ISSN 0252-9777(Print)

- ISSN 2287 —-8432(Online)
StEIX|(Korean J. Crop Sci.), 60(1): 54~62(2015)

DOI : http://dx.doi.org/10.7740/kjcs.2014.60.1.054

1 = s 5 x|0|S
B UM - O[PS - MY - 0T - HMAL - HO|E - AN - OHAF - HoISr
CEENER AT vho Qo NABAE, +5EAFH FUNBWY, 5 ENFY

Effect of Virus Free Stocks of Sweetpotato Cultivated at Different Regions

Jung-Wook Yang*T, Jea-Myung Kim*, Hyeong-Un Lee*, Seon—-Kyeong Han*, Joon-Seol Lee*, Sang-Sik Nam*,
Mi-Nam Chung**, Yeon Sang Song***, Seung—-Hyun Ahn**, and In-Hu Choi*

*Bioenergy crop research ingtitute, National Institute of Crop Science in RDA. 199 Muan-ro, Cheonggye-myeon,
Muan-gun, Jeollanam-do,534-833, Republic of Korea
**Planning & Coordination Division, National Institute of Crop Science, Rural Development Administration. 180,
Galsan-ri, lIseo-myeon, Wanju-gun, Jeollabuk-do, Republic of Korea

***Rural Development Administration, 300, Nongsaengmyeong-ro, Wansan-gu, Jeonju-9, Jeollabuk-do 560-500, Republic of Korea

ABSTRACT To analysis of virus free sweetpotato effect,
5 virus free sweetpotato and virus norma sweetpotato varieties
were planted in 5 different regions a 2010 year. The average
yields of virus free sweetpotato are showed different results
according to regions. Sinjami which cultivated at Iksan were
increased maximum 68% compare to normal. However, Sinjami
which cultivated in Hamyang were decressed yidd 11% compare
to normal. Analysis of tuber formation ratio of Sinjami,
Y enhwangmi, Singeonmi which cultivated in Nonsan were
decreased tuber number compare to normd. However, 3 vaidies
were al increased on Average storage root weight and yield
of marketable storage root. In the results of analysis of mar-
ketable storage roat according to cultivated regions and varities,
al varities except Sinjami which cultivated in Hamyang were
increased yield. Also, quality of virus free sweetpotato were
enhanced 7 to 9 compare to virus infected sweet potato which
showing average 3. Contents of starch between virus free and
virus infected sweetpotato were not affected by virus Virus free
sweetpotato were more increased starch products according
to increased total production yield. Also, Brix°® (%) was not
showing difference between virus free and virus infected
sweetpotatoes. In this experiment, Virus free sweetpotato
are enhanced production yields and quality. Therefore, we
suggested that virus free sweetpotato is one of the methods
to reduce damage by sweetpotato virus.

Keywords : Ipomoea batatas (L.) Lam, virus free, Marketable
storage root yield
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Table 1. Primer pairs to detect viruses that occurred on the seed bed.

Virus Primer Name Sequence (5—3') Loci Product size

) IYVV ul TCTGCCGTCGATCTGGAACTC  2315~2335

Sweet potato leaf curl virus (SPLCV) 506bp
IYVV di GTGCCCGCCTTTGGTGGAC  2821~2803
i SPFMV 1F TACACACTGCTAAAACTAGG  9073~9092

Sweset potato feathery mottle virus (SPFMV) 355bp
SPFMV 1R AGTTCATCATAACCCCATGA  9428~9409
i SPG 3F CAATGCCAAATGGAAGAATAG 1061~1081

Sweet potato G virus (SPGV) 285bp
SPG 3R GCATGATCCAATAGAGGTTTTA 1346~1325
, SPLV 1F GGAGTCAGTTCAATCAATGGTA  335~356

Sweet potato latent virus (SwPLV) 183bp
SPLV 1R AGTGGCTTTATTGGGTATGAT  518~498
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Fig. 1. Yield index of marketable storage root among different cultivation regions (a) and different varieties (b) at 120 days
transplanted Data followed by different letters in the same local and varieties indicated significant at p<0.05.
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Table 2. Comparison of growth and yield between virus free stocks and control®.

57

. . Mark I . .
e puison VAT VRSO e N9, %00 e gt of Tty
Muan SH ik 3,472 299 2,270 14 243 2,330
VP 2,972 288 3,603* 2.3* 235 3,702*
H VI 2,333 152 3,393 31 163 3,537
VF 3,028 176 4,568* 3.5* 199 4,690*
sJ VI 2,722 155 3,173 2.2 214 3,238
VF 3,112 163 3,392* 2.6* 198 3,507
YH VI 1,583 164 2,153 1.9 168 2,278
VF 1,583 129 2,508* 2.2 173 2,662
sSG VI 3,612 135 2,358 19 189 2,503
VF 2,888 122 3,462* 2.8* 189 3,583*
Nonsan SH VI 3,000 242 1,620 21 119 1,790
VF 2,500 241 2,193* 2.5* 132 2,323
H VI 3,055 149 2,733 2.8 145 2,903
VF 3,500 151 3,547 3* 179 3,672
sJ VI 2,278 128 1,835 18 155 1,893
VF 2,000 125 2,060* 1.6 199 2,082
YH VI 1,667 165 2,153 2.9% 113 2,440
VF 1,833 115 2,452* 24 153 2,595
SG VI 2,667 154 2,098 2.2 145 2,305
VF 3,445 130 2477 2 191 2,582*
Iksan SH VI 5,167 436 1,452 12 181 1,577
VF 4,792 437 1,718* 1.7* 152 1,833*
JH VI 2,750 215 1,973 19 158 2,145
VF 4,583 250 3,120* 3.3* 144 3,332*
[N VI 4,500 231 1,272 14 141 1,328
VF 3,667 225 2,135* 2.1* 156 2,207*
YH VI 2,083 282 1,517 21 108 1,702
VF 2,750 391 2,105* 2.6* 121 2,307
SG VI 3,708 240 2,618 2.2 179 2,787
VF 5417 265 3,170* 3* 157 3,352*
Boyreong  SH VI 4,950 374 1,668 13 1.3 1,807
VF 4,500 303 1,913* 2.2* 2.2 2,255*
JH VI 3,117 152 2,020 2.2 2.2 2,167
VF 4,528 190 3,160* 2.7* 2.7 3,402*
sJ VI 3,445 158 2,155 19 19 2,293
VF 4,528 190 3,160* 2.7* 2.7 3,402*
YH VI 2,445 134 2,162 2.2 2.2 2,412
VF 3,583 279 2,705* 2.8* 2.8 3,053*
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Table 2. Comparison of growth and yield between virus free stocks and controlb(Continue).

. . Marketabl . .
nea  utvar Dwison WL o vAn VAR e i Sog o of sorge Ave weight of To vidd
(kg/104)
Boyreong SG VI 4,250 192 2,445 16 16 2,750
VF 4,362 181 2,758* 16 16 3,023
Hamyang gy \ 4,833 336 1,758 14 195 1,845
VF 4,138 368 2,255*% 2.6* 131 2,398*
JH \ 8,555 361 2,305 2 177 2,363
VF 9,250 353 3,670* 2.8* 197 3,737
sJ VI 3,888 203 678 1 102 777
VF 3,862 218 605 11 86 720
* significant at p< 0.05 VI=virus infected VF= virus free
b: Control= normal sweet potato
Table 3. The rainfall and average temperature for cultivation periods.
Ave. of temp. (C) 7days 10 days 20 days 30 days 60 days 90 days 120 days
Boryeong 155 15.6 16.6 18.0 22.6 26.5 25.2
Nonsan 17.9 181 19.7 212 24.6 26.8 245
Muan 16.3 16.4 18.1 194 23.8 26.9 25.2
Iksan 16.8 174 19.7 212 25.6 28.2 25.8
Hamyang 15.9 15.76 17.3 19.2 2321 25.6 23.6
rainfall (mm) 7days 10 days 20 days 30 days 60 days 90 days 120 days
Boryeong 58.5 58.5 70.5 110 132.5 220 354
Nonsan 45 45 45 91 151 3235 225
Muan 295 29.5 375 485 328 336 3035
Iksan 47 47 50 62.5 2105 450.5 2315
Hamyang 429 47 47 64.5 2615 585.5 443
Xushu 34 5 559 vpol2|x FRHe SPLCVeL SPFMV ZA3E Ed|®, dtup 2|450) Aol ¢5F F71et 9
upol e A Zhd W S A A3}, vholg| A BHuTE 9 A WA obd S = glon, o] 59| af B4 9
"ol ujste] B &, £7] Ao|, A% 5o Aol $4F ) 24D 4 U Zol YAw)
= 4SSk 2 AdolM &£719 A dols 4T Du et al. (1993) 75 e} SPFMV A HE 2] 2] A5
At 23 o] ufe} o] 2 mglrt. Ao 73% B ou|m 24} Shch T AT EEIL afole 2 R ]
= AlofA TR } Uubiof wlsto] E7] FA 9 do]  Sfof B FAPAZ|7F wh=n] B Zol ZAA wo] Y}
b Re £AE wylon, RYuls £7] BAS Aol 4% & AL Feletglen, Villordon e al. (2009)0] 2jahH
o] A Ut *JXPU] Agvl= &7 AT dol7k A1 2 A= A4 i 2004 3592t Aol =, I
ER Zo|7h om, A= By S ALt 47 P A T 15 ool A RAT o R U
Ao A ¥t} FKo] 4519t ofof Hhafl & ¥ Frhal skqick oY HuE EYE 2o AT Y45
TS BPAGolA ekt A FEST AlQdstal A sk 1 Ay, w=AF Aol Mt o AT FAeTE AR
F50] B A oA FHEI} pEEo] #3ith(Table 2) ], Agtu], AlnjoA dukrto] v Zfol7h giAY RA
TS HEo FHE AR F s sl g FAEHE Ae Slskti(Table 2). o]= 44 27] B
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Table 4. Skin color of sweet potato tuber among different variety.

Chroma value of inner layer

Chroma value of outer layer Quality of appearance-

Variety  Division

a b L a b (1~9)
Sinjami Control 29.85 18.60 -5.78 39.23 7.69 5.87 3
Virusfree 27.72 18.09 -4.23 38.69 7.79 6.55 *
Ju Control 7153 29.96 41.09 47.55 22.91 8.66 3
hwangmi  Vijrusfree 69.80 33.09 40.87 39.58 23.93 5.93 ™
Sinh Control 74.86 26.02 35.38 43.34 24.32 5.36 3
wangmi  Vijrusfree 74.22 27.50 37.63 42.56 22.07 5.14 *
Sin Control 85.87 154 33.84 46.71 18.95 8.82 3
geonmi  Vijrusfree 85.80 2.03 32.79 43.61 22.88 3.73 *
Yeonhwan Control  58.64 286 37.62 4031 2235 5.68 3
gmi Virusfree 85.96 431 39.63 39.95 24.59 4.23 9*

Chroma value: chroma meter CR-200 (Minolta camera co., Ltd); L, lightness. black=0, white=100; a, redness to greenness:
green=-80, red=+80; b, yellowness to blueness. blue=-80, yellow=+80
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oh. 1 A} vpol| A G H|sto] Hiol2A Fu 1
A, 24, 3AIthe] A A atukaee 2.8~2.970
2 Zfol= Kol kgt ey ZiAE ZiAlE 100 g o4
O] Atup= HiolY A RO Pt 210 Hrp w2 2.3~
260z Y LA thol|lA SAtH7EA] A Uebg e, W
g2 100 g o3t HiolyA ZdE7F Wi 0.871= 0.3~
0.65 Ut Hpol2]A I AT, 24, 3Atiol Bls) =
Al epseh aatut - AR B E 1A= 40.8 tha,
241t 39.2 t/ha, 3A|t] 27.4 t/ha® & 25.1 t/hao] At
Hel vlolg]a AR By =7 Utth 24| ti7kA] = a4
uh F A W AR = vl ARl A Uste
o, Hho]# A T 3 vlo]gA AR ECE AYArEF
ol =A ugteu vholg A A Re; FARE RS HSL
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Fig. 2. Comparison of Brix°(%) of sweetpotato rootbetween
virus free and control. In virus free sweetpotato field
application test in 2010, we analyzed Brix°(%) of 5
varieties grown at 5 local fields with 30 repeats.
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Aozt o] Xt Wong and Chen, 2001).
Frarskol ool FAETE ofufe} Amjof A
B gohe Brixghs S 23 74 55E2 FHE
A Zke] Brix*%gte] Atol= A9 §litk(Fig. 2). 71
th FEe ST A3k 17.2-43.8%9 W& 7ol
TN SIS Selskth Ty ol AEdd
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T2, Bk, o, A HER A 5ol
ojfm, child gl ghpdlEo] TRt T A% tholo
E AForr: 7 W Sl v, F5ol w7t
ZE| RO =(F51]), StEAJoPI(AIAA]) Fof FHrEof
of 123} ofi}, ul& 35, Akel B4 W AU o] &
YA olti(Han et al., 2013). o|=gt dtulef vsjE F=
Hholgiae 2 A AlA o 3009Fo] Faskal gltkal st
] (Christopher A. Clark et al., 2012), Kwak et al. (2006)
9] B i1o) o5y o] SPFMV, SPGV, SPLCV, 121!
SWPLV & 459 "lo|#| A7} 24 ZHE°] 100%0]H, i1
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Fig. 3. Comparison of starch yield (a) and value (b) of sweetpotato root between virus free and control. To analyze starch
yield and value, 5 varieties grown at 5 local fields with 30 repeats were applied. Starch yield shows difference only
in Yeonhwangmi, but starch value shows no difference statistically (ns, * non-significant and significant at p< 0.05).
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