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ABSTRACT. The study was carried out to evaluate the storage
performance of sweet potatoes in different conditions under ordinary
ambient temperature (10.11-17.49 °C) at Khumaltar, Lalitpur (1350 masl)
district of Nepal from December, 20 to March, 13 during the years 2018/19
and 2019/20. The experiment was laid out in Factorial Completely
Randomized Design with three replications. Tuberous roots of three sweet
potato genotypes ('CIP 440015, 'CIP 440267, and 'Local White")
harvested at 4-month maturity were stored inside an ordinary room in dry
sand, sawdust, thin jute sack, natural mud pot, and open crates (control).
Data were taken on the 2", 4, 61, 8™, 10" and 12" weeks of storage. The
pooled results showed a significant effect of storage conditions on
physiological loss in weight and rotting (%) of sweet potato genotypes.
With the progression of the storage period, physiological weight loss
(PLW) and rotting (%) were significantly increased in all treatments. At
the 12" week of storage, the highest PLW was recorded in the tubers stored
in open crates (70.2%) followed by natural mud pot (65.2%) whereas the
lowest PLW was observed in tubers stored inside the dry sand (50.2%).
Genotype 'CIP 440015' showed good storability with minimum PLW. No
weevil infestation and sprouting were observed during the experimental
period. The lowest percentage of tuber rotting was recorded in the
genotype 'CIP 440015’ (55.3%) and inside dry sand (48.7%) at the 12
week of storage while it was the highest up to 85.9% in 'CIP 440267'. The
highest rotting 76.7%) was recorded in thin jute bags which is statistically
at par with natural mud pot (76.5%). The interaction effect of storage
conditions and genotypes was found not significant. The results showed
an increment in dry matter and reducing sugar content while the reduction
in B-carotene and starch content of tubers after 3 months of storage inside
dry sand. There was positive and strong correlation of storage duration
with dry matter (r = 0.750) and reducing sugar (r = 0.658) whereas,
negative correlation with starch (r = -0.918) and BR-carotene (r = —0.352)
content of sweet potato genotypes. The study concluded that sweet potato
tuber can be kept for 8 to 10 weeks in dry sand with minimum postharvest
loss in ordinary room condition and the genotype 'CIP 440015' has good
storability among the tested genotypes in similar conditions.

© 2021 Akadeemiline P8llumajanduse Selts. | © 2021 Estonian Academic Agricultural Society.

Introduction

Sweet potato, Ipomoea batatas (L.) Lam., is one of
the important tuber crops grown in the tropics. It
belongs to the family Convolvulaceae (Tortoe, 2010).
After wheat, rice, maize, potato, barley, and cassava, it
is the world's seventh most important food crop (FAO,

2016). It is a tropical perennial crop but cultivated as an
annual; grown in more than 100 countries. China alone
produced 80 to 85% of sweet potato production in the
world while the remaining countries in Asia have the
next highest production and then, followed by Africa
and Latin America (CIP, 2009). Sweet potato consump-
tion is thought to be declining as income increases, a
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trend that is often attributed to urbanization, partly
because it is seen as a "poor man's food," but mainly
due to a lack of post-harvest processing and storage
(FAOSTAT, 2008; CIP, 2009).

In Nepal, most of the middle hill districts and terai are
the main sweet potato growing areas (Lohani, 1981)
and are mainly grown in the kitchen garden in small
areas (Gautam, 1991). It is one of the neglected and
underexploited food crops of Nepal but has religious
and cultural values in some festivals. Sweet potato is a
good source of vitamin-A, carbohydrates, dietary fibre,
potassium, and iron. Vitamin A deficiency is common
in developing countries, including Nepal, and has seve-
re consequences for young children (Low et al., 2007).
The orange and red-fleshed sweet potato are additio-
nally enriched with beta-carotene, the precursor of
Vitamin A. As a result of their high nutritional value,
productivity, and low input requirements, sweet pota-
toes have become a valuable food in developing count-
ries. Sweet potatoes are transformed into functional
ingredients, foods, and industrial products using a
variety of processing technologies. Orange and purple-
fleshed sweet potatoes can be used to produce natural beta
carotene and anthocyanin pigments used in beverages and
other food products, as well as starch and sugar.

In Nepal, post-harvest losses of vegetables are 15—
30% (Gautam, Bhattarai, 2012). Sweet potato post-
harvest losses vary from 15-65% due to fresh weight
loss during one to four months of storage (Coursey,
1984; Rashid, 1987; Kone, 1991; Ray, Balagopalan,
1997). Nepal still lacks reliable statistics on areas,
production, and post-harvest losses of sweet potato
tubers. But, high perishability and poor storage of sweet
potato roots in ambient conditions remain a major
constraint to the farmers. No systematic work on
storage methods and losses has been done so far. Sweet
potato utilization is mainly confined to the production
sites because of the poor keeping quality of the tubers.
Being perishable and poorly handled in developing
countries; sweet potato roots may suffer higher post-
harvest losses. About 45-54% of roots and tubers in
Sub-Saharan Africa are spoiled after harvest
(Gustavsson et al., 2011; FAO, 2003).

Sweet potato roots have a thin, delicate skin that is
high in moisture (60-70%) and free sugar (4-15%)
(Woolfe, 1992). They also have a high respiratory rate
right after harvest, which causes the texture to soften as
a result of the heat output and made sweet potato a
perishable product. Once removed from the plant,
sweet potatoes cannot be stored for long periods
(Wagpner et al., 1983; Mtunda et al., 2001; Rees et al.,
2001). Sweet potato roots have a shelf life that varies
from a few days to a few weeks depending on the
varieties, harvest maturity, and storage conditions
(Lewis, Morris, 1956; Wagner et al., 1983; Doku,
1989; Kurup, Balagopalan, 1991; Acedo et al., 1996;
Cabanilla, 1996; Mtunda et al., 2001). Sweet potato
storage is not practised in many parts of the world,
including Nepal, due to its limited shelf life (Bourke,
1982; Doku, 1989; Jusuf et al., 1997; Rees et al., 2001;

Rees et al., 1998). Larger roots are often removed from
individual plants, allowing smaller roots to grow and be
harvested as required (Karuri, Qjijo, 1994).

In Nepal, the possible causes of post-harvest losses are
mechanical damage during harvest, rough handling, and
weevil, and other pest infestation, sprouting, and weight
loss. A lack of an adequate, experimentally validated, and
tested storage system is one of the most common causes
of spoilage after harvest. During the long-term storage of
sweet potato tubers, biochemical and physiological
processes occur, resulting in qualitative and quantitative
changes (Grace et al., 2014; Abidin et al., 2016).

In Nepal, sweet potato is stored by leaving the root in
the mounds even when matured, which ties the soils
down to the crop and leads to fibrous roots and high
weevil infestation. A few farmers stored in lined pits
and on the floors of dark airy rooms where losses are
very high. The roots are usually stored in clamps, in
bamboo baskets (Thunse, Dali), and jute sacks in the
shaded corner of the house. Some farmers store sweet
potatoes in heaps on the earthen floor where sprouting
and rooting is high particularly at a higher temperature.

Long-term storage of sweet potato gives rise to a
major challenge to its food security in global marketing
(Rees et al., 2001; van Oirschot et al., 2003). In the
tropics, sweet potatoes can sprout in two to three weeks
if stored at room temperature (Rees et al., 2003). In
ordinary conditions, sweet potato roots cannot be kept
for more than one month (Gautam et al., 1993a). The
cool chain is commonly used to store roots in advanced
countries, with optimum storage conditions of 13.5 °C
and relative humidity of 90-95%. This has been
reported to extend the shelf-life up to a year (Picha,
1986). Sweet potatoes are stored in cold storage,
ventilated storage, and tunnels in developed countries.
Cold storage facilities, however, are not always
accessible in developing countries like Nepal due to
economic and technical constraints. Poor farmers
cannot afford such sophisticated technology. Sweet
potato farmers in developing countries lack adequate
storage technology, which discourages large-scale
investment in the crop and restricts its food security
prospects. This has sparked a hunt for viable storage
alternatives that small farmers in these areas can follow.

Sweet potato is largely eaten by poor village people
and its storage in the sophisticated method involves
high cost and at the same time, it is hardly affordable
by the village people (Gautam et al., 1993b). The
present research looked at the storage performance of
sweet potatoes in different conditions. Improved
storage methods can improve sweet potato tuber supply
throughout the year at current production levels as well
as add value to the crop, increasing returns to farmers
and potentially improving their quality of living
(Dukuh et al., 2015). The present study is important
because it aims at determining genotypes that have
greater storability. This study was carried out to
evaluate the storage performance of sweet potato
genotypes in different storage conditions at ambient
temperature.
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Materials and Methods

Storage experiment was conducted during the
consecutive years 2018/19 and 2019/20 in mid-hill at
National Potato Research Programme (NPRP),
Khumaltar, Lalitpur (located at 27° 40" N, 85° 20' E, 1350
m asl) Nepal. The experiment was laid out using
Factorial Completely Randomized Design with three
replications in ambient room temperature. The experi-
ment consisted of a total of fifteen treatment combi-
nations of five different storage conditions i.e., inside dry
sand (S1), inside sawdust (Sy), thin jute sack (Ss), natural
mud pot (diameter 32 cm and length 43 cm) (S4), and
open plastic crates as control (S5) and three sweet potato
genotypes (‘CIP 440015, 'CIP 440267 and 'Local
White") (Fig. 1). The general information of used geno-
types is presented in Table 1. The selected two elite
orange-fleshed sweet potatoes (OFSP) genotypes and a
‘Local White' (Table 1) grown in respective sites were
used for experimentation. Tuberous roots were harvested
4 months after planting. Roots more than 20-gram
weight free from wounds, diseases were selected and
cured by spreading in the floor for two days at ordinary
room temperature with enough ventilation.

Table 1. Sweet potato genotypes were used as the treatments
for the experiment
Genotypes (G) Variety Origin
G1.'CIP 440015' W-220 USA
G2.'CIP 440267' Hung Loc 4 Vietnam
G3. 'Local White' — Lamjung,
Nepal
Planting date August 18, 2018, and August 19, 2019
Harvesting date December 18, 2018 and December 19, 2019

Source: NPRP, 2018

Source and date

CIP, Peru, Lima (2010)
CIP, Peru, Lima (2010)
Farmer, Nepal (2014)

Each treatment had 30 tuberous roots from each geno-
type and was kept in different storage conditions accor-
dingly. In S1 and S2 treatments, sweet potatoes were
placed in perforated plastic crates and covered by dry sand
and sawdust leaving 2 cm from the top. The initial mois-
ture content (%) of sweet potato roots were 75.27, 73.65,
and 75.46 in the genotypes 'CIP 440015, 'CIP 440267',
and 'Local White' respectively. The study was conducted
from December to March (90 days) in both years.

The temperature and relative humidity of the storage
room was recorded with the help of a digital Thermo-

Figure

g - s
» RIS < o [
1. Different storage conditions and sweet potato genotypes. A — inside dry sand; B — inside sawdust; C — thin jute sack;

Hygrometer daily at 6.00 AM and 5.00 PM. Physio-
logical weight loss (%) was recorded on the 2", 4™, 6t
8" 10" and 12" weeks of storage. Observations were
also made on sprouting, rotting, and insect attack.
Weight loss was determined by the difference between
initial weight and final weight. The number of rotten
roots was taken and recorded. The total per cent rotting
was determined as the number of rotten roots divided
by the total roots count and expressed as a percentage.
Similarly, roots were examined for the presence of
sweet potato weevil. The number of roots damaged was
divided by the total number of roots count and expressed

as a percentage to obtain per cent weevil damage.

Dry matter, starch, reducing sugar, and beta carotene
content was analyzed by the AOAC method (AOAC,
2005). Dry matter content (%) was determined by
chopping and mixing of tubers into small pieces and
drying of 100 g sample in a hot air oven at 80 °C for the
first six hours and then at 65 °C till constant weight was
obtained (Kumar et al., 2006).

Reducing sugar (%) was determined by the di-
nitrosalicyclic colourimetric method (Miller, 1959).
Light absorbance was recorded in a spectrophotometer
(Agilent Technologies, Cary 60 UV-VIS, USA) at 510
nm. To calculate the milligrams reducing sugars per
100 g fresh weight, a standard curve was plotted with
different concentrations of glucose (100-600 pg glu-
cose mL~! water on the x-axis and absorbent reading on
the y-axis. The absorbent reading of samples was
recorded and calibrated based on a standard curve and
presented as milligram reducing sugars per 100 gram
fresh weight of sweet potato. The R-carotene content of
the sweet potato tuber samples was determined by the
solvent partition method as described in Ranganna
(2007). The starch content of sweet potato was deter-
mined by the Lane and Enyone method described by
Ranganna (2007). The data were analyzed with GenStat
version 18 software for windows (VSN International,
2016). Means were separated by Duncan's Multiple
Range Test at a 5% level of significance. The correla-
tion was calculated for different parameters. The Karl
Pearson Correlation coefficient was introduced to
measure the association which follows a parametric test.

D — natural mud pot; E — open crates; F — 'CIP 440015'; G —'CIP 440267' and H — ‘Local White'
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Results and Discussion

Storage environment

During the storage periods of 2018/19 and 2019/20,
the average temperature ranged from 10.86 °C to
17.06 °C and 10.11 °C to 17.49 °C, respectively. In the
same way, relative humidity ranged from 52.57 to
70.29%, which was consistently low (Table 2). The
average temperature of the storage environment was
increased slightly later in the storage period, which
might be associated with temperature rises in the outer
environment. The coefficient of variation clearly
showed that the variability of temperature and humidity
at the storage room (Table 2). According to Kushman
and Deonier (1975), the best storage conditions are
15 °C and 85-90% relative humidity. Improving the
storage environment can be able to extend the storage
life (Samarasinghe, 1991; Ray, Balagopalan, 1997;
Rees et al., 1998).

Table 2. Weekly average temperature (Temp) and relative
humidity (RH) of the experimental site

December 2018
to March 2019

Temp, °C RH, %

6:00 5:00 6:00 5:00
AM PM AM PM
12.49 13.97 65.14 63.14
11.04 12.40 59.00 56.14
10.86 12.21 59.86 57.00
11.30 12.66 62.71 61.86
11.86 13.16 64.71 62.43
11.79 12.93 67.00 64.29
12.06 13.79 63.57 61.29
12.89 13.56 68.43 65.71
13.31 14.86 69.29 67.00
14.49 16.03 61.14 58.71
13.36 14.79 60.71 60.29
14.89 17.06 60.00 54.71
12,52 13.95 63.46 61.04
129 149 348 3.83
10.37 10.69 5.49 6.27

December 2019
to March 2020

Temp, °C RH, %

6:00 5:00 6:00 5:00
AM PM AM PM
11.06 120 62.0 60.13
11.03 12.02 68.14 65.14
11.07 12.61 70.29 70.14
11.57 13.04 59.43 66.43
10.11 12.07 52.86 61.00
11.23 12.89 63.57 63.43
11.06 13.19 59.86 58.29
13.07 14.97 66.57 67.29
14.56 16.30 68.29 67.71
14.10 15.79 66.43 66.71
14.73 16.91 65.29 59.71
1559 17.49 61.57 58.57
12.43 14.10 63.69 63.71
186 2.05 486 4.05
14.97 1454 7.63 6.36

Week

0 ~NO U WN R

©

10

11

12
Mean
SD
CV, %

Physiological loss in weight

The combined results revealed a significant impact of
storage conditions on physiological loss in weight
(PLW) of sweet potato genotypes. Cumulative PLW
was significantly increased in all the treatments with
the progression of the storage period (Table 3). At the
end of the storage period (121" week), the highest PLW
was recorded in the tubers stored in open crates (70.2%)
followed by natural mud pot (65.2%) whereas the
lowest PLW was observed in tubers stored inside the
dry sand (50.2%). Reduction in the cumulative weight
loss was observed in the tubers stored in dry sand,
sawdust, and thin jute sack with significant variations.
Regarding genotype, 'CIP 440015' showed good
storability with minimum PLW (55.4%) as compared
to other genotypes. The data showed that the maximum
weight loss (70.0%) was observed in genotype 'CIP
440267'. Data reveals that the interaction effect of
storage conditions and genotype was non-significant on
PLW of sweet potato (Table 4). Sweet potato weight
loss is aided by respiration (Kushman, Pope, 1972;
Winarno, 1982; Picha, 1986). Respiration rate has an
inverse relationship with storage life. Picha (1986) also
stated that respiration rates were the highest on harvest
day, decreased during curing, and continued to decrea-
se at a slower rate during the first few months of
storage. Sweet potatoes stored in sand lost less weight
than those held at room temperature. Similar results
were reported by Smamarasinghe (1991); Karuri, Ojijo
(1994); Ray et al. (1994) and Hoa (1997). Sand storage
altered the atmosphere by limiting oxygen supply and
maintaining a low temperature, as well as serving as a
barrier to sweet potato weevil entry (Ray, Balagopalan,
1997). Barabara et al. (2020) reported that the genetic
features of the cultivars had significant influences on
the number of losses during storage.

Table 3. Effect of storage conditions and genotype on the weight loss and sprouting of sweet potato stored at ambient room
temperature during the storage period (December—March) of 2018/19-2019/20

Cumulative PLW (%)

Sprouting (%)

Treatments Weeks after storage

2nd 4lh 61h 8!h 1olh 12!h 2nd712th
A. Storage conditions (S)
S1 (Inside dry sand) 3.59¢ 10.52°¢ 18.2° 27.4° 40.2° 50.2° 0.0
S2 (Inside saw dust) 9.22° 20.73* 30.8° 39.6° 51.8% 62.9% 0.0
S3 (Thin jute sack) 9.12° 19.05% 29.5% 40.2° 53.7¢ 63.4° 0.0
S4 (Natural mud pot) 7.94° 16.98° 27.6° 40.0° 53.5% 65.2° 0.0
S5 (Open crates, control) 13.40° 22.33% 31.7% 45.0* 59.9° 70.2¢ 0.0
P-value <0.001 <0.001 <0.001 0.002 0.008 0.017 -
LSD (0.05) 2.462 3.594 6.70 8.57 10.53 11.59 —
B. Genotypes (G)
G1 ('CIP 440015") 7.73 14.61° 22.3° 30.4¢ 43.7° 55.4° 0.0
G2 ('CIP 440267") 9.33 20.75° 34.0° 47.4° 60.3% 70.0? 0.0
G3 (‘Local White") 8.90 18.40% 26.4° 37.5° 51.4° 61.7% 0.0
P-value 0.232 <0.001 <0.001 <0.001 <0.001 0.007 -
LSD (0.05) 1.907 2.784 5.19 6.64 8.16 8.98 —
CV, % 429 30.2 36.6 33.6 30.6 28.0 -
S *kKk *k*k *k*k ** *% * _
G NS *kk *kk *kk *kk **k .

NS — not significant, * — significant at P < 0.05, ** — significant at P < 0.

01, *** —significant at P < 0.001

The same lowercase letters in the column are not significantly different by DMRT at a 0.05 level of significance
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Table 4. Interaction effect of storage conditions and genotype
on the PLW and sprouting of sweet potato stored at ambient
room temperature during the storage period (December—
March) of 2018/19-2019/20

Weight loss, %

Sprouting, %

Treatments Weeks after storage
2nd 4th 6lh 8th lolh 12!h 2nd712th

S1G1 2.56 6.40 15.58 23.50 34.00 43.63 0.0
S1G2 4.03 14.71 24.09 36.00 48.89 58.47 0.0
S1G3 4.18 10.46 14.94 22.62 37.57 48.53 0.0
S2G1 8.82 17.41 24.03 31.98 45.47 54.75 0.0
S2G2 10.94 23.95 40.13 50.43 63.90 75.21 0.0
S2G3 7.90 20.85 28.10 36.39 46.05 58.77 0.0
S3G1 7.28 15.78 22.19 30.10 45.59 55.78 0.0
S3G2 8.64 20.37 35.66 47.79 60.91 71.40 0.0
S3G3 11.42 20.98 30.79 42.71 54.58 62.93 0.0
S4G1 8.02 13.86 22.64 32.00 43.05 58.80 0.0
S4G2 8.57 19.40 32.39 46.80 61.30 70.50 0.0
S4G3 7.24 17.69 27.73 41.18 56.16 66.39 0.0
S5G1 11.96 19.62 27.15 34.30 50.63 64.21 0.0
S5G2 14.46 25.33 37.63 56.19 66.39 74.30 0.0
S5G3 13.75 22.03 30.26 44.40 62.60 72.10 0.0
P-value 0.697 0.986 0.965 0.938 0.977 0.995 -
SxG NS NS NS NS NS NS -
LSD (0.05) 4.265 6.224 11.61 14.85 18.24 20.08 -
CV, % 429 302 36.6 33.6 30.6 280 -

Storage conditions: S1 — inside dry sand, S2 — inside saw dust, S3 —
thin jute sack, S4 — natural mud pot, S5 — open crates, control.
Genotypes: G1 — 'CIP 440015, G2 — 'CIP 440267', G3 — 'Local
White'. NS — not significant

Sprouting

Sprouting is one of the reasons for the post-harvest
deterioration of sweet potatoes (Ravi, Aked, 1996). No
sprouting was observed on the stored tuber during the

experimental period. No sprouting could be due to
prevailing lower temperatures (133 °C) during the
storage period at ambient room conditions (Table 2).
Sprouting can be inhibited by storing roots at a lower
temperature (14 °C), according to Ray and Ravi (2005).
After harvest, sweet potato roots sprout if environ-
mental conditions are favourable (Afek, Kays, 2004).
Sprouting is favoured by high temperature coupled
with humidity during storage (Bourke, 1982; Jana,
1982; Winarno, 1982). In the present experiment, the
temperature of the storage room was low and not
favourable for sprouting.

Rotting and insect attack

The rotting of the tubers was very much affected by
different storage conditions (Table 5). Tuber rotting
caused the most storage waste during the 12 week of
storage. The pooled data showed that the rotting of
sweet potato genotypes was significantly differed by
different storage conditions at the 8™, 10", and 121"
weeks of storage. The rotting (%) was found significant
among the genotypes. The lowest percentage of rotting
was recorded in the genotype 'CIP 440015’ (55.3%) and
inside dry sand (48.7%) at the 12" week of storage
while it was the highest up to 85.9% in 'CIP 440267
genotype. The highest rooting (76.7%) was noticed in
thin jute sack which was statistically at par with natural
mud pot (76.5%). The interaction effect of storage
conditions and genotypes on rotting was found insig-
nificant (Table 6).

Table 5. Effect of storage conditions and genotype on the rotting, weevil infestation and dry matter content of sweet potato stored
at ambient room temperature during the storage period (December—March) of 2018/19-2019/20

Treatments Weeks after storage

6th 8th 10th 12th 6th_12th 8th

rotting, % insect attack, %  dry matter, %
A. Storage conditions (S)
S1 (Inside dry sand) 13.0° 25.4¢ 35.9° 48.7° 0.0 31.30
S2 (Inside saw dust) 19.3® 32.6™ 51.3¢ 69.0° 0.0 33.69
S3 (Thin jute sack) 17.6® 40.9% 58.7¢ 76.7° 0.0 34.12
S4 (Natural mud pot) 24.42 48.1° 61.3 76.5° 0.0 35.13
S5 (Open crates, control) 18.7% 38.28¢ 54.0° 71.0° 0.0 34.44
P value 0.222 0.008 0.006 <0.001 - 0.659
LSD (0.05) - 12.5 14.0 12.0 - -
B. Genotypes (G)

G1 ('CIP 440015") 6.2° 21.1° 33.6¢ 55.3° 0.0 32.14°
G2 ('CIP 440267") 33.78 59.4% 77.8° 85.9° 0.0 38.44%
G3 (‘Local White") 15.9° 30.7° 45.3° 63.9° 0.0 30.63°
P-value <0.001 <0.001 <0.001 <0.001 - 0.001
LSD (0.05) 7.4 9.7 10.8 9.3 - 4.1
CV, % 77.5 50.9 40.5 26.4 - 16.6
S NS *x *% *kk NS
G *k*k *k*k *k*k *kk **k

NS — not significant, * — significant at P < 0.05, ** — significant at P < 0.01, *** — significant at P < 0.001
The same lowercase letters in the column are not significantly different by DMRT at a 0.05 level of significance

Minimum tuber rotting in the sand and sawdust could
be due to the stability of uniform temperature. Fluctu-
ating ambient temperature during day and night might
have accelerated the rotting of tubers kept exposed to
the open environment. The temperature record showed
the range from 10.11 to 17.49 °C ambient temperature
(Table 2). Chilling injury at low temperatures can cause
tuber decay, and sweet potato roots are particularly
susceptible to chilling injury at temperatures of 12.5 °C

(55 °F) or lower because they are native to the tropics.
Symptoms of chilling injury include fungal decay,
internal pulp browning, and root shriveling. Sweet
potato roots should not be stored at a temperature below
12 °C as they are susceptible to chilling injury. Ray and
Ravi (2005) reported that optimal storage temperatures
in sweet potatoes range from 13 to 15 °C with 85 to
95% RH. Reeset al. (2001) and Mtunda et al. (2001)
observed that postharvest physiological deterioration
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(PPD) in sweet potatoes was caused by postharvest
injury, increased respiration, rooting, and microbial
damage, which accounted for 41 to 93% of root
damage.

Table 6. Interaction effect of storage conditions and genotype
on the rotting and weevil infestation of sweet potato stored at
ambient room temperature during the storage period
(December—March) of 2018/19-2019/20)

Weeks after storage

Gth 8th 1oth 121h Gth_lzth Slh

Treatments rotting, % insect dry
attack, matter,

% %

S1G1 39 139 23.3 30.0 0.0 3041
S1G2 25.6 433 55.0 77.2 0.0 35.08
S1G3 94 189 29.4 38.9 0.0 2841
S2G1 78 172 30.6 57.2 0.0 29.74
S2G2 389 628 85.6 88.1 0.0 4144
S2G3 111 178 37.8 61.7 0.0 29.88
S3G1 72 211 32.8 62.8 0.0 3337
S3G2 30.0 67.2 93.3 95.6 0.0 3484
S3G3 156 344 500 71.7 00 3417
S4G1 89 300 422 64.5 0.0 3331
S4G2 41.1 700 85.6 86.4 0.0 40.79
S4G3 233 444 56.1 78.7 00 3129
S5G1 33 231 39.2 62.2 0.0 33.87
S5G2 328 534 69.8 82.2 0.0  40.06
S5G3 20.0 38.1 53.2 68.7 0.0 29.39
P-value 0.893 0.740 0,581 0.574 - 0.769
SxG NS NS NS NS - NS

LSD (0.05) - - - - - -

CV, % 775 509 405 26.4 — 16.6

Storage conditions: S1 — inside dry sand, S2 — inside saw dust, S3 —
thin jute sack, S4 — natural mud pot, S5 — open crates, control.
Genotypes: G1 — 'CIP 440015', G2 — 'CIP 440267', G3 — 'Local
White'. NS — Not significant

No weevil infestation was noticed in all the
treatments during the experimental period (Table 5).
Prevailing low temperatures during the study period
could be unfavourable for weevil infestation. The
infestation has a strong relationship with location,
altitude, and planting season. Several studies have
concluded that higher temperatures may increase the
growth rate of the insect's population as well as the risk
and severity of the outbreaks (Ladanyi, Hufnagel,
2006; Gomi et al., 2007). Ladanyi and Hufnagel (2006)

also reported that the increase in temperature, the
higher the rate of the population of insect growth. At a
lower elevation of fewer than 2000 m above sea level
damage, the crop tends to be more (Okonya, Kroschel,
2013; Lutulele, 2001). In the drier period, the higher the
temperature, the higher the frequency, which may be
the possible influence on sweet potato weevils
(Okonya, Kroschel, 2013). As shown by previous
findings, the conditions in this experiment were not
conducive to weevil infestation.

Biochemical changes

Dry matter (DM) content of tuber was not influenced
significantly by storage conditions after eight weeks of
storage whereas, the highest DM (35.13%) content was
in a natural mud pot and lowest in dry sand (31.13%)
(Table 5). Interaction effect of storage conditions and
genotypes was not significant on dry matter content,
while genotypes significantly differed with the highest
(38.44%) in 'CIP 440267' and the lowest 30.63% in
‘Local White'. The value of this characteristics may be
influenced by the genetic features of genotypes and
similar results were reported by Barabara et al. (2020)
in sweet potatoes.

Selected chemical constituents were analyzed twice in
this study, once at the time of harvest and again after three
months of storage, to determine their level of change after
three months of storage from the best storage method
(inside dry sand) found (Tables 7, 8). The results showed
an increase in dry matter and reducing sugar content, as
well as a decrease in beta carotene and total starch content
after 3 months of storage inside dry sand. Table 8 shows
the correlation matrix for the simple correlation coefficient
for the association between parameter values of the
variable. There was a positive and strong correlation of
storage duration with dry matter (r = 0.750) and reducing
sugar (r = 0.658) whereas, a negative correlation with
starch (r =-0.918) and R-carotene (r = —0.352) content of
sweet potato genotypes (Figs. 2-5). It is well known that
physiological and biochemical changes in tubers after
storage cause this, but it is also influenced by endogenous
factors.

Table 7. Dry matter, starch, reducing sugar and Beta-carotene content after 3 months (12 weeks) storage of sweet potato

genotypes inside dry sand during 2018/19

Quality parameters

Storage Duration

0 month (at harvest)

3 months (after storage)

genotypes genotypes
'CIP 440015'  'CIP 440267'  'Local White'  'CIP 440015'  'CIP 440267'  'Local White'
Dry matter, % 24.73 26.35 24.54 25.96 29.12 27.92
Starch content FWB, % 22.73 25.51 24.19 15.12 19.53 16.48
Reducing sugar FWB, % 4.21 3.16 4.66 9.79 4.72 5.89
R-carotene content DWB, mg 100 g* 124.71 161.48 6.64 56.87 106.16 5.87

FWB — fresh weight basis, DWB — dry weight basis

Table 8. Correlation matrix for the association between dry matter, starch, reducing sugar and Beta-carotene content of sweet

potato genotypes

Quality parameters Dry matter, %

Starch content FWB, % Reducing sugar FWB, %

Starch content FWB, % —-0.453
Reducing sugar FWB, % 0.021
Beta-carotene content DWB mg 100 g* 0.047

—0.845*

0.467 —0.451

* —significant at P < 0.05; FWB — fresh weight basis, DWB — dry weight basis
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The chemical composition of tubers analyzed after
storage was affected by all experimental factors.
According to Shuzbusha et al. (2010) and Grace et al.
(2014), the higher the storage temperature, the more
intense the transpiration, which results in higher tuber
dry matter content. The physiological processes
(transpiration and respiration) and the progress of
temperature and humidity in storage are the indicators
to monitor dry matter content changes during storage
(Dandago, Gungula, 2011).

After 6 months of storage at5 °C and 15 °C, there was
a change in the content of starch, which is the main
carbohydrate in sweet potato tubers (Barabara et al.,
2020). Its composition is closely related to dry matter
content, according to several authors (Njiti et al., 2014;
Kitahara et al., 2017; Krochmal-Marczak et al., 2018;
Niu et al., 2019). The starch content of sweet potato
tubers decreases over time during storage (Dandago,
Gungula, 2011). Zhang et al. (2002) also observed a
decrease in starch content during tuber storage, but it
varied depending on genotype. According to Nabubuya
et al. (2012), enzyme activity, especially amylase
activity, causes starch content to decrease in sweet
potato tubers during storage. Their activity increases in
sweet potato tubers during storage, and they play a key
role in reducing starch content during storage. To better
understand the production of cold-induced sweetening
(CIS), Yamdeu et al. (2015) analyzed carbohydrate
metabolic changes in potato tubers stored at 15 °C and
4 °C for 150 days. They discovered that low-tempera-
ture storage had a negligible effect on the tubers' starch
or maltose content, but did cause a significant increase
in reducing sugars and total soluble sugars. Namutebi
et al. (2004) reported that B-carotene is generally
decreased with the storage period for sweet potatoes.

Conclusion

The findings showed a significant effect of storage
conditions on physiological loss in weight and rotting
(%) of sweet potato genotypes. Despite the significant
weight loss, the healthy tubers appeared to be edible
and in good condition for up to 8-10 weeks. The
comparative study showed sweet potatoes can be kept
in better condition in dry sand and sawdust with mini-
mum post-harvest losses. Genotype 'CIP 440015' had
good storability at ambient conditions. In terms of
quality, the results showed an increase in dry matter and
reducing sugar content while decrease in beta carotene
and total starch content after 3 months of storage. The
findings of the experiment could be worth beneficial for
the poor farmers of underdeveloped and developing
countries like Nepal to prolong the shelf-life of sweet
potatoes at ambient conditions.
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