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Regeneration system of tissue culture of
Actinidia chinensis ‘ Donghong’

LU Haiyan'*, LI Dawei'?, ZHONG Caihong'*"

(1. CAS Key Laboratory of Plant Germplasm Enhancement and Specialty Agriculture, Wuhan Botanical Gargen, Chinese Academy
of Sciences, Wuhan 430074 ; 2. The Innovative Academy of Seed Design, Chinese Academy of Sciences, Wuhan 430074 )

Abstract; In order to promote the massive seedling industrialization and popularization of Actinidia chinensis, and multiply
the new seedling resources fast and effectively, and lay foundation for the genetic transformation of kiwifruit, the petioles
and leaves of A. chinensis ‘ Donghong’ were chosen as explants, and the effects of different plant growth regulators on fre-
quencies of callus formation and adventitious bud regeneration were investigated by culturing on the induction medium. Mo-
reover, the influence of different types of plant growth regulators on the induction of adventitious roots was also

analyzed. The results showed that the combination of different concentrations of 6-BA and NAA had strong effect on the bud
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regeneration rate, and the optimum combination (MS + 0.5 pug - mL"' 6-BA + 0.2 ug - mL"' NAA) were obtained, in which

the frequency of bud regeneration from leaves and petioles reached 63.4% and 91.2% after 35 d culture, respectively. The

adventitious bud regeneration rate of petiole explant of A. chinensis ‘ Donghong’ was significantly higher than that of leaf ex-

plant. The frequency of adventitious bud regeneration from petioles was up to 91.2% and the average amount of regenerated

buds for each petiole explant was 9—12. The result suggested that IBA was much more effective than NAA for rooting. The

best cencentration of IBA was 0.5 wg + mL", and the rate of adventitious root regeneration and the average number of roots

per shoot were 93% and 6, respectively. More than 80% of plantlets survived after transplanting. This fast and direct diffe-

rentiation simplified the process of adventitious bud formation differentiated from callus, which shortened the culture process

and provided a powerful guarantee for the rapid industrialization of seedling production.

Key words: kiwifruit, Actinidia chinensis ‘ Donghong’ ,
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Table 1  Effects of different plant growth regulators on regeneration bud induction from leaves of ‘ Donghong’ in witro
A TR 7R 5 e BE et
fb Concentration of growth regulator FiE FAE RS R
Treatment 6-BA NAA Regerr:z:anon Regeneration description
(pg-mL")  (pg-mL") i

1 0 0 of MR 1 AR B AET
Died after a week

2 2.0 0.1 6e i, R8s, Ao, BT A 2D ST 2
Callus density, hard to differentiate, lot’ s of deformity bud

3 2.0 0.2 8.95¢ KRS BOIH LR, HH 2D
Callus formation, little directly shoot regeneration

4 2.0 0.4 9.5¢ BB, ARk KB, 5 B, AR B ik, BB A 2
Callus formation, hard to differentiation, little directly shoot regeneration

5 1.0 0.1 15.93d  MEIRE, HAEEEAR AR K
Hard to differentiation, slowly growth of adventitious bud

6 1.0 0.2 19.41d Aa ot SO, HEE IR KRR TR 2
Hard to differentiation , callus brown, slowly growth of adventitious bud, top blight

7 1.0 0.4 30.56¢ AN B E = R SMERIE T, AR 2 A KRS A T 2
Callus dlfferentlatlon slowly, brown, deformity buds

8 0.5 0.1 37.54b R D) GO B A, U 0 AR 2 A SME M PR B RO D
Little callus and directly regeneration bud

9 0.5 0.2 63.4a MR D) O E A RO MR AR 6~ 7 MAEH
Much number of directly regeneration bud

10 0.5 0.4 36.46hb MR Yl H G E AR A R D AR D AR

Little directly regeneration bud, slowly growth, little deformity bud

BV )R AR/ NG TR R TE 0.05 KF 2R BE, T,

Note : Figures followed by different letters within the same column are significant at 0.05 level. The same below.
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Table 2 Effects of different plant growth regulators on regeneration bud induction from petioles of ‘ Donghong’ in wvitro

A A A R o A vk R

Concentration of

= 2E - %%
Qb growth reglator Kﬂiﬂ’—ﬁﬂ_}: A oL IR
Regeneration . .
Treatment Late Regeneration description
6-BA NAA
(pg -+ mL") (pg - mL™)
1 0 0 of MAR 10 d ZEAT R ZRET

Died after 10 d

2 2.0 0.1 7.74f P s AR 53 T @ 4L Al 1, k34K, 231 IR M
Callus form easy, white, hard to differentiation
3 2.0 0.2 9.01f HEMAZD KA IR TR As, A, A5 51
Little directly regeneration bud, white callus hard to defferentiation
4 2.0 0.4 9.64f A P S R A A A D i R A AN E B B D R 2
Growth arrest after cell expansion at both ends, Little directly regeneration bud, deformity
5 1.0 0.1 14.19e AAGHLAE A H RIET, D i SR U 1 B A 2 AN 2
Callus brown to die,little directly regeneration bud, grow poorly
6 1.0 0.2 18.16de WUIHA G A, R, A A 2 o
Callus brown, no proliferation, little directly regeneration bud
7 1.0 0.4 20.09d  VIOEAALE SME AT RS T R AME (R BB AR 2 A K G
Explants withered after callus formation, little directly regeneration bud, grow slowly
8 0.5 0.1 62.02b TR AMEAR YT R RS TAGFE T, 00 I AL B4 72 25 2R I i oh B ToU A
Partial explants withered after incision swelling, partial directly regeneration bud, easy dieback
9 0.5 0.2 91.15a Y1 O Wil e AR RO 22 MR 9~ 12 DASE ZE, (R Se 4k AN 2R A R IR
Average amount of regeneration buds for each petiole explant was 9-12, bright green,fast growth
10 0.5 0.4 38.25¢ SMEPAA T, D BESMELA D] B B HE P A 25 A R A, AN 2T i it b
Hard to differentiation, little directly regeneration bud
200 ¢ [V B2 1Y) 6-BA FIl NAA 45 S R WIR A IC LU A )
180 T A A1 7R X B R I R R AR A T 2R AR A5 R
$160 .
2140 =R Laf B, M 6-BA 0.5 wg » mL' Fl NAA 0.2 ug -
& —8— H4& Petiole + 1y N e 2 T
H 120) mL R 2H G AT DR 2 B R A R E 2
2100 g N
| . M PEER R SE B T B A RO 43 3k F 63. 4% F
K i ol ] 91.2%, & m T HAMAE (L 1,£2),
o 40 — s T o
g 0p ] f(_jﬁ% 22 RESMEG KB FEFESHLR
OH,C,‘,,E/——[,} — | DL LT LB pyn I o B kA G
A S S e —— AREL” ZH B R R AR Sl SR X

SIERE ST HEAT T LB, & A AH R A A R R T
A AR AR R e P75 S 1 A 14 23 AR 8 T U A 4 T i
FOE ) . R @ iR R, BB
AR, A Sy o, BRI 2 Z 9w Y 2F

6-BA/NAATREZB 4 Concentration combination

Bl 1 6-BA/NAA 10 ZIARN[EHEEAIT < KR4
AN TR A B A B8 0 Y A

Fig. 1 Comparison of regeneration ability of different parts

of ‘Donghong’ between ten groups of 6-BA and NAA

M LUF 2 B S A, FR D) 10 Ak 4
FRA B B 2R RN RE 28, (ERE SR ZE PSS A

IHAEREIS I, RAR S M F M A S A T A
G, RO T A LR AN 2 ZF R R R 5 AT 4
HEAEFZ IR, ek, Bitsesk, Wi,
XF ¢ AREL? SR LA A B o AL AT RE, BT LAE IR
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Table 3  Effects of different plant growth regulators on the adventious roots regeration from stem segments of ‘ Donghong’

TR A5 5R)
g3 Plant growth regulator I R A:Fi"/ﬂﬁﬁl PR I A
Treatment Rooting rate verage oot Rooting description
IBA NAA number
(pg-ml")  (pg-mL")

1 0 0 13.83f AARBIR D IR TR, A AR
Little rooting, time consuming, hard to root

2 0.5 0 92.33a 7 d B RS AR VT LA GE AR ARERL, et
Visible adventitious roots formed after 7 d, rooting strong

3 1.0 0 75.04b ARE ZFHEABRE I, FEARNE AR R Am AN , 55
Expansion of bud base, rooting slow, thin

4 2.0 0 52.48d A SRR AL, AR
Callus formation, hard to root

5 0 0.5 62.36¢d A 2 SR IE A A AR 5
Callus formation, rooting slow, thin

6 0 1.0 70.63be A ZF SRR A AR R 5
Callus formation, rooting thin

7 0 2.0 40.88¢ AE SRR R K TRAL

Callus formation, rooting thin and clutter

TE: A RSB MEA ; B REZERTRAE ; COERSR; D. AERES; E BR—AEMERI; F. B = AREDRE,

Note: A. In vitro regeneration from leaves of ‘ Donghong’ ; B. In wiiro regeneration from petioles of ‘ Donghong’ ; C. Elongation

culture of adventitious bud; D. Root induction; E. Transplanting after one month; F. Transplanting after three months.

VPR ¢ ZREL” A5 2 P A B E A ME A
23IAEREREEMERADTHANAEFER

A

e REL PEA 15 37 dieJm B9 R AR B B, O PRIE

Plate I

FIRR T

CIRLL PR R B ST AR

Regeneration system and transplant of ‘ Donghong’

FHTAE MRS T 10 A 8 2R AR A8 i A 0 — 2, 5
A R O S 52 35 A, e AR S 2 ~
3 em, M F 3~4 B IRE ZEIATAEAR S T, B Fh 3
BRTE] B ) NAA AT IBA (AR B 37 3L 7 d
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Ja & IBA 0.5 g - mL = A R e i, bl fe
AL RG24 N AR =4, 21 d IS ST AN E R IE
B, HR 3 AT AN [A] Ak BRI L F S 8 2 A AR
RAPE R E R & 2 7. 1/2MS K32 5
IBA Fl NAA ¥ R[S, AR B2 IBA 554
HRAEER 55 9 K fie W IR MR A E AR, HASE R
ARORDH:, Bt 2, B4R S WA 8 2R B AR AR
WAHBHHL ™, T NAA B ERTAE
ZEHLI A 5 I AT 05 4 8L R Ak R SE AR (H AR
AR 55, L, 1/2 MS + 0.5 pg » mL”
IBA Jy 741 il A A R 0
2.4 MEBH

HIEF W BN E B RERKE G T H,20 d
Ja BV B .30 d JE G E s R AE 80% L I,
K E RSB, 70~90 d J5 BIAT H A o i i
B 12.5 em, & 6~8 PR ZF (KM 1.E F)

3 Wi

A A A 3 7R ) A 28 B vk B A ) 1 4
TR BRI B IR T, BB PR 285 57
I AR AR T N 4 22 B A R 0 A TR T TR i e
AYFIZE 6-BA ZT KT CPPU %5 A K Z I NAA |
2,4-D  IBA [ TAA % ( Muleo & Morini, 1990; 5% ¥
X,2010; X0/, 2013 5 R AR SR, 2012)  HIFA
B, B R PRI 1.0~2.0 wg - mL' 4 ZT
XA Bk 2 355 P AR RS IO Y AR AR A AR 2
AR HEAE T (B A Se A B AR, 2003 5 5K I 10 F B
MWAE,1996) . dfI M E A KRG HIREA A
1) 855 7% LT 7 X A Bk 2 4% 77 o AR v A 5 ) 43
R ZER AR ARG AR R RS R B, iE
HW R 6-BA Fl NAA 44 AE & 12 UE Bk Bk A
P ZUE WA 2 28 19 404k ( 3R 55 2007 ) o 75
AR, AR EE 9 6-BA I NAA 19414 4b
L 6-BA F12,4-D 414 Ab B ) 254 F Bk
LB AU o3k (£ RF,2007) , ASHESE DL
BRI TR) MR BE 1) 6-BA AT NAA fY MS 3537364 ¢ 2R
21 MEAR A B AT AN 2R A S, A5 R R T
A EA6-BA 0.5 wg + mL" Al NAA 0.2 pg - mL”
(UG BEAL BEXT ¢ Rar EHFAEAE E R AR

GBI ROCR B R, 28 B A B AT R 2 2
PR B, AN EF HIE AR IS 91.2%, Y
AR AR AR B R W A R A T R A
A T e e AR A A R A K i
O ERAE AR A Bk 2H 2% 7% b AN A, 22 DAV 2
SRR, U HAE R 8 A A K B B (XK ST A
2005 ; B ALK AR 27,2011 3 2 = 7 ,2011)

TR 4 355 9 A2 AR ATF 98 S B, WS 0 R R AR
YA KA F a0 TBA (NAA TAA BV A] i gk H A= 4R
(ZHEHSE,2010; FRF- %, 2008 ;5 & 1 il
BILAR,2003) . AWFFEAIRE  ARLL A 2T
BERTHRM 0.5 ug - mL” IBA 9 1/2 MS 1, %S
AR, AR AR AR IR 6 4%, ORI

AN AR B 7 8 A R AR ) AU SR AR — 2
LR B A e 3% 7 S 0T A M P S A DA
2T ZFMIE B (Rt E 0 AE H BT, 2001 5 22 4k A
2R E L2003 ; R UESE 2010 B ¥ 45,2007)
FRAERR 2 2055 5% ] PR 58 (9 AP AR S RIAR £ ) 2l
WRZF ) ZE B AN 8 2 A AR AEE JE
Hr RFL I BJZE AR A BR8] i 5 O
FE AR (1 IH 4, 20105 XK YT 4F 2009 ; [
BT AELE 2008 ; SCIE 5 [ 52,2004 ; Gonzalez et al. |
1995; Adam, 1995 ; k& # £ 45 2005; % K fF %,
2007) . AWFFREER LI, i ES S
Ko MBS G s A 4, b & 4%
PR AN 28 ZF 0 B 28 22, T AR O 5 25 B 4% 1
AR E ST, e BRI TN
A BN EZF A 78, 40 T F AR, N
FEb AR R AR 7 AR PR AL T AT T ARIE
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