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ABSTRACT 

 

The present investigation was carried out at El- Bramoon Experimental Farm, 
Hort. Res. Institute, Mansoura, Dakahlia Governorate, Egypt (+ 7m altitude, 30

o
 11

-
 

latitude and 28
o
 26

-
 longitude), during seasons of 2012 and 2013, to study the effect of 

slow release-N Sulfur coated urea "SCU" rats, and foliar spray with some 
micronutrients levels as well as their interaction on productivity, and quality of sweet 
potato cv. Abees. The most important finding could be summarized as follows:  

In general, results showed that the plants sprayed with mixture of 
micronutrients were better than those of the unsprayed ones. Increasing the foliar 
applied mixture of micronutrients concentration from 0 to 50 ppm significantly increase 
plant height, plant dry weight and leaves area/plant as well as total yield, marketable 
yield and weight, length and diameter. Moreover, foliar application of mixture of 
micronutrients significantly increased concentrations of N in the first season only. In 
addition, reducing sugar and carotene were increased in both seasons. Foliar spray 
with mixture of micronutrients at 50 ppm had the most interesting observation in the 
enhancing of most studied characters. 

On the other hand, application of slow release nitrogen fertilizers rates gave 
rise to significant increases in plant height, number of branches/plant; plant dry 
weight, leaves area/plant ratio, total yield, marketable yield and weight, length and 
diameter as well as chemical and organic constituents on tuber root of sweet potato. 
The application of 60 kgN/fed. sulfur coated urea "SCU", was superior on all studied 
characters. 

The combined treatments of sprayed with mixture of micronutrients and sulfur 
coated urea "SCU" were generally more effective on the most studied parameters 
than single ones. The best results were obtained by foliar sprayed with micronutrients 
at 50 ppm and application with 60 kg N/fed. sulfur coated urea "SCU" gave the 
highest values of plant growth, yield and its components as well as chemical and 
organic constituents in both seasons compared with the other treatments. Therefore, 
this treatment could be recommended for raising sweet potato productivity and quality 
under similar conditions to this work.   
Keywords: sweet potato, slow release N-fertilizers, sulfur coated urea, 

micronutrients. 

 

INTRODUCTION 
 
Sweet potato (Ipomoea batatas, L) is an important and leading 

vegetable crop of tropical and subtropical countries. It is considered a native 
of tropical America. Sweet potato is a swollen, fleshy rooted perennial with 
prostrate or slender stems. It is extremely heterozygous and is a hexaploid 
with a somatic chromosome number of 90. It is considered the only specie 
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(out of 400 species) that belongs to Convolvulacea family and has 
economical importance.  

 Recently, sweet potato received a great attention become of its 
suitability for exportation. Great efforts have been directed to improve sweet 
potato production and quality for the purpose of increasing exported yield. 
Application of adequate amounts of nitrogen fertilizer and micronutrients are 
among factors involved in improving plant growth, tuber roots yield and 
quality of sweet potato 

The nutrition of plants by foliar application is not only an addition 
channel of nutrients but also a mean of regulating root absorption by such 
plants (El-Hawary, 1999). The important of spraying micronutrients, i.e., Fe, 
Zn an Mn can be accounted by it’s essential role in respiration, N metabolism 
activation of the enzyme, photosynthesis, chloroplast formation, chlorophyll 
synthesis and natural hormone biosynthesis (Nijjar 1985 and Marschner, 
1995).  

Nile valley soils faced numerous deteriorating problems during the last 
decades, among which is shifting the PH value to the alkaline side, rending 
most plant nutrient in unavailable forms. These deterioration problems are 
reflected on plant productivity at a time of increasing demands on food to 
satisfy the needs of an ever growing population in Egypt. To achieve high 
yields, most farmers are applying intensive and non-rational rates of mineral 
fertilizer. Most of the elements of these fertilizers are either fixed in the soil or 
leached to pollute the environment and cause an increase in production costs 
(El- Haddad et al., 1993; Saif El-deen, 2000; Gouda, 2008 and El-Morsy and 
Shokr, 2005).  

Nitrogen is the most limiting nutrient for crop production in many of the 
world's agricultural areas and its efficient use is important for the economic 
sustainability of cropping systems. Furthermore, the dynamic nature of N and 
its tendency for losing from soil-plant systems creates a unique and 
challenging environment for its efficient management. Crop response to 
applied N and use efficiency are important criteria for evaluating crop N 
requirements for maximum economic yield. Recovery of N in crop plants is 
usually less than 50% worldwide. Low recovery of N in annual crop is 
associated with its loss by volatilization, leaching, surface runoff, 
denitrification, and plant canopy. Low recovery of N is not only responsible for 
higher cost of crop production, but also for environmental pollution. Hence, 
improving N use efficiency (NUE) is desirable to improve crop yields, 
reducing cost of production, and maintaining environmental quality (Shaviv, 
2001; Fageria and Baligar, 2005; Chien et al., 2009; Nyiraneza and Snapp, 
2007; and Ezzat and Abd El-Hameed, 2010). 

Fortunately under such conditions, it has become essential to use the 
untraditional fertilizers as a partial substitute or supplement for chemical 
fertilizers, reduce the costs of produced yield and environmental pollution as 
well as increase production and improve quality of vegetable crops. One of 
the ways is to use slow release nitrogenous fertilizers (SRNF) it is one of the 
most important alternatives to rationalize the use of soluble nitrogenous 
fertilizers and to  protect  the  environment from  nitrogen residue pollution, 
where  nitrogen element is releasing at a slow rate  throughout  one  season  
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or  more and the plants  are  able  to  take  up  most  of  it without waste. 
SRNF also promotes steady and uniform growth and guarantees high N-
efficient use and reduces N- losses either by volatilization or leaching 
(Allen1984; Chatzoudis and Valkanas, 1995; Abbady et al., 1997; El-Mallah 
et al., 1998). 

The main object of this work was to study the effects of foliar spray with 
some micronutrients rates, slow release-N levels as sulfur coated urea 
"SCU", and their interactions, on plant growth, yield and its components, as 
well as chemical constituents of tuber roots of sweet potato (Ipomoea 
batatas, L.) cv. Abees. 

 

MATERIALS AND METHODS 
 
Two field experiments were carried out at El-Bramoon Agricultural 

Research farm of Mansoura Horticultural Research station, during the two 
successive summer seasons of 2012 and 2013. The experiments were 
designed to investigate the effects of foliar spray with some micronutrients 
rates, slow release-N levels as sulfur coated urea "SCU", and their 
interactions, on plant growth, yield and its components, as well as chemical 
constituents of tuber roots of sweet potato (Ipomoea batatas, L.) cv. Abees.  
Experimental Soil Analysis:  

Randomized samples were collected from the experimental soil at 0.0 
to 50.0 cm depth, before plantation to determine the physical and chemical 
properties in accordance to the methods of Black (1965), respectively. Data 
of soil analysis are presented in Table (1).  
 
Table (1): Some physical and chemical properties of experimental soil.  

Soil properties Value Soil properties value 
Physical  Soluble anions (meq/L)  

Coarse sand 7.71 CL
- 

3.56 

Fine sand 18.14 HCO3
- 

3.20 

Silt 33.65 CO3
=
 0.00 

Clay 40.50 SO4
=
 5.16 

Texture Clay-loam Soluble cations (meq/L)  

Chemical  Ca
++

 4.03 

Organic matter (%) 1.95 Mg
++

 1.35 

CaCO3 4.55 Na
+
 1.21 

E.C. (dSm
-1

 at 25
o
) 1.12 K

+
 5.33 

PH (1:2.5 w/v) 8.11 
Available micronutrients 

(ppm) 
 

Total – N (%) 0.20 Fe 3.62 

Available-P (ppm) 11.72 Mn 1.51 

  Zn 1.35 

  Cu 0.52 
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Experimental design and tested treatments:  
The experiments were designed as split plot system in a randomized 

complete blocks with 4 replicates for each treatment. The rates of 
micronutrients mixture (Fe, Zn and Mn) occupied the main plots, which 
subsequently subdivided into 4 subplots, each contained one level of slow 
release-N as sulfur coated urea "SCU", 

Each subplot area was 17.5 m
2
 and contained 5 rows; each was 5m in 

length and 0.7m in width. The experiment included 12 treatments which were 
the possible combinations of  3 micronutrient rates (control , 50 ppm and 100 
ppm of Fe, Zn and Mn mixture) and  4 of the levels of slow release-N as 
sulfur coated urea "SCU", (0, 20, 40 and 60 kg N/fed.). 
Time and method of treatments:  
Micronutrients: A mixture of chelated micronutrients, i.e., Zn-EDTA (13%), 
Mn-EDTA (13%) and Fe-EDTA (13%), was applied to plants as foliar spray at 
30, 45 and 60 days after transplanting. The mixture of micronutrients was 
applied at 0, 50 or 100 ppm.  
Nitrogen slow release :  as sulfur coated urea "SCU 37.8 % N” was used as 
a source of nitrogen, which was used at 4 different levels, e.g. 0, 20, 40 and 
60 kg N/fed., at planting.  
Cultural practices:  

Sweet potato stem cuttings, about 20 cm length, were transplanted on 
the third top of slope ridges, at 25 cm apart, in the second week of April of 
both seasons of the study. Growing plants were fertilized with 300 kg/fed 
super phosphate, (15.5% P2O5) and 200 kg/fed. Potassium sulphate (48% 
K2O). The added amount were equally divided and applied before planting 
and 45 days after transplanting. Other inter-cultural practices including weed 
and pest control were followed as instructed by the Ministry of Agriculture. 
Harvesting of tuber roots was done 140 days after transplanting, in both 
seasons.  
Recorded Data:  
1- Vegetative growth parameters:  

Five representative plants were randomly picked up from subplot, 100 
days after transplanting to measure the following parameters:- 
a- Plant Length: It was measured in (cm), starting from the ground level to 

the tip of the longest branch.  
b- Number of branches/plant: All branches of chosen plants were counted. 
c- Leaf area/plant: it was calculated according to the formula described by 

Koller (1972) as follow: -  
       Dry weight of leaves 
Leaf area = ------------------------------ x No. of disks x disk area 
       Dry weight of disks 

d- Dry weight per plants 
2- Yield and its components: 

At harvest, 140 days from transplanting, all tuber roots of plants of each 
subplots were digged up, classified into two categories (marketable and non-
marketable roots), then weighted to determine the total yield per feddan 
(tones). Marketable roots have a diameter of 3.0 to 6.5 cm, while non-
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marketable roots have a diameter of less than 3.0 cm or more than 6.5 cm 
according to the method described by Grang (1963). 
3- Tuber root characters:  

Tuber root samples (each of 10 storage roots) were randomly chosen 
at harvesting time from each treatment, to determine tuber root features as 
follows:  
a- Average tuber root weight.  
b- Average tuber root length.  
c- Average tuber root diameter.  
4- Chemical constituents:  
a- Element concentrations:- 

Tuber roots (after curing) were taken, water washed and oven dried at 
70 C

o
 till constant weight. Dried samples were pulverized separately and 

samples of 0.2 gm each was acid digested with a mixture of sulfuric acid and 
hydrogen peroxide, to determine the following:-  
1- Total Nitrogen (%) was measured as described by A.O.A.C. (1990).  
2- Phosphorus (%) was determined colorimetericaly using the method 

described by Jhon (1970). 
3- Potassium (%) was determined using a flame photometer as reported by 

Brown and Lilleland (1946). 
4- Fe, Zn and Mn were measured using atomic absorption spectrophotometer 

(Chapman and Partt,1961).  
b- Organic compositions:  

Organic compositions were determined in roots after curing as follows:  
1-Total carbohydrate contents according to the method of Michel et al., 1956.  
2- Reducing and non-reducing sugar (%) were determined according to the 

method of Dubois et al. (1956).  
3-Carotene was determined according to the method described by Booth 

(1958). 
Statistical analysis:  

All recorded data were subjected to statistical Analysis of Variance and 
least significance differences (L.S.D) was used to separate means, as 
mentioned by Sndecor and Cochran (1980). 

 
RESULTS AND DISCUSSION 

 

1-Vegetative growth:  
Data presented in Table (2) show the effect of foliar spray with mixture 

of micronutrients and slow release nitrogen fertilizers rates and their 
interactions on growth of sweet potato plants. 

Concerning the effect of foliar spray with mixture of micronutrients, it is 
clear from such data in Table (2) that, dry weight of plant and leaves area 
plant significantly affected in both seasons of study. While, plant height 
significantly affected in the first season only. Meanwhile, Number of 
branches/plant was not significantly affected in both seasons, the highest 
vegetative growth characters were recorded by foliar sprayed with mixture of 
micronutrients at 50 ppm. Meanwhile, the lowest vegetative growth 
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characters were recorded by control treatment (foliar spraying with tap water). 
the positive effect of micronutrients on plant vegetative growth parameters 
might be due to their essential roles in many important metabolic functions 
such as transport of carbohydrates, regulation of meristematic activity, 
photosynthesis, respiration, energy production and protein metabolism. Such 
functions would directly or indirectly contribute to plant growth (Srivastva and 
Gupta, 1996). The obtained results are in harmony with those of Saif ELDeen 
(2005), Abd El-Baky et al.(2010) on sweet potato, El-Moursi and Rezk (1987), 
Omran et al. (1991), Radwan and Tawfik (2004) on potato and El-Morsy 
(2005) and Abou El-Khair et al. (2011) on garlic, they found that spraying 
plants with mixture of micronutrients increased vine growth of plants as 
compared with the untreated ones. 
Table (2): Vegetative growth characters of sweet potato plant as 

affected by foliar spry with mixture of micronutrients and slow 
release nitrogen fertilizers rates and their interactions during 2012 
(S1) and 2013 (S2) seasons. 

           Characters 
 
Treatments 

Plant 
height 
(cm) 

Number of 
branchs/plant 

Shoot dry 
weight/plant 

(gm) 

Leaves area 
(m

2
) 

S1 S2 S1 S2 S1 S2 S1 S2 
Micronutrients- rates 

Control 127.8 127.1 14.8 15.4 109.26 119.65 0.822 0.714 
50 ppm 133.7 146.6 16.6 17.0 129.83 131.36 1.028 0.967 
100 ppm 136.1 141.7 16.7 16.3 119.53 121.74 0.953 0.921 
LSD    at 5% 2.0 N.S N.S N.S 10.89 4.6 0.085 0.109 

Sulfur coated urea "SCU" 
Control 122.8 127.8 13.5 13.8 104.24 107.05 0.764 0.661 
20 kg N/fed.  129.8 128.6 16.3 15.9 115.87 120.66 0.863 0.801 
40 kg N/fed. 136.5 146.8 16.7 16.4 128.93 132.73 0.998 0.841 
60 kg N/fed. 141.1 150.7 17.7 18.7 129.11 136.55 1.112 1.165 
LSD   at 5% 2.9 18.0 1.3 1.3 10.65 9.22 0.103 0.089 
Interactions: 
Micro 
(ppm) 

SCU kgN/fed. 

Control  

Control 118.8 121.9 13.2 12.9 97.52 100.93 0.620 0.556 
20 125.7 97.1 14.3 14.4 108.43 117.86 0.701 0.627 
40 131.5 142.8 15.5 16.3 108.60 136.63 0.881 0.653 
60 135.5 146.9 16.7 17.9 122.48 123.2 1.090 1.021 

50 ppm  

Control 122.6 132.7 14.2 14.5 114.77 114.96 0.851 0.760 
20 129.5 146.6 17.2 16.8 121.33 127.66 0.970 0.926 
40 137.7 151.8 16.7 17.3 142.10 134.71 1.133 0.937 

60 kg 
N/fed. 

144.7 155.3 18.8 19.4 141.11 148.10 1.160 1.247 

100 
ppm  

Control 127.1 129.0 13.4 14.1 100.43 105.26 0.823 0.666 
20 134.1 142.1 17.4 16.5 117.86 116.48 0.921 0.850 
40 140.3 145.8 17.8 15.6 136.63 126.85 0.983 0.9333 
60 142.9 149.9 18.0 18.9 123.2 138.35 1.086 1.230 

L.S.D.   at 5% N.S N.S N.S N.S N.S N.S 0.179 0.155 
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Regarding, the effect of slow release nitrogen fertilizers rates, the same 
data in Table (2) reveal that application of slow release nitrogen fertilizers 
rates had significant increases in all studied parameters of vegetative growth 
in both seasons. In this connection increasing the rate of applied sulfur 
coated urea "SCU", from 20 to 60 kg N/fed was associated with marked 
simulative effects on plant growth. The application of 60 kg N/fed. sulfur 
coated urea "SCU",were superior, they significantly increased plant length, 
number of branches, leaves area and shoot dry weight per plant, compared 
with control treatment, in both seasons. These results could be attributed to 
the great role of the "SCU", contain N–element plus S–element. N and S 
elements are presented in the molecule of most amino acids, this in turn, 
stimulating division and elongation of cells and hence plant growth. The 
obtained data are in harmony with those of Gad El-Hak and Abdel-Mageed 
(2000), Sang et al. (2001) and Ezzat and Abd El-Hameed (2010). 

As for the interaction effects, it is obvious from the same data in Table 
(2) that all treatments spayed with mixture of micronutrients levels were 
generally more effective in the presence than in the absence of sulfur coated 
urea "SCU". In this regard, plants sprayed with micronutrients at 50ppm and 
application with 60 kgN/fed. sulfur coated urea "SCU" gave the highest 
values of plant growth in both seasons compared with the other treatments. 
 2-Yield and its components: 

  Data illustrated in Table (3) show the effect of foliar spray with mixture 
of micronutrients and slow release nitrogen fertilizers rates and their 
interactions on yield and its components of sweet potato. Such data indicate 
that foliar spray with micronutrients at the 50ppm was generally beneficial 
than the other treatments. Moreover, this treatment significantly increased 
total yield, marketable yield and tuber root length in both seasons. However, 
tuber root diameter was significantly affected by foliar spray with 
micronutrients in the second season only. Meanwhile, weight of tuber root 
was not significantly affected in both seasons. The improving effect of Zn, Mn 
and Fe on yield and its components might be attributed to their positive role 
on enhancing photosynthesis, biosynthesis of proteins and carbohydrate 
assimilation diverted to the tuber roots (Marschner, 1995). Also, may be 
resulted from their effects on increasing vegetative growth of plant, which 
subsequently replicated positively on the physical properties of root tubers. 
This is in coincidence with the findings of Saif ELDeen (2005) and Abd El-
Baky et.al. (2010) on sweet potato, Nofal (1998) on potato plants, where they found 

that yield and its components increased markedly by foliar spray of micronutrients 

compared with the untreated plants. 
As for the effect of slow release nitrogen fertilizers rates, data in Table 

(3) indicate that total yield and its components were better with applied slow 
release nitrogen fertilizers rates to plants comparing with the untreated 
plants. Moreover, slow release nitrogen fertilizers at 60 kg N/fed. Sulfur 
coated urea "SCU" was more useful treatment to increasing total yield and 
improving its components than the other treatments. These increases might 
be due to the fact that SCU contain nitrogen and sulfur elements, and both 
elements are presented in the molecule of most amino acids and protein. 
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Also, the role of both elements in several biochemical processes that related 
to plant growth in addition  sulfur may also decrease the soil pH, so resulting 
in increasing the available form of most nutrients, especially micro-elements 
(Marschner, 1995). 
 Table (3): Yield and Tuber root characters of sweet potato plant as 

affected by foliar spry with mixture of micronutrients and slow 
release nitrogen fertilizers rates and their interactions during 2012 
(S1) and 2013 (S2) seasons. 

             
Characters 

 
 

Treatments 

Total yield 
(ton/fed) 

Marketable 
yield 

(ton/fed) 

Tuber root characters 

Weight Length 
Diamete

r 

S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 

Micronutrients- rates        

Control 9.269 10.27
8 

8.265 9.237 201.
2 

205.
3 

16.
8 

15.
2 

4.9 3.4 
50ppm 9.984 11.37

9 
9.049 10.35

4 
206.

3 
208.

6 
20.
0 

17.
3 

5.2 5.4 
100ppm 9.697 10.42

0 
8.973 9.421 203.

0 
207.

7 
17.
8 

17.
0 

5.2 4.8 

LSD    at 5% 0.472 0.514 0.409 0.472 N.S N.S 2.2 1.1 N.S 0.7 
Sulfur coated urea "SCU" 

Control 6.352 8.058 5.311 6.614 178.
6 

181.
1 

14.
8 

14.
6 

4.5 4.0 
20 kg N/fed. 9.070 9.932 8.311 9.01 195.

2 
196.

6 
15.
9 

16.
0 

5.1 4.4 
40 kg N/fed. 10.37

9 
11.70

6 
9.575 10.90

3 
211.

9 
218.

4 
18.
8 

16.
8 

5.3 4.8 
60 kg N/fed. 12.79

9 
13.07

2 
11.84

4 
12.15

5 
228.

2 
232.

7 
22.
8 

18.
7 

5.7 5.0 
LSD   at 5% 0.544 1.026 0.503 1.027 14.9

9 
16.5

5 
1.3 0.7 N.S 0.3 

Interactions: 
Micro SCU kgN/fed. 

Contr
ol 

Contro
l 

6.698 7.548 5.622 6.015 173.
2 

190.
6 

14.
5 

13.
8 

4.5 4.2 
20 8.459 9.221 7.448 8.298 189.

2 
205.

5 
15.
5 

14.
8 

5.1 4.5 
40 9.618 11.52

2 
8.743 10.78

2 
216.

6 
206.

7 
17.
0 

15.
5 

4.8 4.9 

60 12.30
1 

12.82
0 

11.24
6 

11.85
6 

226.
1 

231.
7 

20.
1 

16.
8 

5.5 5.6 

50 
ppm 

Contro
l 

6.077 8.609 5.047 7.185 176.
3 

173.
4 

15.
4 

15.
4 

4.2 4.8 
20 9.523 10.90

1 
8.309 9.972 191.

3 
190.

9 
16.
6 

16.
6 

5.1 5.3 
40 10.80

1 
12.25

4 
10.04

8 
11.46

7 
224.

0 
222.

1 
22.
8 

17.
6 

5.7 5.6 
60 kg 
N/fed

. 

13.53
5 

13.75
1 

12.71
7 

12.79
1 

233.
6 

234.
6 

25.
3 

19.
7 

5.8 6.0 

100 
ppm 

Control 6.281 8.016 5.264 6.642 186.
4 

179.
2 

14.
4 

14.
8 

4.7 3.0 
20 9.230 9.673 8.876 8.760 205.

3 
193.

4 
15.
7 

16.
5 

5.0 3.1 
40 10.71

7 
11.34

3 
9.935 10.46

2 
195.

2 
226.

3 
16.
7 

17.
2 

5.3 4.0 
60 12.56

0 
12.64

7 
11.56

9 
11.81

9 
225.

1 
231.

8 
23.
1 

19.
6 

5.7 3.3 

L.S.D.   at 5% 0.943 N.S 0.871 N.S N.S N.S 2.2 N.S N.S N.S 

 

In this respect, Worthington et al. (2007) found that treatments potato 
plants in controlled release fertilizer produced significantly higher marketable 
tuber yields in both seasons compared with control. 

Regarding the interaction effects, it is clear from data in Table (3) that 
the interactions between foliar spray with mixture of micronutrients and slow 
release nitrogen fertilizers rates had a significant effect on total yield, 
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 marketable yield and tuber root length in the first season only while, weight 
and  diameter of tuber root were not significantly affected in both seasons. In 
general, plants sprayed with micronutrients at 50ppm and application with 60 
kg N/fed. Sulfur coated urea "SCU" produced the highest values.  
3- Chemical constituents:  

Data in Table (4) show the effect of foliar spray with micronutrients and 
slow release nitrogen fertilizers rates and their interactions on element 
concentrations of sweet potato i.e., N, P, K, Fe, Zn and Mn.  
 
Table (4): Chemical constituents of sweet potato plant as affected by 

foliar spry with micronutrients and slow release nitrogen 
fertilizers rates and their interactions during 2012 (S1) and 2013 
(S2) seasons. 

             
Characters 

 
 

Treatments 

N% 
 

P% K% Fe 
 

Zn 
 

Mn 
 

S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 

Micronutrient-rates 

Control 1.19 1.16 0.201 0.187 1.74 1.98 168.4 173.4 20.0 21.3 64.2 61.3 

50ppm 1.23 1.25 0.213 0.194 1.91 2.19 181.1 183.6 24.3 24.5 75.1 71.25 

100ppm 1.23 1.20 0.202 0.191 1.90 2.18 177.7 173.4 21.9 22.8 69.5 66.1 

LSD    at 5% N.S 0.03 N.S N.S N.S N.S N.S N.S N.S N.S N.S N.S 

N- Rates “SCU” 

Control 1.08 1.02 0.167 0.150 1.44 1.57 147.8 149.5 14.5 17.2 51.0 48.4 

20 kg N/fed. 1.18 1.12 0.201 0.193 1.69 2.08 174.2 175.2 19.3 22.3 68.4 64.0 

40 kg N/fed. 1.24 1.27 0.222 0.205 2.03 2.31 187.6 191.7 25.9 25.7 77.7 74.6 

60 kg N/fed. 1.37 1.41 0.233 0.215 2.23 2.51 197.8 197.0 28.6 26.4 81.3 77.7 

LSD   at 5% 0.46 0.05 0.012 N.S 0.23 0.30 19.2 17.3 5.1 3.1 10.8 10.1 

Interactions: 

Micro SCU kgN/fed. 

Control 

Control 1.06 0.97 0.155 0.137 1.32 1.44 143.0 147.0 13.0 15.6 44.3 41.3 

20 1.15 1.07 0.191 0.184 1.48 1.84 163.7 166.7 15.3 19.7 59.7 56.7 

40 1.23 1.25 0.223 0.202 1.98 2.15 177.3 193.6 23.3 23.3 72.7 69.3 

60 1.34 1.38 0.238 0.224 2.19 2.48 189.6 205.0 28.3 26.7 80.3 78.0 

50 ppm 

Control 1.07 1.07 0.180 0.157 1.51 1.60 148.0 158.0 16.0 19.0 53.7 52.6 

20 1.20 1.15 0.210 0.189 1.73 2.07 187.0 178.7 19.7 23.7 75.0 69.0 

40 1.24 1.29 0.227 0.209 2.09 2.44 196.3 193.7 28.3 27.0 84.0 79.7 

60 kg 
fed. 

1.41 1.49 0.237 0.222 2.29 2.66 207.3 204.0 
33.3 28.7 

88.0 83.7 

100 
ppm 

Control 1.11 1.04 0.168 0.157 1.49 1.67 152.7 143.7 14.6 17.0 55.0 51.3 

20 1.18 1.13 0.202 0.205 1.87 2.33 172.0 180.3 23.0 23.7 70.7 66.3 

40 1.24 1.27 0.216 0.203 2.03 2.35 190.0 187.7 26.0 26.7 76.6 75.0 

60 1.37 1.37 0.223 0.198 2.21 2.39 196.3 182.0 24.0 24.0 75.6 71.6 

L.S.D.   at 5% N.S 0.9 N.S N.S N.S N.S N.S N.S N.SN.S N.S N.S N.S 
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From such data, indicate that foliar spray with mixture of micronutrients 
at the 50ppm was generally beneficial than the other treatments. Moreover, 
this treatment it is evident that foliar spray with micronutrients had a 
significant effect on N% in the first season only. Meanwhile, P%, K%, Fe, Zn 
and Mn were not significantly affected in both seasons of study. These 
increases in elemental constituents of tuber roots of sweet potato may be 
due to the effect of micronutrients on stimulating biological activities, i.e., 
enzyme activity, chlorophyll synthesis, rate of translocation of photosynthetic 
products and increased nutrient uptake through roots after foliar fertilization 
(Follett et al., 1987). These results agreed with reported by Abd El-Baky et 
al. (2010) on sweet potato, found that carotenoids, total sugars, total 
carbohydrates and crude protein were increased with increasing zinc 
application rate. 

Concerning the effect of slow release nitrogen fertilizers rates, data in 
Table (4) show that all concentrations of elements i.e., N%, K%, Fe, Zn and 
Mn on sweet potato plant were significantly increased due to applying slow 
release nitrogen fertilizers rates to plants compared with the untreated plants 
in both seasons of study except of P% in the first season only. The highest 
values of chemical concentration were produced by plants treated with slow 
release nitrogen fertilizers at 60 kg N/fed. sulfur coated urea "SCU" in both 
seasons. These results agreed with  those reported by Gouda (2008) and 
Ezzat and Abd El-Hameed (2010). 

As for the interaction effects, it is obvious from the same data in Table 
(4) that all treatments sprayed with micronutrients levels were generally more 
effective in the presence than in the absence of sulfur coated urea "SCU". In 
this regard, plants sprayed with mixture of micronutrients at 50 ppm and 
supplied with 60 kg N/fed. sulfur coated urea "SCU" gave the highest values 
of chemical concentration in both seasons compared with the other 
treatments but was not significant. 
4- Organic compositions:  

Data presented in Table (5) show the effect of foliar spray with mixture 
of micronutrients and slow release nitrogen fertilizers rates and their 
interactions on organic compositions of sweet potato plants. 

Concerning the effect of foliar spry with mixture of micronutrients, it is 
clear from such data in Table (5) that, Non reducing sugar% and carotene 
significantly affected in both seasons of study. Meanwhile, Total 
carbohydrates% and reducing sugar% were not significantly affected in both 
seasons; the highest value was recorded by foliar sprayed with mixture of 
micronutrients at 50ppm. Meanwhile, the lowest vegetative growth characters 
were recorded by control treatment (foliar spraying with tap water). The 
positive effect of micronutrients on organic composition of fresh cured roots 
may be due to their involvement in one or more of important biological 
functions such as synthesis of chlorophyll, electron transport system, 
oxidation-reductio reactions, protein synthesis, degradation and Co-enzyme 
of several important enzymes (Tisdale et al., 1985). Such functions would 
directly or indirectly contribute to increasing organic compositions on tuber 
root of sweet potato. These results agreed with reported by Saif ELDeen 
(2005), Abd El-Baky et al. (2010), on sweet potato, who found that spraying 
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plants with mixture of micronutrients increased organic compositions on tuber 
root of sweet potato as compared with the untreated ones. 
 
Table (5): Organic compositions of sweet potato plant as affected by 

foliar spry with micronutrients and slow release nitrogen 
fertilizers rates and their interactions during 2012 (S1) and 2013 
(S2) seasons. 

             Characters 
 
Treatments 

Total 
carbohydrates% 

Reducing 
sugar% 

Non 
Reducing 
sugar% 

Carotene% 

S1 S2 S1 S2 S1 S2 S1 S2 

Micronutrients- rates 

Control 62.11 61.96 7.34 7.24 2.56 2.68 0.84 0.67 

50ppm 66.01 67.55 7.68 7.61 3.13 3.26 0.90 0.81 

100ppm 65.79 64.21 7.42 7.52 2.81 3.00 0.69 0.79 

LSD    at 5% N.S N.S N.S N.S 0.19 0.22 0.09 0.06 

N-rates “SCU” 

Control 57.94 56.20 6.64 6.72 2.30 2.41 0.61 0.58 

20 kg N/fed. 63.46 64.22 7.35 7.27 2.75 2.86 0.79 0.73 

40 kg N/fed. 67.40 68.03 7.93 7.83 3.05 3.21 0.89 0.83 

60 kg N/fed. 69.72 69.83 7.99 8.00 3.23 3.44 0.94 0.88 

LSD   at 5% 3.35 4.66 0.49 0.48 0.37 0.31 0.10 0.11 

Interactions: 

Micro SCU kgN/fed. 

Control 

Control 54.45 58.25 6.55 6.47 2.00 2.32 0.59 0.47 

20 59.81 61.98 7.08 6.90 2.37 2.75 0.81 0.62 

40 64.18 66.51 7.61 7.53 2.76 3.24 0.93 0.76 

60 69.97 70.09 8.12 8.07 3.13 3.68 1.03 0.84 

50 ppm 

Control 58.49 61.07 6.72 6.80 2.73 2.55 0.66 0.64 

20 64.44 66.33 7.51 7.48 3.14 3.13 0.88 0.78 

40 69.68 69.89 8.11 8.01 3.31 3.54 0.99 0.87 

60  71.38 72.91 8.37 8.14 3.34 3.81 1.07 0.94 

100 ppm 

Control 60.88 49.28 6.67 6.88 2.17 2.37 0.57 0.63 

20 66.13 64.35 7.45 7.42 2.74 2.69 0.69 0.78 

40 68.35 67.69 8.07 7.96 3.07 2.85 0.76 0.86 

60 67.81 66.50 7.50 7.79 3.23 2.83 0.74 0.88 

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

 
 

Regarding, the effect of slow release nitrogen fertilizers rates, the same 
data in Table (5) reveal that application of slow release nitrogen fertilizers 
rates had significant increases in all studied parameters of organic 
compositions in both seasons. In this connection increasing the rate of 
applied sulfur coated urea "SCU", from 20 to 60 kg N/fed was associated with 
marked simulative effects on organic compositions. The application of 60 kg 
N/ fed. sulfur coated urea "SCU", were superior, they significantly increased 
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total carbohydrates, reducing sugar, non reducing sugar% and carotene 
content, compared with control treatment, in both seasons. These results 
could be attributed to the great role of the "SCU", contain N-element plus     
S-element. N and S elements are presented in the molecule of most amino 
acids and N is a main constituent of many organic compounds in plants, such 
as proteins, enzymes, pigments, hormones, vitamins and nucleic acids 
(Marschner, 1995).         

The obtained data are in harmony with Ezzat and Abd El-Hameed 
(2010), on potato plant. 

Regarding the interaction effects, it is clear from data in Table (5) that 
the interactions between foliar spray with mixture of micronutrients and slow 
release nitrogen fertilizers rates had insignificant effect on total 
carbohydrates, reducing sugar, non reducing sugar% and carotene content in 
both seasons. In general, plants sprayed with micronutrients at 50ppm and 
application with 60 kg N/fed sulfur coated urea "SCU" produced the highest 
values. 
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رلأسأأدباارشل ت ان ل أأياص   أأيارشتسأأد باصتأأير  اارشأأ وارشأأا عناصرشالرغأأ ارشغأأ   اا
 علنارلإلترن ياارشناباافيارشص ر ر.ارشتحلل

انأأأأأأأابا ااإسأأأأأأأدرع لاألأأأأأأأا ارشبسأأأأأأأاعناعلأأأأأأأن،اأسأأأأأأأردسادحدأأأأأأأباسأأأأأأأ  ارشأأأأأأأب   
اعصبرشحك ماشاعناصبا  

ادغ ا.ا–رشن زااا–كزارشصحاثارشز رع ياد ا-داهباصحاثارشصسرت  اا-رماصحاثارشخض عسأا
بالمزرعة  للبحيية  بةالبرلممن محا اة  للية لية   ملةر مللتابهة  لمه ةي بحةم    حقليتانأجريت تجربتان          

م  ب يف يرلسة  لسةتجاب  محلةم   2102،  2102 ي للممسميين للمتهاةبين للبساتين مركز للبحم  للزرلعي  
عنةي تركيةزلت لة ر  مرةى بمخلمط للهنالر لللةرر  )حييةي ،زنةم ،منجنيةز (للبطاطا )لنف أبيس( للرش لل

( عنةةةي % نتةةةرمجين 2.73 جةةةزى  ةةةى للمليةةةمن ملئسةةةميس بطييةةة  للتيسةةةر)لليمريا للمرل ةةة  بالكبريةةةت011، 01،
كجم لل يلن بلةمرس من ةريس مللت اعة   يمةا بين مةا  متةليير يلةم علةي ل نتاجية   01م 01م 21تركيزلت  ل ر م

 س  ى للبطاطا  7مللجمي
اا دك اتلخ صاأهمارشلتر جارشدتحغلاعل هراكدرا لي:

عام  أمضحت للنتةاي  أن للةرش للةمرةى بمخلةمط للهنالةر لللةرر  كةان أ ضة  مةن   بل         
جزى  ى للمليةمن أيت للةى زيةايلت 011، 01للنباتات للرير مهامل  ،زيايس للتركيزلت من ل ر حتى 

 ضا   للى للمحلةم  للكلةى مللتسةميقى ازن للجاف مللمساح  للمرةي  بمهنمي   ى طم  للنبات مللم
ممزن مطم  مةطر للجيرلليرنى   ى كلا ممسمى لليرلس  ،بينما محتم  للنترمجين زلي مهنميةا   ةى 
للممسم لئم   قط ، للرش للمرةى بمخلةمط للهنالةر لللةرر  أي  أيضةا  للةى زيةايس  ةى للسةكريات 

ى كلا ممسمى لليرلس ، للرش للمرةى بمخلمط للهنالر لللرر  عني تركيةز للمختزل  مللكارمتين  
 جزى  ى للمليمن كان من أ ض  للمهاملات  ى مهام للل ات تحت لليرلس  7 01

ممةةن ناحيةة  أخةةر  أي  لضةةا   لئسةةميس بطييةة  للةةيمبان للةةى زيةةايلت مهنميةة   ةةى طةةم  للنبةةات       
 ضةا   للةى للمحلةم  للكلةى مللتسةميقى ممزن مطةم  مةطةر امللمزن للجةاف مللمسةاح  للمرةية  ب

 للجيرلليرنى مكيلم للمحتميات للكيمامي  مللهضمي   ى للجير للةيرنى   ةى كةلا ممسةمى لليرلسة  ،
لل يلن من لليمريا للمرل ه بالكبريت كانت مت مةة   ةى مهاةم لللة ات تحةت  نترمجين كجم 01لضا   

 لليرلس  7

باسةةتخيلم للةةرش للةةمرةى بمخلةةمط للهنالةةر   للت اعةة  لمضةةحت للنتةةاي  لن مهاملةة
لل ةيلن مةن لليمريةا  نتةرمجين كجم 01جزى  ى للمليمن  مع لضا    01لللرر  عني تركيز 

 ضا   للى امللمساح  للمرةي  ب للجافللمرل ه بالكبريت أعطت أعلى للقيم طم  للنبات مللمزن 
للةةةيرنى مكةةةيلم للمحتميةةةات للكيماميةةة  للمحلةةةم  للكلةةةى مللتسةةةميقى م مزن مطةةةم  مةطةةةر للجير

 مللهضمي   ى للجير لليرنى   ى كلا ممسمى لليرلس  بالمقارن  بالكنترم  7
كجم  01جزى  ى للمليمن  مع لضا    01مبناى  على ماتقيم، يمكن للتملي  باستخيلم للمهامل          

طةا متحسةين جةميس للجةيمر لليرنية  لر ةع لنتاجية  للبطانترمجين لل يلن من لليمريةا للمرل ةه بالكبريةت 
 .تحت للارمف للمشاب   لارمف هيل للبح 


