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ABSTRACT  

 
 Two field experiments were performed at the Horticultural Research Farm of 
El-Bramoon (Dakahliya Governorate) during 1998 and 1999 seasons. This study 
aimed to study the effect of mineral nitrogen fertilizer levels, sources , biological 
fertilization and their interaction on chemical composition of sweet potato tuber roots. 

The main results could be summarized as follows: 
1. Application of Ca (NO3)2 fertilizer significantly increased reducing sugars 

contents, K, NO2- and NO3- contents in tuber roots as compared with (NH4)2 
SO4 fertilizer. In addition, (NH4)2 SO4 fertilizer had significant increases on total 
carotene content in tuber roots. 

2. Inoculation of plants with biofertilizer (nitrobien) led to increase reducing 
sugars and total carotene contents in tuber roots and beside that significantly 
reduced NO3-, and NO2- concentrations in tuber roots comparing with the 
uninoculated ones. 

3. Raising nitrogen fertilizer levels from 0 to 80 kg N/fed resulted in a 
significant increase in total soluble and reducing sugars, total carotene as well 
as  N, P, K, NO3- and NO2- concentrations in both seasons. 

4. The positive interaction between N-sources and biofertilizer have been 
observed, application of Ca (NO3)2 fertilizer with biofertilizer gave the highest 
values of total soluble sugars NO3- and NO2- concentrations in tuber roots 
comparing with (NH4)2 SO4 with biofertilizer. Application of  (NH4)2 SO4 fertilizer 
with biofertilizer significantly increased total carotene content. 

5. The interaction between nitrogen fertilizer rates and biofertilizer had 
significant effect on reducing sugars, K, NO3- and NO2- concentration. 

Thus, it can be recommended that adding (NH4)2 SO4 at 60 kg N/fed with 
biofertilizer (nitrobien) was the best treatment under the condition of this study for 
reducing mineral nitrogen fertilization, soil pollution and improving quality of tuber 
roots. 
 

INTRODUCTION 
 
 Sweet potato (Ipomea batatas, L.) is considered a very important 
popular vegetable crop, it has been cultivated for both food and starch 
manufacture, while the foliage parts and other refuse are utilized in feeds. 
 NO3–sources of fertilizer resulted in higher NO3- and NO2- 
concentrations in tuber roots of sweet potato than did ammoniacal sources 
(Lorenz, 1978). 
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 From the nutritional point of view, accumulation of NO3- or NO2- in 
tuber roots of sweet potato represent a serious problem for human’s health, 
because NO3- or NO2- absorbed into the blood and may oxidize F++ of 
hemoglobin to F+++ and hence producing methemoglobin, which cannot 
transport oxygen (Swann, 1975). 
 Chemical constituents in tuber roots of sweet potato were also 
affected by N-rates, there were several studies indicated that organic 
compositions and mineral element concentrations in tuber roots were 
influenced by the applied N-rates (Mascianica et al., 1985; El-Sayed, 1987; 
Patil et al., 1990 and Osaki et al., 1995). 
 Overcoming the problem of chemical fertilizers, which are generally 
represented in increasing costs and environmental pollution, can be 
achieved through using biofertilizers. Many investigators stated that plant 
growth and yields of sweet potato were greater by inoculation after planting 
with N2-fixing bacteria of Asospirillum or Azotobacter (Mortley and Hill, 1990; 
Paula et al., 1992 and Yassin et al., 1994). 
 The objective of this study was to determine the effects of 
biofertilizer (nitrobien), N-rates, N-sources and their interactions on chemical 
composition of sweet potato tuber roots. 
 

MATERIALS AND METHODS 
 

 In the two field experiments, sweet potato plants cv. A-93 (American 
variety) were grown on clay loam soil at the Horticultural Research Farm of 
El-Bramon (Dakahliya Governorate) during the two successive summer 
seasons of 1998 and 1999, to study the effects of soil dressing with different 
nitrogen sources and rates, i.e., 0, 20, 40, 60 and 80 kg N/fed either single or 
in combination with biofertilizer (nitrobien) on the chemical constituents in 
tuber roots.  
 Randomized samples were obtained from the experimental soils pre 
and 30 days post application of biofertilizer to determine the physical and 
chemical contents according to the standard method described by Jackson 
(1967). 
 

 The experimental design and treatments: 
 The experimental design was spilt-split plot system with 4 replicates. 
The N-sources occupied the main-plots which were subdivided to 5 sub plots 
each contained one of the nitrogen levels, while the biofertilization 
treatments were assigned to the sub-sub plots. The sub-sub plot area was 
17.5 m2 which contained 5 rows, 5 m length and 0.7 m width. 

The two sources of nitrogen, i.e. calcium nitrate (15.5 % N) and 
ammonium sulphate (20.5 % N) were applied in two equal doses 30 and 45 
days after transplanting. While biofertilizer1 (nitrobien) was supplied at 3  

                                                        
1 Nitrobien is commercial name of the biofertilizer in Egypt, it was taken from General 

Organization for Agriculture Equalization Fund (GOAEF), Ministry of Agriculture, Egypt. It 

contains live cells of efficient bacteria stains for nitrogen fixation in cultivated soils. The 

used biofertilizer activity was tested in Laboratories of Microbiology Department Faculty of 
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Table (1): The physical and chemical analysis of the experimental soil 

during 1998 and 1999 seasons. 

Physical and chemical properties 
Pre-inoculation Post-inoculation 

1998 1999 1998 1999 

Clay 
Silt 
Fine sand 
Coarse sand 
Organic matter 
CaCO3 
Water holding capacity 

E.C. (dsm-1 at 25C 
Total -N 
Available-P 
Exchangeable-K 
Total soluble salts 
pH (1:2.5 w/v) 

% 
% 
% 
% 
% 
% 
% 
% 
% 
ppm 
ppm 
% 
% 

61.37 
19.51 
14.17 
2.13 
0.89 
1.90 

63.17 
1.27 
0.17 

18.69 
567 
0.43 
8.1 

62.21 
19.35 
13.79 
1.89 
0.93 
2.07 

59.14 
1.30 
0.15 

20.37 
579 
0.51 
7.9 

61.06 
20.44 
13.04 
2.07 
1.13 
1.56 

60.48 
1.25 
0.22 

18.88 
581 
0.45 
7.8 

61.97 
20.23 
12.76 
1.83 
1.20 
1.78 

62.51 
1.25 
0.19 

19.60 
586 
0.47 
7.7 

 
kg/fed mixed with wet soft sand (1: 10 ratio) into the root absorption zone of 
plants after 15 days from transplanting. 
 

Cultural practices: 
 The normal cultural practices for sweet potato commercial 
production were followed according to the instruction laid down by the 
Ministry of Agriculture (Egypt). The planting date was during the third week 
of April, in both seasons of this study. Nearly similar stem slips (cuttings), 20 
cm length were manually planted on the third top of slope ridge at 25 cm 
apart. The harvesting times were done 160 days from transplanting in the 
two years. 
All plants were fertilized with calcium superphosphate (15.5 % P2O5) and 
potassium sulphate (48 % K2O) at 300 and 200 kg /fed, respectively. 50 % 
being applied at planting and 50 % one month later. 
 
-Studied characteristics: 

- Chemical constituents: 
Uniform sized 5 tuber roots of each treatments were cleaned , dried, 

ground and analyzed to determine: 
 

a- Starch, sugars and carotenoids determination:                   

- Starch content was determined according the method described by 
Morell (1941). 

- Total soluble sugars was determined by using the method of Dubios 
et al. (1956). 

- Reducing sugars were measured by using the method of Somogy 
(1952). 

                                                                                                                                    
Agriculture Mansoura University. 
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- Total carotenoides were measured according the method described 
by Both (1958). 
 

 

 

b- Concentrations of N, P, K, NO3- and NO3- : 
- Total nitrogen (N), including NO3- and NO2- in ppm (determined by a 

modified method of Singh, 1988). 
- Phosphorus (P) was determined by method of John (1970). 
- Potassium (K) was determined by method of Brown and Lilleland (1946). 
 The obtained results were statistically analyzed and treatment means 
were compared by using least significant difference (L.S.D.) as reported by 
Sndecor and Cochran (1980). 
 

RESULTS AND DISCUSSION 
 

Chemical constituents in tuber roots: 

One- Effect of N-rates: 
Data in Tables (2 & 3) reveal that application of Ca (NO3)2 fertilizer as a 

N-source to sweet potato plant excrete significant increases on reducing 
sugars, K, NO3- , NO2- concentrations in tuber roots comparing with (NH4)2 
SO4 fertilizer in both seasons. In contrast, carotene content in tuber roots was 
significantly increased in both seasons with (NH4)2 SO4 fertilizer than with Ca 
(NO3)2 fertilizer. However, starch content, total soluble sugars, N and P 
percents in tuber roots were not significantly affected by N-sources 
application in both seasons. Application of NO3-N sources to sweet potato 
plants may result in higher NO3- and NO2- accumulation in tuber roots than 
did ammonical sources as stated by Lorenz (1978). Similar results were 
reported by Hammett et al. (1984), who found that reducing sugar content, K 
and NO3- concentrations in tuber roots of sweet potato were increased with 
NO3- -N than with NH4 –N. 

 

Two- Effect of biofertilizer: 
In Tables (2 & 3) data show that inoculation of sweet potato plants 

with biofertilizer (nitrobien) significantly increased reducing sugars and total 
carotene content in tuber roots and led to significant reduce in concentrations 
of NO3- and NO2- as compared with the uninoculated plants in both seasons. 
However, biofertilizer application had no significant effects in both seasons 
on starch content, total soluble sugars, N, P and K concentrations in tuber 
roots. The obtained results agree with those of Kandasamy et al. (1988), who 
declared that dry matter and reducing sugars in tuber roots of sweet potato 
were increased by using N2-fixing bacteria (Azospirillum) or VAM fungi either 
separately or together. 
 

Three- Effect of N-rates: 
Data in Tables (2 & 3) show that N-rates had significant effects on all 

studied contents, with exception of the starch. Total soluble sugars, reducing 
sugars and total carotene were significantly increased as the applied N-rates 
increased from 0 to 80 kg N/fed. Element concentrations show the same 
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tendency. Increasing the applied N-rates from 0 to 80 kg N /fed significantly 
increased N, P, K NO3- and NO2- concentration in tuber roots of sweet 
potato. These increases might be due to the vital role of N as a main 
constituent of many organic compounds in plants. The obtained results are in 
accordance with those of Patil et al. (1990) and Lee et al. (1996). 

 

Table (2): Organic compositions in tuber roots of sweet potato as 

affected by N-source; rates and biofertilizer (nitrobien) 

during 1998 and 1999 seasons. 
Characters Starch content 

(%) 

Total  soluble 

 sugars (%) 

Reducing 

 sugars  (%) 

Total caroten 

(mg/L) 

Treatments 1998 1999 1998 1999 1998 1999 1998 1999 

N-Sources:         

 Ca(No3)2 15.25 15.48 5.04 4.85 2.95 2.87 0.72 0.68 
(NH4)2So4 14.90 15.31 4.68 4.56 2.71 2.61 0.78 0.74 

L.S.D. at 5% N.S N.S N.S N.S 0.02 0.03 0.01 0.03 
N-rates:         

0 kg/fed. 14.37 14.76 4.09 4.13 2.41 2.31 0.53 0.50 
20 kg/fed. 14.81 15.03 4.57 4.50 2.59 2.54 0.69 0.61 
40 kg/fed. 15.14 15.36 4.98 4.76 2.82 2.79 0.77 0.73 
60 kg/fed, 15.39 15.72 5.24 4.96 3.07 2.94 0.83 0.82 
80 kg/fed. 15.68 16.13 5.41 5.16 3.25 3.13 0.92 0.89 

L.S.D. at 5% N.S N.S 0.18 0.12 0.11 0.13 0.03 0.04 
Nitrobien:         

 With 15.19 15.58 4.95 4.88 2.91 2.85 0.79 0.77 
Without 14.95 15.23 4.76 4.52 2.75 2.63 0.72 0.65 

L.S.D. at 5% N.S N.S N.S N.S 0.04 0.05 0.03 0.03 
 

Table (3): Chemical element concentrations in tuber roots of sweet 

potato as affected by N-source; rates and biofertilizer 

(nitrobien) during 1998 and 1999 seasons. 
Characters N 

(%) 

P 

(%) 

K 

(%) 
No



3  

(ppm) 

No


2   

(ppm) 

Treatments 1998 1999 1998 1999 1998 1999 1998 1999 1998 1999 

N-Sources:           

 Ca(No3)2 3.79 3.17 0.59 0.65 2.12 2.19 51.5
0 

44.0
9 

0.48 0.39 

(NH4)2So4 3.91 3.45 0.66 0.75 1.98 2.01 45.7
2 

41.0
3 

0.43 0.29 

L.S.D. at 5% N.S. N.S. N.S. N.S. 0.07 0.05 1.84 1.93 0.02 0.01 
N-rates:           

0 kg/fed. 3.46 3.01 0.36 0.46 1.82 1.81 30.5
2 

25.5
5 

0.28 0.20 

20 kg/fed. 3.61 3.18 0.54 0.61 1.91 1.96 38.4
7 

32.2
6 

0.39 0.26 

40 kg/fed. 3.81 3.32 0.62 0.71 2.01 2.10 41.8
7 

42.4
7 

0.47 0.33 

60 kg/fed, 4.00 3.46 0.76 0.84 2.19 2.25 57.1
4 

49.8
6 

0.52 0.40 
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80 kg/fed. 4.35 3.58 0.83 0.91 2.34 2.40 69.0
0 

62.6
3 

0.63 0.52 

L.S.D. at 5% 0.15 0.12 0.05 0.07 0.09 0.08 2.15 2.09 0.05 0.02 
Nitrobien:           

 With 3.92 3.43 0.66 0.77 2.11 2.22 46.4
5 

30.8
8 

0.42 0.31 

Without 3.77 3.20 0.59 0.64 1.99 1.98 50.7
5 

46.2
4 

0.49 0.37 

L.S.D. at 5% N.S. N.S. N.S. N.S. N.S. N.S. 1.10 1.07 0.04 0.02 
 

Four- Interaction effect between N-sources and biofertilizer: 
Concerning the interaction effect of N-sources with biofertilizer 

(nitrobien) on chemical constituents in tuber roots of sweet potato, in Tables 
(4 & 5) there were significant increases in both seasons on total soluble 
sugars,  NO3- and NO2-  concentrations  as  a  result  of  Ca  ( NO3 )2  
fertilizer  
application with biofertilizer, while using (NH4)2 SO4 fertilizer with biofertilizer 
had significant increases in both seasons on total carotene content. 
Application of Ca (NO3)2 or (NH4)2 SO4 with biofertilizer did not reflect any 
significant variations on starch content, reducing sugars, N, P and K 
concentrations in both seasons. Similar results were reported by Khasa et al. 
(1992). 
 
Table (4): Organic compositions in tuber roots of sweet potato as 

affected by the interaction of N-sources  biofertilizer 

(nitrobien) during 1998 and 1999 seasons. 
Characters Starch  content 

(%) 

Total   soluble 

sugars (%) 

Reducing   

sugars (%) 

Total  caroten 

(mg/L) 

Treatments 1998 1999 1998 1999 1998 1999 1998 1999 

N-Sources Nitrobien         

Ca(No3)2 With 15.36 15.65 5.15 4.98 3.05 2.97 0.75 0.74 

 Without 15.14 15.32 4.93 4.72 2.85 2.77 0.69 0.62 

(NH4)2So4 With 15.03 15.50 4.76 4.78 2.77 2.72 0.82 0.79 

 Without 14.77 15.13 4.60 4.33 2.65 2.50 0.74 0.68 

L.S.D. at 5% N.S. N.S. 0.21 0.15 N.S. N.S. 0.04 0.04 

 
Table (5): Chemical element concentrations in tuber roots of sweet 

potato as affected by the interaction of N-source  

biofertilizer (nitrobien) during 1998 and 1999 seasons. 
Characters N 

(%) 

P 

(%) 

K 

(%) 
No



3  

(ppm) 

No


2  

(ppm) 

Treatments 1998 1999 1998 1999 1998 1999 1998 1999 1998 1999 

N-Sources Nitrobien           
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Ca(No3)2 With 3.85 3.25 0.62 0.73 2.18 2.32 49.15 41.22 0.44 0.35 

 Without 3.72 3.08 0.55 0.57 2.07 2.06 53.82 46.95 0.52 0.43 

(NH4)2So4 With 3.98 3.59 0.69 0.80 2.05 2.12 43.76 36.54 0.41 0.27 

 Without 3.83 3.30 0.62 0.71 1.92 1.90 47.68 45.53 0.46 0.31 

L.S.D. at 5% N.S. N.S. N.S. N.S. N.S. N.S. 2.35 2.22 0.04 0.05 

 

e- Interaction effect between N-rates  and biofertilizer: 
As respect the interaction effect between N-rates with biofertilizer 

(nitrobien). It is clear from the data presented in Tables (6 & 7) that 
increasing the applied N-rates from 0 to 80 kg /fed with biofertilizer 
application caused increases on all contents. These increases were 
significant on reducing, total caroten content, K, NO3- and NO2- in both 
seasons. These results are in good accordance with those reported by 
Crossman and Hill (1987). 

 
 

Table (6): Organic compositions in tuber roots of sweet potato as 

affected by the interaction of N-rates  biofertilizer 

(nitrobien) during 1998 and 1999 seasons. 
Characters Starch content 

(%) 

Total  soluble 

sugars (%) 

Reducing   

sugars (%) 

Total  caroten 

(mg/L) 

Treatments 1998 1999 1998 1999 1998 1999 1998 1999 

N-rates Nitrobien         
0 kg/fed.  

 

With 

14.53 14.87 4.24 4.30 2.47 2.40 0.57 0.54 
20 kg/fed. 14.88 15.15 4.65 4.65 2.66 2.68 0.73 0.68 
40 kg/fed. 15.22 15.64 5.06 4.91 2.87 2.87 0.81 0.79 
60 kg/fed. 15.57 15.90 5.33 5.16 3.16 3.05 0.87 0.89 
80 kg/fed. 15.77 16.32 5.48 5.38 3.37 3.23 0.94 0.94 
0 kg/fed. 

Without 

14.20 14.65 3.95 3.97 2.35 2.21 0.50 0.46 
20 kg/fed. 14.73 14.90 4.49 4.36 2.51 2.40 0.66 0.55 
40 kg/fed. 15.05 15.08 4.90 4.61 2.76 2.70 0.73 0.66 
60 kg/fed. 15.20 15.55 5.16 4.75 2.97 2.83 0.79 0.77 
80 kg/fed. 15.59 15.96 5.34 4.93 3.13 3.03 0.89 0.84 

L.S.D. at 5% N.S. N.S. N.S. N.S. 0.16 0.17 N.S. N.S. 

 
Table (7): Chemical element concentrations in tuber roots of sweet 

potato as affected by the interactions of N-rate  

biofertilizer (nitrobien) during 1998 and 1999 seasons. 
Characters N 

(%) 

P 

(%) 

K 

(%) 
No



3  

(ppm) 

No


2  

(ppm) 

Treatments 1998 1999 1998 1999 1998 1999 1998 1999 1998 1999 

N-rates Nitrobien           
0 kg/fed.  

 

With 

3.51 3.08 0.38 0.53 1.84 1.91 29.10 23.40 0.26 0.17 
20 kg/fed. 3.67 3.28 0.57 0.67 1.94 2.06 37.20 28.86 0.36 0.23 
40 kg/fed. 3.88 3.43 0.66 0.75 2.06 2.24 46.00 36.91 0.43 0.29 
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60 kg/fed. 4.12 3.61 0.82 0.91 2.28 2.36 54.55 45.67 0.48 0.38 
80 kg/fed. 4.41 3.73 0.87 0.97 2.43 2.55 65.50 59.55 0.59 0.47 
0 kg/fed. 

Without 

3.40 2.94 0.35 0.40 1.79 1.70 31.95 27.69 0.30 0.22 
20 kg/fed. 3.55 3.08 0.50 0.54 1.87 1.86 39.75 35.66 0.41 0.28 
40 kg/fed. 3.74 3.21 0.57 0.66 1.95 1.96 49.75 48.03 0.50 0.37 
60 kg/fed. 3.88 3.32 0.70 0.77 2.09 2.15 59.80 54.10 0.56 0.42 
80 kg/fed. 4.29 3.43 0.80 0.85 2.26 2.25 72.50 65.72 0.67 0.57 

L.S.D. at 5% N.S. N.S. N.S. N.S. 0.11 0.09 2.89 2.80 0.06 0.07 

 
f- Interaction effect between N- sources and rates : 
 Data in Tables (8 and 9) show the interaction effect of N-sources 
with rates on chemical constituents in tuber roots of sweet potato. There 
were significant effects on total soluble sugars and total carotene content in 
both seasons, but no significant effects were found on starch content and 
reducing sugars in both seasons. In general, application of Ca (NO3)2 
fertilizer at 80 kg N/fed had the highest starch, total soluble and reducing 
sugars in both seasons, while the highest values of total carotene content 
were obtained by using (NH4)2 SO4 fertilizer at 80 kg N/fed. 
 Concerning the N, P, K, NO3- and NO2- concentrations in tuber roots 
of sweet potato as affected by the interaction between among N-sources and 
rates, it is clear that the plants received (NH4)2 SO4 fertilizer at 80 kg N/fed 
gave the maximum N and P concentrations, while the plants fed on Ca 
(NO3)2 fertilizer at 80 kg N/fed exert significant increases on NO3- and NO2- 
concentrations in tuber roots comparing with (NH4)2 SO4 fertilizer application 
in both seasons. These results are in harmony with those of Hammett and 
Miller (1982), Prasad (1989) and El-Gamiely et al. (1996) they reported that 
total sugars in tuber roots of sweet potato were increased with NO3-N than 
with NH4-N at the high N rates, while protein and carotene contents were 
increased with NH4-N than with NO3- N as the applied N rate increased. In 
addition, Lorenz (1978) stated that NO3- accumulation in tuber roots of sweet 
potato was increased with NO3-N sources than with NH4-N sources especially 
at the high applied rates (100 or 150 kg N/ha). 
 
Table (8): Organic compositions in tuber roots of sweet potato as 

affected by the interaction of N-source  rates during 

1998 and 1999 seasons. 
Characters 

 

 

Starch    

content 

(%) 

Total            

soluble sugars 

(%) 

Reducing         

sugars 

(%) 

Total  carotene 

(mg/L) 

Treatments 1998 1999 1998 1999 1998 1999 1998 1999 
N-Sources N-rates         

 0 kg/fed. 14.33 14.80 4.28 4.26 2.45 2.40 0.53 0.49 

 20 kg/fed. 14.87 15.05 4.62 4.68 2.67 2.64 0.65 0.60 

Ca(No3)2 40 kg/fed. 15.39 15.45 5.19 4.91 2.90 2.97 0.72 0.70 

 60 kg/fed. 15.66 15.49 5.49 5.07 3.25 3.08 0.80 0.79 
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 80 kg/fed. 16.00 16.23 5.61 5.31 3.44 3.26 0.88 0.84 

 0 kg/fed. 14.40 14.71 3.91 4.00 2.37 2.21 0.54 0.51 

 20 kg/fed. 14.74 15.00 4.52 4.32 2.50 2.44 0.74 0.62 

(NH4)2So4 40 kg/fed. 14.89 15.27 4.77 4.61 2.73 2.60 0.81 0.75 

 60 kg/fed. 15.15 15.55 4.99 4.84 2.88 2.80 0.86 0.86 

 80 kg/fed. 15.36 16.04 5.20 5.00 3.06 3.00 0.95 0.94 

L.S.D. at 5% N.S. N.S. 0.25 0.18 N.S. N.S. 0.05 0.05 
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Table (9): Chemical element concentrations in tuber roots of sweet 

potato as affected by the interaction of N-source  rates 

during 1998 and 1999 seasons. 
Characters 

 

Treatments 

N   

(%) 

P  

(%) 

K  

(%) 
No



3   

(ppm) 

No


2   

(ppm) 

1998 1999 1998 1999 1998 1999 1998 1999 1998 1999 

N-

Sources 

N-rates           

 0 kg/fed. 3.43 2.99 0.34 0.42 1.82 1.89 30.60 26.38 0.28 0.21 
 20 kg/fed. 3.59 3.08 0.48 0.56 1.94 2.00 40.30 33.61 0.40 0.30 

Ca(No3)2 40 kg/fed. 3.75 3.14 0.58 0.64 2.09 2.20 51.10 44.01 0.51 0.38 
 60 kg/fed. 3.90 3.28 0.70 0.78 2.30 2.36 59.35 50.12 0.54 0.47 
 80 kg/fed. 4.25 3.35 0.82 0.85 2.45 2.50 76.15 66.30 0.67 0.59 
 0 kg/fed. 3.48 3.03 0.39 0.50 1.81 1.72 30.45 24.71 0.27 0.18 
 20 kg/fed. 3.63 3.28 0.59 0.65 1.87 1.91 36.65 30.91 0.37 0.22 

(NH4)2So4 40 kg/fed. 3.87 3.50 0.65 0.77 1.92 2.00 44.65 40.93 0.42 0.28 
 60 kg/fed. 4.10 3.64 0.82 0.89 2.07 2.14 55.00 49.65 0.50 0.33 
 80 kg/fed. 4.45 3.80 0.85 0.96 2.24 2.30 61.85 58.97 0.59 0.44 

L.S.D. at 5% N.S. N.S. N.S. N.S. N.S. N.S. 2.61 2.73 0.05 0.06 
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 دراسات على التسميد الحيوى والكيماوى فى البطاطا

ى الحيو سميدالجزء الثانى: تأثير بعض مصادر ومستويات التسميد النتروجينى والت

 )نتروبين( على التركيب الكيماوى لدرنات البطاطا.
مة محم د ى* ، أس اهيم الفتاح** ، السيد إبراهيم الجميل كوثــر كامل ضـــوه* ، أحمد عبد إبرا

 سيف الدين**
 *قسم الخضر والزينة ـ كلية الزراعة ـ جامعة المنصورة.

 ** قسم بحوث الخضر ـ معهد بحوث البساتين ـ مركز البحوث الزراعية ـ الجيزة . 
 

(ذفتتاذبعرصتتمذ طتت  ذ93أجريتتهذهتتلدذاسةرالتتمذصوتتاذبطاتت )ذاس    تت ذ اتت  ذ

ذ ذةهلويتمذلتتل)ذاسب لتبينذاس لت يي  لتة ذةرالتتمذيت ويرذ   تت ذذ1999،ذذ1998نذ ت س راب ن

ذبلتتي ي هذبليو تتمذبتتنذاسيلتتبيةذاس ير جي تتاذب  تترةاذأ ذبتتىذاسلتتب ةذاسطيتت  ذ  يتتر  ين(ذ  تتلس 

ىذاسي  ص)ذ ي لب ذصواذاسبطي  ذاس يب   ذفاذاسجتل رذاسةر يتموذ هتةذ عصتهذاسب ت بلهذفتاذه ت

ذوذ يب نذيوليصذأهمذاس ي ئجذاسبيطا)ذصويل ذفيب ذيوا: ذذب شقمذبريينذفاذأر ىذب رراه

 تذأة ذالتي ب )ذلتب ةذ يتتراهذاس  سلتي مذوستاذطتتة  ذعيت ةىذب   يتمذفتتاذبطيت  ذاسجتل رذبتتنذ1

ذاسلت ري هذاسبليعستتمذ ير يتتعاهذاس يتتراهذ اس يريتتهذ ي بتت ذأة ذالتتي ب )ذلتتب ةذلتتو  هذوستتا

ذيينذوا ل   ذبطي  ذاس يراهذ اس يريهذ اري  عذبطي  ذاس ر 

 تتذأة ذيوقتتينذاس   يتت هذ  سلتتب ةذاسطيتت  ذ  يتتر  ين(ذوستتاذطتتة  ذعيتت ةاهذب   يتتمذفتتاذبطيتت  ذ2

اسلتت ري هذاسبليعستتمذ اس تت ر يينذاس وتتاذفتتاذاستتةر  هوذ أة ذأيضتت ذوستتاذا ل تت  ذبطيتت  ذ

ذاسةر  هذبنذاس يراهذ اس يريهذو

ة ذأ جينذسو ةانذ جمذ يرذ80 ذأظلرهذاس ي ئجذأنذعي ةىذبلي ي هذاسيلبيةذاس ير جي اذطياذ3

ينذوساذعي ةىذب   يمذفاذاسل ري هذاس ويمذ اسبطيعستمذ  تلس ذبطيت  ذاستةر  هذبتنذاس ت ر ي

 ذعي ةىذ  لإض فمذوساذعي ةىذ )ذبنذاس ل مذاسبئ يمذسو ير جينذ اس  ل  رذ اس  ي لي مذ  لس

ذير يعذاس يراهذ اس يريهذفاذاسجل رذاسةر يمو

ذلتتي مذبتتىذاسلتتب ةذاسطيتت  ذاسقتتيمذاس  سيتتمذفتتاذبطيتت   تتذلتتج)ذاسي  صتت)ذ تتينذلتتب ةذ يتتراهذاس  س4

  هذاسةر  هذبنذاسل ري هذاسلائ تمذاس ويتمذ ير يتعاهذاس يتراهذ اس يريتهذبق ر تمذ لتب ةذلتو

ذرىواس ش ةرذبىذاسلب ةذاسطي  ،ذ ب ذعاةذبطي  ذاسةر  هذبنذاس  ر يينذ  سب  بومذالألي

  ذيتت ويراذب   يتت ذصوتتاذير يتتعذ تتذأظلتترذاسي  صتت)ذ تتينذب تت بلهذاس ييتتر جينذ اسلتتب ةذاسطيتت5

ذاسل ري هذاسبليعسمذ اس  ي لي مذ اس يراهذ اس يريهذفاذاسةر  هو

 جتمذسو تةانذبتىذيوقتينذذ60ي ااذاسةرالتمذ  لتيلةامذلتب ةذلتو  هذاس شت ةرذ ب تة)ذذ

ذاسير تتمذ  سلتتب ةذاسطيتت  ذ  يتتر  ين(ذ لستت ذسل تت ذي تت سي ذالإ  تت لذ ي تت ة ذاسضتتررذاس تت يجذبتتن

ذعذير يعذاس يراهذ اس يريهذفاذاسةر  هذويو  ذاس يئمذ اري  
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