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Growth Characteristics of Sweet Potato (/pomoea batatas) Cultivars according to
Growth Period in Early Cultivation

Eom-Ji Hwang”, Sang-Sik Nam1, Joon—-Seol Lee‘, Hyeong—-Un Lee’, Jung-Wook Yang1

ABSTRACT To obtain basic data on the effects of differences cultivation periods and methods on growth and development of
sweet potato tuber. We investigated growth and development of six major cultivars showing different characteristics, such as dry
type(Yulmi, YM; Jinhongmi, JHM), intermediate type(Pungwonmi, PWM; Hogammi, HGM), and purple type(Sinjami, SJM;
Danjami, DJM). The average tuber weight of YM and JHM was 4.1 and 8.6 g respectively, 50 days after transplant. At 80 days,
the weight of YM and JHM rapidly increased to 25.2 and 26.1 g, respectively. Finally, at 120 days, the weight of YM and JHM
increased to 120.7 and 79.4 g, respectively. The average tuber weight of PWM and HGM was 13 and 3.3 g, respectively, 50 days
after transplant. The development pattern of PWM showed a consistent increase in tuber weight during the cultivation period, an
average weight of 104.2 g at 120 days. However, the tuber development pattern of HGM was different from that of PWM. The
average tuber weight of HGM rapidly increased for 100 days after transplant and then showed no increase at 120 days. In case of
purple type sweet potato, the average tuber weight of SIM consistently increased during the cultivation period, whereas DJM
showed rapid increase in average tuber weight at 80 days after transplant. Korean consumers prefer small, round sweet potato
approximately 100g in weight. Based on the results, YM, PWM and SJM are classified as early developing cultivars that can be
harvested approximately 120 days after transplant. On the other hand, JHM, HGM, and DJM are classified as late developing
cultivars that can be harvested approximately 130 days after transplant.
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Table 1. Vine growth characteristics of dry-type sweet potato cultivars (mean £ SD, n = 5).

Cultivar Cl.lltivation Main vine Dry matter
period (days) Length (cm) Diameter (mm) No. of node (%)
50 13.8+5.0 4.4+0.2 11.7£1.7 13.6+0.4
60 17.0+£3.7 4.9+0.4 13.8+1.5 16.9+2.4
70 26.7+14.8 5.2+0.9 18.2+3.5 15.2+1.2
Yulmi 80 27.4+6.6 4.8+0.7 13.8+£3.4 13.7+0.4
90 33.4+4.3 4.9+0.4 19.444.1 11.6+0.7
100 36.2+7.7 4.6£0.5 24+4.9 11.7+0.4
110 50.8+11.8 4.1+0.7 25.4+1.9 11.9+3.0
120 59.2+34.0 5.1£0.5 30.6+8.7 10.2+0.3
50 24.842.3 4.6£0.5 15.7£0.6 14.7+0.4
60 25.2+6.5 4.6+0.4 16.0+4.2 13.7+1.0
70 35.4+10.2 4.24+0.2 20.8+5.2 12.3+0.8
Jinhongmi 80 31.2£10.8 5.3%1.1 16.0£5.0 12.6+0.9
90 36.4+15.8 4.3+0.4 21.0+£3.5 9.6+1.0
100 47.8+6.1 4.4+0.7 24.842.3 11.5+0.8
110 54.8+28.4 4.1£0.6 27.0+£2.3 10.0£0.5
120 59.0+22.4 4.7+0.7 27.0£11.5 12.1+0.1
Table 2. Vine growth characteristics of intermediate-type sweet potato cultivars (mean + SD, n = 5).
Cultivar Cgltivation Main vine Dry matter
period (days) Length (cm) Diameter (mm) No. of node (%)
50 59.0+17.7 4.4+0.4 16.3£5.5 11.9£2.3
60 55.4+18.2 4.2+0.7 17.442.9 12.1+0.9
70 69.8+8.6 4.3+0.3 21.2+1.9 13.9£1.1
Pungwonmi 80 102.0+26.1 4.8+1.1 17.444.1 14.1+0.7
90 108.8+38.7 4.0£0.4 23.8+5.4 10.4+0.6
100 119.4£72.2 4.2+0.9 26.6+11.5 11.6+0.4
110 116.6+34.2 3.7+0.6 27.4+7.0 11.3+1.8
120 202.2+72.6 4.6+0.4 37.0+7.4 11.2+0.4
50 27.7£5.5 5.2+1.1 13.3+0.6 14.7£3.6
60 43.0+12.5 5.5+0.6 15.6£3.0 14.1£0.5
70 50.2+13.6 4.9£0.4 17.4+2.9 17.3+1.8
Hogammi 80 52.2+13.0 5.6£0.6 15.6+3.4 17.842.0
90 65.4£11.2 5.4+0.6 21.842.3 12.3+0.4
100 94.6+31.2 5.3+0.9 28.6+8.7 12.3+0.6
110 116.2+44.4 5.1£0.9 32.4+9.6 14.243.5
120 103.0+19.2 5.5+£0.7 35.6+3.8 13.0+1.0
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Table 3. Vine growth characteristics of purple-type sweet potato cultivars (mean = SD, n = 5).

Cultivar Cl.lltivation Main vine Dry matter
period (days) Length (cm) Diameter (mm) No. of node (%)

50 23.8+7.6 4.6+0.8 13.749.1 10.9£1.3
60 36.2+8.0 4.4£0.9 18.842.5 9.5+0.5
70 42.9+3.9 5.3+0.5 23.0+£2.9 10.9+1.0

Sinjami 80 46.0+9.4 5.0+0.8 18.8+2.0 11.6+0.4
90 58.4+7.1 3.9+14 26.6+3.0 8.2+0.4
100 63.8+£21.3 4.0£0.7 26.8+5.5 8.9+0.3
110 87.9+53.0 3.7+£0.6 38.4+10.1 9.9+1.7
120 116.3+£25.3 4.3£0.5 40.8+£10.8 10.3+0.2
50 39.3£11.5 4.9+0.2 14.0+3.6 14.5+1.2
60 47.4429.4 4.7+0.3 15.8+5.4 15.5+1.9
70 89.4+18.6 5.3+0.6 22.4+5.0 16.0+2.3

Danjami 80 71.4+£37.4 4.8+£0.4 15.8+4.7 15.8+0.8
90 90.4+51.6 4.1£0.5 22.446.7 10.9£1.5
100 144.6+72.0 4.1£1.0 29.2+8.3 10.9+3.5
110 125.4+79.8 3.7£0.9 24.248.6 11.2+0.4
120 216.6+85.7 3.8+0.2 35.6+6.0 12.7£1.0

Table 4. Characteristics of storage root of dry-type sweet potato cultivars (mean £ SD, n = 5).

Cultivar Cultivation period Length{width Dry matter Starch content  Soluble so}id content
(days) ratio (%) (%) (Brix°®)
50 - - - -
60 11.6+5.3 19.243.9 - -
70 7.0£4.0 24.0+£1.7 31.7 -
. 80 4.6+1.5 28.8+3.7 47.4 22.3£1.3
Yulmi
90 2.6+£3.6 23.0+2.3 31.4 22.8+2.0
100 2.60.7 28.3+5.1 454 28.7+£2.2
110 2.7+1.1 31.242.3 443 29.4+1.1
120 3.2+1.5 29.3+4.4 53.6 27.9£1.9
50 13.5+5.6 18.6+0.5 - -
60 7.944.3 22.6+0.9 - -
70 5.1£1.6 254421 18.6 -
Jinhongmi 80 4.4+2.0 27.542.3 44.0 26.5+£2.7
90 3.8£1.5 29.1+2.8 30.4 24.7£2.0
100 3.7+1.4 33.1£1.5 40.8 26.9+3.1
110 3.9+1.2 32.1£1.6 51.7 26.6+1.8
120 3.3£1.5 32.6+2.7 40.6 29.0+2.2
EPWith o] Tito] ulti7h HRA A4 F 1209 AEH]  vliz 24.7- 29.0 Brix® ¥R Wit 267 Brix°S Uehyc}
= 8u] 3.2, AZu|rt 3302 A on, T EE UE (Table 4). I 170G Ho FA= &0)7) 4.1~120.7 g, &
WG TRtk ARRS ARG S 192294%, 7} 86-79.4 ¢ MR FEW W2 A Fo2el X
AE) 18.6-32.6% WIIE AR7I7E B FARGAG A o]7F HAHAHP<0.05). W2 FAHL A4 509 F &
A &7 317~53.6% HIE AP 5 70 A 4.1 g, g0] 8.6 g& = AJASIGILE 12]al F FFoA
120 & e ieh. A5 A57|17HE<k 18.6~51.7% H A4 80Ul A 90U Afo] FAZE OF 240% oY w438 T
92 A F 7090] HALT 11020] Hehiek. FE  sstpom A4 1200 Foll 3 B 42 AL &

217} 22.3~29.4 Brix® W92 FF 26.2 Brix°@ i, A& 1| 1207 g, AE0| 794 go & JEPITHFig. 1).
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Fig 1. Storage root weight of dry-type sweet potato cultivar
according to days after transplant (A, Yulmi; B,
Jinhongmi). Error bars indicate the standard error of the
mean over five replicate measurements. Different letters
above the bars indicate significantly different values (P
< 0.05) calculated using one-way analysis of variance
(ANOVA) followed by a Tukey’s HSD test (P < 0.05).
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Table 5. Characteristics of storage root of intermediated-type sweet potato cultivars (mean + SD, n = 5).

Cultivar Cl_lltivation Length/_width Dry matter Starch content  Soluble so_lid content
period (days) ratio (%) (%) (Brix®)
50 12.4+5.2 18.8+1.7 - -
60 14.1+4.8 22.1£2.0 - -
70 8.0+4.3 23.6+3.1 25.9 -
Pungwonmi 80 6.444.1 25.4+2.0 47.0 23.7+5.3
90 4.5+£3.2 26.3+£3.4 22.7 21.3+0.4
100 4.3+1.8 33.7+2.6 433 26.6+1.8
110 4.2+1.5 34.843.0 56.5 25.94+2.6
120 3.2+1.8 32.3+2.8 40.2 30.0+3.1
50 - -
60 18.0+6.2 27.7£1.9 - -
70 12.748.3 30.9+2.8 46.9 -
Hogammi 80 9.6£5.2 26.1+8.0 53.8 -
90 7.6+4.2 26.3+£9.7 26.5 16.9£1.5
100 5.1£5.0 36.4+2.3 40.0 32.1£1.3
110 6.4+8.7 38.4+3.8 60.2 32.9+4.6
120 5.0+£5.0 34.8+1.1 32.8 34.3+2.2
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Fig 2. Storage root weight of intermediate-type sweet potato
cultivar according to days after transplant (A, Pungwonmi;
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Fig 3. Storage root weight of purple-type sweet potato
cultivar according to days after transplant (A, Sinjami;
B, Danjami). Error bars indicate the standard error
of the mean over five replicate measurements. Different
letters above the bars indicate significantly different
values (P < 0.05) calculated using one-way analysis
of variance (ANOVA) followed by a Tukey's HSD
test(P < 0.05).

Table 6. Characteristics of storage root of purple-type sweet potato cultivars (mean + SD, n = 5).

Cultivar Cl_lltivation Length/_width Dry matter Starch content  Soluble so_lid content
period (days) ratio (%) (%) (Brix®)

50 19.8+0.9 17.0+2.7 - -
60 9.5£3.9 22.1£1.8 - -
70 5.4+£1.3 26.2+1.8 553

Sinjami 80 4.5+1.3 25.6+2.1 55.7 22.242.7
90 5.9£1.9 28.8+4.4 33.1 22.0+4.3
100 4.5£1.1 22.1+8.2 43.7 29.1+1.6
110 3.5+4.4 35.5+4 .4 44.5 27.3+1.7
120 4.3£1.1 26.0£9.2 66.2 26.4+3.3
50 30.7+11.9 19.8+2.8 - -
60 14.6+6.0 28.0+1.9 - -
70 9.3£4.0 30.8+3.1 56.2 -

Danjami 80 7.2+3.1 - 314 20.843.5
90 4.9+1.0 32.6+0.7 30.3 23.844.5
100 6.2+£3.5 34.0+1.5 41.5 32.7+2.8
110 6.0£3.4 33.8+6.7 46.5 28.6+3.4
120 5.1+1.4 24.3+5.6 58.4 22.346.0
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Table 7. Marketable storage root yield.

o Yield of Ratio of the yield of marketable storage root
Cultivation 9
eriod Cultivar marketable (kg/10a, %)
I()da 9 storage root Over 151 81 50
Y (kg/10a) 251 g ~250g ~150 g ~80 g
. 158 473 743 465
Yulmi 1,839 (8.6) (25.7) (40.4) (25.3)
. . 0 194 896 849
Jinhongmi 1,939 (0.0) (10.0) (46.2) (43.8)
. 604 825 929 518
o Pungwonmi 2,875 21.0) (28.7) (32.3) (18.0)
Hogammi 1,479 0 179 > .
g ’ (0.0) (12.1) (56.2) BL7
S 112 534 529 525
Sinjami 1,700 (6.6) (31.4) (31.1) (30.9)
" 0 28 420 559
Danjami 1,007 (0.0) (2.8) (41.7) (35.5)
. 283 752 921 486
Yulmi 2,443 (11.6) (30.8) (37.7) (19.9)
. . 204 668 1,360 764
Jinhongmi 2,996 (6.8) (22.3) (45.4) (25.5)
. 474 1,037 1,319 484
20 Pungwonmi 3,314 (14.3) (31.3) (39.8) (14.6)
Hogammi 1,861 0 123 o o s
g . (0.0) (6.6) (53.7) (39-8)
S 687 557 755 596
Sinjami 2,593 (26.5) (21.5) 29.1) (23.0)
o 0 65 491 619
Danjami 1,175 (0.0) (5.5) (41.8) (52.7)
. 800 1,287 842 300
Yulmi 3,225 (24.8) (39.9) (26.1) 93)
. . 349 548 1,451 613
Jinhongmi 2,961 (11.8) (18.5) (49.0) (20.7)
. 730 1,105 1,320 549
. Pungwonmi 3,707 (19.7) (29.8) (35.6) (14.8)
Hogammi 2,561 261 471 6 e
ogd ’ (10.2) (18.4) (25.8) (45.6)
S 719 1,215 1,059 400
Sinjami 3,393 21.2) (35.8) (31.2) (11.8)
N 528 737 574 227
Danjami 2,064 (25.6) (35.7) (27.8) (11.0)
A F 1109 BT SR gul, AR, sghE), Alx Sghule 50~80g9] ¥2o] 45.6% % = HI&S
u], Txjo]= 2,000 kg/10a v)e 2 Ao, FHuj= CH(Table 6).
2,875 kg/10a0]2] 1, *PﬁHO] FZ 81~150 g9 Lo
32.3% 2|5k 1209 o, A%, 2], & o F
Zra), AApa), Szbo)zh _}_]‘ 2,443, 2,996, 3,314, 1,861,
2,593, 1,175 ke/10a%lo 80~150 go |Lo] 27k 377, et aturel o], Alzie ded
45.4,39.8, 53.7, 29.1, 41.8 %= x}|3Hch 130 422k 713t S S7FSHAE, AP & 120439 14092

&0], g, Fv,

S4n], AR,

SRpul7h 22t

3,225, 2,961, 3,707, 2,561, 3,393, 2,064 kg/10a%l1 E3]
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Villordon ef al., 2009). 3k Belehu
et al. (2003)& 7] A8l Z=9] Falaha7} A 45U HE
y)o] FAJo| EHda w|AE] EE<¢ Awasa-83%}
BalredalL A 604 R E F o] A E Ikl HAarsto] 4F
4 5 F3of uhet 7 FHAI7 olvk Ak steick

B AT 88 6BBE 4 0 Aol Y

Eolon, £ ¥ l% Y FAZE 13.0 go]3lon, &
Z¥u), :}x}uw 27 33,28 g &2 7 FA o] Zjo]
£ YRt

o@ue} AnjAEe] 7Hgom Asels nle] 3
719k FEl= 100 g Wielo] 2L A2 iltulo|th(Jeong
et al., 2002). o]#3t 7+AE AF TP uk= A4 100 &
o] 7} wo] £8r Aog Ad#A UrhKim et al,
2006). & AfLoA tule] RIS =3 A 9
FEe AET 23 AL &vle A & 120
o 4=8Fo] 2,443 kg/10a, 81~150 g L9 H|&0] 37.7%
(921 kg/10a)F 3, XZoj= 4] T 130 2,961 kg/10a,
81~150 g 9 H]E 49.0% (1,451 kg/10a)2 L}ERL ]

A7)0 s8to] Hgsirt webEch F7Hd o} Fv)e)
S Y 81150 g T2 wl& 4H4 1209 F 7zt
3,314 kgl 45.4% (1,319 kg/10a)F o, 44 130¢ &
3,707 kgt 35.6% (1,320 kg/10a)5 B =22 A7)+
o Aol papo] A vhebLout 81-150 ¢ 3ol
HIE-2 4H24] 1209 & 45.4%2F A4 1309 & 35.6%= 2+
7} 1,319 kg/109} 1,320 kg/10a2] FA1& Hof FAFSHSI T
Wb Auf7izke] AojAsrE suln AEEs} We
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o] 27| A A7 7E Seolor & o AyZtEL,
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