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Application of orthogonal design in tissue culture of Cerasus campanulata ( Rosaceae)

WANG Xian-rong, RONG Dong-qing
(College of Forest Resources and Environment, Nanjing Forestry University, Nanjing, 210037)

Abstract ; Effects of 6-BA,NAA,2 4-D and different explants on callus induction and the inducting rate of fas-

ciculated shoots in Cerasus campanulata were studied. Statistic analysis indicated that the main factor which influ-

enced callus induction and the inducting rate of fasciculated shoots was explant. The optimal medium for callus in-
duction was MS + 1.0mg+L™' BA + 1.0Omg+L™" NAA +0.5mg+L "' 2,4-D + Leaves, the inducing rate was
94.5% ; the optimal medium for the inducting rate was MS + 1. 0 mg-L"'6-BA +0. 5 mg-L ™' NAA + stem section
with bud,and the inducing rate was 37. 5% . The medium of MS with 1.0 mg+L ™' BA and 0. 05 mg-L ™' NAA was

optimal for multiplication ,and the multiplication rate was 460% . Plantets were transplanted to the 1/2MS medium

with 0. 8 mg-L ™" IBA and 0.2 mg-'L“1 NAA for rooting, when the explants reached 2 cm, the rooting rate could

reach 90% after 30 days,and the suvival rate of transplant was 92% .

Key words: Cerasus campanulata; orthogonal design ;tissue culture
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FORE, A RUBCH 2R 22 B I RTE R AT
B A SR AR U, R8T R R R, 2R K
B BRE— R KRB RB RN .. X—T/F
BRI B AR TR, T4 BR BT IR Bk 22 1
J7 W RERT IR AR, R FE5 & R B E R

YR, T REHERE T ETUEASER

R AP SRS IR Kb
1 MRF7TE

1.1 SMEMREEBNF R E Ab 18

2006 -4 B, Frm Mk K2 KILREHE
LR RO &, B LR i LA
Mt

BB, YIRL 2 ~3 om W/NEL, BB — IR
I FERRK YR 2 h FERE &AM T, A 70% KTE
FATHTE 30 s, TR K iUk 4 IR, A 0. 1% I FH5RTH
7 8 min, TR /KIPE 4 K, TEBE TAESEM TR

MG FREE Lo B A A4 TR TH 3 B 1) 43 ) 2
6 min F14 min**
1.2 ERFAE
B KA EZEER M AR TEKE

MBI R BT B 0. 6% (RENE N 30 g- L AU 5%
H(pH 5.6) FHrf7HE3E,30 d FE MM EFEHFHS
MEABL, MEFFESR = RIGYSMEERNEZF
FESE KRB YIMER S < 100% , B A = K15
Yo S A A RS J R SME (R B x 100%

AR E N (25 £2)C, HOGIT B, Sy
1500 ~2 000 Ix, & H#A A 12 hed ™',
1.3 FHEEFEMEZAR

DL MS MEAE IR, S L (3*) itstfr 4
FE3KFEMERRBR (£ 1), UiEF 3045
B RANBESENR, BB R, BH o A%, B4
HeFh 20 i, BREERP 4 1

R1 L (3)EFKE
Table 1 L,(3*) orthogonal design

. HF#h24 Types of factors
HFKF :
A B C D
Levels of factors L N 1
6-BA/mg-L"~ NAA/mg-L~ 2,4-D/mg-L~ AME A Explant
0.5 0.1 0.0 5 Leaves
2 1.0 0.5 0.5 H4# Petiole
3 2.0 1.0 1.0 H I ZLEF Stem section with bud

1.4 ZhZFIEsEIEsF

LAMS MAtA R # A, g4 2 E BA (0. 1,
0.5,1.0mg - L™") 5 4 K & NAA (0.01,0.05,
0.1 mg-L™") A BILAM 9 AMabs , TR % = HFH 3
B/ BF R x 100% |
1.5 4SRiEss

LA 1/2MS R 3352, VR0 R SRR )
WERAEREMARASHE(RES) AR
(TR EE R 15 - L', MBI K3 ~4
PR 2 om DL R, BedR T Gk G, 25 K 4 2F
BB ERERE LT RNBES, ERE = AR
BT B BRI BB X 100%
1.6 REYHBHK

e R BT, B FE N
B 5d, 7EE R G H IR, Pe A IR IR R 2,
FH 0. 1% W22 B REERRAL IR , 8 A SBRAR P , (73540
SHEEE 90% Z2 747, 450 7 d L 1/10MS 98 52 %t
JNEEEAT I A AR , T PR R WL B v T 2 A

A IR MR R £, 16 d J5HAREZE A
ER, BRIEFR% = BiE R/ BRI x100% ,

2 HBRE5HM
2.1 MEFHES
IERAB IR LR 2, BEEAR, KF

3 R R, sk, R H B EE
B XTEERBF I (3R 3) WA, ABARFES
EHFEEEFBR, HPIMEEHEERR, A
80. 50, ZER /MR 2,4-D M 6-BA XFHIMHE, R
ZArHI R 22.14 17. 60, NAA R Z K /N R 8. 13,
VLIS ME R R BAGHSRE 2R 5B KR

B3R 3 WH , MEFFERRHRELZRAHE,
HrisMaE 2R R KR, 7 24.2, T 2,4-D6-BA,
NAA X 3 MERKK LN 8.33 15@59313_( 3AER
XAEFFERFREFER

fie 3 B ATR M, AR S T A
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& HERE WRESE. THHRESN S g,
BRI KT BUR KRG A R, 5
WIERMEGER D, HEZ T, A EETHES
RAGALL,FE 1 5.6 5.8 SHLLERBE , FEREIN
2,4-DRy 1 SiEFRE b, AL g m B A
K8, B AR BAK, (N 62.0%, FEHIN 2,4-D
65 .8 SHFE L, HALESERE I HA
94.5% 85.0% , M HAHAEALIRE G S ER K
I,Ih R 6 5B A,B,C,D, & REFAMGALRM
BRIEAE,

HEE R BB R AR A SR B,
ZRH T NARES RO HGAS NN, i A7E

LUg gk nsf A, ke AR, 288
it BMEHFEBEIERABHAL RO,

XS HE, RAUH FERNIMEKRNAE
AREFEFHAAE T HARA SRR S HMEZE,
hE3 AIEH,AB,CD, RESFNEFHG, K
MAEHEIFEFE N 37.5% ,BI MS +1.0 mg-L™' 6-BA
+0.5 mg-L ™" NAA + H2EZEL

MAIAIGEERE , NEZFFHFRIRAC, FTRER
A TP SME R 0 B X, I
Sh TR, R MNB ISR TE, X
WRSHFFFERLRNERZ—,

F£2 EXZHARER

Table 2 The results of orthogonal experiment

BREHD P F % Factors P HERFE/ %
No. of mediums A B C D Rate of inducing callus Rate of inducing shoot
1 0.5(1) 0.1(1) 0.0(1) iH (1) Leaves 62.0 0.0
2 0.5(1) 0.5(2) 0.5(2) 14 (2) Petiole 78.2 0.0
3 0.5(1) 1.0(3) 1.0(3) ZEr(3)Stem 0.0 12.5
4 1.0(2) 0.1(1) 1.0(3) 1145 (2 ) Petiole 87.6 0.0
5 1.0(2) 0.5(2) 0.0(1) 222 (3) Stem 0.0 37.5
6 1.0(2) 1.0(3) 0.5(2) i H (1) Leaves 94.5 0.0
7 2.0(3) 0.1(1) 0.5(2) ZEB2(3) Stem 0.0 22.6
8 2.0(3) 0.5(2) 1.0(3) i H (1) Leaves 85.0 0.0
9 2.0(3) 1.0(3) 0.0(1) 114 ( 2) Petiole 44.3 0.0
#3 TEBFENTEIMEFFSENRESH
Table 3 Range analysis on percentage of induction of different explant sources
K, A B C D
K, 140.20 (12.50) 149. 60 (22.60) 106. 30 (37.50) 241.50 (0)
K, 182. 10 (37.50) 163. 20 (37.50) 172.70 (22.60) 210. 10 (0)
K, 129. 30 (22. 60) 138.80 (12.50) 172. 60 (12.50) 0 (72.60)
X, 46.73 (4.17) 49. 87 (7.53) 35.43 (12.50) 80.50 (0)
X, 60.70 (12.50) 54.40 (12.50) 57.57 (7.53) 70.03 (0)
X, 43.10 (7.53) 46.27 (4.17) 57.53 (4.17) 0 (24.2)
R 17.60 (8.33) 8.13 (8.33) 22,14 (8.33) 80.50 (24.2)

S NRBIE I AEZFNERE %

Notice ; The data in brackets represent the inducting rate of fasciculated shoot (% ).

2.2 EYMEKETDHREERNSFHANID
BA 1 NAA 25 e (5 Fi XF 4 3 33 9 0 %5 i 2 1A
BA 71 NAA R B¥%E 920: 10f B fE,30 d g7 &
A3k 460% (WLF 4), M 0. 1mg-L™" BA 5 0.1
mg-L~" NAA S BCEEA LG 1: 1A, S P BOR B
. HRRY, MM HE(BA) SHEKE(NAA)
RIRE]— 2 Y LB, A BER R T 4033 AE, LIRS

Honeg . HARA & A A RS R PR T 300%
2.3 SRBEFEINNEEROTW :
AR MEE R AR T RET MR,
WORFE 172 MS 355208 T IFHRE. AARRF
WE R IBA NAA R - F AN, ERFEH, A&
HARKENIEREEREMR, RFE 15.0% , 1R R4055
FREE D, 7EUEHR IBA MM AREFREL,
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BRI SH, HR L, £ RE LB, 25N
23.3% F155.0% , TEAXEH NAA W FRFE L, R
EE6G, B, BILPFRETREZE. Hit,IBA,
NAA “EHGHRE Y, XA ERZBEES, ¥
F8 %, MBYK 1.83 em, MAERKME, REFEE,
BEFRE G, EARKKT,1/2MS +0.8 mg L

IBA +0.2 mg-L™' NAA 53R BE ISR BRM I5dF
AT RS BB AR A A 30 d B KB E B LR,
RS ~9 em, ARFEAIK 0% .
2.4 HEEHWBH

3 MERNEANBRBERLEG6,

® 4 REBFRENSHEBILFRERIRNE

Table 4 Effects of different culture mediums on buds multiplication of C. campanulata

B HeR R REFE A/ %o
Culture medium No. of implanting No. of multiplication Multiplication rate
MS +0.1 mg-L™" BA +0.01 mg-L™"' NAA 30 85 283
MS +0.1 mg-L~' BA +0.05 mg-L~' NAA 30 70 233
MS +0.1 mg-L™" BA +0. 1 mg-L™' NAA 30 52 ‘ 173
MS +0.5 mg-L™" BA +0. 01 mg:L™' NAA 30 79 263
MS +0.5 mg-L~' BA +0.05 mg-L~' NAA 30 88 293
MS +0.5 mg-L™' BA+0.1 mg-L™' NAA 30 87 290
MS +1.0 mg-L™" BA +0.01 mg-L™"' NAA 30 83 277
MS +1.0 mg-L~" BA +0.05 mg-L~' NAA 30 138 460
MS+1.0 mg-L™" BA+0.1 mg-L"' NAA ‘ 30 76 253

£S5 ARBEFREXNHEBERGFE

Table 5 Effects of different culture mediums on rooting of C. campauulata

BRE BRFE AR R HARR/ %
Culture medium No. of implanting No. of roots Root rate
1/2MS 20 3 15.0
1/2MS +0. 4 mg-L~" IBA 20 7 23.3
1/2MS +0.4 mg-L~' NAA 20 6 30.0
1/2MS +0. 8 mg-L.~"' IBA 20 11 55.0
1/2MS +0. 4 mg-L™' IBA +0.2 mg-L"" NAA 20 12 60.0
1/2MS +0.8 mg-L™' IBA +0.2 mg-L™' NAA 20 18 90.0
®6 ERMHEEBBATERNRM
Table 6 Effects of cultivating mediums on transplant livability
i R/ B BTE B B BEH %
Cultivating medium Transplanted number Survived plants Livability
Bk Perlite 25 16 64
#%4 Vermiculite 25 13 48
DHRE G =11 25 23 92

Perlite: Vermiculite = 1: 1

Hi3R 6 MR AR P LB R A =101
T, L 1/10MS JE47 i T A AC B A T ph AR AR
W B R RS , B TS 3B 92% o

3 IMhNEHItE

EXiit iR R BN R RO T
B ERSETENE A . ARBER 4 HEZ

3 AK P AT 2R H R, WAURA 81 M EA
Ho RAERE, (UK 9 MMEEAE, IS T
FFEOGMMNEFHEERME, AT TEKEATT
Y171 AR R E LR A T AR TENERS

(1) SMERE R R KBIE L, RAWHFZER
AREFEF AL, M B AR B R TE LA A
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# AW LR RN RGBS AL FERNEE
SMEER . Fet, it BB ES G RE
HME

EREY, FHFEZEESMNEFHSES, SME
EBASET B, XU EFHEREERYERZ
—. ENeHESAIRE TR ILBIETE MS By
AR E, H AL RIET 10% , 78 1/2MS
B LA DR, FER RN 10% ~30% ;
fE1/4MS b, BEA LWL, FHIBFSEE .
HIL, ERRIETR , ABD BRI MS BRERKE
TLENE, VRS, RENEFHESE,

HTFRGHARES TEME EKFS A
B — A EER S . B, B iAo SME
&, FFAGHE, v LB &G TR &AL
BT FT IR B AR G RA O . NERE i, A
LA REREEREE K EEOEK, ER
AR R IETE P, B K 2 ,4-D WREE K
BRHMNERF ., Hi, ZEMNIMEENA RS AR
RO H SRR A RS s — 241
5T, IR AR, B R R MAE, @4
SR , T ARAR TEREATAR

()EFENF R BLEXREES TR
IR GHARNE FIHFHERE R, ik
HESAGHANBEEERE N MS +1.0mg- L™’
BA+1.0mg-L™' NAA +0.5 mg-L™"' 2,4-D + if &,
HiFEFEN 5% ; FESAEFHHE AN MS +
1.0mg-L™" 6-BA +0.5 mg-L~" NAA + HZEXEr H
BERN 3T 5% ;MHEZFEF, LA MS +1.0 mg-L'l
BA +0. 05 mg-L ™' NAA 3R B 1T, BB 3 K 460% |

YBRETE 2 em UL BB, A 1/72MS +0.8 mg- L™
IBA +0.2 mg-L™" NAA AR5 E b, M 30d
J& AR R IK 90% , B AR Fik 92% o
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