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W OE AR ER A B P s e B S L BT AOR 1% SC AR R ) 4 R B R SME AR SR PR
ARG TR AT 2 BOR BUZ 09 @ KOS 5 ST R e R T BT X NAA MR B 6-BA MR K2 Ak
PRI [ AT T 45 25 DAk R ok 20 2000 1 ff o A 05 (R R IR S 9 i e iy =2, S5 5RR . (1) iR ad
TR v 47 5% 2 BE A 1 e B AR TS 4R ) T 200~ 400 mg + LY PVP b BRI Bk =25 B 1] A5 250 B 1 25 je 2 B iy
ik, (2) @UIAS RS A TGS 28.3 h NAA 4.45 mg - L' (6-BA 0.28 mg - L™, Ifii 4] 1 JE ) i A
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Optimized study for plantlet inducing from cambium stem
cell of young stem based on response surface design
in Actinidia chinensis
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Development and Utilization, Ministry of Education, Kunming 650500, China )

Abstract ; In order to reduce the contamination rate and improve the propagation efficiency during the Aitinidia chinensis
tissue rapid propagation, the young stem segments of Aitinidia chinensis were used as explants, using the two-step culture

method. The response surface design software had been used to optimize the condition or influencing factor for callus
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inducing and its differentiation in this experiment. The condition was designed at three levels for the concentration of
NAA and 6-BA, and hypotonic treatment time, respectively. Meanwhile, the origin of callus and the way of seedling
formation were determined by tissue section. The results were as follows: (1) The periderm of young stem was removed
using tweezers under aseptic conditions can reduce the contamination rate, and the stems without periderm were treated
with 200-400 mg + L' PVP to prevent stem browning. (2) The optimum condition for callus induction was 28.3 h for
hypotonic treatment time, NAA and 6-BA concentration was 4.45 mg » L and 0.28 mg - L', respectively. On the other
hand, the optimum condition for callus differentiation or seedling formation was 26.4 h for hypotonic treatment time,
NAA and 6-BA concentration was 4.84 mg - L' and 0.42 mg - L', respectively. That suggested that the formation of
callus induction required a longer hypotonic treatment time and a higher content of auxin, and a higher content of auxin
and kinetin and shorter hypotonic treatment time was required for plantlets inducing. (3) Furthermore, the slice
observation during culture indicated that the inducing callus would be derived from division of cambium stem cell and the
plantlets would be originated from embryoid development. To sum up, lower contaminated rate, higher propagation

coefficient and somatic embryogenesis which had been obtained in this experiment would be based the foundation for the

41 %

stable propagation system for kiwi fruit industrial culture.

Key words: Aitinidia chinensis, rapid propagation, stem cell, stem cambium, Design-Expert 8.06

TR Bk ( Aitinidia  chinensis ) R 55 % ok @
(Actinidia Lindl) f Z24FE 4L BEASAE Y , 2 20 AT
YN B B A= SRR v B S Bl B B R 22— (R IBE
#§,2010) , 7E 4t 5L RT & BRI 66 ~FP & 118 4432k
BIorh, Z AT AT 56 AR AR K A8 Y (8 5 S0
& 2000 1] SR AR, 2003) , FRAEBEAE A — Fob e
SERRAED) , ) AT 5 BB AR A Ak v, B 3 S b
IBAE, AFTO0 RAAR 09 DR A 5 SR I FF 4 I 55 07
2, TAE RO B U A8 SRR, ) 2 B P B4k
AR AT BB b 455 ot o 1 000 B IR 2 4 HE gt
fefeoE Ve, T ELAT DL 4 40 7 1 JR 301, R AR 4 i 1
BAS PR ZH PR B A Ak 7l e Jre b Y
IR % N i) T

A KARBAR A BB B ETE A R A C
WESE, Horh A 45 SN 1 KT 7 X A A KT
R & NI AR A0 755 o0 AL 55 21 R 58
Br JREESE AR A B AR BAR R . H AR A Ak
A R ZEBE R A (PRZD L, 2005 5 7 58 A1 X
HAK,2009; TAF, 2017 ; 5K F A, 2014 5 SCIE 5 A ]
52,2004 ; JBURE B 25, 2018 ) 3 LEBIF 52 0 R A B bR
FBEORWWTFE S BA BRI A2 B VE T, 4R,
MR ZEB WA SRR I | il T SR T
AU BECEB A RS, il A H R Brb {5 gy g
Hr. YT AU, 1L 5 b XORR R oy AR L2, A
PRPIAR X 2 434k by i 2 A 21 A i A = 40 i
(Aichinger et al., 2012; Sozzani & lyer-Pascuzzi,
2014) o WIHE > A A SUAL R T 0 AR A 2 ) 3

A FNAE o3 HE A 2 IR o A tH B35 TR 12 |
AT 12 A5 T8 559 1 45 (Martyna et al.,
2014 ; Heidstra et al., 2014) , A5 3R, LHE U5 TR
JIT IR 1) 8 A A, 22 U5 1 4 b A AR A R R
IR 53, 2 B 40 B A A 43 B4 i e v ke )
HZAEH (Alison et al., 2002 ; Sugimoto et al., 2010;
Kaoru et al., 2011) , H FAHYIE W2 40 Hd (1 21
JHBE RS 7 oy Bk R PR B 2 4, R B T Al
LR o3 B AR IR e, T 2 T 4 v
B2 WBE i PR s, T A 3 He Ak 38 DA
PESAEY) T 4 ) BTG % ( Garces et al., 2007; Yu
et al., 2010;Li et al., 2012) .

ASL Y LT B R A Bk 04 ) B 25 B R S 9
BE TSR 2R B2t 1 1 A0 3 H B 2R B e HOR
W AD S SR AR AU AR K R R s R A
B SR 25 J K 0 A Wk 25 B AR R W)= T 4
FEIG o324 e AT HG At 400 6 19 05 1 5 e S A OE R 8
FRHEPREFAMBAI N ZEE G HY A, 55 H
TE @, I3 A, S8 SRR Bk 25 BOE U2 28
L) — WL FE 75 . XA RO T T AR R et
B R M AR A AE B TS YL R B A ) T4
0 5 5 A v TR X 5 ) R

1 #HEF*

1.1 #F#
AR & B Bk A ik =25 BE i B R 40 BH R
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Bk (Actinidia chinensis cv.‘ Hongyang’ ) ,

1.2 ik

1.2.1 shAR G & ZEBUEH ARKMEE 1~2 h
Jo , HUBERIE T R K 4, FE LW 4510 F , H 75%
M TCK CBETHEE 30 s, FHIH 0.15% R AR TH T 8
min, F TG B 28 187K ok 5 vk, 9 % B9 8 480 T
RIEIKG W ZEBVIAKEE 2~3 em M/NB R 42
FhAME,

1.2.2 BRES G o5 5 ZEBAEMET,
BRR A B &l B B i T e R 2 B v 4 VTR
0.1~0.2 em J& & T B %01k 4L F (300 mg + L
PVP) Zb 3 30 min, Fifi f5 4 A0 B 58 BE Y 2K B TP
BZ T 20 MR A B FR Ak RB B R B L) MS Oy
FEARBEFREL NN 8 ¢ - L' BUIRK 2.5 ¢ « LM
J 3 mg « L'NAA, 75 SR IG TR E K 24 ~26 C &A%
T TSR HEFR I O 25~30 d, ZEBE SR 25~
30 d Ja B ZEBE R YV E B RK E N 2~4 em /Y
INBEE 0.2~0.3 em M, T ATE L2 T 40 75
TR SR A S S B AR TR BT Y A 5L
o RBCRH 2,4-D N AE KR, BARBEE & @ 15
S (RS P B I I PR A B T BOOR iR
WITE B a3k, BRAbEBk 41 855 P 25 25k FH A )
WMFE LN 6-BA A NAA (¥ 3 FXI AR, 2009 ; 5K
78,2014 T9E, 2017 Wi 4 B 45,2018 ) . Ak, =
% BGHESE (2019) I IE , A 525008 U2 1 40 i
PRI FREEE MS A F7 SL LA B kAT R
PRSI 6 g - L' BAEM 35 ¢ - L7 M M AT
WL NAA J& 6-BA, 7E 1 800 ~2 200 Ix, (25+
2)CTIHEFR, R, X2 85 3% 19 b 35 ) i
177 Bl S5, ab BEA 1] 4353 2 0.5.10,15.,20 ,
25 .30 .35 d, 45 R A AL BRAF [A] 7E 25 d LR, 28 B
Z LA -2 B IR 07 208 gl i, i 30 d DL 2R
BOW W AR AR B 00 2 25 KM R R, IR, 76 R
Design-Expert 8.06 #X{4F#E47T = /K151 F 85 77 55 14
PRALBERERT , A5 5 37 56 1Y b 38 [] 326 4% 25 ~ 30
d., T NAA,6-BA ¥k FE /T FR 40 5l & 2 3,0.2
mg + L', NAA [6-BA ¥ 1Y F IR 735l ky 5.0.5
mg - L', (KB A58 5 1 2L B el 2R B Y] i A
MOHE SR IR P R IR, 4 20~30 d i R G 2 B
T2 238 VA 0 S R ARAR, 138 28 43k Ry
AEZ, AR SLREST 3K,

123 AR RRERGHTRED G AR B
B Rk 2R B KA O ZE B Y A i

TR Mg, U sk FHAE F-U0 F, rh vk 20 s (0
5, MREZFEIIE RN E 2~3 em B H
BRAEAk 2L B sk 2R B D) U0 F B AR AR ROk B
FRIAE S A AR B, B3R 00 9 1/2MS 85 5%
FE+NAA 0.3 mg - L7+ ( BERE K BiIR T [A]) 39% Hi +
0.8%%5 15 . 1/2MS 15323 +IBA 0.3 mg - L' & MS
Ri g2 +NAA 0.3 mg « L', BRI A AR 1% 37 3L 43 1)
R 10 BRAIE, B0 10 d Sl AR SR K,
SEEE 3 W,
1.3 i1

B4l o B SPSS 20. 1 & Design-Expert
8.06 AbFH

2 EREA

2.1 ERETHRREESAGRESUHESET
Bk 2L B A o8B, 8 N8, B Wt
TR, 3 BURRAE M =5 BB IR L AR b TS e, Wi ke
JA AR TR TI5 G4, AR S K 0 ke Bk 25
BRI Y RN 45% ~ 62% , il 14 8 B 95 e &y
15% ~21% , (ASEBxEpk=E B AR W 25 5 K A ik,
e Ak =5 B 2 B 01y 25 W IO T s ) 25 B A 0 1 O
B, BB 25 B P A R AR B S v A AR
Bj 125 B BB A (T 1, A) L A RTI 45 2
W EXT 150,200,300 ,400mg - LAY PVP 45 4b 3
30 min, & M 200~400 mg - L™ #BHE WA 4 1 i 4R
R, I, SEH 4R T 300 mg - L7 PVP 24
FiE AL, I F ] Design-Expert 8.06 i 4 % H kb
PRI R HEAT T4, T8 BUZ T 4 ML A5 Ky 97 2
B9t 25~30 d 25 Bl 2L Be U e A L5 5 5 1%
FEEEP TR IR B3R 10~ 15 d J5, T e 2L B R T
ST S U -S| IRG R NN N R ]
(embryonic callus) I (& 1: B,C) , & M E A
Vit B R R 4 1535 20~ 25 d J , PR dn 4 vl B
B et gh 25 MR 4 i (B 1.D,F) . M
WZEARE ZFREY) B B, R 28 U5 1 A5 A 9
HEHL(E1:E), YYHKZE 2~3 em BFHEA]
W) N AR RS B R AR (E 1.6) .
22 BB ETHRNAGIFESERESERL
9% 20~30 d 5, SRk 25 BT R K R vk gt
GrtERG (E1.8,C) , &4 A A @
ML R IR 1, B 2 N2 Design-Expert
8.06 ST T AR RN I B Al INIEL 2 W] LU
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AR RX @GS RN mE Rk, TE
Design-Expert ZC: [t 73 BT (18 55 185 42 K i g 11 o, 55
PR 2R TR A AT R I R 2R ) 32 BLAE FH B RN, R
FoR A2 TAE /N, MR R AR R (AR S0 s A
2007 ), Wil 7 TR A% 35 5 A8 A AT Sz e S % R 38 6 e )i
(BB 5 ] g, 3 88 8 2% 3 B 5% B N | R 22 R 8K
(TKREEHISE 2014 ) . I 2 ATHL, B A] 5 NAA ¥
JE .6-BA MRFE 5 NAA Wk FE 19 3¢ BAE Ao, [m] B
A NAA MR K2 6-BA Wk BE By 52 48 R, X 4l
JRWRTETs 22 03 A (4 2) A=A R v A I ]
XSS R AEYIE R R R EEZER (P <
0.05) . AR MIEIE BN Y=-17 839.8+
1 296.8x,+109.8x, +982.3x, - 3.5x,x, — 13.3x,x, +
27 1x, %, — 23. 4x,> = 1.91x,> = 1 017.1 x,2 (R* =
0.964) , .Y HEHTEFE;x, x, 05 575K
BffE] NAA WREE 6-BA Wk, H MG IER 4F K
PRI P E M 0.000 31<0.05, BRI P
fH0.251 8=0.05, J7 B ATt Jo 0% S5 A S5 A A B
6] 28.3 h NAA 4.45 mg - L' 6-BA 0.28 mg - L™,
MHRT LU I 102 515 S 5 B AR B Ak B A
A E AR,

Bifi 4 15 SR B) 9 S S, ZE B 2R B ) TR A
AR PEA s 2 Ak gh 28 (8 1. D) JFIE 4l v (&l
1:F) YK E 2~3 em B AU R E AR R
FRHEM R SR, AL B A T 4 2R T R L 3R
1, 3 N4 Design-Expert 8.06 43 H7 FIr 75 B9 580 0 1f
KAgmn . KL 3 AT LLE Y, 45 B3R X AR OE 1%
B E 2R U HE NAA S Pupfa) ), %
Lk B O NAA MRJE 6-BA ¥k B K] = PR 2% ] 3
AHGRIEAEZR T NAA 5 6-BA [6) i EAEAH R
N NI R T A, NAA MR 6-BA e B X A AR TE
PRS2 M B, DA v A 3] 4% R 2% 6 A R B
BRSS9 8109 5 B2 Y = — 10 237.9+ 743, 6x, +
21.1x,+940.3x,— 4.8x,x,-23.1x, 2, — 156020, = 13.2%, > +
27.6x,°-658.3x,>(R*=0.892) , =\, Y HHHRIE
B AL S BiRRR A AR, 3R 2 R BT
R PH}0.011 2(P<0.05) , Wil 1 P {4
40.345 5(P=0.05) , RUIBHUB BN L), B
007 R BT JS 0 SR A AR A A BEIR] 26.4 h NAA
4.84 mg - L' 6-BA 0.42 mg - L™, N 0] LI H A
PRIE AT 284 v 1 AR K R RN 3 2% 1T 22 oK i 0
(I 5 Ak B ) 55 0

2.3 AGARARBERZENHRE

ZEBCREY] R Lok A, vl 5K E T 40 i K
PR, 28 rh 2 g £, n] U5 21 HE 5] 5 2% 10 40
M (R 1.T,0,K) o BB 400 0 A 24, 7T
EE AL AL IR AR S5 4 (1.0, 1) , B E A IR
AR K W54 (1B 1.0) 7R 22 BeY) 7 i 3R 1 P U
LR WOIRAR B %2 T 1 04 JUDR A4 25 IR A4 25 (18]
1:D) ., Leikarge o, 78 25 BOE mUZ /Y 40 il 38
A 1) R S ) /N YR B T T G ) 4 e AT (T
1. M), A2 S0/IN B 2 T 40 Y — KA AE, 1
BRAER & =5 B Y )2 TR AR T A0, HL Ay
S4TE 140 M AT sk 2 4 it ] s i T R A 47 S TR
T, e 28 BUVOIR AR 2 K 2
2.4 A RIEFEIEE

MR EARE R L 15 d )5, EBJLF
FRA AR RE MR, WAERM B IRK L&,
1/2MS A3, MAE = b, 1/2MS 5 MS A7 2
S, PEPE NAA MRS FRCR S 4F X 2 I R
BEAI 8 5 e, XA A i AT R AR (1,
H) , 00 A 95% LA b, 3% WA Bk b Wk 41 8% 4 i 19
B TR AN

3 Wi hE &k

A5 38 2o 2 B 25 B ) B B AR TS e 8 (IR i
A FRAE 2L BT A0 P KR SR A S T A 28
BV A S 3 A4k, I3 3 e 7 T B3 R A B A%
PR PLAL, SE3R T 21 BHBR A Bk 25 B T 40 i B H2 T B
YHTI P B AR R A, R R 7E AL T ]
NAA B 6-BA ¥ JE 53520 27.50 h 3.00 mg - L™,
0.20 mg - L' BF, IR @ 5 i 5 % 1k (287.30 +
12.00) % ; 7E AL BEAH ] (NAA W 6-BA ¢ 5 5
4 27.50 h,5.00 mg - L 0.20 mg « LB}, A ERIE AL
F3K(329.50 + 9.06) %, LA IPERIE B LMl
MRIE R (RIB FilAb 3 27.50 h \NAA 5.00 mg - L,
6-BA 0.2 mg « LB, I @405 B3 FAR R B %
I3r1h (249.47 £ 3.21) % .(329.50 + 9.06) % , A] 3£
NIRRT T3 =R 6V ST 3T I S SAN ER i/ 7
R BRI 5T, SCEIBE FUA] 52 (2004 ) ) FH 21 BH B
BEZEBE 76 MS+BA 1.0 mg + L' + NAA 0.1 mg - L™
WIS 88% M AL i 4 21155 5 5 s AH I A
Y576 MS + BA 2.0 mg » L'+ NAA 0.1 mg - L', %
SRR E] 56.6% , H N ESF (2016) A FH 1 FH
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A PUEAL AL BRI ZEBE(1,2,3 3 B0 R 2 W 25 B R AL AL BEZE B BB R AL B B ) 5 B. ZEBER I WL S 6 I 1 A
fi; C. ZZBYUIFE R E @ D. 2B M@ LRI ZE KRR ZE ; E. fRf8e T rgh 28 F. 22 BRI sl I @
FOACIISIE ; G, ARSI, H. Bak iy L Pkan e (8 2 40 MR SR A 4 AT ( x40) 5 J. b 4r e 098 il 2 40 i T8 i iy
ML R (x40) ; K. IR TR RZ AR ; L. T 82 A A R4, ML 4000 b 8930/ (x40) , EC. Rtk
fi; EM. JRIRIR; ES. RIS SL. JRIRIKLIZE; SSC. T4l ; SV. fl/hEit,

A. Stem treated by anti-oxidation solution (1,2,3 was stem unremoved periderm, removed periderm stem treated with anti-oxidant and removed

periderm stem with untreated with anti-oxidant,respectively) ; B. Green callus forming on the stem surface; C. Callus forming on the stem section;
D. Embryonic stem and embryonic bud forming on the stem section; E. Young bud section under anatomical microscope; F. Embryonic callus
formed on stem and the differentiated seedlings; G. Rooting seedlings; H. Transplant seedlings; I. Stem cell cluster derived from stem cell stained
with neutral red (x40); J. Stem cell cluster and embroid derived from cambial cell stained with neutral red (x40); K. Stem cell cluster and
embroid derived from cambial cell stained with neutral red; L. Embryoid derived from cambial stem cell; M. Small vacuole in the cell of stem cell

(x40). EC. Embryonic callus; EM. Embroid; ES. Embryonic stem; SL. Embryonic bud; SSC. Stem cell cluster; SV. Small vacuole.

K1 7 AR B 2R BOY iR T 40 MO 4l v i i A

Fig. 1 Proceeding of plantlet inducing derived from cambium stem cell of young stem segments in Actinidia chinensis

BRAGER 25 BEAE S SMAELAA 43 3% 21 BH R A Ak P it %5
SEMEAT LA SR GY , (R @575 T | MARIE R
PRSI NI R AR &, AT R
AR 1.0 mg - L' ZT+0.1 mg - L NAA , 5 SZ5 /Y
WHBESHER —EMER BHFAHT 2T,

R M 2R T 2T iR, A
S T A I R BE 19 6-BA S I 21 BHBRAE Bk 1
RO RN %S LR KB WAL A K, 7EB B
T SEAETT AR A M, 0 R FLA M 2% 2 Kk AR S5
Ak, 51 R AR o AR B AR, AT P i R 2R
AW B (P X% 1994 R E B 2019)
YE MY E LS 2, W E Y B (ROS)

FEAYIR AR A E B EE AR (Schmidt &
Schippers, 2015 ; Schippers et al., 2016) ., TEAH Y
Hr R R T T g A A2 2 4R ) 0 X ( central
zone) Fb AW A &5 B 44 PR T FELSE v X ] BT X J8K
( peripheral zone ) © 73 1k HY BF & 7 K 40 Ml
(differentiated transient amplifying cells ) ( Aichinger
et al., 2012) , & K 21 A [m] Y5 25 ¥4 3 % 5 [H F WUS
(wuschel) AJ G TEH A 0Kk B EBEH
O DX DA HEFE T 40 M 19 IR S ( Daum et al., 2014)
BT, Zeng et al. (2017) AL RE IF I M RE, BF 5 T
TP TR T 240 M A R Y AL AR 3R B T 40 v
JIF 2B AT B 1 A OE WUS 3Rk, M4+
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A. TALBEINE] 5 NAA HEAE; B. BikbBEmE 5 6-BA HAE; C. 6-BA 5 NAA HAE,

A. Interaction between pretreatment time and NAA; B. Interaction between pretreatment time and 6-BA; C. Interaction between 6-BA

and NAA.

B2 WFIE] NAA RIEE 6-BA 2 45175 5 < 3 WA Fy ) B 1 A1 45 o [
Fig. 2 The response surfaces and contour maps of callus inducing frequency influencing under

treatments of pretreatment time, NAA and 6-BA concentrations

Hi¥ki% 7% Plantlet inducing frequency (%)

C:6-BA

A. TALHERT ]S NAA HAE; B. WiAbPEAT[A] 5 6-BA E.1E; C. 6-BA 5 NAA HAE,

A. Interaction between pretreatment time and NAA; B. Interaction between pretreatment time and 6-BA; C. Interaction between 6-BA

and NAA.

K13 BSTE] NAA ¥ 6-BA ¥ JEE XS AR J0 3 52 ) 149 M SO T 1 25 1 14
Fig. 3 The response surfaces and contour maps of plant inducing frequency influencing under
treatments of pretreatment time, NAA and 6-BA concentrations

T AR R R ) IR SR XA R B e kT
ML AL, i AL (H, 0, ) R A B 1
845 BGE AT S 4, 4 e o 4 1 S o R I I
SR TR W S T A MR A R S5 R, I,

AR B S T 5 o AR Y LB R T A R
AL B AR RS 1 G ( Zeng et al., 2017) . ¥
WY A (1994 ) XK R 1 i 92 26 B, FE AR5 3% e
T, B E R KR A R AR S S St A Ak
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x1 ARLGEXEHETHEENE
B ESERBEENRN
Table 1  Effects of various treatment on the frequency

of embryonic callus inducing and plantlets forming

derived from stem cells derived from cambium

NAA 6-BA

WikbE o biogii TH AR
- e i3 = TE

aE ok R sk pax
AbFR Pretreat- concen-  concen Callus Plant
Treatment  ment R R inducing forming

. tration -tration

time (mg - (mg - frequency frequency
(d) L) L) (%) (%)

1 25.00 3.00 0.35 241.27+ 209.43+
6.03d 3.61a

2 25.00 4.00 0.20 79.47+ 173.20+
3.66¢ 5.86k

3 25.00 4.00 0.50 242.17+ 282.83+
6.51b 1.84h

4 25.00 5.00 0.35 93.70+ 111.30+
4.06¢ 2.25e

5 27.50 3.00 0.20 287.30+ 213.83+
12.00a 5.17¢

6 27.50 3.00 0.50 86.27+ 112.80+
2.94c 3.12¢g

7 27.50 4.00 0.35 72.00+ 115.83+
0.44h 2.24eg

8 27.50 4.00 0.35 104.03+ 143.53+
091e 2.97h

9 27.50 4.00 0.35 120.17+ 132.93+
1.37¢ 3.691

10 27.50 4.00 0.35 178.10 = 265.47+
4.75f 7.261

11 27.50 4.00 0.35 215.37+ 316.10+
1.81d 9.50j

12 27.50 5.00 0.2 249.47+ 329.50+
3.21b 9.06d

13 27.50 5.00 0.5 271.24+ 207.67+
7.57a 5.82ac

14 30.00 3.00 0.35 229.80+ 135.93+
6.13d 0.49f

15 30.00 4.00 0.20 248.83+ 150.57+
5.87b 3.90h

16 30.00 4.00 0.50 90.87+ 105.03+
3.21c 1.36g

17 30.00 5.00 0.35 267.07+ 15417+
6.41b 2.73h

. MFRFRFORA N TR E 2R (P>0.05) AR FHEER
IRAFHAE B EE#ERF (P<0.05), # Student-Newman-Keuls
HEAT 7 2R

Note: The same letters indicate no significant differences in the
group (P>0.05); Different letters indicate significant differences
between different groups ( P<0.05). Anova test was analysis by

Student-Newman-Keuls.
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Table 2 Variance analysis of regression equation for callus inducing frequency and plantlet forming frequency
A SE TR %
. Callus inducing frequency Plant forming frequency
g2 -
Source of A HﬂE X )
variation df Rl ¥y F (i P1H Rl Yo7 F (i P1{E
Sum of Mean . (Prob=F) Sum of Sum of . (Prob=F)
F value F value
squares square P value squares squares P value
[EEitl 9 0.0005 11 171.5 20.9 0.000 3 75 174.2 8 352.7 6.47 0.011 2
A-time 1 3104.7 3104.72 5.81 0.046 7 2 083.4 2 083.4 1.61 0.244 7
B-NAA 1 1584.9 1584.9 2.97 0.128 7 14 272.1 14 272.1 11.1 0.012 7
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AB 1 691.7 691.7 1.12 0.292 6 12924 12924 1.00 0.350 5
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Residual error
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Loss of quasi item
iR 2% Net error 4 1481.2 370.3 4274.3 1 068.6
BIRZE Total error 16 0.000 01 84 217.9
T P<0.05 FRIEIR 03,
Note: P<0.05 means the index is significant.
x3I EREFENSHEHERRKIOTMG 733-738. ]

Table 3  Effect of rooting medium on the rooting

characteristic of plant

ey |
v Bz AR e A S B
}Ki3%3E  Phytohormon  Rooting " Length Height
. Number .
Medium and rate £ 100t of root  of seedling
concentration (%) oF roots (em) (em)
(mg- L")
1/2MS NAAO.3 100+ 13+ 5.1+ 6.3+
8.43a 1.52a 0.31a 0.54a
1/2MS IBA 0.3 98.5+ 6+ 2.7+ 5.1+
6.72a 0.71a 0.25a 0.41a
MS NAA 0 .3 97.6+ 2+ 0.18+ 5.8+
7.35a 0.51b 0.12b 0.51a

T FRIBIA R 5 B R R A 7 3B M 2% 57 (P<0.05) o
Note; Different letters in the same column indicate significant

differences ( P<0.05).
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