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B OELUSTARAEREGRIARHN . BYTHEZRHAAEFERR, SRRV FUEFRAERE
MS+0. 35 mg/L BA+0.1 mg/L GA, , liZF# R R A4 85 % LA b RS R B0 F“ 3% 227 WA LR A MS
+0. 3 mg/L GA; +0. 1 mg/L TAA+0. 25 mg/L BA+FA§0.5%, ‘M4 K A MS+0. 3 mg/L GA;+0.3 mg/L
TAA+0. 25 mg/L BA+EJ80.5% , ‘ W% %A MS+0. 3 mg/L GA; +0. 3 mg/L IAA+0. 25 mg/L BA-+3ihE
0.3%, ME A-17" % H MS+0. 3 mg/L GA; +0.3 mg/L IAA+0. 35 mg/L BA+BHE 0.5% . H I BT 5
~105 B HRERA 1/2 MS+1.00 mg/L IBA AR K 70% ~90% B REMEEFURNTENSRER
BtE, RERWEOU U L BARFEMBEAE LR,

KR WEASEF ERLL

FESES.Q813.172 XEARIRE:A

Optimization of Shoot-tip Culture System for Raspberry

CHEN Qi!'?,CHEN Yu®,HUANG Qing-wen*, WEI Ya-hui'*
(1 Key Lahoratory of Resource Biology and Biotechnology in Western China, Ministry of Education, Northwest University, Xi’an
710069, China; 2 Department of Chem, & Chem, Engi. , Baoji College of Arts and Science, Baoji, Shaanxi 721007, China; 3 The
Basic Department,Shaanxi University of Chinese Medicine, Xianyang, Shaanxi 712046, China;4 Shenyang Agricultural Universi-
ty,Shenyang 110161, China)

Abstract: In the present experiment, five raspberry varieties were employed as the experimental materials,
the rapid propagation system based on shoot-tip culture had been established. It was found that: the most
suitable cultural medium for germination is MS+0. 35 mg/L BA+0. 1 mg/L GA;,germinating rate could
reach more than 85% with the medium. The best media for multiplication are followings: ¢ Early-ripening
red’ raspberry and ¢ American No. 22’ with MS+0. 3 mg/L GA; +0.1 mg/L IAA+0. 25 mg/L BA+agar
0.5%; ¢ Australia red’ raspberry with MS+0. 3 mg/L. GA; +0. 3 mg/L. IAA+0. 25 mg/L. BA + agar
0.5%;*Yellow raspberry’ with MS+0. 3 mg/L GA; +0. 3 mg/L IAA+0. 25 mg/L BA + agar 0. 3%;
‘Blackberry A-17’ with MS40. 3 mg/L. GA; +0. 3 mg/L IAA+0. 35 mg/L BA-+agar 0.5% ,propagation
coefficient could reach 5~ 10 times. Rooting rate could reach 70% ~90% with the medium of 1/2 MS+
1. 00 mg/L IBA. Transplanting surviving rate could reach more than 80% on the river sand.

Key words: raspberry;tissue culture;system optimization
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RRMIEH AR WEN RE RE LB
ERRERE. WERLGRMIE . MMER . FHE
i ERBMEH ., HEHWELEE E.SOD,
FERTRENZELY R, R REXRFUBY REML
BREBAKRZE BRI BEREY., Ak, #
BRIERMA LEBREAIREN EEFS5F 7
T-HME=ZRAFXNARE. EESERKAKS%
oA 1995~1998 FHARMB LA =BRE T 2.8
Y, BRNRENERIFERYN 2667 hm?®, iR
EXRBW, ERERLA NS5 F hm’, B FREWHE
AR BANARECHNENEERE
AR FEERBMER.

HshE 20 #4270 ERIFHBITREHL R
5T, Broome %511 F 1978 £ i B % 4 435 B
BRI, Avitia ZP MSEFHETHE 4 P RIE
BT IRE W EHEIR R Lankes %1 DI MR
T AR RSMEEH TR G EME
HME A B ] & A R ALBR R R IR B 127 s Kei
00T 350 PR M1 O O B A P W) /D TE R R AL U SR
RPABEENIESKEAHEBLAZR . FAHBR
J& ¥ BEE M Al FR 8% Erig £V B RN RBH
B R Z SRS E 2 mmol/L BA iAHE IBA
N FRER. BENARNEHAERNEERE
R ENIES BB NERMW F LB IMEK
HITHR., XTRENZRAAEFENCHE—
WREC AN E R M ERAR SRR
BAREARVEAHR MR NMRE. RS HEL
SAMERBIE R CEE 22 SARNE,  BMAW
BOCRRAWE . CENE . CBE AT HAE
FRABRPHINEERTETRETNR BT —
IMEANTEARNBEERAAERPEEHER, T
N A P R A AL R R R IR AR
1 BRI
1.1 # ®

REM A RERERL KENER, BBRAEK
e —FEAER%. s MTHELMNSSN EE 22
SURE CRMANE . RBLRE (LT 45
RN E22 ML’ Ba),  EWE R
AT,

1.2 /5 &

1.2.1 EEHBNES HEEFH2~3 am K
WAMFEOEE,FKMEE 1 h, BEKZHT B
MBI 70 % XS’ 20 s, 8 0. 1% HeCl,

6 min, BE/KEBM.ohk. NHBEEHNZER LY
BUCHE 3~5 mm WZEREBEMNTREEREL.BS
Forik. 30 dFREHEEN.

1.2.2 ExFH MSEAEHFECEREFRL/2
MS) , fEHE 30 g/LCAERKESF 15 ¢/L) B Mg 7 g/L
GEFHIEFRBR ). pH 5. 6~5. 8, HEF (25+
2)C, 658, 1 500~2 000 Ix, YA H#H 12~14 h/d,
1.2.3 HEEF MHSMHEEH LR SEZEMN
J& K AR ZF 5 BB RR R R B MS N A R B E K
TR ERRAERE EHTHAER, AR
Baoku B, R ERRE ®ITHR GA.TAA,
BAHIRABEEARBEKFEGER DX EBENE
W, ¥ 30 dSRAEMEEN.

1.2.4 £REF FHAREFRB-SHES W
pgiastg v RIF EKEE R 2~3 7.8 2~4
cm B ZFE, WEEEBY T, AN R R 1/2MS B iR
FBMEKEWEMRERELER. 30d5GHAELE
1.2.5 BHEHMEF HAEEARER30d
JELFERSIE THER I, ZE O KEBRE3Id. #
BRI, K ERE RS . BRER
K. RAZHKS WY . UMEAQ: D3 FEREKX
WA AT, PR BE 3 17.5°C(28~7°C) , M
STBRE R 85%~90% . 30 d 5B G BIEHEL .

*1 MARKRBRERSKE

Table 1 Factors and levels of multiplication experiment

H#E Factor
X7
Level GA;3 TIAA BA Bk
(mg/L) (mg/L) (mg/L) Agar(%)
1 0.1 0.1 0.25 0.3
2 0.3 0.2 0.35 0.5
3 0.5 0.3 0.50 0.7
2 ZR54M%h
2.1 R¥EHF

2.1.1 EREMEFNHEUE EFE MSH+
0.35 mg/L BA-+0.1 mg/L GA, ¥F & K ZF
TEEMEE 3~4 RFHHER. £4~5d,FEKHE
AR EL2~3d, /NEFIEMRE; XL 4~6 d,BEH
N EWER S B ARFHEZERL.AB).
WRGHEEKEW, 2 1 AALTEBAREH, L
ANABEEK L 0~2.0 cm, #HRAH 5 MRE M
MoOANEMBIEEATEMNREAR, ‘BE A7
MW HEEERR,.F13d, ‘E227HEE
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ERE.F17d, ‘B4’ BMa &% 15d.

2.1.2 ARABEAEHBEWROMM K2 T
HOMEMEIRENBFHREEHEE W 4
BRENHREERBEER. | SHEFENHR
EEE, A 89. 3%, S H B FEMIEH R ELRIK
PR E KT (P<0.01) s kM I 3 F AR MM A4
KEER KEEF. M ISERENHREERZ
Gr3Ih 74.57% M 70.57%)  H - E LB EER. V
SEFRENHEERME U 7. 1400, L T SHERE
MBRETH 2K, SHEBRFEBHREEZRYS
PR BEKRY  ZEFE LR FEKEE K5,
AW AR 3 3R B SR E 8 MSH+-0. 35

KW FEERLRRITH AL ,5 NRHFIHLL
MEOHMBMABB KR, L IMBEREBNCEE
AcCITBRAM . SA @R Z IR, WM ME R B &R
KRR LEF)  BRa MM AR BWNE,
CREACTCE222ERTLC.DES,

B REAK/N(E O, 4 BFXEHMEE
ABEwW b KI/NHIT R WML M ER A
B BASHE>GA, >1AA; ‘% 22° BB >BA>
GA,>1AA; ‘B4’ & GA, >BASHE . IAA; ‘&
AT R GAS>BASHIE>TAA, HBILEH 4
HF xR wa e R 2 RE K, BA X ‘H®
MWLM BB WAL W KGA;, X Ra MR

mg/L BA+0.10 mg/L GA;.
2.2 TS

B AT MBI R B X R 227 MBR W K.
Xt 5 A~ PO W AR/ R F 08 TAA,

ATHBHBARLLHR T ARBRAKF EE MARREFKEE & ST T MR R REL R
PRWEERT 5 M MFFNERNE N, ZRGEGED HER B4 M E227 KR AMSH0.3mg/LGA,
®2 TRAMKAQATBFHERHEM

Table 2 Effect of different hormone combination on germination of axillary bud

%22 ML Australia BL4T Early-ripening BE A7 TR
AR BHE American No. 22 red raspberry red raspberry Yellow raspberry  Blackberry A4-17 M {GR
Medium No. inoculations ea(n ; )
GN GR(%) GN GR(%) GN GR(%) GN  GR(%) GN GR(%) ’
I 70 62 88.57 63 90. 00 60 85.71 61 87.14 67 95.71 89.43a A
I 70 49 70. 00 55 78.57 49 70. 00 50 71. 43 44 62. 86 70.57b B
i 70 52 74.29 55 78.57 48 68. 57 57 81.43 49 70.00 74.57b B
I3 70 37 52.86 40 57.14 41 58.57 44 62. 86 38 54.29 57.14 C

. 1.MS+0. 35 mg/L BA+0.10 mg/L GAs; [f. MS+0. 35 mg/L BA+0. 20 mg/L GAs; [[. MS+0. 35 mg/L. BA+0. 30 mg/L GA;; V. MS+0. 35 mg/L
BA+0. 40 mg/L GAy;GN. i 53 ;GR B R ¥, RANEFRERERBE (P<0.05), AAXEFHERERRBF(P<0.01), F=58.15,F 0 (7,28) =
3.36, TH.

Note: I . MS+0. 35 mg/L BA+0. 10 mg/L GA;z; 1. MS+0, 35 mg/L BA+0. 20 mg/L GAsz; . MS+0. 35 mg/L BA+0. 30 mg/L GA;; V. MS+0. 35 mg/
L BA+0. 40 mg/L GA;.GN. Number of germinating; GR. Germination rate; The normal letters mean significant difference(P < 0. 05). The capital letters mean ex-

tremely significant difference( P < 0.01). They mean the same as fellow.

%3 TRLBEASTERMHFMARY

Table 3 The propagation coefficient of buds under different treatments

K% Factor 145 £ ¥ Propagationg coefficient

‘%5?3 GAs 1AA BA Hilg %22 . 3N LN L BE AT
treatment  (mg/L) (mg/L) (mg/L) Agar (%) American Australia red Early-ripening Yellow Blackberry

No. 22 raspberry red raspberry raspberry Ay-17

1 0.1 0.1 0.25 0.3 5.73 8.74 4,62 6. 85 5.06

2 0.1 0.2 0.35 0.5 4,89 7.59 4,32 6.06 5.39

3 0.1 0.3 0.50 0.7 4,43 6.37 4,16 5.90 4,47

4 0.3 0.1 0.35 0.7 5.09 6. 67 4,65 6. 20 5.87

5 0.3 0.2 0.50 0.3 5.24 7.00 4,53 6. 56 5.60

6 0.3 0.3 0.25 0.5 6.14 9.93 4,93 7.05 6,83

7 0.5 0.1 0. 50 0.5 5.54 6.52 4,70 5.92 4,50

8 0.5 0.2 0.25 0.7 5.00 6.41 4,47 6.54 4,42

9 0.5 0.3 0.35 0.3 4.88 7.59 4.33 6,45 5.56
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Table 4 Range analysis of the propagation coefficient with different treatments
mh HE ‘
Variety Factor Ki K Ks ki ke ks R
GA3;(mg/L) 15.05 16. 47 15. 42 5.02 5.49 5.14 .47
*22 TAA(mg/L) 16, 36 15,13 15,45 5.45 5.04 5.15 .41
American
No. 22 BA(mg/L) 16, 87 14. 86 15.21 5. 62 4,95 5.07 . 67
Hhg Agar( %) 15. 85 16. 57 14,52 5.28 5.52 4,84 . 68
GA;{mg/L) 22.70 23.60 20,52 7.57 7.87 6. 84 .03
3 E48 IAA(mg/L) 21,93 21.00 23.89 7.31 7.00 7.96 .96
Australia red
raspberry BA(mg/L) 25,08 21.85 19. 89 8. 36 7.28 6.63 .73
s Agar( %) 23.33 24,04 19.45 7.78 8.01 6.48 .53
GA;3(mg/L) 13.10 14,11 13.50 4,37 4.70 4,50 .33
TAA(mg/L) 13.97 13.32 13.42 4,66 4,44 4,47 .22
Early-ripening
red raspberry BA(mg/L) 14,02 13.30 13.39 4,67 4,43 4,46 .24
Biflg Agar(%) 13.48 13.95 13.28 4,49 4,65 4,43 .22
GA3;(mg/L) 18. 81 19. 81 18.91 6.27 6. 60 6.30 .33
AR IAA(mg/L) 18.97 19.16 19.40 6.32 6.39 6.47 15
Yellow
raspberry BA(mg/L) 20,44 18.71 18.38 6. 81 6,24 6.13 . 68
Bifg Agar(%) 19. 86 19,03 18. 64 6.62 6. 34 6.21 .41
GA3{(mg/L) 14,92 18.30 14,48 4,97 6.10 4,83 .27
BE A7 1AA(mg/L) 15,43 15.41 16. 86 5. 14 5. 14 5.62 .48
Blackberry
A-17 BA(mg/L) 16. 31 16, 82 14,57 5.44 5.61 4, 86 .75
B Agar( %) 16.22 16.72 14.76 5.41 5.57 4,92 .65
x5 TRAMENERRNER
Table 5 Effect of different plant growth regulators on rooting rate
. 1BA L
ucﬁ_ﬁ‘ 5iH NAA (mg/L) (mg/1.)
Variety Ttem 0.1 0.2 0.3 0.4 0.25 050 0.7 1.00
£ AbE BB No. of treatments 28 28 28 30 28 28 27 28
American H BB No. of rooting 20 18 25 20 23 23 26 25
No.22 H B & Rooting rate( %) 71.43 64.29 89.29 66.67 82.14 82. 14 96, 43 89.29
. A # B No. of treatments 27 33 26 26 28 28 28 29
Australia red H B HB No. of rooting 16 16 7 12 18 18 20 17
raspberry A4 % Rooting rate( %) 59.26  48.48 26,92  46.15  64.29 64,29 71,43  58.62
By A BB No. of treatments 28 26 28 28 28 30 28 29
Early-ripening H B #%¥ No. of rooting 16 12 12 21 19 20 17 21
red raspberry H 3& Rooting rate(%) 57.14  46.15  42.86  75.00  67.86  66.67 60,71 72.41
p— A BB No. of treatments 29 29 27 31 29 31 29 30
Yellow H BB No. of rooting 17 14 9 21 18 19 14 21
raspberry H#3 Rooting rate( %) 58.62  48.28  33.33 6774  62.07  61.26  48.28  70.00
B A7 At T8 Bk B No. of treatments 31 29 27 28 28 29 30 26
Blackberry H 18 B No. of rooting 30 28 27 26 27 29 29 26
AvlT 48 2 Rooting rate( %) 96.77 96.55 100. 00 92. 86 96.43 100. 00 96. 67 100. 00
F-H 4§ E Mean rooting rate( %) 68.63ab  60.75b 58.48b  69.68ab  74.56a 74,87a 74, 70a 78.06a

¥ F=2.68,Fo 05(7,28)=2. 36,
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Table 6 Transplanting survival rate of different matrix

B IEE Survival rate( %)

£ BRE
g o of %22 AL By BHE O BEACT EH
atrix transplanting American Australia red  Early-ripening Yellow Blackberry Mean
No. 22 raspberry red raspberry raspberry A-17 %)
B% % Perlite 100 61 68 70 89 85 74.6b
¥ River sand 100 83 83 79 91 97 86. 6a
#1+ 8 : 1) Sand and soil(1 : 1) 100 68 75 72 99 98

82.4a

HF=7.42>F, 05(2,8)=4.46,

+0.1 mg/L TAA+0. 25 mg/L BA+ 3{}50.5%;
CHWM L K MSH+0. 3 mg/L GA; +0. 3 mg/L
IAA+0.25 mg/L BA+ 58 0.5%; ‘ HH &R H
MS—+0.3 mg/L GA;+0.3 mg/L TAA+0. 25 mg/
LBA+ 35 0.3%; “B%E A-17" RH MS+0.3
mg/L GA;+0.3 mg/L IAA-+0. 35 mg/L. BA+ 3
fg0.5% . SARF R, A ‘BWa WEEARTE
SHBHPHHA, MHEK AP BREAEGH R
LRI HHR, FIUEREXTREITHRE
. 2mtE, B LA A LR T e miln i
B R EREHEEAS.
2.3 E£REF

AFIKFE i NAA F IBA S AERE R % R
(XOFRHF (DS HLBEFEBEER. 1/2MS
+1.00 mg/L IBA £b38 A4 3 B 55 (78. 06 %) ,1/2
MSH-0. 3 mg/L NAA 4b 5 4= 12 3 5 % (58. 48%0) ,
FEERBHAERDIE 20%. (2)8 fFibmEp 4t
WERE AT 4 #3230k IBA 403, H IBA &4
5 0.2.0.3 mg/L NAAALBEMARE LR BE,
PWEAX FRA A IBA IFF NAA, ORE
R AR —EFm. ‘BE AT MR
2P ESMHIRET AREHAEER 0% B
(BRI.G £ 225 MWEREAEREN 96.43%
(BRI .D, M WM, Ba’ ENME MRS
AR RET 80X (BRI . H).
2.4 BEBMEES

AFEFRTBRBREROEZHER (K OR
B« DAYAT U FE O A R 2 T3 LT R R 1 (86. 6 94D, AW
FHERRERRZBSUMBG R RFRAE BEE
SOUBKREENBREFRNRERREMIIFSHE
MEREREREEEKT; RBWAHBRER,
CHMECRE AT MRIE RN RRE AR
oty T A X 3K

3 ARSI

3.1 XTHREFMBHBEEFE

AMREREZA WERMERRAERER
MS+ 0. 35 mg/L BA+0.1 mg/L GA,, 8 &K 37
35 85% LA b, 8L MSH-0. 25 mg/L BA+0. 25 mg/
LGA; JEKRBERENHARERF(HEREESH
6791, HE . MEERHALWMER THENE
HEPESMHARBETNNOE L B EREE
F B BESE BA.GA, TAA VL R30S 4 B FTEM BB
FPWERL, AR ELERRE,BHT 5 R
BRMmnaERL. FEEN, SRMEER LS
LUEEY AT 0. 5%, X Xt T HE L b 4 7= B
BEAE —EBEXL. AHREREREBEEN 1/
2MS+1.00 mg/L IBA, X 5 BRI B R EH 4
R RER -,
3.2 XF GA;, MREERAERFINIER

GA, TERLY & Py BT DA 40 B i <, InZE G 241
GUERTL.GA, EFBEL T EdgERY, &
RV REREW 72 LM BE AT 5
BFEHL,GA, ERIHE. XFTRER GA, A BHEHE
EE TGP EBENER NTWBE T EXE4
LR KDY, s AN R E R
REBGR F AP RE A ATEME K KTE A TEMER
MAKFHHAR B AREEEmMAAS, BHik
GA; Xt 8407 B A 177 {X Rk 0 T g8 =2
HEWHEEEKFSHERHAR TR,

WAREN R ENARB S Z —  EHYHR
B 25 R I AAUOUE B € LR MR ER. AF
WENFRMEDEROERBAER. BHRE
IHBHABEHEH P . ENREEEEARNETE
Tl AR R R HAG R % 227 WK
BERHBEA., HIE, W F X 22X HMEEFRE
o il B4R B B BRI E L.
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3.3 XTHEMNBHENMIESH KRB BRA M B AR TR 4 B RS R B W 3k

REAAEREN. CERKE DR EHE  75%, BT B BRAE B 5 57, 4 0 m 3% M Ja]
HHBRAENBREFMRIIE. BHRABS  FE BELHHNKSTR., Mo RAHE LS
PEIF EAOKPERE EARNABHBAR . BBE A5 B 0BT, REASABNBRRERE
RTFSKRE WA EMREMER. BARY & FUEAERDEIFRE T ABRER.
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