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Alteration Yield Traits of Sweetpotato (/pomoea batatas L,) Cultivars Suitable for
Paddy Cultivation

Won Park!, Mi Nam Chung?, Hyeong-Un Lee', Tae Hwa Kim', Su Jung Kim', and Sang Sik Nam®'

ABSTRACT Several domestically consumed sweetpotato derivatives, such as sweetpotato starch for processing raw materials,
frozen and refrigerated paste, and powder are dependent on imports. This study was conducted to examine the suitability of
sweetpotato cultivars of twelve varieties (powdery-type and viscous type) cultivated in paddy fields, for use in starch, chips, dried
products, and beverages. The two-year average yield results of the four cultivars suitable for starch (in order of highest to lowest
yield) was as follows: Gogeonmi (4,018 kg/10a); Daeyumi (3,615 kg/10a); Jinhongmi (3,426 kg/10a); Singeonmi (2,837 kg/10a).
The starch content was 20.2%, 18.2%, 21.2%, and 20.6% in Daeyumi, Gogeonmi, Singeonmi, and Jinghongmi, respectively. The
total amount of starch was higher in Daeyumi (730 kg/10a) and Gogeonmi (731 kg/10a) than that in Singeonmi and Jinghongmi.
The yield of Pungwonmi and Shinjami were 4,443 and 3,602 kg/10a, respectively. Powdery-type sweetpotatoes (Daeyumi and
Gogeonmi) showed the low decay rates of all cultivars (0.8 and 0%, respectively). The yield of the storage root formation and
storage root swelling stages by water-logging treatment decreased by 16.5% and 15.4% for Pungwonmi, and by 17.2% and 10.0%
for Shinjami. Drainage management of paddy fields is necessary to reduce the damage caused by water-logging. Our results
suggest that cultivation of sweetpotato varieties suitable for processing raw materials in paddy fields will enable stable yields of
sweetpotato with a high starch content.
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Table 1. Physicochemical properties of the experimental topsoil.
Soil Particle distribution (%) pH EC Organic Av.P,Os Exchangeable (cmol/kg) Water
texture : (1:5)  (dS/m) matter (mg/kg) CEC  content
Sand Silt Clay : (g/kg) gke Ca Mg K (%)

Silt loam 20.5+£0.6 61.2+0.2 18.3+0.4 6.5+0.1 0.93+£0.04 23.0+0.1

167+1.1 7.14+0.1 1.68+0.0 0.19+0.0 17.1+0.6 32.7+1.3

*Values are displayed as mean + standard error

Table 2. Yield results of paddy-field-grown sweetpotato (powdery-type) (2018~2019).

Cultivated year Cultivar Marketabl(eNf)(.)/(;[l atrl:t‘t;er (>50 g) Storage( ;e(:) weight (13;}61:1(;13)
Jinhongmi 3.2+0.3 ab* 154£13 abc 3,4324+456 abc
Shinyulmi 3.1+£0.2 ab 163+£23 abc 2,506+483 ¢
Sinchunmi 2.7+0.2 b 131£12 be 2,478+360 ¢
2018 Daeyumi 3.8+0.5 a 164+25 ¢ 4,352+136 a
Singeonmi 3.3£0.2 ab 126£10 abc 2,922+335 be
Gogeonmi 3.2+0.4 ab 183+£3 a 4,111+588 ab
Jeonmi 2.5+0.5 b 169+£8 ab 2,998+655 be
Jeungmi 3.1+£0.6 ab 15247 abce 2,571+438 ¢
Jinhongmi 3.3£0.5 a 149+8 b 3,4244300 ab
2019 Daeyumi 3.3+0.5 a 123+7 b 2,873+592 b
Singeonmi 2.940.3 a 139+£22 b 2,752+278 b
Gogeonmi 32410 a 198428 a 3,926+£726 a

*Values (mean £ SD) with different letters withtin the same column indicate significant differences at P < 0.05, as determined

using Tukey’s test.
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Table 3. Yield results of paddy-field-grown sweetpotato (viscous-type) (2018~2019).

Cultivated year Cultivar Marketablfo)(.)fptl ;Illlt‘t;er >50 g) Storage( ;e(:) weight (k\;}elrl(;ia)
Jinyulmi 3.34£0.1 b* 13849 b 3,237£155 b
2018 Pungwonmi 4.7£0.3 a 14149 b 4,198+174 a
Hogammi 3.1+04 b 15512 b 2,922+505 b
Sinjami 3.2+0.3 b 195+11 a 4,065+159 a

2019 Pungwonmi 4.0+04 a 167+18 a 4,688+91 a
Sinjami 2.6£0.6 b 193462 a 3,139+£276 b

*Values (mean + SD) with different letters within the same column indicate significant differences at P < 0.05, as determined

using Tukey’s test.
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Fig. 1. Starch content (A) and total yield of starch (B) of sweetpotato (powdery-type) grown by mulching in a paddy field (2018).
Values (mean + SD) with different letters indicate significant differences at P < 0.05, as determined using Tukey’s test.
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Table 4. Paddy-field-grown sweetpotato storage properties
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, Dry weight rate (%) Weight loss rate Decay rate
Type Cultivar o .

Before storage After storage (%) (%)

Jinhongmi 35.9£1.7 ab* 36.2+£1.0 a 7.9+1.3 a 125 b

Shinyulmi 38.8£2.1 a 36.7£2.3 a 4.940.1 cde 1.7 be

Sinchunmi 37.7£2.0 a 35.3+1.3 ab 8.4+0.9 a 36.7 a

Daeyumi 35.7+1.7 ab 35.7+0.6 ab 6.0£0.5 be 0.8 bc
Powdery-type . .

Singeonmi 35.4+1.0 abc 34.1£0.9 abc 5.540.1 bed 0.0 ¢

Gogeonmi 31.6+0.8 ¢ 29.5+0.1 d 4.340.3 ef 0.0 c

Jeonmi 32.4+1.0 be 31.4+1.4 abcd 4.7+0.2 de 5.8 be

Jeungmi 36.8+0.8 a 359+2.8 a 5.8+1.1 bed 5.8 be

Jinyulmi 32.6+0.3 be 30.9+1.7 abed 5.340.1 bede 1.7 be

. Pungwonmi 32.0£1.1 be 28.9+1.1 cd 6.5£0.2 b 25.0 a
Viscous-type .

Hogammi 35.9+1.1 ab 31.7£2.9 abcd 3.0+0.1 f 0.0 c

Sinjami 32.240.4 be 29.6+0.4 bed 6.4+0.6 b 7.5 be

*Values (Mean + SD) with different letters in the same column indicate significant differences at P < 0.05, as determined using

Tukey’s test.
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Fig. 2. Effect of waterlogging on the yield of sweetpotato grown in a paddy field (120 days post-transplantation. Waterlogging
treatment was carried out for three days at the storage root formation (SRF) and storage root swelling (SRS) stages.
Values (mean + SD) with different letters indicate significant differences at P < 0.05, as determined using Tukey’s test.
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