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Effect of Growth Regulator, Sucrose, and Minimal-growth Conservation
on In Vitro Propagation of Virus-free Sweet Potato Plantlets

Na Rha Lee and Seung Yeob Lee*
Institute of Life Science and Natural Resources, Wonkwang University, Tksan 54538, Korea

Abstract. The influence of growth regulators (NAA and BA) and sucrose concentrations (0, 3, 5, 7, 9%) on in vitro
rapid-propagation of virus-free sweet potato [I[pomoea batatas (L.) Lam.] was investigated with single-node or shoot-tip
culture of two cultivars (‘Matnami’ and ‘Shinhwangmi’). The survival rate and growth of shoot-tip explant was also
investigated under the presence or absence of light (blue and red LED = 7:3, 150+5 pumol'-m™s' PPFD) during
minimal-growth in vitro conservation at 15°C. Vine length, vine diameter, fresh weight and dry weight were enhanced
without callusing of explant in the MS medium supplemented with 0.2-0.5 mg-L™" BA. The growth of single-node and
shoot-tip explants were significantly enhanced with the increase of vine length, number of leaf, number of root, fresh
weight, and dry weight in the solid medium containing 5% sucrose and 0.2 mg-L™ BA. Vine elongation of shoot-tip
explants were highest in the liquid medium containing 3% sucrose than the solid medium. The survival rate of
minimal-growth in vitro conservation was 100% in 5 months under the presence of light (LED, 150+5 pmol-m™-s’
PPFD) at 15°C, but the explants in dark condition died in 3 months. The light was absolutely necessary for the in vitro
conservation under minimal-growth conditions of virus-free sweet potato plantlets at 15°C, and the high density of
explants (10 plantlets per Petri Dish) was increased the efficiency of mass conservation.
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2009), ek ool Al FedE-2- BAENAA E/HA] ol A]
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Table 1. Effect of 1-naphthaleneacetic acid (NAA) and 6-benzyladenine (BA) on in vitro single-node culture of virus-free sweet potato at 4 weeks

after culture.
Growth regulator . . . .
R S A P Nl ki et S
NAA BA
0.0 0.0 29 & 1.82 ab 44 a 45 cd 2326 ¢ 232 ¢
0.0 0.2 47 ab 191 a 50 a 5.6 abc 367.2 ab 35.0 ab
0.0 0.5 51a 1.86 ab 54 a 5.3 bed 4280 a 40.8 a
. 0.0 1.0 41 b 1.64 b 45 a 45 cd 3442 b 328 b
Matnami
0.05 0.2 44 b 1.65 b 46 a 5.9 ab 3954 ab 384 ab
0.1 0.2 36 ¢ 1.75 ab 43 a 63 a 362.6 b 35.8 ab
0.05 0.5 42 b 1.89 a 48 a 5.8 ab 3450 b 354 ab
0.1 0.5 34 ¢ 192 a 42 a 5.0 bed 3350 b 322D
0.0 0.0 32d 134 ¢ 43 ¢ 36d 244.0 ¢ 246 f
0.0 0.2 50 ab 1.55b 50b 5.8 ab 569.4 ab 554 ab
0.0 0.5 52 a 1.62 ab 5.6 a 5.7 abc 606.8 a 60.8 a
. . 0.0 1.0 41 ¢ 1.65 ab 4.5 be 45 cd 544.8 ab 532 be
Shinhwangmi
0.05 0.2 48 b 1.72 a 48 b 6.6 a 573.2 ab 50.6 bed
0.1 0.2 39¢ 1.64 ab 4.5 be 5.6 abc 4840 b 394 e
0.05 0.5 43 ¢ 1.68 a 50b 5.3 abc 5414 ab 46.2 cde
0.1 0.5 39¢ 1.72 a 4.6 be 4.9 be 520.0 ab 44.6 de
Significance
Cultivar (C) sk skeskesk ns ns seskesk sk
GrOWth regulator (G) skokok ok ok ok ok skskok
C X G ns skekok ns ns sk skekok

“Different letters within columns indicate significant differences by Duncan’s multiple range test at p<(0.05. ns, **, ***
significant at p<<0.01 or 0.001 by ANOVA.
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S vl asr] 918}, sucrose FEE EElsto] Aok dl v
U RS 3 AT}, A1Z2AYS-2 TLA R Ho} AHAufR| o A] &F
S8l Fig. 1). viA] E2]/d ol w2 sucrose &= A uY
A= 3%, AR = 5% of| A E71417 0] 7F eF sttt
Nam 5(2016)2 G281 E 71614 g2 MSujz| €] 12
Jup upjufeFollA 27, 9l4= 9 AAF So] AR H ok
A A] N A FBBFATtL 519 0™, Ndagijimana 5(2014)
2 Jtufupryaofol| A A1zA1%0] 150mM sucrose 37}l
A of| A 71 FSstctar st 1 A-rAatel Agkk ok 2
Aol A= AR Rt QAR of| A THA|ZE AR o] Bt
s}l om, E5] upcjuljekolA] Algh Zd gk ik Egtsucrose
7R of| A= v - $f ol A glo] Ao 3] EogFst
o, ufjeki-2fol whel A 9 sl A 27 sucrose
e tE A 08 YElith aANR oA £712]7, A4
AF U AEa2 -2, 55 2 sucrose 5o T &
OJgt Apo| & H Gl om, Faja= 1l BiejZo]=sucrose 5=
e} 5-0]3t 2fo] & HGItHTable 2). HARR|OA] A=
FE bl gt 2ol 7t gll o, Bl BAlF U s
5ol HiR-2, 58 Y sucrose ol THE F-Jgt Afo|E H
R, Z7|217 9 B2 o= 53} sucrose § ol -
OJgk 2ol 5 LEFHTH Table 3). 3 mpr|uf ko) A ekufoF
of| A eHget B8-S BT, FF (ol AR o] Ago]
‘g 2ot 1A 9 e R] oA B J-olgt ST B

Lo

o} ASEAdE R B Z7]2]7-2 A R] o A= vl oF
=7% 74, At 9% 71A] sucrose =7t oS
#olH om, AAR A= mijuley H AHehuleF B
sucrose &7} oS 7] 4 o] FHolxl= A8l
tf Qo= vy 9 FUuleF BE AR A= 5-7%
sucrose-x o)A, MAJu]X]of| A= 3-5% sucrose “5I=of|A]
7P B3Itk Hiefs= sucrose 37 HIAIE Al Lfstale A
ek 7o) Lo, LA R oA Be) o= Tk
7d-% sucrose 57} sobA 5 LofAl= Aol o=
sucrose &=/} =25 Bielg 9 ejalgo] oFasigit
11 gk Ndagijimana ‘5(2014) 2] Zute} ok}, Hajulj =] of A
=] 9 AehaloF I 5% sucrose 7 HA]of| A 7FAF oF
Sk AAS U A ES-S vir] 9 AgehuloF B Al
A|ol A= 5% sucrose FH7 i A]of| A, HAERA] A= 3-5%
sucrose  F7RR|A 7Y FSElick o= 6-8%9]
sucrose s oAl 274, 4, AT L UEF 57 EA
3lthal $FEun 5(2002) T FH H 452412 4% sucrose O]
A 71 G shkar 3 Alam -5(2013) 9] Ao} -2 74 gko]
Atk 7 WufFollA EAY O R o]-§-E]= sucrose= FAgo}
Aot 27, AAS 2 JE4ATHF 5 ST s
28, AJE0] Zo|u} genotype L R0 of| wha} A A eko]
T}, sucrose F-347} vl A ol A= FA o g Ad o] oF B ALt
=om, gt sucrose 7= AR S7FR 28] FAof

Vine length (cm)
B
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Fig. 1. Effect of explants and sucrose concentrations on in vitro vine length of virus-free sweet potato in solid (0.8% agar) or liquid medium. Basal
medium was MS medium supplemented with 0.2 mgL™" BA. Different letters indicate significant differences by Duncan’s multiple range test at

p<0.05.
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Table 2. Effect of explants and sucrose concentrations on in vitro growth of virus-free sweet potato plantlets in solid medium.

Bos G U Gty oy (gt (epint
0 1.80 ¢ 1.3d 35¢ 1.8 ¢ 89.0 e 102 d
3 222'b 29 b 6.8 ab 54b 3765 d 383 ¢
Matnami 5 228 b 37 a 83 a 74 a 503.6 a 535 a
7 254 a 3.3 ab 7.2 ab 7.0 a 4634 b 47.8 b
Single-node 9 2.69 a 22 ¢ 54b 7.7 a 4302 ¢ 424 ¢
0 197 ¢ 14d 39¢ 21c¢ 108.8 e 112d
3 231 b 3.3 be 65 b 56b 4122 d 49.1 ¢
Shinhwangmi 5 240 b 41 a 88 a 73 a 5354 a 68.0 a
7 267 a 3.6 ab 79 a 7.5 a 4942 b 60.5 b
9 275 a 29 ¢ 58 b 79 a 4427 ¢ 522 ¢
0 1.66 d 19d 40 b 23d 153.8 d l16.1 d
3 232 ¢ 33 ¢ 65 a 43 ¢ 4723 ¢ 504 ¢
Matnami 5 2.60 b 49 a 7.8 a 56b 576.0 a 61.8 a
7 2.73 ab 41b 72 a 58 b 5276 b 557D
9 295 a 31c 6.6 a 73 a 463.6 ¢ 49.6 ¢
Shoot-tip
0 1.85d 1.5d 41 ¢ 24 d 1563 d 164 d
3 243 ¢ 34 c 63D 52c¢ 500.6 ¢ 530 ¢
Shinhwangmi 5 2.68 b 50 a 80 a 75 b 657.7 a 753 a
7 2.81 ab 42 b 7.8 a 82 b 611.0 b 69.2 b
9 297 a 33 ¢ 6.6 b 92 a 496.7 ¢ 577 ¢
Significance
Explant (E) Kok *kk ns ns sk sk
SuCrOSe (S) skokk skekok skeokok skokk ksksk skokk
E xC ns ok ns ok * ns
E X S ok ok ns ks sk ns
C X S ns * ns ns sk skokk
ExCxS ns ns ns *k * ns

¥Basal medium was MS medium supplemented with 0.2 mgL' BA and 0.8% agar.

“Different letters within columns indicate significant differences by Duncan’s multiple range test at p=<0.03. ns, *, **, *¥*

significant at p<0.05, 0.0 or 0.001 by ANOVA.

| 3Xe)

W A oflbehs V1] A aTiel e
th(Nowak 5, 2004; Karim 5, 2007). &t 3150} EHE(} =
AL SIS o1 ek Al mh
o) B S 2AER) SR, Ane] 2
S 9 i Ao A A1 E o] g5k ulelulep
© gayRro] FsHA] Halal, wjA| S A WAk gl
Zere off, AARR 7 A A o & Helo) ohak 7| E
of EoFol L& et Bl ol A= A7} 51 Al
Yol FRA| gke B E(Nam 5, 2016), H|ETA A= A
HiA|E o]-8-5k= Zlo] v Al E Zlojoh & dAtol| 4] 7] &+
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; Nonsignificant or

B AASEAL ujA] E2l/d, s 9] H sucrose =0

ul2} Aolgt i3-S , IF] Y2 5% sucrose & 3
71k LAl R] of| A, a2 3% sucrose & 71t YA HH
A4 71 a0 ek
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Table 3. Effect of explants and sucrose concentrations on in vitro growth of virus-free sweet potato plantlets in liquid medium.

Explants Cultivars Sucrose’  Vine diameter No. of leaf No. of _rloot Root length  Fresh Wei%ht Dry Weigl},lt
(%) (mm) (plant-1) (plant™) (cm) (mgplant™) (mgplant™)
0 1.98 ¢ 1.1d 31c 05e 779 d 83d
3 254 b 39 a 62 a 43 ¢ 4182 a 40.7 a
Matnami 5 2.64 ab 38 a 64 a 6.5 a 3828 b 36.1 b
7 2.88 a 32b 44 b 51b 3558 b 333 b
. 9 242 b 1.6 ¢ 42 b 35d 206.5 ¢ 204 ¢
Single-node
0 202 d 12d 354d 12 ¢ 89.7 d 103 d
3 257 ¢ 38 a 7.5 ab 64 a 6813 a 780 a
Shinhwangmi 5 281 b 3.5 ab 87 a 69 a 608.3 ab 69.0 ab
7 3.06 a 32 b 6.5 bc 58 a 5709 b 654 b
9 243 ¢ 22 ¢ 5.1 cd 44 b 421.1 ¢ 482 ¢
0 1.94 d 1.5d 42 ¢ 0.8 d 1579 d 163 d
3 2.13 cd 45 a 8.1 ab 42 ¢ 8594 a 885D
Matnami 5 237 b 42 ab 7.1b 6.7 a 886.0 a 95.6 a
7 2.57 be 37b 7.6 ab 54 b 795.6 b 877 Db
Shoot-tip 9 293 a 29 ¢ 87 a 46 c 723.1 ¢ 755 ¢
0 1.99 d 1.1d 31d 1.1d 152.6 d 16.1 d
3 220d 51 a 92 a 72 a 968.0 a 107.0 ab
Shinhwangmi 5 257 ¢ 43 b 84 ab 6.4 ab 1003.6 a 1127 a
7 2.88 b 39b 8.0 be 5.8 be 850.9 b 96.4 bc
9 321 a 32 ¢ 7.1 ¢ 50c¢ 7926 ¢ 89.8 ¢
Significance
Sucrose (S) Fokk Fokok Fokok *okok Fokk *okok
E x C ns ns skekesk ns sk seskesk
E X S skekok ok skekok ns sk skokk
C X S ns ns skekok skokk sk ok
ExCxS ns ns ns ns * *

¥Basal medium was MS medium supplemented with 0.2 mgL"' BA and 0.8% agar.
“Different letters within columns indicate significant differences by Duncan’s multiple range test at p=<0.05. ns, *, ** *** . Nonsignificant or

significant at p<0.05, 0.0 or 0.001 by ANOVA.

370 Follis 271714 B AR §HE LED 2%
(6:4) Zgdstol| A= SHE7IA= 100% =33l on, ©
FRE= AR AlRFste, 6709 A AEE&2 uhdap
80.7% “Al=hn]” 78.0% 2] AHEE&S K UTKFig. 2). LED 3
stollA] 570 o] FH | P52 ‘ghtu] o] Bel=E A<
Stale H| AT 7| EE Fo] 27) o), A4, 7|5, B
2] Zo] G4 F23t S7F HitkTable 4). o]= 274
AR} 2|44 71 ol A A2} oA W2 g = o] Hlo]
U= oA AEE0] Eokkiths Aukel ZtthReed,
1992; Sarkar} Naik, 1998). T}gH 15°CojjA = Z7] @ m

—

o] L A sl = ARk o R, HELES18-20°C %
T Zo| AL, 27 71 2R ' sl Ao v
Ao g Helrh 53] Aol wet M 7RSS
Rt AL ohE), A2/ A2 AR HER T} 0-6°C
AR Eof| A PEEo] ok Aol A= 22°C A2 7 R
E2 47 hof] BRI 6°CollA= 1 ol 7| HEo]
7H5819 0 H(Westcott, 1981), SUHE210mg-L' ABA 3
7HfR] e 4] 25°Cof| A<= 8 7 & 7HA], 4°C ol A= 187HE7HA]
7|WH 20| 7F531 tHLee 2} Kwon, 2013). ©]2} ZFo] 71U
HiF A B A= A2z oA Alchaer glo] 1'd o] 4 HEgh
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Fig. 2. Change of survival rate of virus-free sweet potato shoot-tip after in vitro minimal-growth conservation under dark and LED light
(red:blue=7:3, 150:£5umol-m™>s” PPFD and 16/8h photoperiod) at 15°C. Basal medium was MS medium supplemented with 0.2 mg'L"' BA and

0.4% Gelrite.

Table 4. Growth characteristics of virus-free sweet potato shoot-tip before and after the in vitro minimal-growth conservation at 15°C after 5 months.

Growth Matnami Shinhwangmi
characteristics” Before After T-test” Before After T-test
Vine length (mm) 14.6 174 ok 154 19.1 ok
Vine diameter (mm) 1.9 22 * 2.1 2.5 ok
No. of leaf (plant™) 2 32 o 23 3.8 Rk
No. of root (plant™) 44 5.2 ns 3.1 42 *k
Root length (cm) 3.6 7.8 ok 3.0 5.6 ok

YCultured shoot-tips (10 mm length) was rooted on MS medium supplemented with 0.2 mgL"' BA and 0.4% Gelrite for 1 week, and then
those were conserved in low temperature incubator (15°C) under LED mixtures (red:blue=7:3, 150+5umol-m™s" PPFD and 16/8h photoperiod).

Zns’ *’ **, sksksk
T lom, A2oM e 70 o B FAIE 4= Atk
(Gopal¥} Chauhan, 2010; Kovalchuk 5, 2009). w2hA 2]
2R 7| RES A EE0] B of| whet Aol A HE
SR o] iz all.

2 Aol A] ALt} RO 2| 7| HES- ol I
2ol 15°C A3} A & o] 85 YA 0 & 52 37t
deksieo] 7R slol AAHol ek uebd pul mre)
PV 7] A ]9 it 400 9, TR
9] 7kEgol 2| 7] 4= l& Ao & 7t

¢

¥ 2

artapape 2] RO 7S AlS 917 A1 A
A=4 9 sucrose 5%, A 7THEZ(15°C)of v]#]
Fo| P AEE L 7 W 54 55 AR 1L
ot 5w g o] uhr] ok 0.2mg L BA 71 x| oA 27
AL 271407, A B BAlS D e 5ol /M &

Sakqieh w9 B uiR]E 2] g ol whE A7 sucrose =

e N

AEEHO-AMESE, HM293 xM1& 20204

: non-significant or significant at p<0.05, 0.0/ and 0.001 by T-test, respectively.

£ A ui R 5% sucrose S 7 Vet LA u x| o A, Al
2 3% sucroseS F7Fe WA A Z7|5FA|, 4 Fe
5, BEdo], AAF U AES 5 Aol 73 Bk o9
T}, 15°C A&7 0f| A ai-puf g H O] H| A7) 7 s
2 Mol A= 370 ol it TALsEG o, 2 Ay A A
(7:3) Z3F LED (150+£5umol-m?-s™ PPFD)o] A= 57147}
A] 100% AYE3H3Ik. wheba] Jitop FE.o] g 7|
Ro=go| Lasi, Ao WA(10 ZHA) A=) E H-9-
F2 FAolA sk o] 753t

27t 401

=71 8%
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