village near El-Mansoura, Dakahlia 
Governorate, Egypt, to study the effect of farmyard manure (FYM) rates and 
some inorganic fertilizers (NPK) levels, either alone or in combination with 
some sources of macronutrients foliar spray on the plant growth, yield and its 
components of potato plants. Tuber seeds were planted on 17

th
 and 19

th
 of 

October in the first and the second seasons, respectively.  
Randomized samples were obtained from the experiment soil before 

the application of organic and chemical fertilization in both seasons of this 
study to determine the physical and chemical contents according to the 
standard method described by Jackson (1973). The obtained results are 
presented in Table (1). 

 
Table (1): Physical and chemical analysis of the experimental soil. 

Seasons 

Physical properties (%) Chemical properties 

Clay Silt 
Fine 
sand 

Coarse 
sand 

Texture 
O.M 
(%) 

Total N 
(%) 

Avail 
P 

(ppm) 

Exch. 
K 

(ppm) 

pH 
(1:2.5 
w/v) 

2008/2009 49.71 25.73 23.00 1.56 clay 1.90 0.13 7.15 215.00 7.90 

2009/2010 49.93 25.88 22.47 1.72 clay 2.10 0.14 7.95 229.00 8.02 

 
 The experimental design was split-split plots in a randomized block 

design with three replicates. Organic fertilizer rates occupied the main plots 
which were subdivided to 4 sub plots each contained one of the mineral 
nutrients (NPK) levels, while, the foliar spray treatments with macronutrients 
were occupied the sub-sub plot. The sub-sub plot area was 17.5 m

2
 (1/400 

fed.) which contained 5 rows, each 5 m long and 0.7m width. The experiment 
included 27 treatments which were the combination among 3 rates of 
farmyard manure fertilizer (FYM), 3 levels of mineral nutrients (NPK) and 3 
treatments of foliar spray of macronutrients including control treatment as 
follows:  
Organic manure rates (main plots):  
      1- 20 m

3 
/fed. FYM (Control treatment).  

      2- 30 m
3 
/fed. FYM. 

      3- 40 m
3 
/fed. FYM. 

 Organic manure rates were distributed, spreaded and thoroughly 
mixed with the surface soil layer (0 - 20 cm) at preparing the soil before 
planting. The farmyard manure (FYM) used analysis was shown in Table (2) 
as follows:  
 

Table (2): Chemical analysis of farmyard manure (FYM). 
Macroelements (%) Microelements (ppm) 

N P K Fe Zn Mn 

1.580 0.553 1.625 346 210 185 

According to methods of (Jackson, 1973). 
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Mineral Fertilizers (NPK) levels (sub plots): 
1- 100% NPK from recommended dose (180 Kg N + 75 Kg P2O5 + 96 Kg 

K2O/fed.). 
2- 75 % NPK from recommended dose (135 Kg N + 56.25 Kg P2O5 + 72 Kg 

K2O/fed.).  
3- 50 % NPK from recommended dose (90 Kg N + 37.5 Kg P2O5 – 48 Kg 

K2O/Fed.). 
Nitrogen was applied in the form of ordinary ammonium nitrate 

(33.5%N), phosphorus was applied in the form of calcium superphosphate 
(15.5% P2O5), and potassium was applied in the form of potassium sulphate 
(48% K2O). 

Ammonium nitrate and superphosphate were divided and applied at 
two equal doses with the first and second irrigation and potassium sulfate 
was added at two times before second and third irrigation.  
Macronutrients foliar spray sources (sub-sub plots): 
1- Control (untreated with macronutrients) 
2- Hi-Fertil 1 (19-19-19, NPK). 
3- Ferty More (5-3-43, NPK).    
Hi-Fertil 1 and Ferty More were supplied as a foliar application at 45, 55 and 

65 days after planting in the rate of 3 g/L. The control treatment was 
sprayed with tap water. 

Hi-Fertil 1 and Ferty More are a commercial fertilizers locally produced 
by Egyptian Fertilizer development center, AL DELTA for fertilizer and 
chemicals industry, Egypt.  
         The other cultural practices were applied according to the instructions 
laid down by the Ministry of Agriculture, Egypt.   
Data recorded and statistical analysis:  
Vegetative growth characteristics:  

A random sample of three potato plants were taken from each plot at 
90 days after planting (DAP) to estimate the plant stem length, number of 
leaves/plant, leaf area/plant (according to the method of Koller, 1972), foliage 
fresh weight/plant and foliage dry weight/plant.  
Yield and its components:  

At harvest time, 105 days after planting (DAP), all tubers of plants of 
each sub-sub plots were dig up,  weighted in kg and converted to total yield 
(tons/fed), graded to three classes according to tuber diameter, >30 mm,  30-
60 mm, and <60 mm, then each grade was weighted separtely. Marketable 
yield including good shapes healthy tubers which from 30-60 mm and <60 
mm, while, unmarketable yield of culls (offshape, blemished, green and 
diseased) and >30 mm in diameter. Also,  average of tubers weight/plant was 
measured.  

All data were subjected to the statistical analysis and means were 
compared using new L.S.D according to (Gomez and Gomez 1984). 
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RESULTS AND DISCUSSION 
 

Plant growth characteristics:  
 Data presented in Table (3) show that stem length, number of leaves 

per plant, Leaf area and foliage fresh and dry weight were increased 
significantly with increasing FYM rates up to 40 m

3
/fed in both seasons. 

These increases in all plant growth parameters may be related to the higher 
contents of macro-elements (NPK) in FYM (Table 2) and this led to an 
increase of the metabolism activity and consequently increasing of plant 
growth. These results are in agreement with those of Karadogan (1996), 
Abou-Hussein et al. (2002 b) Singh and Kushwah (2006). El-Sirafy et al. 
(2008) reported that plant vegetative growth parameters expressed as plant 
height, number of leaves, foliage fresh and dry weight were increased with 
increasing FYM rate.  
 
Table (3): Vegetative growth characters as affected by FYM rates, NPK 

levels and macronutrients foliar spray sources during 
2008/2009 (S1) and 2009/2010 (S2) winter seasons. 

Plant dry 
weight 

(g) 

Plant fresh 
weight 

(g) 

Leaf 
area 
(m

2
) 

Number of 
leaves 
/ plant 

Stem 
length/plant 

(cm) 

Characters 
 

 
Treatments S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 

FYM rates: 

36.44 36.52 335.22 332.55 2.46 2.44 24.55 25.74 62.33 55.63 02m
3 
 

42.55 43.63 366.25 364.33 2.42 2.46 33.42 32.55 72.33 72.42 32m
3 
 

47.33 47.67 353.22 352.25 2.44 2.45 35.52 34.25 73.74 74.54 42m
3 
 

2200 2200 92.5 0205 2220 2220 0225 0201 0209 02.0 LSD 5% 

NPK levels: 

35.25 42.26 323.24 327.54 2.45 2.45 35.22 23.26 75.52 73.52 022%   

42.26 42.54 365.22 354.22 2.47 2.46 32.22 32.22 64.56 64.42 %19    

43.26 43.56 344.64 346.64 2.45 2.45 32.52 24.54 66.52 62.22 50%  

2209 2200 0202 0210 2220 2222. 022. 220. 0201 0215 LSD 5% 

Foliar spray sources: 

37.25 37.24 325.55 322.47 2.47 2.42 25.67 25.52 63.63 62.56 Control  

42.22 42.56 424.25 347.44 2.53 2.52 36.37 35.55 75.72 72.25 Hi-Fertil 1 

45.37 47.56 362.72 363.64 2.43 2.46 33.52 32.47 65.54 72.37 Ferty More 

2200 2209 02.0 0205 2220 2220 22.0 22.9 0221 020. LSD at 5% 

 
As regard to the effect of NPK levels on vegetative growth, data in 

Table (3) indicated  that increasing NPK level up to level one 100% NPK 
(180+75+96 unit/fed) recorded the highest values in plant height, number of 
leaves/plant, leaf area/plant and foliage fresh weight/plant in both seasons. 
While, the foliage dry weight/plant was reduced at plants received 100% 
NPK. These results may be related to the vital role of nitrogen, phosphorus 
and potassium nutrition as the major factors affecting growth such as nitrogen 
is a main constituent of many organic compounds in plants, phosphorus plays 
an important role in accumulation and release of energy during cellular 
metabolism and potassium plays a vital role for a normal cell division of 
plants (Gardener et al., 1985; Marschner, 1995 and Black, 1973). Several 
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investigators reported that, plant height, number of main stems, fresh and dry 
weight of plant foliage were significantly increased with increasing NPK level 
(Jasiwal, 1995; Rabie, 1996; Arisha and Bardisi, 1999; Sarhan et al., 2004; 
Al-Moshileh and Moftah, 2005 and Abd El–Aal et al., 2008).  

Concerning the effect of foliar spray (NPK) on vegetative growth, data 
presented in Table (3) indicated that plant height, number of leaves/plant, leaf 
area/plant and foliage fresh and dry weight/plant significantly increased at the 
plants sprayed with Hi-Fertil 1 (19-19-19 NPK) in both seasons of study. 
These results may be related to the fact that these elements which can be 
readily absorbed by the leaves as a result of foliar spraying application and 
not lost through fixation, decomposition or leaching under unfavorable soils 
conditions (Doeing, 1986). Similar results were found by Joudu et al. (2001), 
Ayyub et al. (2006) and Al-Betar and Abdou (2010). 

With respect to the effect of interaction between FYM rates and NPK 
levels, data presented in Table (4) showed that potato plants fertilized with 40 
m

3
 FYM rate and 100% NPK level resulted in the highest significant number 

of leaves/plant in both seasons, but, these increases in leaf area and plant 
fresh weight were significant in the first season only. On the other hand, the 
highest foliage dry weight/plant was obtained from plants received 50% NPK 
followed by 75% NPK under 40 m

3
 FYM rate in both seasons.  It is notable 

that, there were no significant differences between plant dry weight values 
when plants received 50% NPK or 75% NPK levels under application of 30 
m

3 
or 40 m

3
 FYM rates in both seasons.  In this respect,  Abd El–Kader 

(2002) reported that potato plants fertilized with 30 m
3
/fed farmyard manure 

and NPK level (90–85–170 kg/fed) resulted in the highest significant plant 
height, number of leaves/plant, foliage fresh weight/plant foliage dry 
weight/plant and leaf area/plant. Same results reported by Borin et al. (1987) 
Dorobantu et al. (1989) and El-Banna and Abd El-Salam (2000).  

Also, data presented in Table (4) show that the interaction between 
FYM rates and foliar spray (NPK) had a positive significant effects on plant 
fresh weight and foliage dry weight/plant in both seasons. While, plant stem 
length and leaf area were affect significantly in the first season only and 
number of leaves/plant was affected in second season only. Data indicated 
also, plants treated by Hi-Fertil 1 as a macronutrient foliar spray source and 
fertilized with 40 m

3 
FYM/fed gave the highest values of vegetative growth 

parameters followed by the same foliar spray source with 30 m
3 

FYM/fed. in 
both seasons.  

Regarding, the effect of interaction between NPK levels and foliar spray 
NPK on vegetative growth parameters, data in Table (4) indicated that this 
interaction had a positive significant effects on number of leaves/plant, plant 
fresh weight and plant dry weight in both seasons. While, the plant stem 
length was affected in the first season only. On the other hand, results also 
indicated that the highest record in plant dry weight was obtained from plants 
sprayed with Ferty More (5-3-43, NPK) and fertilized with 50% or 75% NPK 
levels in both seasons. 
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Table (4): Vegetative growth characters as affected by the interactions 
of FYM rates x NPK levels, FYM x macronutrients foliar 
spray sources and NPK levels x Foliar sources during 
2008/2009 (S1) and 2009/2010 (S2) winter seasons. 

Plant dry 
weight 

(g) 

Plant fresh 
weight 

(g) 

Leaf 
area 
(M

2
) 

Number of 
leaves 
/ plant 

Stem 
length/plant 

(cm) 

               
Characters 
 
Treatments  S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 

NPK levels 
FYM 
rates 

26.56 27.11 242.89 248.78 0.36 0.35 20.33 19.33 62.56 57.56 100% 

02m
3 
 25.11 25.78 227.67 224.22 0.35 0.32 19.33 18.56 57.00 55.33 75% 

24.33 24.56 213.67 209.44 0.33 0.32 18.67 18.00 52.11 54.00 50% 

27.89 30.33 273.67 271.11 0.39 0.38 24.67 24.11 64.44 63.67 100% 

32m
3 
 30.89 32.67 254.56 251.89 0.36 0.35 21.44 20.44 60.00 59.44 75% 

32.67 34.56 239.00 236.67 0.35 0.34 21.00 19.78 56.22 58.00 50% 

31.78 33.00 300.00 310.78 0.41 0.41 27.33 26.33 66.22 67.22 100% 

42m
3 
 37.44 37.22 280.11 270.89 0.38 0.38 24.33 23.11 62.56 63.33 75% 

39.44 39.44 266.11 260.67 0.36 0.35 21.56 21.89 59.11 61.11 50% 

7.51 6.78 N.S 16.01 N.S 0.02 3.18 2.78 N.S N.S LSD 5% 

Foliar spray sources FYM 

23.11 21.67 179.78 181.67 0.29 0.27 17.56 16.22 50.11 49.44 Control 

02 m
3 
 24.33 24.44 285.00 269.00 0.40 0.40 21.78 21.67 65.33 62.44 Hi-Fertil 1 

28.56 31.33 219.44 231.78 0.34 0.33 19.00 18.00 56.22 55.00 Ferty More 

26.56 27.00 207.89 214.67 0.32 0.31 18.44 18.22 51.78 53.89 Control 

32 m
3 
 31.33 32.89 302.33 291.11 0.42 0.41 25.67 24.56 69.78 67.89 Hi-Fertil 1 

33.56 37.67 257.00 253.89 0.36 0.36 23.00 21.56 59.11 59.33 Ferty More 

30.67 29.89 225.67 239.56 0.34 0.33 19.67 20.78 55.67 52.22 Control 

42 m
3 
 37.33 38.22 342.00 330.67 0.43 0.43 28.33 27.22 70.89 73.00 Hi-Fertil 1 

40.67 41.56 278.56 272.11 0.38 0.37 25.22 23.33 61.33 66.44 Ferty More  

4.38 4.05 19.93 19.88 N.S 0.03 3.66 N.S N.S 7.79 LSD 5% 

Foliar spray sources NPK  

26.00 25.00 218.33 226.11 0.34 0.33 19.78 19.33 56.33 53.56 Control 

100%  28.33 29.56 338.78 335.44 0.43 0.43 28.00 27.11 73.56 71.22 Hi-Fertil 1 

31.89 35.89 259.44 269.11 0.39 0.38 24.56 23.33 63.33 63.69 Ferty More 

26.89 26.22 205.22 21011 0.32 0.30 17.89 18.22 52.44 51.33 Control 

75%  31.67 32.44 304.89 285.89 0.42 0.41 25.00 23.78 68.44 68.22 Hi-Fertil 1 

34.89 37.00 252.22 251.00 0.36 0.35 22.22 20.11 58.67 58.56 Ferty More 

27.44 27.33 189.78 199.67 0.29 0.28 18.00 17.67 48.78 50.67 Control 

50%  33.00 33.56 285.67 269.44 0.40 0.39 22.78 22.56 64.00 63.89 Hi-Fertil 1 

36.00 37.67 243.33 237.67 0.35 0.34 20.44 19.44 54.67 58.56 Ferty More  

2.59 1.81 28.15 33.66 N.S N.S 2.60 2.34 N.S 4.16 LSD 5% 

 
Concerning the interaction effect of the studied factors (organic manure 

(FYM), NPK levels and NPK foliar fertilization) on vegetative growth, data in 
Table (5) reveal that the highest values in the most vegetative growth 
parameters were obtained from plants fertilized by 40 m

3
/fed FYM, 100% 

NPK level  and sprayed with Hi-Fertil 1 (19-19-19 NPK). On the other hand, 
the interaction among 30 m

3
/fed FYM, 100% NPK level and Ferty More (5-3-

43 NPK) gave the highest values in plant dry weight as compared with other 
interactions in both seasons. 
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Table (5): Vegetative growth characters as affected by the interaction 
among FYM rates, NPK levels and macronutrients foliar 
spray sources during 2008/2009 (S1) and 2009/2010 (S2) 
winter seasons. 

Plant dry 
weight 

(g) 

Plant fresh 
weight 

(g) 

Leaf    
area  
(M

2
) 

Number of 
leaves 
/ plant 

Stem 
length/plant 

(cm) 

  Characters  
 

Treatments 
S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 

 

Foliar spray sources NPK FYM 

24.00 22.33 244.72 325.44 0.30 0.29 25.72 27.44 62.44 62.44 Control 
%022  

 

2
0
 m

3
 

25.67 26.00 303.00 295.67 0.42 0.41 22.67 22.33 68.67 63.67 Hi-Fertil 1 

30.00 33.00 232.00 246.33 0.37 0.36 19.67 19.33 61.67 58.67 Ferty More 

23.00 21.33 179.00 175.67 0.31 0.27 17.67 17.00 50.00 50.00 Control 
75% 

 
24.00 24.67 285.33 268.67 0.40 0.40 21.67 21.33 66.33 62.67 Hi-Fertil 1 

28.33 31.33 218.67 228.33 0.33 0.32 18.67 17.33 54.67 53.33 Ferty More 

22.33 21.33 166.67 165.00 0.26 0.25 16.33 15.33 43.00 48.00 Control 
50% 

 
23.33 22.67 266.67 242.67 0.39 0.39 21.00 21.33 61.00 61.00 Hi-Fertil 1 

27.33 29.67 207.67 220.67 0.33 0.31 18.67 17.33 52.33 53.00 Ferty More 

36.22 36.44 336.22 333.72 2.46 2.45 24.44 24.72 65.44 62.72 Control 
%022  

 

3
0
 m

3
 

27.00 30.33 331.33 320.00 0.43 0.43 29.00 28.00 75.00 71.33 Hi-Fertil 1 

30.67 35.33 264.67 270.67 0.39 0.38 25.67 24.67 64.00 62.00 Ferty More 

26.67 27.33 208.00 220.67 0.31 0.30 17.33 17.33 50.33 51.67 Control 
75% 

 
32.00 32.67 296.00 282.33 0.41 0.40 24.33 23.67 69.33 70.00 Hi-Fertil 1 

34.00 38.00 259.67 252.67 0.36 0.35 22.67 20.33 60.33 56.67 Ferty More 

28.00 28.33 190.67 200.67 0.30 0.29 18.67 17.67 50.67 52.33 Control 
50% 

 
34.00 35.67 279.67 271.00 0.40 0.40 23.67 22.00 65.00 62.33 Hi-Fertil 1 

36.00 39.67 246.67 238.33 0.35 0.34 20.67 19.667 63.00 59.33 Ferty More 

32.22 32.44 347.44 362.44 2.45 2.42 32.44 33.22 72.44 63.72 Control 
%022  

 

4
0
 m

3
 

31.33 32.33 382.00 390.67 0.45 0.46 32.33 31.00 77.00 78.67 Hi-Fertil 1 

35.00 39.33 281.67 290.33 0.40 0.40 28.33 26.00 64.33 70.33 Ferty More 

31.00 30.00 228.67 234.00 0.33 0.32 18.67 20.33 57.00 52.33 Control 
75% 

 
39.00 40.00 333.33 306.67 0.44 0.43 29.00 26.33 69.67 72.00 Hi-Fertil 1 

42.33 41.67 278.33 272.00 0.38 0.37 25.33 22.67 61.00 65.67 Ferty More 

32.00 32.33 212.00 233.33 0.31 0.30 19.00 20.00 52.67 51.67 Control 
50% 

 
41.67 42.33 310.67 294.67 0.41 0.40 23.67 24.33 66.00 68.33 Hi-Fertil 1 

44.67 43.67 275.67 254.00 0.37 0.36 22.00 21.33 58.67 63.33 Ferty More 

02.0 02.0 00209 00210 N.S N.S 0200 N.S 1205 .20. LSD  at 5 % 

 
Yield and its components: 

Data presented in Table (6) indicated that tuber weight/plant, 
marketable yield  and total yield were increased significantly by application of 
FYM at 40 m

3
/fed. in both seasons. These increases may be related to the 

higher contents of macro-elements (NPK) in FYM (Table 2) and this led to an 
increase of the metabolism activity, its led to increasing of plant growth (Table 
3) consequently, increasing total yield. Suresh and Ramanathan (2001), 
Awad et al. (2002), Singh and Gupta (2005), Colla et al. (2005), El Morsy et 
al. (2006) and El-Dissoky (2008) reported that number of tuber plant, average 
tuber weight, marketable and total yield were significantly increased by 
application of farmyard manure.  

Concerning the effect of NPK levels on yield and its components, data 
in Table (6) show that increasing NPK level up to 100% NPK level, recorded 
the highest values in total yield and its components in both seasons. Similar 
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results were obtained by Maier et al. (1994), Minhas and Sood (1994), Arisha 
and Bardisi (1999), Kushwah and Banafar (2003) and Abd El-Aal et al. (2008) 
indicated that the potato yield was increased with increasing NPK rate. 

Regarding, the effect of macronutrients foliar spray sources on total yield 
and its components, data in Table (6) indicate that plants sprayed with Ferty 
More (5-3-43, NPK) followed by Hi-Fertil 1(19-19-19 NPK) produced the 
highest tubers yield/plant, marketable and total yield/fed. in both seasons of 
study. These results may be related to increasing the activity of plant 
metabolism, which reflected on tubers yield and enhance tuber quality. 
Similarly, Boliglowa and Dzienia (1999), Singh et al. (1996) and Ali and Mishra 
(2001) found that marketable tubers yield and total yield were significantly 
increased by foliar application of macronutrients. 
 
Table (6):  Total yield and its components of potato plants as affected 

by FYM rates, NPK levels and macronutrients foliar spray 
sources during 2008/2009 (S1) and 2009/2010 (S2) winter 
seasons. 

  Characters  
 

Treatments 

Tubers 
weight/plant  

(g) 

Marketable yield  
(ton/fed.) 

Unmarketable yield  
(ton/fed.) 

Total  
yield (ton/fed.) 

S1 S2 S1 S2 S1 S2 S1 S2 

         

FYM rates: 

02 m
3
  428.63 535.25 23.44 24.24 0.424  0.444 24.54 25.24 

32 m
3
  557.22 543.44 24.44 25.33 0.525 0.772 25.52 25.55 

42 m
3
 644.25 645.25 25.22 25.65 2.375 2.454 27.24 26.44 

LSD at 5% 0205 020. 222. 2229 0.009 0.90. 222. 2229 

NPK levels: 

022%   554.45 542.74 24 .23  25.25 2.033 2.262 26.25 26.24 

%19    552.55  555.56 24.46 24.44 0.456 0.447 25.44 25.44 

50%  525.72 552.52 24.74 24.42 0.472 0.472 25.77 25.57 

LSD at 5% 0210 0202 222. 2220 0..0. 0.095 222. 2220 

Foliar spray sources: 

Control  532.47 525.72 24.24 24.24 2.225 2.274 25.24 25.34 

Hi-Fertil 1 543.23 544.42 25.26 25.25 2.246 2.257 26.25 26.24 

Ferty More 645.62 652.56 25.75 25.22 0.552 0.522 26.63 26.63 

LSD at 5% 02.2 02.9 222. 2220 0..52 0..95 222. 2220 

 
With respect to the effect of interaction between FYM rates and NPK 

levels, data in Table (7) showed that potato plants fertilized with 40 m
3
 FYM 

rate and 50% or 75% NPK levels resulted in the highest significant tuber 
weight/plant and total yield. The values in both treatments were not significant 
differences with each other. These results were true during both seasons. 
Similar results were obtained by Singh et al. (1996) and Sadej et al. (2004).  

 Also, data presented in Table (7) showed that the interaction between 
FYM rates and macronutrients foliar spray sources had a positive significant 
effects on total yield and its components in both seasons. Data indicated that, 
plants sprayed with Ferty More (5-3-43, NPK) followed by Hi-Fertil 1 (19-19-
19, NPK) and fertilized with 40 m

3 
FYM/fed. gave the highest tubers 

weight/plant and total yield.  
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Table (7): Total yield and its components of potato plants as affected by 
the interactions of FYM rates x NPK levels, FYM x 
macronutrients foliar spray sources and NPK levels x Foliar 
sources during 2008/2009 (S1) and 2009/2010 (S2) winter 
seasons. 

Total 
yield (ton/fed.) 

Unmarketable 
yield 

(ton/fed.) 

Marketable 
yield   

(ton/fed.) 

Tubers 
weight/plant 

(g) 

                       
Characters 
 
 
Treatments 

S2 S1 S2 S1 S2 S1 S2 S1 

 

 NPK levels FYM rates 

25.75 25.77 2.226 0.464 24.64 24.22 573.54 573.23 100% 
02 m

3 

 
25.24 24.52 0.475 0.425 24.23 23.42 535.54 526.54 75% 

24.55 24.32 0.436 0.564 23.42 23.46 445.67 525.22 50% 

26.44 26.42 0.635 0.244 25.52 25.62 626.56 622.72 100% 
32 m

3 

 
25.53 25.57 0.742 0.272 25.24 25.22 555.22 554.25 75% 

25.52 25.32 0.275 0.553 24.22 24.44 524.66 573.25 50% 

26.54 26.55 2.633 2.465 24.42 25.24 544.67 545.44 100% 
42 m

3 

 
27.27 27.24 2.442 2.355 25.24 25.56 664.72 652.25 75% 

27.42 27.54 2.245 2.277 26.22 26.44 674.22 676.33 50% 

2255 0210 0.000 0.055 0225 0250 12200 10209 LSD at 5% 

Foliar spray sources FYM rates 

24.63 24.27 2.255 0.444 23.54 23.22 422.67 424.54 Control 
02 m

3 

 
25.52 24.44 0.446 0.542 24.52 24.24 544.22 544.55 Hi-Fertil 1 

25.76 25.72 0.424 0.532 24.24 24.52 526.25 525.25 Ferty More 

25.32 25.27 0.244 0.245 24.52 24.32 537.67 534.54 Control 
32 m

3 

 
26.26 26.22 0.755 0.542 25.52 25.25 624.54 545.44 Hi-Fertil 1 

26.45 26.42 0.656 0.525 25.54 25.66 657.67 645.22 Ferty More 

26.26 26.35 2.722 2.625 24.64 24.27 562.54 573.22 Control 
42 m

3 

 
27.23 27.36 2.542 2.455 25.73 25.57 666.33 652.54 Hi-Fertil 1 

27.63 27.65 0.445 0.423 26.65 26.75 724.33 642.44 Ferty More 

2200 220. 0..90 0..00 2299 2209 09290 00209 LSD at 5% 

Foliar spray sources NPK levels 

25.62 25.52 2.346 2.242 24.44 24.32 532.33 542.55 Control 
100% 

 
26.36 26.43 2.232 2.274 25.23 25.36 625.67 542.44 Hi-Fertil 1 

26.64 26.24 0.244 0.427 25.52 25.53 652.22 652.24 Ferty More 

25.35 25.24 2.262 2.222 24.23 24.23 527.55 525.22 Control 
75% 

 
26.22 26.25 2.234 2.243 25.25 25.26 627.33 547.22 Hi-Fertil 1 

26.63 26.64 0.525 0.524 25.22 25.25 654.54 642.44 Ferty More 

25.24 24.55 2.223 2.274 23.43 23.52 524.44 532.55 Control 
50% 

 
26.26 25.55 0.457 2.223 25.27 24.54 552.44 553.66 Hi-Fertil 1 

26.54 26.36 0.246 0.532 25.75 25.54 645.66 643.22 Ferty More 

2200 220. 0.09. 0.900 220. 2200 05295 00202 LSD at 5% 

 
Concerning the effect of the interaction between NPK levels and 

macronutrients foliar spray sources on total yield and its components, data in 
Table (7) indicated that the interaction had a positive significant effects on 
total yield and its components in both seasons. The highest total yield, tuber 
weight/plant and marketable yield were obtained from plants received 75 or 
50 % NPK level and sprayed with Ferty More in both seasons. It is notable 
that, the differences between tubers weight/plant and total yield were not 
significant when plants sprayed with Ferty More and fertilized by 75% or 50% 
NPK levels in both seasons.  
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 Regarding, the interaction effect of the studied factors (FYM rates, 
NPK levels and macronutrients foliar spray sources) on total yield and its 
components, data presented in Table (8) reveal that tubers weight/plant, 
marketable yield, unmarketable yield and total yield  were affected  by the 
three ways interactions, in both seasons. Generally, the highest tuber 
weight/plant and total yield were obtained from plants fertilized by 40 m

3
/fed. 

FYM, 50% or 75% NPK levels and sprayed with Ferty More as a source of 
foliar NPK followed by the interaction among 40 m

3
/fed. FYM, 50% or 75% 

NPK levels and sprayed with Hi-Fertil 1. The values in both treatments were 
not significant differences with each other. These results were true during 
both seasons. These results may be attributed to the favorable effect of the 
combination between the three factors of this study which results in good 
healthy of plant vegetative growth parameters (Tables 3, 4 and 5) 
consequently, increasing total yield.  
 
Table (8): Total yield and its components of potato plants as affected by 

the interaction among FYM rates, NPK levels and 
macronutrients foliar spray sources during 2008/2009 (S1) 
and 2009/2010 (S2) winter seasons. 

Characters 
 
 
Treatments 

Tuber 
weight/plant 

(g) 

Marketable 
yield   

(ton/fed.) 

Unmarketable 
yield (ton/fed.) 

Total  
yield (ton/fed.) 

S1 S2 S1 S2 S1 S2 S1 S2 
FYM NPK Foliar spray sources 

20 m
3
 

%022  
 

Control 524.22 444.72 23.56 23.47 2.244 2.337 24.45 25.24 
Hi-fertil 1 572.56 527.22 24.25 24.72 0.424 2.232 25.75 25.24 
Ferty More 624.33 624.22 25.54 24.47 0.534 0.422 26.42 25.45 

75% 
 

Control 466.22 475.44 22.54 23.42 0.474 2.262 23.56 24.46 
Hi-fertil 1 533.44 545.22 24.26 24.42 0.427 0.454 24.42 25.37 
Ferty More 522.44 523.44 24.27 24.25 0.544 0.422 25.64 25.76 

50% 
 

Control 462.72 467.72 22.57 23.24 0.422 0.427 23.47 24.22 
Hi-fertil 1 522.44 524.22 23.57 24.33 0.564 0.434 24.42 25.26 
Ferty more 566.22 547.22 24.25 24.54 0.527 0.527 24.45 25.47 

30 m
3
 

%022  
 

Control 552.22 543.72 24.52 25.26 0.744 0.754 25.62 25.74 
Hi-fertil 1 642.44 654.22 25.72 25.42 0.527 0.627 26.54 26.53 
Ferty more 675.72 622.72 26.22 26.52 0.442 0.537 26.44 26.54 

75% 
 

Control 542.44 534.22 24.62 24.55 0.537 0.544 25.44 25.32 
Hi-fertil 1 543.72 547.44 25.22 25.35 0.224 0.762 25.45 25.44 
Ferty more 632.44 655.72 25.73 25.75 0.224 0.657 26.43 26.32 

50% 
 

Control 525.44 535.22 23.54 23.26 0.434 0.424 24.46 24.76 
Hi-fertil 1 572.22 523.44 24.74 25.23 0.424 0.277 25.72 25.25 
Ferty more 622.22 635.44 25.25 25.45 0.532 0.734 25.57 25.42 

40 m
3
 

%022  
 

Control 553.44 545.44 24.24 23.45 2.737 2.547 25.23 25.53 
Hi-fertil 1 545.22 545.72 25.42 24.24 2.522 2.257 26.25 26.64 
Ferty more 657.72 662.72 25.45 25.47 0.477 0.454 26.46 26.45 

75% 
 

Control 566.72 573.22 24.77 24.74 2.654 0.622 26.32 26.32 
Hi-fertil 1 624.44 655.44 25.44 25.55 2.527 2.527 27.45 27.43 
Ferty more 647.44 725.72 26.46 26.22 0.424 0.457 27.56 27.76 

50% 
 

Control 555.44 522.44 25.64 24.44 2.457 2.537 26.43 26.53 
Hi-fertil 1 627.44 657.72 26.46 26.35 2.327 2.322 27.73 27.62 
Ferty more 742.22 754.44 27.22 27.25 0.547 0.557 27.45 27.42 

   LSD at 5 % 0522. 0020. 2291 22.0 0.0.0 0.001 22.2 22.0 
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CONCLUSION 
 

From the results of this study, it could be concluded that, application 40 
m

3
/fed FYM + 50% NPK level with spraying the plants with Ferty More (5-3-

43, NPK) or Hi-Fertil 1(19-19-19, NPK) are the recommended treatments for 
increasing potato yield, improving tuber quality of potato, lowering cost 
production (as a result of saving half of the added NPK-fertilizer) and will also 
decrease the pollution of environment under similar conditions to this work.   
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لعضوي إستجابة نمو ومحصول وقابلٌة تخزٌن البطاطس لبعض معدلات السماد ا
 -:والرش ببعض العناصر الكبرى

 النمو الخضرى والمحصول ومكوناته. -1
 ** و حمادة ماهر بدٌر المتولى المرسى** على عبدالله حلمً، *هالة عبدالغفار السٌد

 مصر - جامعة المنصورة -كلٌة الزراعة -قسم الخضر والزٌنة  *
البساتٌن ـ مركز البحوث الزراعٌة  ** قسم بحوث البطاطس والخضر خضرٌة التكاثر ـ معهد بحوث

 ، الجٌزة ـ مصر.
 

مٌت فارس بالقرب من كفر نُفذت تجربتان حقلٌتان على نباتات البطاطس صنف اسبونتا فى قرٌة 
وذلك لدراسة  م 8002/8000 و 8002/8002الزراعة الشتوٌة محافظة الدقهلٌة خلال موسمى  ،المنصورة

م 80زرعة )تأثٌر استخدام بعض معدلات سماد الم
3

م 30،  
3

م 00و 
3

وبعض مستوٌات النتروجٌن للفدان(  
٪ من المعدل الموصى به للفدان( كل منها منفردُ أو مع الرش 70٪ و57٪ ، 000)والفوسفور والبوتاسٌوم 

على النمو و فٌرتى مور(   0الورقى لنبات البطاطس ببعض مصادر العناصر الكبرى )كنترول، هاى فرتٌل 
 . هول ومكوناتالمحص الخضرى،

استخدم لاجراء التجربة تصمٌم القطاعات الكاملة العشوائٌة بنظام القطع المنشقة مرتٌن فى ثلاث 
مكررات وتم توزٌع معدلات سماد المزرعة فى القطع الرئٌسٌة و مستوٌات النتروجٌن والفوسفور والبوتاسٌوم 

 رقى ببعض مصادر العناصر الكبرى. فى القطع الشقٌة وخصصت القطع التحت شقٌة لمعاملات الرش الو
 -وٌمكن تلخٌص النتائج المتحصل علٌها فٌما ٌلى:

التسمٌد البلدى بصفة عامة أثر معنوٌاً على صفات النمو الخضرى والمحصول   أوضحت النتائج أن
م 00 ومكوناته. ولقد أدى استخدام 

3
م 30متبوعا بـ  للفدان من سماد المزرعة 

3
طول للفدان إلى زٌادة فى  

لنبات. وكذلك أدى إلى زٌادة معنوٌة الطازج ل وزنالعدد الأوراق للنبات، المساحة الورقٌة للنبات و  النبات،
 ات للنبات. ومتوسط وزن الدرن للمحصول الكلى للفدان
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٪  مان المعادل الموصاى باه 000أوضحت النتائج أٌضاً، أن زٌاادة الساماد الكٌمااوى المساتخدم حتاى  
للفدان أدى إلً زٌادة معنوٌة فً كل صفات النمو الخضري ماعدا الوزن الجاف للنباات،  وكاذلك زٌاادة متوساط 

 وزن الدرنات لكل نبات، المحصول التسوٌقى و المحصول الكلً للفدان.
ائج ان الرش الورقى للنباتات بالمصادر المختلفاة للعناصار الكبارى ادى إلاً زٌاادة معنوٌاة وتشٌر النت

-19) 0فً جمٌع الصفات المدروسة.  معظم القٌاسات الخضرٌة زادت عند رش النباتاات بمركاب هااى فرتٌال 
ادة معنوٌة فاً ، ن فو بو( إلً زٌ 03-3-7) فٌرتى مور ، ن فو بو(، بٌنما أدي رش النباتات بمركب   19-19

كل من الوزن الجاف لعرش النبات و المحصاول الكلاً و المحصاول التساوٌقى  و كاذلك متوساط وزن الادرنات 
 للنبات.

كان تأثٌرالتفاعل بٌن العوامل الثلاثة المدروسة )معدلات السماد العضوى، مستوٌات التسامٌد عموما و
علااى جمٌاع الصاافات المدروسااة. وكاناات أفضاال  الكٌمااوى والاارش الااورقى بمصااادر العناصار الكباارى( واضااحاً 

م 00النتائج باستخدام 
3

٪ من الموصى باه للفادان ماع 70و التسمٌد الكٌماوى بمستوى  للفدان من سماد المزرعة 
م 00باسااتخدام وٌلٌااه التفاعاال  الاارش الااورقى بمركااب الااـ فٌرتااى مااور

3
و التساامٌد  للفاادان ماان سااماد المزرعااة 

، حٌث أدى هاذا التفاعال 0موصى به للفدان مع الرش الورقى بمركب هاى فرتٌل ٪ من ال70الكٌماوى بمستوى 
إلااى زٌااادة فااى وزن الاادرنات للنبااات والمحصااول الكلااى والمحصااول التسااوٌقى للفاادان كمااا أدى إلااى تخفااٌض 

وتحسااٌن  البطاااطس، لرفااع إنتاجٌااة تٌمكاان التوصااٌة باسااتخدام هااذل المعاااملاولااذلك  المحصااول رٌاار التسااوٌقى.
          محافظة الدقهلٌة.وكذلك خفض تلوث البٌئة تحت ظروف  الدرنات، جودة
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