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Effects of Planting Density and Harvesting Time on Production of Small-size
Tuberous Roots in Sweet Potato

Na—-Ra Lee*, Kyu—Hwan Choi**, and Seung-Yeob Lee*'

*Institute of Life Science and Natural Resources, Wonkwang University, lksan, 54538, Korea
**Jeollabuk-do Agricultural Research and Extension Services, lksan 54591, Korea

ABSTRACT Small-sized tuber of sweet potato (lpomoea
batatas Lam.) is more preferred by Korean consumers, because
it is convenient to eat with hands, and can easily be steamed
or roasted in small pan as a healthy snack for a small family.
The present study was aimed to investigate the effect of high-
density plantings and harvesting times on production of small-
sized tuber (50~200 g). Four varieties (‘Annobeny’, ‘Daeyumi’,
‘Shinzami’, and ‘Yeonhwangmi’) were planted in 2-row zigzag
high-density planting (75%30 cm, A; 75x25 cm, B) and 1-row
planting (75%25 cm, control) covered with black vinyl film on
May 23th, 2014. Marketable yields and small-sized tuber yields
were compared between 120- and 150-day harvesting, Vine length
and fresh weight per plant were significantly decreased in 2-row
planting A and B plots compared to the control at 120 days
after planting. Weight of tuber per plant, mean weight of tuber
and number of tuber per plant were significantly decreased in
120-day harvesting of A and B plots than in the control.
Marketable yields per 10a were increased by 17% (2.4 ton-lOa'l)
and 8% (2.6 ton'10a”') in 120-day harvesting of A and B plots
compared to the control (2.4 ton'10a’), and those were largely
increased by 29% (4.0 ton'10a) and 26% (3.9 ton'10a™) in
150-day harvesting than in the control (3.1 ton'10a"). Proportions
of small size tuber (50~200 g) were increased by about 65%
in 150-day harvesting of A and B plots compared to the control
(55.3%). Small-size tuber yield and marketable yield were highly
increased in 150-day harvesting of 2-row zigzag high-density
planting A (75%30 cm).

Keywords : high-density planting, [pomoea batatas, marketable
yield, tuber size, vine growth
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Fig. 1. Diagram of 2-row zigzag high-density planting (HDP
A and B) compared to 1-row planting (control) per
furrow in sweet potato cultivation.
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Table 1. Growth characteristics of sweet potato cultivars with different plant densities at 120 days after planting.

Planting density Cultivar Vine length No. of node No. of branch Fresh wt. of vine
(plant-10a™) (cm) (main vine) (plant™) (plant-10a™)
Annobeny 215 60.6 4.7 1,053
Daeyumi 205 56.4 5.5 981
75%25 cm L
(1 row, 5.300) Shinjami 187 52.7 9.4 897
Yeonhwangmi 207 57.5 53 1,126
Mean 204 56.8 6.2 1,014
Annobeny 184 53.4 3.2 766
Daeyumi 174 51.9 4.0 810
75%30 cm, L.
2 row, 8.800) Shinjami 167 48.3 6.3 686
Yeonhwangmi 188 54.1 3.5 869
Mean 178 51.9 43 783
Annobeny 166 48.2 2.8 593
Daeyumi 162 473 3.4 626
75%25 cm L
2 row, 10,600) Shinjami 152 43.5 54 562
Yeonhwangmi 171 50.1 3.0 674
Mean 163 473 3.7 614
Significance (LSD 0.05)
Planting density (P) **%(10) **%(2.9) **%00.7) **(97)
Cultivar (V) **(12) **(3.3) **%(0.8) *(111)
PxV ns ns ns ns

ns, ¥, ** #** . Nonsignificant or significant at p=0.05, 0.01 or 0.001 by ANOVA.
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Table 2. Yield of marketable tuberous roots of sweet potato cultivars with different plant densities at 120 days after planting.

Planting Total wt. of Mean wt. of No. of Marketable Index
density Cultivar marketable tuber  marketable tuber marketable tuber yield” to
(plant-1 Oa'l) (g-plant'l) (2) (EA'plant'l) (ton-1 Oa'l) control
Annobeny 514.9 100.5 5.1 2.5 100
Daeyumi 478.2 95.5 5.0 2.3 100
75%25 cm L
(1 row, 5300) Shinjami 517.8 128.1 4.1 2.6 100
Yeonhwangmi 442.8 93.8 4.8 2.1 100
Mean 488.4 104.5 4.8 24 100
Annobeny 377.0 85.3 44 2.8 112
Daeyumi 346.1 76.4 4.5 2.6 113
75%30 cm, L.
2 row, 8.800) Shinjami 392.0 108.0 3.6 3.1 119
Yeonhwangmi 328.2 89.5 3.7 2.5 119
Mean 360.8 89.8 4.1 2.8 117
Annobeny 297.6 81.4 3.7 2.6 104
Daeyumi 292.3 82.0 3.6 2.7 117
75%25 cm S
2 row, 10.600) Shinjami 302.1 96.4 3.1 2.9 112
Yeonhwangmi 257.8 71.3 3.3 22 108
Mean 287.5 843 3.4 2.6 108
Significance(LSD 0.05)
Planting density (P) **%(35.9) *(8.2) **%(0.3) **%(0.25)
Cultivar (V) **%(41.4) **%(9.4) **%(0.4) **%(0.29)
PxV ns ns ns ns

ns, *’ koK

chat sigic QYO 1209 4 4] 7712 30 emol
o] Z7hm Sgol RAT 1 ole] R 4
FHAE 23 (Bouwkamp and Scott, 1980). ¥HH 4% 11
& BA0R B oHe 71gg Lo AolAE
10035 cmXt} 100x70 cmoj|A] {E;: 48 Ho|u(Sulaiman
et al., 2001), EZo] we} 1 m EEof 22, 9, 30.5, 38.1, and
457 em=Z ARIBFSS 749 QA A7 9 100x45.7 cmoj|A]
Z|h **Xi#%% Hol= A9 % 9) o mg(Mulkey and McLemore,
1902), B, A W EA 58 Teslel A4 @ 4
pj-/\]7]§_ ZA3t= Ao| vlAlsict . Ay st
o G4 1509 oA e 1209 2kt At
o7} qiglew, 22 WA A, BF-9] AT ti2(3.1
ton-10a™) 2.} 29% (4.0 ton-10a™)2} 26% (3.9 ton10a™)2] &2
3t 2715 EYTHTable 3). 2 WA A, B9 1L
b gauTks ejshl gaskeoL), B 4679 41
AR e AL Bylom, Axsg 2ol 24 7lofsric
£5] 1502 43pA] Aol Z7hee 1209 8} jlstol
A, BLoll 4] 43%, 50% F7Fsto], 29| 29%E T A 5

; Nonsignificant or significant at p=0.05, or 0.001 by ANOVA.
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S5 AL A 271 VI E0] felei, £
o % SIS T2 DAE TS
WA SR A} E24E Fh, B 23
of wetA e =gefo] thEA Yehh=d|(Lee ef al., 2006),
Jtutol| A T 3 EF(creeping type) Hrh= WA uljof] A
gt 218 (bush type)o| &3 tufp Aol Fefd Ao |
of 2%o] Y EF 7o) LRSI BriMiller,
1930). E3F Kattan and Bryan (1960)%= 1Z2A4}(15, 30, 45
cm) &} 222 HH(30, 45 cm)of|A] 30 em 7HA O] 22 Afuf o A]
) A Btk sho] B AW AT} okt 2 A
HolH 2 2 31258 Shus 49, Ao Be A
NAAe] b Qlste] st Ak 2A] ehdths
AL BOIEF 2= 9otk

2 S]] e Taud BAS HmE 23, 50 g
ol AAHIEZ 1209 oA = DAA U] EE tfzof A
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Table 3. Yield of marketable tuberous roots of sweet potato cultivars with different plant densities at 150 days after planting.

Planting densit Total wt. of Mean wt. of No. of Marketable yield” Index
( lan%-l Oa'l) Y Cultivar marketable tuber marketable tuber marketable tuber (ton-1 Oa'?]) to
p (gplant™) (2) (EA-plant™) control
Annobeny 651.7 126.1 5.2 33 100
Daeyumi 585.9 124.6 4.7 3.0 100
75%25 cm L
(1 row, 5300) Shinjami 681.4 157.3 43 3.5 100
Yeonhwangmi 533.5 99.2 5.4 2.6 100
Mean 613.1 126.8 4.9 3.1 100
Annobeny 533.4 124.8 43 4.5 136
Daeyumi 437.0 105.2 42 3.6 120
75%30 cm, L.
@ row, 8.800) Shinjami 548.0 148.2 3.7 4.6 131
Yeonhwangmi 4254 101.5 4.2 34 131
Mean 486.0 119.9 4.1 4.0 129
Annobeny 4243 110.9 3.8 4.2 127
Daeyumi 382.4 105.1 3.6 3.7 123
75%25 cm L
@ row, 10,600) Shinjami 469.0 141.5 33 4.8 137
Yeonhwangmi 308.5 80.7 3.8 2.8 108
Mean 396.1 109.6 3.6 3.9 126
Significance(LSD 0.05)
Planting density (P) **%(44.8) *(12.4) *#%(0.3) **%(0.37)
Cultivar (V) ***(51.7) **%*(14.3) **%(0.4) **%(0.43)
PxV ns ns ns ns

ns, *, *** . Nonsignificant or significant at p=0.05, or 0.001 by ANOVA.

Fig. 2. Distribution of tubers in soil between control and high-
density planting in 150-day harvesting of sweet potato
field. A; 1-row planting (control; 7525 cm, 5,300 plant-10a™),
B; zigzag 2-row high-density planting (75x30 cm, 8,800
plant-lOa'l).

73.8%=2 71 QoL 150Y o Ae 22 WA A E] A
oA 80.6%= 7HE WATHTable 4). of2|gt Axf= WA AH|
oA FEAIZIE A T 150YR =& 7, WA &
Haph A4kE 9 RS Z7HcH: A8 Bl F9)
o} 53] 150 Segfol|A] AnjR} 7|57t ob Aol 7H
& A£G T UIR(50-200 o] 22 DAY A, BT
HE 65% AR 2IH553%) R Sost 2712 2ol ul
W, 200 g ol4H9) 2 1t w]go] 1209 St 4 WA
Al A, B2l §-203t Zfo] 7t gl o, 150 S=2hof A
L 15.9%9} 89%=2 §o3t jo|s Hon, thrTo
21.8%Rche 27 Zhasto] WA wIE ST 5 9]
Uk olef o] WA uol| A A7) = gl gt G
G uALY, 2717 2 B2 e 2HTEE Fold
i, F A AN mon, WASeE e E
=3 Zo] ZtKKim e al., 2006; Schultheis et al., 1999).
w5 AAA7E Q) o] ) eI 2 el A
AHagFo| 2718 Ramon et al., 2014). Kim et al.,(2006)-2
a5 atul AR I3 A AT S E5AEA] 4 F
0] APH71RlE 75615720 em WAlo] Fou], A4 100



496

OHEIX|(KOREAN J. CROP SCL), 60(4), 2015

Table 4. Distribution of tuber size of sweet potato cultivars with different plant densities and harvest times.

Marketable tuber (%)

Planting
density Cultivar 50~200 g 200 g< Total
-1
(plant-10a™) 120 150 120 150 120 150 days
Annobeny 59.1 57.1 11.1 224 70.2 79.5
Daeyumi 61.3 61.0 9.3 20.6 70.6 81.6
75%25 cm S
(1 row, 5.300) Shinjami 64.8 523 18.9 30.8 83.7 83.1
Yeonhwangmi 62.2 50.9 8.4 13.5 70.6 64.4
Mean 61.9 55.3 11.9 21.8 73.8 77.2
Annobeny 51.1 68.0 9.0 17.2 60.1 85.2
Daeyumi 62.5 65.9 3.7 10.3 66.2 76.2
75%x30 cm, L.
2 row, 8.800) Shinjami 50.5 64.3 17.4 24.1 67.9 88.4
Yeonhwangmi 54.1 60.6 9.0 11.8 63.1 72.4
Mean 54.5 64.7 9.8 15.9 64.3 80.6
Annobeny 46.4 70.2 8.2 7.0 54.6 77.2
Daeyumi 59.8 67.9 5.6 8.3 65.4 76.2
75%25 cm L
2 row, 10.600) Shinjami 479 66.0 12.8 17.0 60.7 83.0
Yeonhwangmi 52.0 583 2.0 3.5 54.0 61.8
Mean 51.5 65.6 7.1 8.9 58.7 74.6
Significance(LSD 0.05)
Planting density (P) *EE(4.7) **(5.7) *(3.7) **%(4.8) **%(3.8) *(4.8)
Cultivar (V) *(5.4) *(6.5) **%(4.3) ***(5.5) **(4.4) **%(5.6)
PxV ns ns ns ns ns ns
ns, *, ** *** . Nonsignificant or significant at p=0.05, 0.01 or 0.001 by ANOVA.
o Sato] 1209 S3puct 28 HAGOE A 1o} 5

2 ulgo] rha sjol, 2 AHelA $:8H4715 120900
15092 %591& 1, 50-200 g £F 70} )% 9k
oAb tha Aolstelt. ol 1% YA w9l
A ARG 22 WA A9l BEoR HaE
webd Ik WA WA e ugETle s
7ol w2 AAV B Batel A4 AR B S2ti7)E
AAsh= o] ulAlsltiSchultheis et al., 1999).
oAb o] 22 WA AEZHAI7} 48 50200 g 2L
719] 23 3 PA] felehi, Auksl A
u} A4S TAREO] 10-20%] stel, Skt 3 1At
3 F9 710041 300 gol o] of wpupt YarEE 1
Dl AYate] APEol =3 glek. el ool
2o AYDTUNE YA S15te] TR WA} EeFS)
59 AL glout SelRAY Sure e el
webA] FEG ATA L 2275530 em) BAAHIE T 7
S AT FA A B BRI S
7bet A AHZo] e Ay wpnt Aol felshect,

o

>

o|N

AP unp= 7Hgo 2 #a FAL Wrlo] Helgt A
Fof| An|AlEe] AS s} w20, AFuR50-200 g) AYAE
of nlX= 2% YAAiel 281 7] 9] J3FS AT
4FF(CAZP, Ly, ], ARRE)S 20144 5
23 A4lsto] 120987} 150940l AYSEA, A gt A3
Tt AAMSS vlwatgch AR WY 2 H75%25 em,
1 row, 5300-10a")Q} 22 AR A (75%30 cm, 2 row,
8,800-10a"), B (75%25 cm, 2 row, 10,600-10a™") S 3]
2 3tof, v T E Qi stk F4] 120440 LA A el
A, B9 E7|1A0% 3} £ AT 22T §25H
Aastgck 1209 o)A o 2, FAAISH F
W I4E 2ok YA Ru) A, BolA] f-oJsHA 1F4as)
At AR S7tel whet 120 SeEfollA] Ak o
Z7424 ton'10a)Ech WAAE] A, B BE 17% (2.8
ton-10a’), 8% (2.6 ton-10a") Z7}5Fct 150 S=3ko) A
AR SeEFe g2 343.1 ton-10a) et AR ] A, BT
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