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Abstract—Sweetpotato has multifarious uses and can be used as 
diversified crop. In order to ensure food security to the people of the 
valley of Northern and Eastern Piedmont Plains of Bangladesh, the 
experiment was conducted at farmer’s field in Sylhet Sadar Upazila 
during November 2016 to April 2017. Nine sweetpotato genotypes 
namely Local-1, Local-2, Local-5, Local-8, Exotic-1, Exotic-2, 
Exotic-3, Exotic-4 and BARI SP-4 were planted as Randomized 
Complete Block Design (RCBD) with three replications. Morpho-
physiological character, yield and yield contributing character and 
cost effectiveness were examined to find out suitable genotypes for 
piedmont soils. Observation and data collection were started after 15 
days of planting and continued until 150 days age. Data were 
analyzed by analysis of variance (ANOVA) technique and mean 
separations by Duncan’s Multiple Range Test (DMRT) using 
MSTAT-C program. Results revealed that Local-8, Local-5 and 
Local-1 had higher vine establishment rate. Local-8, Local-1 and 
Local-2 showed higher performance in morphological traits. Local-1 
had the higher leaf area index whereas Local-8 had greater total dry 
matter. Storage roots of Exotic-4, Exotic-2 and Local-1 had higher 
dry matter content while Local-2, Local-5 and Local-1 had higher 
harvest index. Bulking rates of storage roots were increased 
significantly up to 105-120 DAP by Local-1, Local-2, Local-8, 
Exotic-4 and BARI SP-4, and up to 120-135 DAP by Local-5, Exotic-
1, Exotic-2 and Exotic-3. Genotypes Local-2 and Local-1 partitioned 
the highest dry matter into storage roots. Exotic-2 had the highest 
number of storage roots plant-1. Local-1 and Local-2 had the longest 
storage roots. The thickest storage root was found in Local-8 and 
Exotic-4. The higher fresh storage roots weight plant-1 was in Local-
1, Local-2 and Local-8. Yield attributes were significantly correlated 
with yield except storage roots number plant-1. Storage roots of 
Exotic-3, Exotic-2 and Local-5 had the highest Brix %. The highest 
storage roots yield was in Local-1 (66.42±0.75) followed by Local-8 
(48.72±0.97). Local-1 and Local-8 had higher gross return, net 
margin and benefit cost ratio. Therefore, local-1 and Local-8 are 
suitable for piedmont soil.  

1. INTRODUCTION 
Sweetpotato popularly known as ÔÔMisti AluÕÕ in 
Bangladesh is believed to have originated from the Northwest 
of South America and has been dispersed worldwide because 
of its high yield potential and wide adaptability (Hue et al., 
2011). It ranks as the fifth most important food crops after 
rice, wheat, maize, and cassava (Laurie et al., 2012) in the 
developing countries like Bangladesh. Sweetpotatoes are 
produced about 105.2 million tons on about 8.6 million 
hectares of land with an average yield of about 12.23 t ha-1 
globally (FAOSTAT, 2017) where as in Bangladesh it was 
about 0.761 million ton on about 0.045 million ha of land with 
an average yield of 16.91 t ha-1 (MoA, 2017). National 
average yield of sweetpotato in Bangladesh is though quite 
higher against global yield but it is characterized by low 
production, yield and storage root quality compared to Japan, 
Senegal and Israel (FAO, 2014).  

Storage roots are rich source of energy, several minerals and 
micronutrients (Laurie et al., 2012). Sweetpotato leaves are 
rich in vitamin B, beta-carotene, iron, calcium, zinc and 
protein (Islam, 2014). Sweetpotato has increased phenols, 
flavonoids, β-carotene, anthocyanin, and caffeoylquinic acid 
derivatives (Rumbaoa et al., 2009). Sweetpotato tips (top 10 
cm of tender vines with leaves) can be harvested several times 
in a year and thus their annual yield is much higher than other 
green vegetables.  

Sweetpotato is easy to grow, requires low input and less 
management practices (Kozai et al., 2006) and capable of 
growing under adverse weather and soil conditions. Marginal 
lands such as acidic soils of piedmont plains, valley of low 
lying hills, charlands, homestead areas, saline belts, and newly 
accreted land can be used for its growing. Bangladesh has a 
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total arable land of 8.56 million hectares of which 2.45% is 
cultivable waste (BBS, 2015) and about 6.7 million hectares of 
arable land are acidic. Sylhet division has about 1.2 million 
hectares of cultivable land (SRDI, 2010) of which 17.2 % of 
cultivable land of Sylhet division remains fallow in a year 
(DAE, 2017). About 87.8% of households own a homestead in 
the country. Minor crop like sweetpotato production has 
tremendous potential if seasonal fallow land and homestead is 
brought under irrigation with technology packages to the 
farmers.  

On the other hand, vegetable production is very limited in 
piedmont plains like Sylhet region in Bangladesh. The price of 
different vegetables is relatively high due to low production 
and unavailability in this region. Thus, there is a great scope 
for the expansion of sweetpotato cultivation in Sylhet region. 
Besides, sweetpotato is generally harvested during March to 
May in Bangladesh when cereal supply like rice is the 
minimum. Sweetpotato plays an important role to compensate 
the demand of cereals of the needy people of Bangladesh.  

Bangladesh is largely dependent on cereals and needs to grow 
more food on less area for rapid growing populations. In fact, 
the cropping intensity has increased from 148 to 192 percent 
and food grain production almost tripled during the period 
from 1969-70 to 2015-16 (BBS, 2016) but the yield of other 
non-cereal crops become almost stagnate. Consequently the 
nutritional status of Bangladeshi diet is on a declining trend 
due to low intake of vegetables. Introducing appropriate and 
eco-friendly technologies like sweetpotato cultivation may 
increase yield along with vegetable production in the region.  

There are many local sweetpotato genotypes available in 
Sylhet region and many of them are growing at the farmer’s 
level sporadically but their yield performance is unknown. 
While sweetpotato export countries like China, Japan, USA 
and organizations like International Potato Centre (CIP) has 
developed many high yielding, nutritious varieties. Therefore, 
it is necessary to collect those varieties and conduct adaptable 
trials in Bangladesh. To address this situation, the experiment 
has taken to evaluate morpho-physiological features and yield 
performance of nine local and exotic genotypes in piedmont 
soil. 

2. MATERIAL AND METHODS  

The experiment was conducted on Farmer’s field of Dashpara 
village of Sylhet Sadar Upazila, Sylhet lies between 
24°54′32.8″ to 24°54′33.5″ N latitude and 91°56′ 59.5″ to 
91°57′00.9″ E longitude. The piedmont soil is consisted of 
Northern and Eastern Piedmont Alluvium categorized as 
Bijipur soil series. Texture of top soils was sandy loam (55% 
Sand, Silt 42%, Clay 3%). Moderately well drained soil where 
surface water receded within September, 2015. Top to sub soil 
is light brown to brown mottled grey colour. Nine genotypes 
of sweetpotato namely Local-1, Local-2, Local-5, Local-8, 
Exotic-1, Exotic-2, Exotic-3, Exotic-4 and BARI SP-4 were 

used as planting materials. BARI SP-4 were used as planting 
materials  

2.1 Conduction of experiment  

The land was prepared through plowing and cross-plowing 
four times followed by laddering. The whole experimental 
field was divided into three equal blocks for three replications. 
Each block was divided into nine plots for each genotype 
resulting 27 plots in total. The size of the plot was of 4.8 m × 
4.2 m. The adjacent blocks and plots were separated by 1.0 m 
and 0.6 m, respectively. Sweetpotato vine cuttings were 
planted in lines with a spacing of 0.60 m and 0.30 m for row 
to row and plant to plant, respectively following Randomized 
Complete Block Design (RCBD). Genotype was allocated 
randomly in each plot. Manures and fertilizers application rate 
(kg ha-1) rate was Cowdung =5000 kg, Urea =214 kg, TSP 
=171 kg, MoP =188 kg, Gypsum =56 kg, Zinc sulfate (Hepta) 
=10 kg, Solubor =3 kg, Magnesium sulfate = 82 kg, Dolomite 
= 988 kg. Dolomite was applied in the field 15 days prior to 
planting (FRG, 2012). Sixty days old vines cuttings ranged 
from 30 to 40 centimeters long with five to six nodes were 
planted. 

Gap filling was done within 15 days after planting with 
healthy seedlings of nursery. Weeding was done as and when 
necessary to keep the field free from weeds. Light spading as 
well as soil earthing-up was done after each side dressed of 
fertilizer to mix it up with soil. Lifting up of vines and placing 
it again in previous position was done in every fortnight. 
Irrigation was done at 30, 60 and 90 DAP.  

2.2 Observation and data collection and analysis 

The observations and data collection on morpho-physiological 
study was started at 45 DAP and continued up to final harvest 
(150 DAP). For morpho-physiological studies, four plants in 
each plot were harvested at 45, 60, 75, 90, 105, 120, 135 and 
150 DAP. At final harvest, the plants of the middle three rows 
were harvested and yield contributing characters and yields of 
the genotypes were calculated. For cost effectiveness of 
sweetpotato production gross return, net margin and benefit 
cost ratio were estimated. Analysis of variance of all the 
characters studied was performed by F−test (Gomez and 
Gomez, 1984) and the significance of the difference between 
the pair of means was evaluated by Duncan’s Multiple Range 
Test (DMRT) using MSTAT-C program (Russel, 1986).  

3. RESULTS AND DISCUSSION 

3.1 Establishment rate of vine cuttings (%)  

Establishment rate of vine cuttings was varied significantly 
among the genotypes (Fig. 1) at 15 DAP. The highest vine 
establishment rate was 99.32 in Local-8 followed by Local-5 
(97.96), Local-1(93.88) and BARI SP-4 (94.56). The lowest 
establishment rates were both in Exotic-1 (62.59), Exotic-2 
(63.95) and Exotic-3 (65.31).  
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was very close to that of check variety BARI SP-4 
(45.24±0.34). Rest of the genotypes performed inferior to 
check variety BARI SP-4). The results are in line of works of 
several researchers. Laurie et al. (2015) recorded mean total 
yield from 40.8 to 72.1 t ha−1 in South Africa. Calskan et al. 
(2007) stated that storage root yield varied due to cultivar, 
location and year, ranged from 6.72–112.60 t ha-1. Tewe et al. 
(2003) estimated yields of sweetpotatoes in the research fields 
in Nigeria varied from 40 to 70 t ha-1.  

3.16 Total soluble solids in storage roots (° Brix)  

Sugar in sweetpotato is a fundamental aspect of its eating 
quality (Lewthwaite, et al., 1997). Among the genotypes, the 
highest total soluble solids (° Brix) was in the storage roots of 
Exotic-3 (13.10±0.12) followed by Exotic-2 (11.50±0.29) and 
Local-5 (11.50±0.21) (Table 3). The lowest Brix% was found 
in Exotic-1 (10.00±0.21). Albuquerque et al. (2018) reported 
that total soluble solids were increased with late harvesting. 
Adu-Kwarteng et al. (2014) reported that sugar contents and 
composition of sweetpotato cultivars were significantly 
affected by harvest age. Timely harvesting is a simple and 
effective means of controlling of the eating quality and 
processing characteristics of such cultivars. This could 
possibly be applied in targeting desired sugar levels for 
specific end-uses, for instance, low sugar for staple food uses 
and high sugar for industrial production of sweeteners from 
sweetpotato.  

Table 3. Effect of genotype on Storage root fresh weight, Storage 
root yield and total soluble solids of sweetpotato 

Genotypes  

 

Storage root 
fresh weight  

(g plant-1)  

Storage root 
yield  

(t ha-1)  

Total Soluble 
Solids  

(Brix %)  
Local-1 1148±10.6a 66.4±0.8a 10.3±0.1cd 
Local-2 1082±9.4b 42.8±0.7c 11.2±0.2bc 
Local-5 605.3±7.8e 17.9±0.6f 11.5±0.2b 
Local-8 905.7±28.3c 48.7±0.9b 10.8±0.3b-d 
Exotic-1 365.3±5.0g 11.4±0.4c 10.0±0.3d 
Exotic-2 504.8±8.2f  25.7±0.5d 11.5±0.3b 
Exotic-3 508.8±10.9f  22.2±0.6e 13.1±0.1a 
Exotic-4 461.1±9.6f 20.4±0.3ef 10.8±0.2b-d 
BARI SP-4 738.1±14.2d 45.2±0.3c 10.5±0.2cd 

CV%  2.78  3.13 3.17 
LSD 46.500 2.498  0.840 

Values (Mean ± SEM) in a column having similar letters do 
not differ significantly at 1% LS by DMRT  

3.17 Correlation of yield attributes with storage root yield 
of sweetpotato genotypes  

Correlation between yield attributes and storage root yield 
revealed that primary length and diameter of storage roots, and 
storage roots fresh weight had positive significant correlation 
with yield, whereas number of storage root plant-1 were 
correlated with yield but not significant (Table 4).  

Table 4. Correlation coefficients of yield attributes and storage 
root yield of sweetpotato genotypes at 150 DAP  

Attributes NSR LSR DSR SFW  

LSR -0.168    
DSR -0.098 0.231   
SFW  -0.046 0.787**  0.476*  
YLD  0.163 0.646**  0.589** 0.910**  

Legend: NSR = Number of storage root plant-1, LSR = Length of 
storage root (cm), DSR = Diameter of storage root (cm), SFR = 
Storage roots fresh weight (g plant-1), YLD = Yield (t ha-1).  

The results are in line of a notable number of researchers 
whom established a correlation between morphological 
parameters with yield attributes and yield like as storage root 
number plant-1 (Mbah and Eke-Okoro, 2015), storage root 
length, storage root diameter and storage root fresh weight 
plant-1 (Egbe et al., 2012) with storage root yield. Islam et al. 
(2006) estimated that storage root yield had significant and 
positive correlation with number of storage roots plant-1, 
diameter of storage root and weight of storage roots plant-1. 
Anshebo et al. (2004) showed that characters such as weight 
of a single storage root, diameter of storage root and length of 
storage root number showed strong positive correlations with 
root yield.  

3.18 Cost effectiveness of sweetpotato production  

Total cost of production of sweetpotato was BDT 163493 of 
which 83.59 % was variable cost and 16.41% was fixed cost 
(Table 4.40). Among the variable cost items labour cost was 
42.53% and manures and fertilizers cost was 26.31% of the 
total cost. Cost of land preparation, irrigation, insecticides, and 
miscellaneous were 5.50 %, 4.77 %, 2.60 % and 1.86 %, 
respectively.  

Ahmed et al. (2015) accounted labor cost for sweetpotato 
production 48.4 % of the total cost followed by vine/planting 
materials cost (27.5%). Irrigation and chemical cost accounted 
for only a minimal of 0.36 % and 0.04 %, respectively. Yusuf 
and Wuyah (2015) reported the cost of labor, fertilizer, 
planting materials and insecticides were 47.39%, 29.77%, 
3.11% and 19.74% of the total cost. The variation of cost of 
sweetpotato production was in the line of the references.  

Table 5. Cost of production of sweetpotato genotypes 

Cost item Cost 
(BDT ha-1) 

% of total 
cost 

1. Labour  69540.00 36.65 
2. Manures and fertilizers 43022.00 22.67 
3. Land preparation 9000.00 4.74 
4. Planting materials 25000.00 13.18 
5. Insecticides:  4250.00 2.24 
6. Irrigation 7800.00 4.11 
7. Miscellaneous  3048.00 1.61 
A) Total variable cost  161660.00 85.20 
(a) Land use  20000.00 10.54 
(b) Interest on operating capital 8083.00 4.26 
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(12% for the period of 5 
months) 
B) Total fixed cost 
 (FC = a+b)  

28083.00 14.80 

C) Total cost (TC = A+B) 189743.00 100.00 

The highest gross return (GR) ha-1 was in Local-1 followed by 
Local-8 and the lowest in Exotic-1 (Table 5). The GR of 
BARI SP-4 and Local-2 was closely related and higher than 
GR of Exotic-2 and Exotic-3. The highest net margin (NM) 
was found in Local-1 followed by Local-8. The lowest NM 
was in Exotic-1. The NM of check variety BARI SP-4 was 
very close to NM of Local-2. The highest benefit cost ratio 
(BCR) on total cost basis was in Local-1 (4.88) followed by 
Local-8 (3.78). BCR of Local-2 was very close to that of 
check variety BARI SP-4. BCR of Exotic-2 was closer to 
Exotic-3. The lowest BCR was in Exotic-1 (1.03) which was 
very close to that of Local-5 (1.40).  

Table 6. Profitability analysis of sweetpotato genotypes at Bijipur 
soil ha-1 

Genotypes Gross 
return  

Net 
margin 

BCR 
(Undiscounted) 

Local-1 926172 736429 4.88
Local-2 598559 408816 3.16
Local-5 265551 75808 1.40
Local-8 716391 526648 3.78
Exotic-1 195377 5634 1.03
Exotic-2 370331 180588 1.95
Exotic-3 324779 135036 1.71
Exotic-4 307281 117538 1.62
BAARI SP-4 631631 441888 3.33

SD 246201 246201  1.300 

Average selling price of storage roots (BDT kg-1) = 13.00 and 
average selling price of fodder (BDT kg-1) =1.30, Source: 
Authors calculation based on expt. expenditure, 2017.  

Sweetpotato production is profitable (Ahmed et al., 2015; 
Yusuf and Wuyah, 2015). Sweetpotato production is also 
profitable than potato and Panikachu (Begum et al., 2017 and 
Hajong et al. 2015). Paraiso et al. (2012) found benefit cost 
ratio of sweetpottato upto 8.18 in the North-eastern part of 
Benin. The variation in BCR is perhaps due to genotypic as 
well as soil and environmental condition. Thus sweetpotato 
production is profitable and this would be more profitable to 
them who have own land.  

4. CONCLUSION  

Considering morpho-physiological characteristics, yield 
performance and cost-effectiveness studies, it can be 
concluded that Local-1 and Local-8 showed the best 
performance over check variety BARI SP-4 for piedmont soils 
while local-2 Exotic-3 were suggestive of further trial.  
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