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Selection of suitable type and concentration of phytohormone, and suitable illumination intensity
during in vitro culture of blackberry ( Rubus spp.) cultivar ‘ Chester’ LI Hai-yan, WANG Xiao-
min, LI Wei-lin™, WU Wen-long (Institute of Botany, Jiangsu Province and the Chinese Academy of
Sciences, Nanjing 210014, China) , J. Plant Resour. & Environ. 2010, 19(2) . 68-74

Abstract; Suitable type and concentration of phytohormone in initial culture medium, proliferation and
rooting culture media of adventitious bud were selected using the stem segment with an axillary bud of
blackberry ( Rubus spp.) cultivar ‘ Chester’ as explants, and also suitable illumination intensity during
proliferation culture process was studied. The results show that in initial culture medium, different
concentrations of 6-BA and NAA have significant influence on germination and growth of lateral bud, in
which, NAA is unfavorable but 6-BA with an appropriate amount could promote germination and growth
of bud. The initial culture medium suitable for ¢ Chester’ stem segment is MS ( containing 25 g + L™
sucrose and 5.9 g - L' agar, pH 5.8) with 1.00 mg - L' 6-BA. The single factor experiment result
reveals that cytokinin mainly affects on proliferation while auxin mainly affects on growth during
proliferation process of adventitious bud, and the medium with 6-BA concentration below 1.0 mg - L'
and NAA concentration below 0.3 mg - L™" is more appropriate. Through a further combinative selection,
it is determined that the medium suitable for proliferation of * Chester’ adventitious bud is MS
( containing 25 g + L' sucrose and 5.9 g - L ™" agar, pH 5.8) with 0.5 mg - L' 6-BA and 0.1 mg - L'
NAA. The rooting medium with high concentrations of NAA may easily induce to form callus at
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adventitious bud base and be unfavorable for rooting, thus, the optimum medium for rooting of * Chester’
adventitious bud is 1/2MS  ( containing 20 g + L' sucrose and 5.9 g + L' agar, pH 5.8) with 0. 10
mg + L' NAA. The higher illumination intensity is beneficial to bud growth during proliferation process of
adventitious bud, and suitable condition for proliferation culture is illumination intensity 3 000 Ix,
illumination time 15 h - d™', temperature (25+2) °C and relative humidity about 70% . Under such
condition, the growth state of adventitious bud is better with the highest proliferation coefficient (1.95)

and average bud length (1.44 cm).

Key words: blackberry ( Rubus spp.) ; tissue culture; phytohormone; illumination intensity
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0.0.10 A10.20 mg - L', 3L 10 MR EHA S, Kt
THTE KR IHE Y5 M A MERFERR B HTIR 1) 10 FPpI1L
RiFRdk b ARAb PR RN 10 45 B RERD 1 ~2 PDEEL,
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FHXTIRBEZY 70% ) 5 35 5%, REALBREEFD 5 M,



70 W) B8 IR 53R 5 o 4R

F19 %

BRI 3 AN 2F, A4 EE 3R, HiFE 30 d JFEAR
FEZEI ARG O D ZE RIS G Tl R AR
1.2.4 FREFHABERAFETHEAENYHLAS
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Table 1 Comparison of germination and proliferation status of stem segment of blackberry ( Rubus spp.) cultivar ‘ Chester’ in initial culture

medium with different concentrations of 6-BA and NAA"

B /mg - L'

AN IRV FR I ]2 2R 1/ om

Concentration ﬁﬁﬁ%_/% Pﬁif;ffn Average bud length at different culture times
Germination rate -

6-BA NAA coefficient 15 d 30 d
0.00 0.00 96.00aA 1.05eF 1.15aA 2. 14aA
0.50 0.00 90.33aA 2.06dE 0.78cC 1.30bB
0.50 0.10 70.00bcB 2.28dDE 0. 38fEF 0.81deDE
0.50 0.20 56.67dC 2.25dDE 0.47deDE 0.78deDE
1.00 0.00 93.33aA 3.17bB 0.93bB 1.34bB
1.00 0.10 76.67bB 2.17dE 0.53dD 0.84dD
1.00 0.20 73.33bcB 2.63¢C 0.30gF 0.55gF
1.50 0.00 96.67aA 3.47aA 0.79¢C 0.99¢C
1.50 0.10 73.33bcB 2.52¢CD 0. 40efEF 0.73efDE
1.50 0.20 66.67cBC 1.13eF 0.43efDE 0. 66fgEF

D [ 3 op RS ] (4 /NE FR S FRE 43 IR 7E 0. 05 F10.01 7K 1225 .3 Different small letters and capitals in same column indicate the significant

differences at 0.05 and 0.01 levels, respectively.

2.2 ZEEMMChester’ AEFILHEEFEDET
HEMEMAMENFIELER

2.2.1 fmles R E (ERGEEE IR PN [F] i
WP AR 354 (6-BA B KT) Xf JB%E i Fli © Chester’
ANGEZFRBE S WL 2, AR 2 W LLE Y, 7R AE
BEFR LIS IR [5) 1) 4H  43 54 38 2 BN G 2R 1 1
B ZR B — 8 B L rp  ZEER N T A [ Jo A B
6-BA 1 3 AU B5FR 3L b, R 2 R E R B
BTN T O [ Sk B KT Y 3 41 BE 3R B (P<
0.01) , B 6 -BA X A2 218 5 (14 412 1 8008 0 1 A
T KT, 7E6-BA IANE A 1.0.1.5 F12.0 mg - L'
3 IR FRIL T Bl 6-BA SRR R, R SERITE R
BOR WIS ; 75 6-BA Tk A 1.0 mg - L7 55
B EASE ZFRIE R A, A F) 3,80, W S TR
T 6-BA ByHAL 2 413G (P<0.05) , Ui BH = vk
(1) 6-BA ASFITF2F (345 ; bl 6-BA St Wk 042 1
S EE K BN TE6-BA YRINTE N 1.0 mg - L' 1Y
RiFREE PR R K, B8 1.79 om, BE & T 6-
BA RN 2.0 mg - L' AYRG IR 5L,

TEKTHRME N 1.0.1.5F12.0 mg - L3 4
g b AL AP Chester’ AEZEMIETE R E R
AN R N — 5 25 5 Hoh  FE KT 3
EH 1.5 mg LT AOREFRIE L, R 8 2R 34 5 & 8 i
KB ZEKEo b, Bk BB IERIT KT By 5%

Serp ORAE ZEI I R AR AN TN T 6-BA 1y
Tl HOP YR K 22 AW DR, 76 SR 5 A
“ Chester * AN & 25 34 58 35 77 F& b S I o 2 v B2 AR T
1.0 mg - LAY 6-BA M6 H.

xR2 TEAREREHESRENEE R Chester’ N EFIE R

G DS IR
Table 2 Effect of cytokinin with different concentrations on

proliferation coefficient and length of adventitious bud of blackberry
(Rubus spp.) cultivar ‘ Chester’ "

TR T FREL PR/ em
Cytokinin Proliferation coefficient ~ Average length of bud
1.0 mg - L™'6-BA 3.80aA 1.79abAB

1.5 mg - L7'6-BA 3.30bA 1. 66abcAB
2.0 mg - L7'6-BA 3.10bA 1.45¢dAB

1.0 mg - L7'KT 1.50cB 1.87aA

1.5 mg + L'KT 1.90cB 1.33dB

2.0 mg - L7'KT 1.65¢B 1.57bcdAB

VRIS AR [ /NG RS BRI R7E 0,05 A0 01 KF- 1222
5.3 Different small letters and capitals in same column indicate the
significant differences at 0.05 and 0.01 levels, respectively.

2.2.2 AKF ARSI RIS R B v
AR ZE (NAA B IBA) X BAE FH AP ¢ Chester” AN iE 23
FEIFEM WL 3, M3 3 nTLLE Y, 7E 3 Al 1 77 3k
WINEKR FEXNAEFWHFRAE —E Mg, 7F
NAA ZRA0H50.3.0.5 F11.0 mg - LAY 3 2855555
B NAA BT 5 B 4R 5 2F P3G 5 R AR B 2R K
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Table 3 Effect of auxin with different concentrations on proliferation
coefficient and length of adventitious bud of blackberry ( Rubus spp.)
cultivar ‘ Chester’!)

ARE BB FHZF K/ em
Auxin Proliferation coefficient ~ Average length of bud
0.3 mg - L"'NAA 1.88aA 2.63aA

0.5 mg - L'NAA 1.63abAB 2.43aAB

1.0 mg - L"'NAA 1.45bcAB 1.41¢D

0.3 mg - L7'IBA 1.25¢B 2.06bBC

0.5 mg - L7'IBA 1.40bcAB 1.88bCD

1.0 mg - L7'IBA 1.30bcAB 1.86bCD

D IRIF R NS RIR S S B 43 3R 1E 0,05 F10.01 K P 122
5+ 8.3 Different small letters and capitals in same column indicate the
significant differences at 0.05 and 0.01 levels, respectively.

KIBHE/N s NAA B0 0.3 mg - LA, A 25
bl AR 35 1. 88 7E NAA ANEM 0.3 f10.5
mg - L' AR IR EAE FR 2F K B3 KT NAA IR
TR 1.0 mg « LA REFR 3L, O 7E NAA W&y
0.3 mg « L7 FREE I ASE R 2R K ok ik 3
2.63 cm, BLHZERAFE R R 56 b NAA W80 & 488 = A A
T AEFENAERK EIBARMEN0.3.0.5F11.0

R4 RBEWNEHERF Chester’ AEFIEHEMEKHHIY

mg - L7 3 B gD PR SRR R I R 2%
WIARE, HEWR L/NTUI T NAA 3555,

ZER TG N FE SRR A FP ¢ Chester” AN E 271
FHEG TR P AN B R BEAR T 0.3 mg «+ L7 Y NAA
BONEH,

2.3 EE@M Chester’ NEFIEAEEFTEHIE

I BB X BRAE Sh Fh ¢ Chester” /N8 25 A K R 4
FE M IR 4, hE 4 T OEIREE R 3 000 1x
i, PRAESL T © Chester” ANGE ZFIU-F 1 2 KR K, 145
1.44 em A 5 35 FIH AN A fE L IR AR T,
ANGEZF RS R B B, IR B 1. 95 AR R AN E
SRR R AF KD A 2 Tolvg o i ik gk
MAELERE S (JEIREE N 0 Ix) N SR, A E ZE 3 5
REAL, P K BRI RS (B R B
WA A ER G, 1 Tl HL 2P A 20 55 , B A= i /b T g
AR N R A

LEE TR R 0O RE R A R T R A L
‘ Chester’ ANiE ZF MBS AAE S, Horb B A G IR B R
3 000 Ix,

Table 4 Effect of illumination intensity on proliferation and growth of adventitious bud of blackberry ( Rubus spp.) cultivar ‘ Chester’!)

R/ 1y PTEY FHHER s
[llumination intensity Proliferation coefficient Average length of bud Growth state
0 1.55dD 1.28¢B RHCIELEES s 4155 Internode elongation, weak shoot
1 000 1.85abAB 1.06dC MEELR L, FHANSS Yellow-green leaf, weak shoot
2 000 1.65¢dCD 1.07dC gk B K3 — Green leaf, growth in general
3 000 1.95aA 1.44aA HREE D, WK H R 4 Dark green leaf, strong shoot
4 000 1.75beBC 1.32bB MR WK B I Dark green leaf, strong shoot

D [R5 SR NS FIR S R4y 32 R 7E 0. 05 F10. 01 /K |24 7 5825 Different small letters and capitals in same column indicate the significant

differences at 0.05 and 0.01 levels, respectively.

2.4 EEMMChester’ PEFILHEEFERET
HEAEHNHIEER

MR A5 LR 3R S g 25 SR | 7R3 5 35 77 5 h S AN [+
B 6-BA FI NAA 204, BREE AL A ¢ Chester” A
FE SRS R BN ZE R LR 5, RS AT
AT R R R BREE 5L AP ¢ Chester” A8
ZERYHE I R BERAK (M 1. 08)  HE3 2R e Ak, T
HAEAE AR iSRG 1V 2 A AR 7 A TR
Jin0.5 mg - L'6-BA F10.1 mg - L™'NAA fy15 573
H RE 2R RIS R B R IR E 3. 74 BANE 2R
PRI ER KR, # 6-BA BRI R FFAZE (0.3,

0.5 1.0 mg -« L"), JIBE NAA W3 &, A
TR T RO 2 R, SRV HERR 6-BA B2 IR
N7, 76— 5 1Y JOT 2t Y JEE S L P, A 0 v BT A R RE 1Y
NAA AJ4MHIAE ZF R348 . 75 NAA B8 0.2
mg « L7 3 4GSR Bl 6-BA UV 14
ANSE 2 R HG T AR BN R R, BEWIHERR NAA Y52
WAV IV, A — 5 1 JOE ek Y 88 91 T PN, 8 o v o e
) 6-BA A FI TARE L HETH

LEE AT EE R TR & B T BAE SRR ¢ Chester” A
FE P IATE R SR MU N T 0.5 mg -+ L7'6-BA F10. 1
mg + L'NAA [ MS 85 77 JE( & 25 ¢ - L BEWEFN 5.9
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g L"BER,pH 5.8) .

x5 AREBRERE6-BA 71 NAA HAEXTZ&H MAH ‘ Chester’ FEF
MR R AR

Table 5  Effect of 6-BA and NAA combination with different con-
centrations on proliferation coefficient and length of adventitious bud
of blackberry (Rubus spp.) cultivar ‘ Chester’ !

SRR E /mg - L

. A% R FHZER/ em
Concentration Proliferation Average length
6-BA NAA coefficient of bud
0.0 0.0 1.08eE 1.61aA
0.3 0.1 2.78¢C 1.13¢C
0.3 0.2 2.07dD 1.08c¢CD
0.5 0.1 3.74aA 1.12¢C
0.5 0.2 2.88¢C 1.24bB
0.5 0.3 1.93dD 0.98dD
1.0 0.2 3.54aA 1.07¢CD
1.0 0.3 3.20bB 1.08c¢CD

D [RIF AR [F /NE RIR S S B 43 IR TE 0,05 F1110.01 K P 1 2%
5+ 8.3 Different small letters and capitals in same column indicate the
significant differences at 0.05 and 0.01 levels, respectively.

2.5 ZEHE R Chester’ F"EFEREFEDET
NAA RERIFIEER

FEAE RS FRFE TS IS [F] BT v FE NAA X R %5
mFh ¢ Chester” ANE AR ILE 6, MR 6 1]
PIEH, B 30 NAA (7R INE 4 0. 10 mg - L™
I AN E 2 AR AR R, B SR 5 5 R IT IR wif A H AR M
A ZFAE R A D A 4L Y SR A
NAA IEANHEEH 0. 50 B 1. 00 mg - L' I}, A& % 4E
Mg 4555 15 d Ja AR e B UAEMR R 2 1 55
N FEIRAAG AL W AE NAA I 5K (0. 01 5%
0.05 mg « L") (53R RE 32 7 d, R IT 4R 1 3l HLAR
FOHLH: et AR B a A, WNEe6 b
LA A NAAR IR 10,10 mg - L' REZF Y
£6 TREIREIRE NAA X EE S Chester’ R EZFERA R MY

Table 6 Effects of NAA with different concentrations on rooting of
adventitious bud of blackberry ( Rubus spp.) cultivar ‘ Chester’!)

NAA R R OPHIEEC PHE TR
f&/mg - L /% Average £/em Average
Concentration Rooting  number of Average length  height of
of NAA rate root of root plantlet
0.01 80.00aA  2.91bB 1.90bAB 3.10bAB
0.05 60.00bB  4.68aA 1.56¢B 3.47aA
0.10 80.00aA  4.42aA 2.30aA 2.95bB
0.50 40.00c¢C  4.16aA 0.92dC 2.24cC
1.00 46.67¢C  2.71bB 0.56eC 1.99¢C

Y [ AR TR /N R KRS S 4 B R R 78 0..05 10, 01 A [ 2%
3 Different small letters and capitals in same column indicate the
significant differences at 0.05 and 0.01 levels, respectively.

AR MBI AR B R P 2 AR, AR T 2R AR
AN A R DL ESEHE UL, 78 AR MR 3R 3 v s
TEEWE B NAA X ¢ Chester’ A E 2F £ R A 2 UEAE
FH . AR5l Chester” A RE 28 A2 AR R0 B AR AR 15 97
FENTRANT 0.10 mg - L' NAA Y 1/2MS B35 5E (&
20 g - L' EWEFNS.9 ¢ - L7 Byl , pH 5.8) , ZE LG 55
I P AU 2 HAREHDH:

3 it

PRI ARG TR R b R AR R R 505 R
RPN K KT, I AU 35 53 bl %5 e s 1
FH 32 BRI R e B o 1 R A SR A R
/NSRS D) B B R ¢ Karvar’ S SCIR M RE, 736
BAEWIE S FRFE AN 1. 00 mg - L'6-BA F10. 10
mg « L' TAA [ MS 35553 | 285048 93% ; fefE4R 4R
BT B IR EE RN 1.00 mg - L™'6-BA F10.05 ~0.20
mg - L' NAA [ MS 55355 BIEERIZE") 5] A 2
[0 2 A RAE LRI SEIR AR T ) SR AR AR ARG 5
FNTMO0.3 ~0.5 mg - L'6-BA F10.10 mg - L'
NAA () MS 3537 FE80 7RI 1. 00 mg - L7'6-BA F10.01
mg + L7 NAA [ MS 55373, ANESES LG ol i) 25
MR, i AR AR R A 0.5 mg - L
6-BA F10.1 mg « L'NAA B9 MS }i3edt, ARSLETE
W EEFE e T S IS [ J3t 9 B 6 —BA T NAA
() MS Brge ik 75 5 BAE A A ¢ Chester” Y M ZF 25 BE 1Y
W% S5 1E 6-BA Fl NAA AN A 155 57
B b M 3G T RO 2R K 25 7 B 3 7EIAR
iR R I — 2 510 6 -BA BV 0T il 12 2
RITEE AN NAA WASFI I 2 i & FAE K (R
M 6-BA VRINEET 1.00 mg - LB, FRIEAS S0
HEZFRE A 55, Btk , LA N 1. 00 mg - L6 -BA 1y
MS I (%25 ¢ - L' EMEAN 5.9 ¢ - L' 3l pH
5.8) BONTE T, ZF A A A AR K DR U, 365 R AR
KEN 3,17, B ARE T 90. 00% , M B0 K K se i 4%
W TEABE IR T 6-BA FIl NAA SN AR Y
8 ZHIMFH L FRFENT ¢ Chester” A8 2 EATHE G 1 5%,
5RO B L ORI R I LU AN R 2 1 1 A
AR A AR b AERT 0.5 mg - L7'6-
BA F10.1 mg + L' NAA [y MS #5553 (525 ¢ - L'
BEFNS.9 g - L' 305, pH 5. 8) WA SE 2 119 5 R %K
B (3.74) P FERBK (1,12 em) , ANE ZFHE5H



74 W) B8 IR 53R 5 o 4R

F19 %

A I AR R AT

L 53 43R TR B ZE (R G GRS [R) R 2% 1) 40
Gy BEFE NS ZE G I AR RN AN A, A DA TRl B 2 4
Ji 53 54 25 X PR 2H 1 W AR R ORI e A 2 T T
FELE IR FE AR ZF R 5 () i B2 P 6 -BA # KT
FONARL, AT AN R R Y KT X R AR 5
¢ Chester’ AN %€ 2F R %8 JCBA 0 A9 S HEAE |, B9 %H &R
BN s AR R B BE 1 6 —BA W] A5 8442 2k AN 22
ZEMBGEE , S TH R BOUR KT 1 2 1, X — S0 gh
EIIE T AT A BB IE 45 51

HEARERE G R A KRR EEEEN, &
R RE AR AR SR B v AR VRN R R NAA 1
PRI 2R A A iU K I A AL TR
FeH, HEAREEFRIE T NAA IR0 HAKAT ¢ Chester” A
FE SRR Sy R AR ELAE AR R A AL e A b A
Bigh L, Horp YEVRAN 0. 10 mg - L™ NAA % 1/2MS 54
FrEE A RBOR BT, AR R IR 5] 80. 00% , - IR AL
IKE] 4,42 HENAA vk B oo i e, 20 35 v 63 7 A=
K AAHLHARG AR, EARRAL, AR 4
EARAE 525408 N EAHE , A TR

TESERE AP ¢ Chester” A g ZFHFH B SR e b, 45
JEREREEAEAR (0 A1 1 000 1x) , W25 A K 34 2% it %
BORAEM D R E RS, DL
R AT S AN 8 ZE A A R AR A XY IR
H3 000 Ix B, AN 28 A S AR S iy REH: HL €8k
G B2 BRI T AR AR R

ZEA PR sZuG 2 R A 9N B 5L FR ¢ Chester” Y
TR 2E 2R B R o 0 A v 4% B B s LR R 0 Hrh )
RIEEFRF TR T 1.00 mg - L™ 6-BA ) MS R F 4L
(#25 g« L7 REMERI 5.9 ¢ - L' BfG, pH 5.8) , 1451
RiFRFENTM T 0.5 mg - L' 6-BA F10.1 mg - L™
NAA [ MS 555 (525 g - LT REWEFI 5.9 g - LT3
g, pH 5.8) A ARSEFRE A T 0. 10 mg - L' NAA
() 1/2MS B335 3 (%420 g - L' BEREAI 5.9 g - L7 B¢
fIg,pH 5.8) . ARIEICIGLE TR XFAS G ZE 1 Bf 45 75 5 A
H RSB T T4k, T8 3 BT SR A A
‘ Chester” AN7E ZF 5 I RE IR 4514 R G HBJE 3 000 Ix
JEHERTE] 15 h « d7' IREE (25£2) C AHXTIREEZY
70%
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