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Abstract

To establish an efficient mass propagation method using stem cuttings of virus-free sweet potato
[[pomoea batatas (L.) Lam.] plantlets, the growth characteristics of four cultivars (‘Matnami’,
‘Shincheonmi’, “Yeonhwangmi’, and ‘Shinzami’) influenced by plug cell size and pinching out
followed by layering were investigated. Shoot tip cuttings of 5-cm length were grown in plug trays
with 50, 72, 105, and 128 cells filled with vermiculite and perlite (1:1, v/v) using the nutrient film
technique and the nutrient solution developed by the National Horticultural Experiment Station in
Japan for 3 weeks. Shoot tip pinching out (5-cm length) followed by serpentine layerage (SPFSL)
was performed after growth for 3 weeks with 10 x 30-cm spacing in nursery soil. The control plantlets
were grown with 10 x 10-cm spacing without shoot-tip pinching and layering. Stem growth of plug
plantlets was not different among the plug cell sizes up to 2 weeks, but growth after 3 weeks showed
the best elongation in 72 cells followed by 50-, 105-, and 128-cell plug trays. Number of leaves,
number of roots, and the longest root length were reduced in proportion to cell volume. Fresh
weight and dry weight were high in 50- and 72-cell plug trays with more light and soil volume,
while they were significantly reduced in 128-cell plug trays. At 6 weeks after transplanting, number
of leaves, number of side shoots, fresh weight, and dry weight were significantly increased in
SPFSL plants compared to the control. Mean length and number of side shoots (over 5 cm) per plant
in SPFSL plants were 1.9 and 1.7 times higher than the control. In this work, the plug cell size for
stem cutting was economically suitable in 105-cell plug trays for 2 weeks, and in 72-cell plug trays
over 3 weeks. The propagation of stem cutting by SPFSL for farmers was 1.7 times higher than the
control.
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M o

15k (Ipomoea batatas)= P O] B2/ M AER A8, 7FSAE, AFRS H HIo| Qo eHE s 50 = e o] 85
A Q=T et Aot 50| Aldol= 24, SFEAON, HIEPIR Y, EFE, 24, Aot 5t 22 7154 ARl B
o] ghfrE]e] 7] whizell, ARIAREA A AE 2= F LA lth(Bovell-Benjamin, 2007).

k= 5 6HA|(2n = 6x = 90) 9] FLHA] ZE =, FAHA ZFEH T HIALE o] WAL, HiolH A P 0 2 pefgta
AT YR 4ty 1] Hiolg A oe AEFLHH(SPFMYV, sweet potato feathery mottle virus), 2724
(SPMMYV, sweet potato mild mottle virus), S5 H(SPCSV, sweet potato chlorotic stunt virus), & HH(SPLCV, sweet
potato leaf curl virus) 5] 1.0, A A|A 1170t AufA| Gof| E 2] 7= o] Itk Tairo et al., 2005). Lol A= SPFMVE
HIZSH o2 A A HE-2 100%0] Dohe 21 0= HATH Itk Chung, 2008). o]ofl w2t g7 ol A e AHa} vio] 2] A 7
1 Afafof] et @77} ool whet T H o) AAbrh g4 9 Afafof] Tt AEo] o] o2 QLo ™ (Song et al.,
2012; You and Lee, 2017), Y7 5A7|eAEE S4H 08 FHHH Hyo] @A o] Fo{#| 1l qlrt.

JtapHpol 2] A R H O] SAT EIHE -2 Sl HA S AIAR] Hlol] 5 Y 2l = Hiol A AR AS
AL, AR A4k fIste] E2 1 S HE Sk Zo| Hig At E2| 1 S Ao 4 # Rt 13 E St ks
st Gzto] & B g oM I, EftE, AlEX] 59 A|4ZME(Shin et al., 2000; Yang et al., 2001; Yeoung et al.,
2004)01ut, 24271, AFF, AT 59 F8AE(Oh et al., 2014) Tl de] o - &5 Qik. E8 1 s HOA 2420 7
2SRl wE o1 A0 27]9F R HAAS A olke 587 94 o) shte £ 71 Al] FEjet 270 whet
BO| A A B e FEpITK(Shin et al., 2000; Singh et al., 2007). THPA 2422 S5 5 51 7|7t] w2t AV &
J2fste] Aokt 2719] E2 1 Edo]E AAoh= o] a5t TRt s7llA e 2T FHRE aad o g FAIst,
FEH SQYEE A S A EE B SAS 4 Sle w1 ]Es0] WSttt

& At 1A R RO A4S o] 89t S8 1L AL A H O] tigSAlE flste], S8 B HAH| njX|= Al
71| Fett BAgolA BAEE i dslEelol mhE S5 B SA RS 52 AR A

i

FY SR s oet S A 3]

Atk S R AR 1Rt A S T A0 A7) A Sisted, <ahuap, <A, cAia), Alzpn] F 4%
SO FHEE RSO Youand Lee, 2017), 15cm e = wUSHA| At £7]0A 5emA7| & 7 d4krE ZA5H3ITE £
71 A(FAMWIN, Bumnong Ceo., Ltd., Jeongeup, Korea)?] 7]+ 5074 73mL/cell), 727435mL/cell), 105730mL/cell),
128H21mL/cell) 5 4&579] S H-G AFZF E2 1L EFo](54 x 28 x Sem)°]] Heto|EQ} Hinjgeto| E(1:1, viv) EJHAE
A0, A2 SRR 117} S-26] RS E0| =5 AEolgint. E2 1 Egflol= 0] 80cm 1A% NFT 47H]|E(120 x
300 x 10cm)ol| 17, B E97}30% SAAPF RS A9 thE, Aok Faote] 1591t ealolqint. i) d2d
AJEfeFal-S 305 x 33](9, 14, 194])/Y 4em =0] 2 A A5 FAZRAIL NO;-N 16.0, NH4-N 1.3, PO,-P 4.0, K 8.0,
Ca 8.0, Mg 4.0, SO,-S 4.0 me-L"' S pH 5.5, EC 1.16dS mZ ZA|5}0.2™(You et al., 2012), HFH-L FE 4 1 2 71o}slo]
15714 0 = M= ZA51o] g ottt A5 25 W 3740 9&7] dolE S4sH oW, 35Aell= A - [,
Beja- g 27 Hejdo] 55 S &, R 10714|9] AA1F-S 578510, 65°C2] GF<ee1E7](Vision Scientific

Ceo., Ltd., Daejeon, Korea)ol|A] 724|7F o %59 1255 S74sI3r
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D4 ZHHAS 9fst ZPAHTHINRIZ0]

Do RS B BEEAA71] Sltel, B EAo] ch Ao S Aele Se, AR, o) 5%
O A7 (SemyE £ 14 7] A A 22 W 0 & 1057 2 1o|A 257t S /o] o 10em 7] & Ahgt B
210 % 10cm, 10 x 30cm= 32241 0] HJ=(1.2m x 10m x 30cm)o] 0] Ao}tk AFEL oFE o} Q16 & AFE(TKS2, N-P-K
:330-220-400mg- L™, Korea Horticulture Materials Co., Ltd., Seoul, Korea)S 1:12 £38}5}0] 20cm Z0] 2 2|9 BARS 4]
S, AT 88491 QB FRINPK — 6-4-5g-m™) & 7|2 ERHATE 35 7 27120 ]7} o 30em A

sk o, Atk SemE A2t A AR = o §oigith AAAT UE = 4R ol 19 S0l BeE st Slst
of, E715 AEHH ] 0] 1, HIEQ AEE 2 - 30t 7HA O = hEA] HojFm 1 fl2olE shalthelst B Add ot
3 E0)). AAEGE 3AAEE 5Y 7HA 0 2 0.3% L AH] = (Namhae Chemical Co., Yeosu, Korea)E Oﬁ‘iﬂ/g I3519) oM, 65
Fol E714ol, d4r, Ber(Sem 2 20em o1), Bedol, AT R =T 5= HETHANA A 10 < 10em, 737 FHTh

U ERL T

S

Al Hi A= S ol A] 4RO & Slod, BEET 10704]2] 55/ ZARIGT HlolH 242 SAS SA == T
(statistical analysis system, Version 9.1, SAS Institute Inc., USA)Z ©]-8514, ANOVA(analysis of variance), DMRT(Duncan’s
multiple range test) W T-test= p = 0.05554 Z+ *|2] Hot 7He] -F-o|A & H| W 53T

Y DR Ao 0j2l= S21 4 3719| FE

NS S 1 5 AR 91k A S 1A 2715 A5 Slsted, Ssem H719] A& £ EFlo](50, 72,
105, 12810l A58t Ak, A5 25 7H2] 9] £7 14852 6.6 - 10.6cm HI9] 2 72 2|19 ‘A1n) & A|ejotal= e 1A
A7l E 2ol E Eoll S T Fig. 1). A5 35740l £714178=2 15.3 - 24.1em H9I= 435 5 727 Egflo|o|A 71
QAL 50, 105, 1287 =0 & YEPRIT E7|487d 0] 50719} 72 E2| 104 7P Fa5t3l=H], ol= 10571128
THROHSER O] Gl A A7} G o], Bt of ot et 32 e 7H Whe 0 = H itk Fig. 2). 53] A= 2571
O] 27| 714182 50T 7270l 2 739kE B e, A2 SN E 271852 DA o ihE g o= 727 H )
105714 -G-olst 2AAAS Bl oL, A40} AL 21o]7} §19 T (Lee et al., 2000), EAFE S HOAE 72mL -882] 50
ToF38mL 852 724 Trofl= Aol 2 2fo )7} glrk= Avter 22 7 °o"~— HHH(Lee and Kim, 1999). 4= 3540l 734
HO S A7t 245 ST, BAEE G5 eldol], e, A, HEF 5ol 2214 2719t 55
2ol ol 2ol 5 Bt Table 1). E71217-2 SF B7IA] S0 @ o gk g2 07 v 2] ] B2 50l A 7Hd ast
GO, E2 1A A7) of i Fofet Aol figith %‘1 T E2 4 F7171 Aokof et 7 }iﬂ(’% 128 E2| 10141 7}
Auskon, Bejdo| g BajLr Se A 97 A U e do] B Beja= v A]-§e] 7 A2 128
T Ego]o)| A 507 R 727 EFlo] Kt f-ofet ‘i% E‘E‘l%tﬂ, ol &2l SHA BAdo] L vz 8] Fk
7] f 2o 2 Eo| Bedd2 Al 37]9F et TAE )l
S AAE D e 45 BE AEGI 0] §23 50419 72 E2TLHIF 105, 1287 S 1 HETHEA S
t}. 0] 113(Shin et al., 2000), 52H(Ban et al., 2007), -8 SFH Ahn et al., 2012) Fof|A] Al f5Fo] 245 HAIS-0] 17}
SHoIThE ARt ottt T3t Lee et al (20002 A E21 1S HoA Hpet 7= S 1 Al0] T v A o] whE Ha

o°|‘
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Fig. 1. Effects of plug cell sizes on vine growth of virus-free sweet potato plant at 2 and 3 weeks after shoot cutting in the
NFT hydroponic culture. Different letters within the same cultivar indicate significant differences at < 0.05 by Duncan’s
multiple range test.

Table 1. Effect of plug cell sizes on growth of virus-free sweet potato plants at 3 weeks after stem cutting in an NFT
hydroponic system

Plug tray Cultivars Vine diameter ~ No. of leaves ~ Root length No. of root Fresh weight Dry weight
(cells) (mm) per plant (cm) per plant (g/plant) (mg/plant)
50 Matnami 3718 57b 145b 152b 49c¢ 528¢
Shincheonmi 362a 63a 20.8a 173a 6.5a 697a
Shinzami 362a 50c¢ 20.0a 17.1a 53¢ 546 ¢
Yeonhwangmi 3.64a 42d 19.8a 17.1a 59b 611b
72 Matnami 3.68a 49b 139b 14.1b 46b 488 ¢
Shincheonmi 3.54a 6.1a 20.0a 16.7a 62a 622a
Shinzami 3.58a 53ab 182a 16.5a 52b 516 be
Yeonhwangmi 362a 45b 204 a 163a 62a 557b
105 Matnami 3.66a 46b 119b 112b 42b 423d
Shincheonmi 3.50b S.la 170a 146a S4a 570 a
Shinzami 3.52ab 47b 16.7a 142a 46b 472 ¢
Yeonhwangmi 3.59ab 35b 16.8a 144a S5.1a 527b
128 Matnami 3.50a 3.7b 10.7b 10.7b 3.8b 365¢
Shincheonmi 348a 48a 163a 135a 44a 508 a
Shinzami 348a 39b 15.1a 12.4 ab 360 377¢
Yeonhwangmi 353a 31c 154a 133a 44a 459b
Significance”
Plug tray CP) ns skokok sk skekok skokk sk
PxC ns ns ns ns ns ns

“Mean separation within columns by Duncan’s multiple range test at p < 0.05.

ns,

Non-significant or significant at p < 0.001, respectively.
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81 S0 G 7|2 AR A RS S o] Sasith SH 1A 7P AN
= ROPAEE(Singh et al., 2007), 20Fe] F557 S0 |tef wep S| 14 3718 Aok Zlol %
S SRE A B 1 - 271 ﬁ%jz -3FRE IR A ol e B R SHAAC] E11, AH], I B
TS5 RS P U 275 FU 4 9l 0] lrk(He etal., 2000). 551 $H71710] 23 o] G ol
AT SHe YAVER SrtolRolz| B, e A 37]9F Bk BAES Aok 5a%h a4 Fo shuolt.
211 409] 2717120 W A § o] Ao} ST AP He], AR A]sHE G o] 27 7AHE(Lee et
al., 2000; Yang etal., 2001), i AR A 128 Z & ol A= 455 R Hafd o] lopsgl o, of= A9 27171 2ot

O AR Tl A0 2 Hyjet. Ty 1r|3o] B2 735, ZEO| S8l 7 9= U4 o7l w2l BAVd=
Tefsted 2bz o] 5 R SmY|re] uhet Aot 2719 S 1 EFlo]E A7dehe Ao] Hasith EfE AESRAE 15
- 209 = SRk 7, 30mL 87| 72 Edf|ol7} 2ot A0 2 UEhh(Yang etal,, 2001), 2 A|H AT 22 F =
50T T2 A S 10578 1087 FA DA 20 BASKA SRS, B L BYY e
Q&2 olo] Z5H= Ao| HigkZlgH|, oFollof| FAMAHI = AS-2 2728 4= Qlth B S H o A & FAHK,Si05)-S A HTH]
3R A A 2 Ao S, AEH A 737‘31}5 ATH(Park et al., 2018a, 2018b).

ool Al TR E7 A2 257 = A A710] whE o7t A rERA] gk o, 3550 A2 T2 llA]
7P st 7279k 1057 Lol 2l ol g B ont, Au] & Alelekane 5072} 1057l el 2ol t
Qloic. Eg Tt PR O] Webr| 29l Z71 4], 27147, W, 7185 58 sl ul, 27 Alelsti 72
0} 1057 7] <AAR]" 0} <A 0] 4o $-2]5t Kol 2 Holx] eilek. whabA] 1n} TR 5} 8l ZALS 91
A4 S A7 AV S B2 B 2 A SR 7ol 105, 35 o[ SR 7 pol= 1277 HFsittal

= A

L
i
g,
>
N
N,
A
o

-

A 7 mAgoll A atat R B O] AR S sl flstod, BAAE s slEol(AAA =] 10 x 30em) 2] <} o

A FAth o] EeAl 9 AASEAdS HlwstiTh Table 2). 271417, A5, EW8, AT R UES S
2ot AAET 1A} 5] 2 o] a7t L EE71| §-olgt 2jo] 2 Lehfgitt. 927] 2L AR HT mpAFE 2ol o A=
HSE7E ol o), tixTollAe Al B8 B Bt 49.1em7H] ASIT f9= a7t e AT a2 2olollA
39412 ) 27-9] 23 70 R ot -G-0let 5712 HEth Sem E 20em oAFo] AlE AT Aot A H T npAFRolof| A 6.1
7het 3. 470 tiETE e 1L.7919] ofjt Z7HE BTk Sem ol o] Al £F Ftdohs AT whdglEelolA
19.3cm2 thZ272] 10.1cmE o} 1.94) Z7F51th TS 20cm o4 Agh A AT oS Eolof| A Bk 3. 4702 of
ZTO] 14705 k28] oV F7bskdrk Fig. 3). AEAE AT R AESE tix TR AT ) Fleolol M folRt 5
7Fe B3t EF Tolle S Kk« Aggn] o A1) o] Ago] Fstgl o, Al o] G, B, A FolA
‘Ghe) Boh ot 715 B lrh B AR AT wdglEo] A 67 Folle Sem 2710 BATH SA &0 A0 3.6
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Table 2. Effect of SPFSL on side-shoot propagation of virus-free sweet potato plants at 6 weeks in nursery

Treatments Side shoot per plant
red r'nen . Vine length  No. of leaves PP Fresh weight ~ Dry weight
(planting Cultivars Mean length No. No.
(cm) per plant (g/plant) (g/plant)
space) (>5cm) (>5cm) (>20 cm)
Non-pinching Matnami 463 b” 225D 8.7b 2.8b 1.1b 54.1b 45a
(10x10cm)  Shincheonmi 48.7 ab 234ab 93a 32ab 1.4b 57.1ab 5.1a
Yeonhwangmi 522a 25.1a 124a 37a 1.6a 60.8 a 55a
Mean 49.1 23.7 10.1 3.6 1.4 573 5.1
SPFSLY Matnami 254b 36.1b 17.6 b 5.6b 2.8a 838.8b 72b
(10x30cm)  Shincheonmi 26.8 ab 39.2ab 18.8a 6.5ab 33a 92.7 ab 7.9 ab
Yeonhwangmi 28.7a 43.1a 21.6a 7.6a 42a 972a 85a
Mean 26.9 394 193 6.1 34 929 7.9
Significance
Treatment (’1") skeksk skksk skeksk sksksk skeksk skeksk skeksk
T X C skeksk sk skeksk ns ns skeoksk sk

“Mean separation within columns by Duncan’s multiple range test at p < 0.05.
YSPFSL was performed on plants grown in nursery soil for 3 weeks.
™" **Non-significant or significant at p < 0.01 or 0.001, respectively.

Fig. 2. Growth of virus-free sweet potato plants (cv. Matnami) affected by plug cell sizes at 3 weeks after shoot cutting in NFT
hydroponic culture.

10 x 10 cm, non-pinching out

Fig. 3. Effects of SPFSL on side shoots of virus-free sweet potato plants (cv. Yeonhwangmi) at 6 weeks in nursery soils. A,
control; B, SPFSL.
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Table 3. Propagation efficiency of shoot cuttings expected between the non-pinching and SPFSL in nursery soil of virus-free
sweet potato plants

Treatment No. of virus-free plantlets planted No. of shoot cuttings expected after 6 weeks
(planting space) per 100 m’ >20 cm >5cm
Non-pinching, 10,000 14,000 34,000
(10 % 10 cm) (L4y (103)
SPFSLY 3,300 36,000 61,000
(10 x 30 cm) (3.6)*** (18.5)***
“Propagation times.

YSPFSL at 3 weeks after transplanting.
™Significant at p < 0.001 by z-test.

Hll(36,00055) 2} 18.58](61,0005) 2 @A SHA| =3 TH Table 3).

AHrz] 0 & 1kt A7t A FHEH O FA12 10 x 10emE BA51e] 25em o At BATHE 3 - 43] A Fcte] 4]
Sh=t, & AlolA A ARIE 10 x 30em= WA shod, AT mpdelzo] A& oz T H 153 A4 54
A-&o] FOA(IL, B71e] FHH FUHLE Hadof 7o 4 A& A o= 7 QIeh BR AEo Ak A A 2l HokeA|
AARS ehfelo] A x4 Z710F ALAARS 7] Ql=t, o7l Z(Cheong et el., 2006), 2.0](Choi et al., 1995), 115(Seo
etal., 2006) ‘5ol = AHAR = 9E7] A= Aot SA HES TA S5h= A 0= LEi 2 Al d el 42 73
Fol3ith &, Aniekwe(2014)2] HFoll A= dtnt A 450 857 O] A A el= A 2| it A5 Bl pfoll A ol 2
A2 Hol, B gAso] 1 np AA A e Gale gl Ao .

opatt go] a7t TR H O] A4 E2 18 A4S 918 A 91 A7 S| o2 A= - 105, 35 0]
JQ1 7890l 72797 AF 6 0 H, B/g] A H S48 AT gl 2o 7 i ek-frofst 271407
Holoh whebA atot Ry H 2 ARG A Al - 7 E A7 A o A= 1057 S8 T1oflA] oF 25 A S HGto] TR
0] A ZleH, F7 Pl E R FHEE Bl 30 x 10cmE A Asto] E7]4 017} ©F 30em o Ak,
el Eolole] HohE Aol FHH 157 A4 H o FA a-so] w3ith
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AR O] S o] 89t S8 T AL BATOlA] BATH O tiFSAle flotod, 4 FF( s, <Alnp, ‘?i%’r
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