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WOE i R0 i A vE R P S 28 2E Fl Ipomoea cordatotriloba HRIHTZEZE LR, A ST TR AR A
BRI SR A T AR R MR T AR R &R o A 0.05 mg/L 2,4-D 1 0.5 mg/L KT ) MS 5575315 G H B 20 0 A FirH 41 U F B K
RGAR, B SEINEGAHRL 6 FRFE S IEFRE B TR 4R, 7575 0.1 mg/L IAA F15.0 mg/L BAP )4
s FRAE FARAS T I MR AR R AR %, 1k 52.00%. FHFTEESLIF 1. cordatotriloba fFI I ARZ1 UG FRMEMR P AEAA R, R IL IR A=
SRR, A %IL 50.98%.
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Plant Regeneration in Tissue and Protoplast Cultures of Ipomoea cordatotriloba
Guan Shikai™, Yang Yufengg, Sun Yapingg, Zhai Hongg, He Shaozhen™, Liu QingchangH

Beijing Key Laboratory of Crop Genetic Improvement; Laboratory of Crop Heterosis and Utilization, Ministry of Education; China Agricultural University,
Beijing, 100193, P.R., China
Corresponding author, liugc@cau.edu.cn; = Authors

Abstract To utilize stem nematode resistance gene of Ipomoea cordatotriloba, a wild relative of sweetpotato [Ipomoea batatas (L.)
Lam.], through somatic hybridization, an efficient system of plant regeneration from protoplasts of this relative has been established
in the present study. Petiole tissues of I. cordatotriloba formed calluses on MS medium with 0.05 mg/L 2,4-D and 0.5 mg/L KT. The
obtained calluses were cultured on the six regeneration media and the highest regeneration frequency up to 52.00% was achieved on
the regeneration medium with 0.1 mg/L IAA and 5.0 mg/L BAP. Petiole protoplasts of I. cordatotriloba gave a regeneration
frequency up to 50.98% through the use of petiole culture system of this relative.

Keywords Sweetpotato (Ipomoea batatas (L.) Lam.); I. cordatotriloba; Tissue culture; Protoplast culture; Plant regeneration

MrRE= AR A FUA R SRR AR R . R T A
H ¥ (Ipomoea batatas (L.) Lam.)@ 5 FEE U0 S Wy A b sl AR AR B R AR AR T AR L3 — 24k
PR TEDRE, Tk sk} B ACHT B fig s FH AR E ) & . Suga “%(1990) 4 5% Ipomoea trifida (£ EF 72/,
(XK B, 2004). T HZEHNAAEERIRIEAAZ 2) MR TR, RT3 20% MR PR AE 2. Liu
ANSERME, AF1S H Za S B AR PR B s LAAE 55(1991)% Ipomoea triloba (—ZdmEFAR4=, 2x) 1
HEEMhEERMM. PH70R, R a8 R S A AR AT 55 %, 3R 36. 7% MR IR AR .
sl HE A A A A KRR A ROEE PR E S (1995) et 55 77 3 rhoR ) A= K R 3 751 )
(Guo et al., 2006; Yang et al., 2009). SRR, %) 1. triloba A1 Ipomoea lacunosa (£ £ 1
h T AR M e AT e IR R M g A, 2x) IR B AR BUATEAT T RERR TR AERIEST, AN

By AR ) R R 28 A AN SR, B SR AT S I. lacunosa Jit A= FTAASRAS 11 BRFFAAEAR: SEILT I
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triloba Ji A= BT m AR AR T4, 15 62%. Guo
2(2006) M Ipomoea cairica (BHEF7E4=, 2x)
PR AE SRR S T 41.3% RS AR T AE 2R

KT H B R A 2 Y A Tl A A i 2 A8 R B 9T
WA — L. XK B (1994 N H Z i & 14
55 1. triloba ¥ kA JRUAE SRS ) 7 HRBR A R 41 i
AP bR . XK S A5E(1998) 3k 1 T i & 14 SR I
lacunosa 1] 2 #RAE4H LA Fifitk. Zhang %5(2002)
SRIF T H S AR SE AR L lacunosa [FIF A] 4441
M HbR. Guo 45(2006)3K73 T H E AR E 18
A1 Ipomoea cairica [1) 46 FRFH ] 7R I 22 PhFE A% -
Yang %%:(2009) 3K 1545 % 18 55 1. triloba f A4 iy
FeRAE IR, IF M O R A OK HRAR (1) P R A

FhREAK o
ot & W, W OE i & B A4 M Ipomoea
cordatotriloba (2x) 5 A Pt H 252k s e M (8

TS, 2009), 5l T H5 HZARIE R A AR,
PR LR s i R e o DL LB N FH T H S B
fHJE, H AT WA 2% 1. cordatotriloba it J5i A4 Jfi 44
BE IR K AR RS I FRIE o ki o AR A i 428 V2 A
H 1. cordatotriloba 71 #1252k HUw HE A BE I, 2%
it BN AT U S A AR AR AR AR R o AT
FEHEST 1. cordatotriloba A ZH 23 1% I R A F- AR A4
A, ahihd 7 T 1eordatotriloba [#IH- 4%
JE AR FUARREAR TR AE AR AR, BT e e ) D A oA
FERR A

151550
1.1 HARA R RAEMR R

B B4R 1. cordatotriloba 1R 4
27N 0.05 mg/L 2,4-D F10.5 mg/L KT [ [l 44
MS K5 ge5E FHFTEIR(K 1A). B59R 4~7 d J5, W
WAL S 2] K595 3~4 )G, BRI
1227 10 mm @t 2K 1B), A 25 T %8
100% (% 1). HZiE & EF 1. cordatotriloba )
WL S R A3 AN 3K, B, 5 Liu 5%
(1990)3K 7311 1. triloba W ZH £ 77 45 SAHAL .

¥ 75 A B @ AU 205 0,.0.1 mg/L
IAA F11.0. 2.0, 5.0 mg/L BAP f{] 6 Fh/p4b 550k
LHHTRESR . BER 7~10d JE, @A SUTIRAR g
Rt BigR 20 d JE TP URTE AN B AR . FE /G R0k
b, R E N R HEERAE 2, K28
A LB A E R

B a~6 )G, H @ L SUE RIS 2 2F sl A

Rt — b B BIMSIE AR - 3L |- #R2~3 5
i, ANEFE— R E BOCERR(EILC): 28
P REEAEAEMR E A AR BN 0.1 mg/L
IAA F1 5.0 mg/L BAP [{IMS[E A5 IR R 770tk
WA AL R T S R R T A %60852%, W3
e AR IR ARG TR OR (R 1) o R WL R FE 1)
BAPH AT H Z i Z B £ Fh1. cordatotrilobalt) &)
PLEAR L . B TR — DAL BIMSHE A
BRgRhE b, EATTRE TR ) PR A AR AR (11D) .

1.2 RAE ikt SHEREAE

X H U4 B4 F1. cordatotrilobal) -k £H 21
HEAT B Afe b BR S SRAF & S AR T A (BI2A) o 1X 5 L)
HI7EL trilobafill. lacunosa 43 B -4 Ji5 A= S5t 44 1
gEIRKAL(Liu et al., 1991; XIEK E %%, 1995). HH %
1T 26 BF 4 . cordatotriloba i 4 Ji A= i A4 7
A L2MSEHLER (HA T NHINOg) . MSHEAE 2K,

[¢ 1 1. cordatotriloba {1 #RZH U FRAE bR P2

A BREES 0.5 mg/L KT A1 0.05 mg/L 2,4-D ] MS
B AL B RS R, B (R4 SUR B @B 44, C:
TS RIRAR T, D: SE s PR AR

Figure 1 Plant regeneration in petiole tissue cultures of I.
cordatotriloba

Note: A: Petiole explants inoculated on solid MS medium
supplemented with 0.5 mg/L KT and 0.05 mg/L 2,4-D; B:
Calluses formed from petiole tissues; C: Plantlet regeneration
from a callus; D: Whole regenerated plant
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X1 AR IEFEHNT 1. cordatotriloba A 147 2H ZURERE TR (1K) 5% )

Table 1 Effects of different regeneration media on plant regeneration in petiole tissue cultures of I. cordatotriloba

IAA BAP SMEUAE  RREt @UAZUE  EARMREDT AR AR SRR

(mg/L) (mg/L) ML J A YK B
No. of No. of Frequency of No. of callus No. of plants  Frequency of  Average frequency
explants (A) calluses (B)  callus B/A(%) forming plants formed (D) regeneration  of regeneration

(©) (C/B(%)) (%)

0 1.0 50 50 100 12 27 24.00 24.67 +3.06a
50 50 100 11 19 22.00
50 50 100 14 32 28.00

0 20 50 50 100 26 51 52.00 48.00 + 5.29¢
50 50 100 21 38 42.00
50 50 100 25 42 50.00

0 5.0 50 50 100 17 21 34.00 28.67 £ 5.03ab
50 50 100 12 18 24.00
50 50 100 14 19 28.00

0.1 1.0 50 50 100 11 19 22.00 22.67 +1.15a
50 50 100 11 21 22.00
50 50 100 12 21 24.00

0.1 2.0 50 50 100 18 28 36.00 35.33£5.03b
50 50 100 20 33 40.00
50 50 100 15 22 30.00

0.1 5.0 50 50 100 25 48 50.00 52.00 * 3.46¢
50 50 100 25 50 50.00
50 50 100 28 55 56.00

Vi PRI ERFOR AT £ bR, AR FREROR 0.05 KT R R B
Note: " Average frequency of regeneration presented as mean + SE, with different letters indicating significant differences at the 0.05

level

50 mg/L CH. 0.6 mol/L D-H &%, 0.05 mg/L 2,4-D.
0.5 mg/L KT F11% RERE IR IE(pH 5.8, Py 557 5E)
P TR . Bi9R 1~2 d 5, KEZHUSEE TG
TEROF A i RE . 1595 2~3 d Ja, JRAE AR TIT IR
—RANMLAY 3L, 2 R RREEAT A e R AN A . K
IR 2 )G, AR RS 3 I8 3] 50% /AT, B
IR 4 JE )G, TER AR AT L4 i (& 2B).

Bt 4 J)a, KRR (P, W77 2E) ) D-H ks
WEERES 0.3 mol/L, REMIKREN S 2%, HAhZA:
A, REIEFE 4 )G, SRS A 0.05 mg/L
2,4-D. 0.5 mg/L KT F1 3% REERE) MS 1575 (Ps
BRIy, i G A K. BB 10~12 R, IR
A RAR A K AR L 1~3 mm (/gL
BRIP4 Rh 1. cordatotriloba 1)/ 414k
. SERRAER (K 2C).

¥ BHARL R 1~3 mm (/@0 4L 21 19 5
Bt e, mndlgusiinaE. 2% 3 M5, @
B4 EHARIA R 5~10 mm,  AGAL A,
SERBLRA (8] 2D). K 91T 200 G H 2375 210 4y
WREFRIE 1 )G, AU STThRsE, gkl
ANER . EE TR LR 4~6 F )G, ¥atndl
UL B MS FEAREFRIE Bl TR, AR
A HIRR . 1. cordatotriloba F 5 AR A AR A AR K
a3 2 N AL 23 0 A PR AR b 72 i ke 1 (I
2E) o B FHAE I /DAL RS BT EE 1K) MS JEA S IR 4R
RHMTRSR, RMG T SRR AR AR (B 2F).

LK 1. cordatotriloba Fit J5 A= i A4 i 4B 25 3
IR 2 o NFR 2 T LLE Y, 7R I0 0.1 mg/L IAA
F15.0 mg/L BAP [¥1 73 b7 5E Bl 1wyl
FRE 42, P 4E 20K 50.98%, 1 HH -4l 52 1.
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cordatotriloba Ji A& JF A4 73 25 FIE 5% 1A B R4
2 g

T KR R T S B AR Bl AL AR SR A
PRTT AR AR 2802 I FH A4 40 i 22 A8 v il H 28 2 Sl
S A P (A QAT AN SR R . H 2 K O
Y A o 18 DA O A il 5 R A IR
Tl S AF G B AR D ) SR A AR, T ELIE 7 1 Sl R
A RARAEAR B AE IR R TR AR 2R

AN PIFIER B, H S 2 B AR i g oA
PIZH 22 73 B ARG 0 JeU A Ak i AR I AR, JF D&
H11. triloba 1 1. lacunosa 1) A J5L A= i 44 LL % 1.
trifidafill.cairical?) i A JsU A2 AR SR AT T A AR
RETESEIL T L. triloba i AF A ) =303 fl ik P 2R
(Suga et al., 1990; Liu et al., 1991; XIJpk 5 4%, 1995;
Guo et al., 2006).

HE U B £ M. cordatotriloba A L H 2=
28 HU (RS I (BT T 4%, 2009) 0 ANIFFTERE VT 2
287 A= Fh1. cordatotriloba IH-A 2H 25 8% F5 A8 bk
AR RIGFER L, s ST T 1. cordatotriloba [1)
WA S A AR AR P AR AR 2R, SICBL T s e i) J A
SRR AE o X BOBF 57 45 5 FH AR 41 i A8 12K
. cordatotriloba#) 41252k Hu i JE DA T N\ H kB il
BEE T A

3 MR ETEA
3.1 HYHE

DA H 23 2 B £ F 1. cordatotriloba (2n=2x=30)
AR A FRREARAT O SEIGAD R, AR B SRR PR ) E
%713 Liu %5(1990)f) )57k, 1. cordatotriloba
FRH 5 VL IRR M H T Dt

3.2 HEHR LB 4H 1. cordatotriloba M-A§ZH 23 3% 5%
KR A

W M 8% 92 3 J8 I H 2 ik & B R B
cordatotrilobaftJ Ak, ) NIRS—Zrmitn, feks

= G‘p (o) \'-3\ 2
5(' . Ao, - A % T TR
A"1 '-.l Ry R | A lj_:;.-\
Ry R Y

-

2
= “‘f'.__""
. ) ot "
Q—-% o) N
- J

X

A B

[l 2 1. cordatotriloba (1)) J5UAE Jo AR Ik T2

AL BRI B R A, B BiAR 4 J8 S TR i
Hl; C: 577 10 FJSTE R/ @t 4144, D: PR i) i
A, BN HD A E MR AR/ DMERK; Fr 72 MS 2k
A S FRAE LIV B e AR IR

Figure 2 Plant regeneration from petiole protoplasts of 1.
cordatotriloba

Note: A: Freshly isolated petiole protoplasts; B: Colonies
derived from protoplasts 4 weeks after plating; C: Small
calluses derived from protoplasts 10 weeks after plating; D:
Rapidly proliferating calluses; E: Plantlets regenerated from
protoplast-derived calluses and their adventitious roots; F:
Whole plants grown on MS basal medium

% 2 ANFEERFEELNT 1. cordatotriloba JE AR AR RE 2B 1 5% 1

Table 2 Effects of different regeneration media on plant regeneration from protoplasts of I. cordatotriloba

IAA BAP  Wir@indlg  PHERMR D425 ENESR Ly ST PR

(mg/L) (mg/L) No. of calluses No. of calluses forming plants (B)  No. of plants formed Frequency of regeneration
cultured (A) © A/B (%)

0 2.0 53 14 26 26.42

0.1 2.0 56 14 30 25.00

0.1 5.0 51 26 250 50.98
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FRIL 1Y) 3~4 mm K (1) /NBE, B e 78 1 0.05 mg/L
2, 4-D F1 0.5 mg/L KT [f] MS [ F=E b, 7
27+1°C R IEEETR, i A 2T

Bi 9% 3~4 JA G, BT @ L R R 30 3 s
B0, 0.1 mg/L IAA Fi11.0 mg/L. 2.0 mg/L. 5.0 mg/L
BAP [1) 6 Rk s gedk (% 1), #F 27+1°C. HiH
13 h, 3000 lux JHE AT SR, DL SAEERE
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— R B MS JEASEIREE |, fEAH RIS R R,
FHEHMRE A . 1 SPSS 13.0 H A M AN oAk 8%
TR RARE T AE R BOR o

3.3 HEIRLE £ 1. cordatotriloba A% & 4 Fi 44
Bor KR A
3.3.1 A A B

MR Liu 25(1990) 7578, IWH BHE B AFF 1.
cordatotriloba 25 /A3 FRAERAR AR 7 29 J5U A A o

3.3.2 JRA k5 K R AR TE
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2.5 mL £ 773 Py (K B4 60 mm BB IR, J5
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1TREFE,  LAS 3 J5UAE U T et i A i 4121
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FedeMhhy 27£1°C . RIS,

3.3 3 A

WIS B0 A A SRS 3103 IV TN 2.0 mg/L
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