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ABSTRACT 
 

This study was conducted at Kaha Vegetable Research Farm, Hort. Res. Inst., Kalyoubia Governorate, 
Egypt during the two successive seasons of 2012 & 2013 to investigate the effect of some agricultural 
treatments, i.e., cutting and moving foliage beside control on yield and its components, as well as, chemical 
constituents of four sweet potato cultivars (Mabrouka, Minufiya 6, Minufiya 10 and cv. 195A).The obtained 
data indicated that the highest values for total yield per plant and feddan as well as marketable yield per feddan 
were achieved for cv. Minufiya 6 while the lowest values were detected for Minufiya 10. Data also showed that 
Minufiya 6 cultivar scored the highest length and diameter of tuber root as well as chemical constituents, i.e., 
NPK, protein and carbohydrates.  195A cultivar gave the highest number of tuber roots per plant, shape index of 
tuber roots, dry matter and starch percentages. Concerning the agricultural treatments, results indicated that 
defoliation led to the lowest yield and its components; tuber roots characters and chemical components. 
However, agricultural treatments had non-significant differences on shape index during the two growing 
seasons. In a view of the interactions between cultivars and the other treatments, control and moving foliage 
interacted with Minufiya 6 as well as Mabrouka combined with the same treatments reflected the highest total 
yield per plant and feddan. However, Minufiya 6 x control and moving foliage significantly scored the highest 
marketable yield per feddan. In addition, Minufiya 6 x control gave the highest values of tuber roots number, 
tuber roots weight,  N, P and K,  carbohydrates and protein percentages while moving the foliage had the best 
tuber root length and shape index when interacted with cv. Minufiya 6 and  cv. 195A respectively. Control 
treatment combined with cv. 195A gave the best results in number of tuber roots, dry matter content and starch.   
In general, results declared that cutting treatment led to the highest reduction in yield and its components 
followed by moving foliage and the degree of deficiency differed depending on the cultivar.  
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Introduction 

The sweet potato (Ipomoea batatas (L.) Lam) is a member of family convolvulaceae. Sweet 
potato is an important food crop in tropical, sub-tropical and some areas of temperate zones. It is 
occupy the seventh ranked world food crop from the view point of total production. It is considered 
as a cheap food source of carbohydrates, vitamins and minerals. Moreover, it is used as an animal 
feeding and starch processing. The total cultivated area in Egypt reached about 23571.4 feddan 
(feddan = 4200 m2) for 2013 season  with total production of about 320000 tons and a mean of 13.6 
ton/fedden according to FAO (2013). Fathy (1979) and El-Shimi (1996) reported the superiority of 
sweet potato Mabrouka cultivar in average root weight/plant but it showed less tuber uniformity. El-
Denary (1998) reported the achievement of Mabrouka in tuber length as well as 925 genotype acted 
in root diameter, however cv. Mansoura had higher shape index but cv. Golden bright recorded the 
highest fresh and dry weight of tuber root/plant. Hamid and Sasaki (2000) on sweet potato reported 
that cv. Shiroyutaka produced higher tuberous roots dry weight per plant than cv. Norin No.16.  
Shalaby et al. (2001), Al-Esaily (2002) and Salem et al. (2005) mentioned that there were significant 
differences in yield among some sweet potato genotypes in their studies. Ayoub (2005) and Shehata 
et al. (2006) found that cv. Mabrouka gave higher dry matter than the other tested cultivars. Ali et al. 
(2009) showed that maximum number of tuber roots/ plant (5.13), average diameter of tuber roots 
(3.87cm) and tuber roots yield/plant (292.0 g) were obtained from cv. BARI SP-7 as compared to 
other tested cultivars.   

In respect to the defoliation, Nwinyi (1992) on sweet potato, found that tuber yield at harvest 
was decreased by shoot removal. The reduction in total yield for the two years by removal at 2, 4, 6, 
8 and 10 weeks after planting averaged 11.6, 15.9, 37.0, 56.0 and 63.3%. Mulungu et al. (2006) on 
sweet potato showed that, relatively high yield was obtained from the control treatment (11.6 
ton/ha.), followed by topping once per month starting from 54 days after planting (8.9 ton/ha.). 
While the least yield was obtained with topping twice per month starting from 40 days after planting 
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(4.3 ton/ha.). Olorunnisomo (2007) noted that biomass yield was 12.9, 17.0, 18.1 and 17.0 ton/ha for 
4, 6, 8 weeks cutting interval and control plots respectively.  

As for chemical constituents, study of Batistui et al. (1992) indicated that protein and starch 
contents differed among 8 lines of sweet potato. El-Shimi (1996) and El-Denary (1998) found 
differences among sweet potato cultivars for N, P, K, protein and starch contents in tuber roots. 
Hewedy et al. (1999) and Al-Esaily (2002) pointed that carbohydrates and starch contents in storage 
roots were significantly differed according to the genotypes. Ayoub (2005) and Mandour (2005) 
mentioned that sweet potato Abies cultivar had maximum total carbohydrates and K in its tuber 
roots, while Beauregard recorded maximum P content.  

In Egypt, some farmers get accustomed to do some agricultural practices on sweet potato foliage 
such as cutting or moving the foliage. This work aimed to study the impact of these treatments on 
yield, tuber root characters and chemical constituents of tuber roots of four sweet potato cultivars. 

 

Materials and Methods  

Experimental site: 
Two field experiments were carried out at the Experimental Vegetables Research Farm of Kaha 

Kalyoubia, Hort. Res. Inst., Egypt during the two successive summer seasons of 2012 & 2013 to 
study the effect of some agricultural treatments (cutting and moving foliage besides control) on four 
sweet potato cultivars (Mabrouka, Minufiya 6, Minufiya 10 and 195A) in respect to yield and its 
quality as well as chemical constituents. The site is located at an altitude of 21.1 m above sea level, 
latitude 30°16' N and longitude 31°12' E. with clay loam soil in texture. Chemical and physical 
properties of the experimental soil are shown in Table (1). Soil chemical analysis was measured 
according to the procedures described by Jackson (1973).   

 
     Table 1: The physical and chemical properties of the experimental soil. 

Physical 
Properties 

Seasons of 
Chemical (available) 

Seasons of 
2012 2013 2012 2013 

Clay (%) 
Silt   (%) 
Sand (%) 
Texture 

60.70 
21.10 
18.20 

Clay loam 

60.40 
22.00 
17.60 

Clay loam 

N (ppm) 
P (ppm) 
K (ppm) 

pH 

98.90 
5.90 
216.2 
7.70 

99.60 
4.66 
215.6 
7.60 

 
Treatments  
The study contained two factors:   
Four sweet potato cultivars; Mabrouka, Minufiya 6, Minufiya 10 and 195A. 
Agricultural treatments:  
A.  Control (as followed in the commercial cultivation). 
B. Moving foliage (at 50 days after planting for pulling out undesirable adventitious roots to prevent 

formation of tuberous roots) 
C. Cutting foliage (at 15 cm of the top for all branches; at 50 days after planting). 
  
Experimental design: 

 The experiment was arranged in a split-plot design with three replicates contained the cultivars in the 
main plots, while the agricultural treatments occupied the sub plots. The experimental sub plot area was 18.75 
square meters consisting of 5 ridges five meters in length and 75 cm in width whereas; one row was left without 
planting as a guard ridge between sub plots. 

  
Planting technique: 

 During the soil preparation, twenty m3/fed. organic manure and 300kg/fed. calcium superphosphate 
(15.5% P2O5) were applied. In addition, 100 kg/fed. ammonium sulphate (20.6% N), 200kg/fed. potassium 
sulphate (48% K2O) were added at two equal portions; at one and two months after planting, respectively. 
Planting was carried out immediately after irrigation where stem cuttings of 25-30 cm in length were planted at 
the distances of 25-30 cm apart on May 6th and 8th for the two growing seasons, respectively. The cuttings were 
planted upright in a vertical position and inserted in the soil to about two thirds of their length. All other cultural 
practices; irrigation, weeding and pests control, were applied according to the recommendations of the Egyptian 
Ministry of Agriculture.  

Data on yield, physical characters and some chemical constituents were recorded as follows: 
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Total and marketable yield:  
At harvest, tubers were cleaned from soil remains, then total yield and marketable tubers yield (all tubers 

measuring >2.5 cm in diameter as well as free of diseases, scars, scratches and decay) were recorded in kg/plot, 
then yield in ton/fed was estimated. 
 
Number and physical characters of tubers:  
Number of tuber roots per plant.   
A random sample of ten tuber roots from each experimental sub plot was taken and the following parameters 
were recorded:   
Average tuber root weight (g)  
Average length and diameter of tuber root (cm). 
Shape index of tuber roots (length/diameter ratio) was calculated (According to El-Shimi, 1996). 
  
Chemical constituents:  It was determined in the digested dry matter of tuber roots as follow:  
  
Dry matter percentage (DM %):  

100 grams of random sample of tuber roots was oven dried at 70°C  till constant weight (Dogras et al., 1991). 
 

Determination of nutrient content:  
Total nitrogen was determined according to the method described by Koch and McMeckin (1924) using 

micro-kjeldahl apparatus, while phosphorus content was determined according to Troug and Meyer (1939); 
furthermore potassium percentage was determined by using Flame photometer according to Brown and lilleland 
(1946). 
 
Total carbohydrates content and starch%: 
 A colorimetric method according to James (1995) was used.  
 
Protein content: 

 It was determined as nitrogen percentage and converted to its equivalent protein content by multiplying 
with 6.25 (% N x 6.25) as described by Pregl (1945).  

 
Economic evaluation: 

The cost of production and output of the tested treatments were calculated to estimate the net return 
according to the following equation: 
Net return (L.E/fed.) = Gross return (L.E/fed.) - Total cost of production (L.E/fed.) 
 
Statistical analysis:  

All data collected were subjected to analysis of variance (ANOVA) to test treatment effects for 
significance using Statistix 10 software package. The means were compared using F-LSD.      
 

Results and Discussion  

Total and marketable yields:  
Data presented in Table (2) illustrate that there was a significant difference in total and marketable yields 

among the four used cultivars in the two tested seasons. In this concern, Minufiya 6 cultivar achieved the 
highest value for total yield per plant and feddan as well as marketable yield per feddan compared with other 
cultivars, in the two growing seasons. The lowest total tuber roots yield per plant and feddan were obtained from 
Minufiya 10 cultivar. These differences among cultivars are attributed to genetical factors. Similar cultivar 
differences were reported by Shalaby et al. (2001), Al-Esaily (2002) and Salem et al. (2005).  

The same data presented in Table (2) show that the differences between control and moving foliage in yield 
per plant and feddan was not significant while, marketable yield was significantly higher in control than the 
other treatments. In this concern, in general, cutting foliage showed significant decreasing in yield comparing 
with other treatments (moving vegetative growth and control).  These findings agree with those of Dahniya et al. 
(1985) who found that roots yield was decreased by 31 to 48% by removing shoot tips, while removing whole 
shoots led to root yield decreases of 48 to 62%. Also, similar reduction in tuber yield resulted from cutting 
foliage was stated by Nwinyi (1992), Mulungu et al. (2006) and Olorunnisomo (2007). Also, Alian and Ismail 
(2014) found that different cutting times (at 60, 90 days) caused significant deficiency in yield of Jerusalem 
artichoke. Conversely, Bartolini (1982) reported that topping increased root yield significantly when done 
between about 45 to 60 days after planting. Moreover, Villareal and Girggs (1982) pointed that high root yield 
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could be obtained by topping twice at early and later stages as compared to no topping. Method and frequency 
of cutting foliage as well as genotypic variations may explain these conversed results. 

The interactions effect between cultivars and agricultural treatments on yield was clear in Table (2). In 
this connection, control and moving foliage interacted with cv. Minufiya 6 as well as cv. Mabrouka combined 
with the same treatments reflected the highest total yield per plant and feddan. However, cv. Minufiya 6 x 
control and moving foliage significantly scored the highest marketable yield per feddan. In contrast, the 
interactions between all cultivars and cutting foliage gave the lowest total roots yield per plant, feddan and 
marketable yield per feddan, where the highest reduction in general was in case of cv. Minufiya 10 and cv. 
195A. These results are in agreement with those of Gonzales et al. (1977), Villareal et al. (1979) and 
Villamayor et al. (1988) on sweet potato who reported that topping the sweet potato plants reduced tuberous 
root yield, but the degree of reduction differs with genotype. 

 
Table 2: Effect of cultivars, agricultural treatments and their interactions on total yield per plant (g), feddan (ton) and 

Marketable (Mark.) yield (ton)/fed. during 2012 and 2013 seasons. 

Cultivars Treatments 
Total yield 
(g/ plant) 

Total yield (ton/fed.) 
Mark. yield 
(ton/fed.) 

2012 2013 2012 2013 2012 2013 
Mabrouka  1956.13 1272.63 13.685 11.878 11.757 10.100 
Minufiya 6   2253.57 1539.93 14.596 12.578 12.678 11.085 
Minufiya 10  1037.37 767.93 11.121 10.282 9.466 8.682 

195A   1658.40 1272.40 11.554 10.645 9.997 9.649 
L.S.D. 5%   348.7 458.6 1.83 2.05 0.31 0.25 

 Control 2256.75 1628.48 14.342 14.059 12.635 12.353 
 Moving 2096.08 1465.58 13.837 13.572 11.973 11.706 
 Cutting 826.28 545.63 10.038 6.405 8.315 5.579 

L.S.D. 5%   293 351 1.09 1.51 0.36 0.26 

Mabrouka 
Control 2558.50 1590.60 15.183 14.368 13.263 12.661 
Moving 2307.00 1575.00 14.726 13.922 12.572 12.002 
Cutting 1002.90 652.30 11.145 7.343 9.438 5.636 

Minufiya 6 
Control 2879.20 1943.10 15.906 15.599 13.986 13.466 
Moving 2799.70 1842.90 15.616 15.507 13.828 13.374 
Cutting 1081.80 833.80 12.267 6.628 10.219 6.415 

Minufiya 10 
Control 1250.80 1014.20 12.751 12.580 11.258 10.874 
Moving 1284.40 930.40 12.156 12.201 10.347 10.067 
Cutting 576.90 359.20 8.457 6.065 6.793 5.105 

 195A  
Control 2338.50 1966.00 13.527 13.690 12.034 12.410 
Moving 1993.20 1514.00 12.851 12.659 11.145 11.379 
Cutting 643.50 337.20 8.284 5.585 6.812 5.158 

L.S.D. 5%   604.00 794.30 2.18 3.01 0.71 0.53 

 
Yield components and dry matter percentage: 
Number of tuber roots per plant:  

With respect to number of tuber roots per plant, cv. 195A significantly exhibited maximum tuberous 
number while the rest studied cultivars didn’t appear significance among them in the two growing seasons. In a 
view of the agricultural treatments effect, the above data demonstrated maximum tuber roots number with 
control while such increment did not reach the level of significance compared to moving foliage in the second 
season. On the other hand, as registered in the same Table, combining cv. Minufiya 6 with cutting vine proved 
to be the worst interaction regarding to number of tuber roots on the contrary of cv. 195A combined with control 
which recorded the highest number of tuber roots. 

  
Average tuber root weight:  

Registered data in Table (3) illustrate that cv. Minufiya 6 gave the highest significant average tuber root 
fresh weight, while, cv. 195A cultivar had the lowest values, in both seasons. Similar results were stated by 
Fathy (1979), El-Shimi (1996) and El-Denary (1998). Moreover, cutting vine led to the lowest result of average 
root fresh weight whereas, the highest value was obtained from control. Ziems et al (2006) detected a similar 
negative effect of defoliation on fresh weigh of potato tubers. Regarding the interaction effects, aforementioned 
data also declared a significant increment in average tuber root weight resulted in cv. Minufiya 6 combined with 
control, while the lowest value was obtained from cv. 195A combined with cutting treatment. 

 
Dry matter percentage:  

Results in Table (3) show that the examined cultivars differed in dry matter of tuber its roots. In this 
regard, cv. 195A gave the highest dry matter percentage but the lowest value was detected by cv. Mabrouka. 
These results are in agreement with those recorded by El-Denary (1998), Hamid and Sasaki (2000), Ayoub 
(2005) and Shehata et al. (2006). However, different ranges (19.2 - 41.3%) were stated by Takahata et al. 
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(1993). In respect to the effect of the agricultural treatments, as representing in Table (3), cutting foliage had a 
bad effect on dry matter percentage of tuber roots resulting in a significant reduction than the two other 
treatments of study. In contrast, Feleafel (2001) reported that decapitation of sweet potato vine didn’t affect dry 
matter of tuberous roots. This difference could be due to variation of genotypes and conditions for both studies. 
Concerning the combining of cultivars with agricultural treatments, the same obtained data exhibit maximum 
dry matter content in case of control treatment interacted with cv. 195A while cutting vine treatment combined 
with cv. Mabrouka had the minimum records during both growing seasons of study. 
 
Table 3: Effect of cultivar, agricultural treatments and their interaction on average tuber root weight (g), no. of tuber roots 

per plant and dry matter percentage (DM %) during 2012 and 2013 seasons 
Cultivar 

 

Treatments 

 

No. of tuber 
roots/plant 

Average tuber 
root weight (g) 

DM (%) 

2012 2013 2012 2013 2012 2013 

Mabrouka   
  
  
  
  

6.01 5.56 308.8 223.2 17.81 19.30 
Minufiya 6  5.97 5.60 381.7 227.1 24.09 22.11 
Minufiya 10 5.87 5.33 252.4 132.2 25.28 23.22 

195A  6.67 7.31 142.3 118.7 25.67 23.69 
L.S.D.  5% 0.54 0.97 37.46 46.32 0.42 0.76 

 

Control 7.04 6.94 330.9 234.5 24.0 22.9 
Moving 6.33 6.12 277.9 174.9 23.3 22.2 
Cutting 5.01 4.79 205.1 116.5 22.3 21.0 

L.S.D.  5% 0.52 0.92 51.9 38.2 0.47 0.46 

Mabrouka 

Control 7.15 6.54 357.8 243.1 18.8 20.4 

Moving 5.80 5.54 311.5 284.2 17.5 18.5 

Cutting 5.07 4.58 257.1 142.3 17.0 18.5 

Minufiya 6 
Control 6.85 6.44 420.5 301.8 24.8 22.5 
Moving 6.53 5.65 397.9 202.4 24.6 22.2 
Cutting 4.53 4.71 326.8 177.0 22.7 21.5 

Minufiya 10 
Control 6.73 6.25 377.0 162.2 25.8 23.9 
Moving 6.07 5.71 246.1 145.4 25.4 23.9 
Cutting 4.80 4.04 134.0 88.8 24.5 21.8 

195A 
Control 7.43 8.52 168.2 230.7 26.5 24.7 
Moving 6.93 7.58 156.4 67.7 25.5 24.1 
Cutting 5.63 5.83 102.4 57.8 24.8 22.1 

L.S.D.  5% 
 

1.04 1.84 64.9 80.2 1.0 0.9 

 
Physical characters of tuber roots:  
Root length and diameter:  

As illustrated in Table (4), tuber root length and diameter was higher with cv. Minufiya 6 than those 
obtained by the other tested cultivars. Differences were not quite reaching a statistically significant level in the 
second season for tuber root length while significant differences were recorded during the two seasons for tuber 
root diameter. El-Denary (1998) found that cv. Mabrouka had higher tuber root length than 925 and Mansoura 
genotypes. For root diameter, Ali et al. (2009) reported that BARI SP-7 cultivar exhibited maximum diameter of 
tuber roots (3.87cm) as compared to other sweet potato tested cultivars. As for agricultural treatments effect, 
data displayed in the same Table obviously refer to increase in length of tuber roots for control, while cutting 
foliage caused the highest decrement in tuber root diameter. In addition, defoliation had the worst results for 
both tuber root length and diameter. These results were harmony with those reported by Ziems et al. (2006) who 
found that high defoliation reduced number of large tubers (65–100 mm diam.) while increased the number of 
small tubers (47–64 mm diam.).  

The interaction between cv. Minufiya 6 and moving foliage treatment had a significant increment for 
tuber root length in the two growing seasons and for tuber root diameter in the first season as deduced from 
Table (4). 

  
Shape index:  

Depending on the results exhibited in Table (4) for shape index, cv. 195A showed higher significant ratio 
than the other examined cultivars in this study while cv. Mabrouka had the lowest shape index in the two 
growing seasons. Fathy (1979) and El-Shimi (1996) reported that cv. Mabrouka showed less tuber uniformity. 
Also, genetic factorial control on tuber uniformity was demonstrated by El-Denary (1998). However, 
agricultural treatments (cutting and moving foliage) had no significant effect on this character compared to 
control during the both seasons (Table, 4). On the other hand, the interaction between the grown cultivars and 
the different treatments, the same aforementioned data show an increment in cv. 195A combined with moving 
foliage in case of shape index in the two seasons. 
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Table 4:  Effect of cultivar, agricultural treatments and their interaction on physical characters of tuber roots during 2012 
and 2013 seasons 

Cultivars 

 
Treatments 

 

Average tuber  
root length(cm) 

Average tuber 
root diameter (cm) 

Shape index 

2012 2013 2012 2013 2012 2013 
Mabrouka   

  
  
  

16.09 17.63 5.63 5.10 2.89 3.51 
Minufiya 6  18.21 19.99 6.07 5.37 3.01 3.77 
Minufiya 10 12.82 18.29 5.18 4.75 2.53 3.88 

195A  13.73 19.22 3.47 4.47 4.05 4.32 
L.S.D.  5%   1.45 1.88 0.87 0.86 0.50 0.80 

 

Control 16.03 19.28 5.27 5.16 3.11 3.83 
Moving 15.73 19.78 5.33 4.91 3.09 4.08 
Cutting 13.89 17.29 4.66 4.70 3.16 3.71 

L.S.D.  5%  1.20 N.S 0.40 N.S N.S N.S 

Mabrouka 

Control 19.0 18.9 5.46 5.33 3.48 3.67 
Moving 14.9 19.2 5.63 5.27 2.67 3.76 

Cutting 14.4 14.8 5.80 4.70 2.52 3.10 

Minufiya 6 
Control 18.3 18.2 6.03 5.60 3.04 3.31 
Moving 19.6 22.0 6.60 5.20 2.99 4.28 
Cutting 16.7 19.0 5.57 5.30 3.00 3.71 

Minufiya 10 

Control 13.1 19.8 5.67 5.10 2.33 3.92 
Moving 13.2 18.4 5.57 4.73 2.38 3.87 

Cutting 12.2 16.7 4.30 4.43 2.88 3.84 

195A 
Control 13.7 20.2 3.90 4.63 3.57 4.40 
Moving 15.2 19.4 3.53 4.43 4.34 4.39 
Cutting 12.3 18.0 2.97 4.33 4.25 4.18 

L.S.D.  5%  2.39 5.85 0.81 N.S 0.56 1.21 

 
Chemical constituents:   
Nitrogen, phosphorus and potassium (NPK) contents:  

Data in Figures (1, 2 and 3) indicate that cv. Minufiya 6 recorded higher significant values of N, P and K 
than the other tested cultivars.  Similar variations in minerals content of sweet potato tuberous roots that 
emphasize genetic effect were concluded by El-Shimi (1996), El-Denary (1998), Ayoub (2005) and Mandour 
(2005). The consequences also declare that cutting foliage reduced the tuberous roots content of N, P and K 
during the two seasons but control treatment had significant increment than the other treatments in this study. As 
for the interactions between cultivars and agricultural treatments, cv. Minufiya 6 x control exhibited the highest 
records of N, P and K, whereas cv. Minufiya 10 x control had the highest value of K only in the second season 
but not reach the level of significance with cv. Minufiya 6 x control (Fig. 1, 2 and 3). In this regard, Feleafel 
(2001) on sweet potato reported that decapitation significantly increased tuber contents of N and K however; 
tuber’s P content was not significantly affected in both seasons. 
 
Carbohydrates content:  

Results presented in Figure (4) show that cv. Minufiya 6 had a higher carbohydrate content compared 
with the other cultivars; it was significant only in the second season. These findings differed from those reported 
by Akkamahadwevi et al. (1996) who reported that carbohydrates content ranged between 66-84%. Concerning 
the effect of agricultural treatments, registered data in the same Fig. indicate that control treatment produced the 
highest content of carbohydrates in the two seasons. 
 
Starch:  

As shown in Fig. (5), cv. Mabrouka contained the lowest starch percentage; on the contrary, maximum 
values of this character were found in cv.  Minufiya 10 and cv. 195A without significant difference between 
them for both seasons. Earlier reports affirmed the genetic effect on starch content of sweet potato tuber roots; 
i.e., Batistui et al. (1992), El-Shimi (1996) and El-Denary (1998) Hewedy et al. (1999) and Al-Esaily (2002). 
The same consequences also declared the significant effect of agricultural treatments where defoliation caused a 
lack of starch, but control recorded the best starch content of tuber roots during both seasons. Contradictory 
findings concluded by Bartolini (1982) who reported that topping increased the percentage of starch in tuber 
roots. Moreover, Feleafel (2001) didn’t detect a significant effect of decapitation on starch of tuber roots 
content. On the other hand, data related to the combinations between the examined treatments and cultivars are 
shown in Fig. (5). Significant superiority in starch content was detected with cv. 195A x control whereas the 
worst deficiency caused by defoliation was in cv. Mabrouka. As for the interactions between cultivars and 
agricultural treatments, Minufiya 6 x control gave the highest value of carbohydrates. On the contrary, Minufiya 
10 with cutting vine scored the lowest values of carbohydrates content in both growing seasons.  
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Fig. 1: Effect of cultivars and agricultural treatments and their interactions on nitrogen content during 2012 and 

2013 seasons. 
 

Fig. 2: Effect of cultivars and agricultural treatments and their interactions on phosphorus content during 2012 
and 2013 seasons. 
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Fig. 3: Effect of cultivars and agricultural treatments and their interactions on potassium content during 2012 
and 2013 seasons. 
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Fig. 4: Effect of cultivars and agricultural treatments and their interactions on carbohydrates content during 

2012 and 2013 seasons. 
 

 

 

Fig. 5: Effect of cultivars and agricultural treatments and their interactions on starch content during 2012 and 
2013 seasons. 

 
Protein content:  

Aforementioned data in Fig. (6) show that cv. Minufiya 6 recorded higher significant values of protein 
content than the other tested cultivars. This genetic effect on protein content in tuberous roots also was detected 
by Batistui et al. (1992), El-Shimi (1996) and El-Denary (1998). In addition, Akkamahadwevi et al. (1996) 
stated that protein content in sweet potato tuber roots was ranged between 3.74 - 8.63%. While Yeoh et al. 
(1996) recorded different ranges (1.3 to 3.2 %) confirming the effect of genotype on chemical constituents of 
tuber roots. Concerning agricultural treatments, results in the same Fig. stated higher protein values for control. 
With respect to the effect of the interactions between cultivars and agricultural treatments, cv. Minufiya 6 x 
control gave higher protein (%) in the tuber roots than the other interactions in this study.  

Depending on this study, the cutting treatment significantly gave the lowest values in all parameters 
and the degree of deficiency differs depending on cultivar. This reduction in yield and its components as a result 
of defoliation treatment may be attributed to decrement of canopy photosynthetic rates which resulted in the 
reduction in vegetative growth area, thus defoliation led to lower CO2 assimilation per plant, which reflected on 
the yield and its component. Moreover, variation in reduction was varied related to the cultivars as the obtained 
results obviously declared. This is supported by Bhagsari (1981) and Bhardwaj and Bhagsari (1988) working on 
sweet potato who stated that canopy photosynthetic rates significantly differed among sweet potato cultivars. 
Moreover, Al-Esaily (2002) reported that cv. Mabrouka had more intensive leaves and produced higher values 
for photosynthetic pigments than cv. Beauregard. 
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Fig. 6: Effect of cultivars and agricultural treatments and their interactions on protein content during 2012 and 

2013 seasons. 
 
Economic evaluation:  

The cost benefit analysis was done with a view to observing the comparative cost and benefit trend of 
sweet potato cultivation as influenced by moving and cutting canopy. The details of economic analysis have 
been presented in Table (5).  

The total cost of production ranged between LE. 5800/fed. to LE. 6000/fed. among the treatment 
combinations, the variations occurred due to the cost of moving treatment. The highest gross return and net 
return LE. /fed. were found from Minufiya 6 cultivar in the two seasons compared to cvs. Mabrouka, Minufiya 
10  and cv. 195 A. Whereas, the lowest value of gross return and net return were obtained from the cutting 
treatment compared to the other treatments. As for the interactions between cultivars and agricultural treatments, 
cv. Minufiya 6 x control scored the best records of gross return and net return whereas cv. 195 A x cutting had 
the lowest value of gross return and net return L.E/fed. in 2012 and 2013 seasons (Table 5). 
 
Table 5: Cost and return of sweet potato production as influenced by cultivars and agricultural treatments. 

Cultivars 
 

Treatments 
 

Total cost of  
production (L.E/fed.) 

Gross return (L.E/fed.) 
Net return 
(L.E/fed.) 

2012 2013 2012 2013 2012 2013 
Mabrouka 5867 5867 10179 8914 4313 3048 
Minufiya 6  5867 5867 10751 9338 4884 3471 
Minufiya 10 5867 5867 8318 7731 2452 1864 
195 A  5867 5867 8554 7918 2688 2051 

 

Control 5800 5800 10039 9841 4239 4041 
Moving 6000 6000 9486 9301 3486 3301 
Cutting 5800 5800 8827 6284 3027 484 

Mabrouka 
Control 5800 5800 10628 10058 4828 4258 
Moving 6000 6000 10108 9545 4108 3545 
Cutting 5800 5800 9802 7140 4002 1340 

Minufiya 6 
Control 5800 5800 11134 10919 5334 5119 
Moving 6000 6000 10731 10655 4731 4655 
Cutting 5800 5800 10387 6440 4587 640 

Minufiya 10 
Control 5800 5800 8926 8806 3126 3006 
Moving 6000 6000 8309 8341 2309 2341 
Cutting 5800 5800 7720 6046 1920 246 

195 A 
 

Control 5800 5800 9469 9583 3669 3783 
Moving 6000 6000 8796 8661 2796 2661 
Cutting 5800 5800 7399 5510 1599 -291 

 

Recommendation 
  

From the obtained data in this study, it can be recommended by planting Minufiya 6 cultivar without 
moving or cutting of plant foliage to produce high yield with good quality.  
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