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WE : LIRS (Rubus spp.) i Fh  Kiowa® NS5t 42 , BE9 T HEA SRR A SMEIRT b ARG A0 B 7] 53R 4L
TR L2 6 B8 BT A R B 57 AME R AL B A, 45 R E T, 7R 6 ML A S (MS,1/2 MS,
BS5.1/2 B5 N6 1 1/2 N6) H1,7E MS 35583k AMEKRIIBIL REBAKR (37.78% ) K F B EE R (67.89% ) BAEK
ARV B4 s A (L RLBE S AME R A A SBRALRE RS B BB BB AL 97 — B L 3R, DA 1 4R e R SR AL AR 4 0 1 3B 25 Bk S
R ABALR B AR(19.67% ) JBZFYE 3B (91. 89% ) HA: KARYE BT ; BRI BT HEAT — 5 A ] A 68 b B S A
BACH — 2 IRV, 3R EACTE 3 d, B8 AR B e 5 70 15 5 50 o 5 0 R IR 2K B0 0 3 B 0 7 488 4 0 A
WAL 5 A —SE IS0, AU 3 000 mg « L™ 35 #E R 8% 200 mg - L' Vo BT AAL R ACHT ; B 5 10 18
PR SAME R L HAE — BB R, 7E 1 500 Ix J6 IR FAMAR MR R BK (15. 66% ) H ik % S Ak
RORGLIBSF o MR STIRGESR, 577328 H B 11 BB AEAME R AL I RE TLHE 36 401 b - DA 1 4R A e K R A 45 B |- 3B 2%
BORSMER 15 CHERFES d J5 , B HEMZER T 3 000 mg - L™ {H MR 88200 mg - L™ V i MS 553555 ( 4 20
g L7 BEMES. 68 L' BIRM 0.2 mg - L' 6 - BA,pH 5.8) I, BFICHE 1 500 Ix g4/ F I3,

X BA; ALARE, S BBk BEES
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Analysis of influence factors on browning of blackberry explants and selection of suitable culture
condition WANG Xiao-min, WU Wen-long, LI Hai-yan, YU Xu, LI Wei-lin® ( Institute of Botany,

Jiangsu Province and the Chinese Academy of Sciences, Nanjing 210014, China), J. Plant Resour. &
Environ. 2009, 18(3) . 63 —68

Abstract: Effects of five factors including types of basic medium and explant, branch dark treatment
time, anti-browning agent and illumination intensity on explant browning and axillary bud inducing were
investigated using blackberry (Rubus spp.) cultivar ‘ Kiowa’ as experimental object. The results show
that on six basic media(MS, 1/2 MS, B5, 1/2 B5, N6 and 1/2 N6), the explants inoculated on MS
medium show a lower browning rate (37.78% ), the highest inducing rate of axillary bud (67. 89% )
and good growth status. The browning degree of explant has a certain relationship with lignification degree
and sampling part. The lowest browning rate (19.67% ), higher inducing rate of axillary bud (91.89% )
and good growth status are obtained using the upper stem segment of semi-lignification branch of one year
old as explants. Dark treating for a certain time before inoculating can inhibit the browning of explants
and the anti-browning effect of dark treating for 3 d is the best. Different types and concentrations of anti-
browning agents added in media have some effects on explant browning and axillary bud inducing, and
the anti-browning effects of adding 3 000 mg - L' active carbon or 200 mg -+ L™' V, are better.
Certainly, the browning degree of explant associates with the illumination intensily in culture process, and
under 1 500 lx illumination condition, the browning rate is lower (15.66% ) and the inducing rate and
growth status of axillary bud are better. According to the results, the culture conditions suitable for anti-
browning of blackberry explants are as follows: using the upper stem segment of semi-lignification branch
of one year old as explants, treating them in dark condition for 3 d with 15 °C, then inoculating on MS
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medium added 3 000 mg - L' active carbon or 200 mg - L™' V. ( containing 20 g - L™ sucrose, 5.6
g+ L' agar and 0.2 mg - L™'6-BA, pH 5.8), under 1 500 Ix illumination condition for culture.

Key words: blackberry (Rubus spp.) ; tissue culture; explant; anti-browning; axillary bud inducing

MAZE (Rubus spp.) REBHFEREHBS, R
A RN Sk R, BER—FA
BRI R AT R BRIFHE AL RN, BA
R R R Y HER A B EERAHELAR
FIESAE G T e T B0, R R R . X
BIEATALIESE, T 1 N PR K B MR A
W B4k, ENAEE B B LU R
RMEFT T —RBRSY JRIRAS T R BT RN Y
(BFEALUE R D BEAS HHBLIE ",
AR ISR A ME RIS LR . BTRRAR

B0 RS S R 5 AR RR 9 IE R AR K 5 4 i
B, Tl LRSS W AU 4L 2 55, E TR W2 B R
AR HFRE

Vet xt BAR LU TR b SAME AR b A K
A BEFE LAY SME AT B 2% I A B ] | B4R
AeFIRhE Bk B LA RO R A S IR 7 AT T B
5%, DABBOR BT IESME RS LS R 51, 0 2%
A BL SRR B R R R AR AT SR L S B SR

1 AR A7 %

1.1 #$

HERAMERB A TR - EREBE Y BT
P, B A Kiowa’ BUHSIREZEBE RN H o
1.2 #i%
1.2.1 $MHEARE T 2007 454 H R4 Kiowa’
RO R ZFZE B YRR B R 10 min JF K
¥kl ~2 h S TAES BB T70% ML
Bl 30 s, H AR BRI H0. 1% HeClL kAt
5 min, BJ5 ATHEAKMYE3 ~5 Ko KHEER
SMER BT EREA 1.5 cm J5 4 HIHER B ALY
BHRET, ,
1.2.2 AAkIAAe R EE ¥ MS.1/2 MS,
B5.1/2 B5 N6 il 1/2 N6 HILAREF 5, BH M 20
g- L'k 5.6 ¢- LB % 0.2 mg - L7'6-
BA,pH 5.8, DL 1 4EAFRAFILH ‘ Kiowa 7 Il 3
EEBOR M, R ER TR E A B B A 5
ekt b AT 15 AR ESR 3 K, THRE

(25 +2) C YeHEtE 14 h - 47 JEHEAE 1 500 1x,
235 HANHEE 2 0% (2510 T 353% 10 d, it o
RIEBALE B E S R E R R UL RER
1.2.3 $PHEAER KR ELE L Kiowa’ 1
FEHE R AR AR AR B AR R AR BB 261 B
WA PR 2 A REKRRARLZE
B R 1 AR S B RIS o ShRELIA , BB I
KL 1 MR 3 LR TR IS 0 A
FETINT 20 g - L7 BEME. 5.6 g - L7 BEHRA0 0.2
mg - L™ 6 — BA [ MS $3#5 (pH 5.8) I, 4t
B 15 MMEER, WEE 3 K, TIRE (25 =
2) C JEHETE 14 h - 47" JEHREE 1 500 Ix =S
SHE 21 70% §4&4F T 335 10 d J5, Gt SMER R
WL BB RS R UK F AR
.o

1.2.4 HEwAEFHRAILLEERE DL Kowa’
i 1 AEAE AR R AL b 3B AL 4% S SE R AR, BUH: P B
50% , By £ JEFBE KM H G B THEFRANRALE, R
AR 15 C, 9 F 3.5 fI8 d A —HtA 4,
W ERIT R EMN; B 50% HABHEEEE
BEEMA(TRA) ; BAEISMIIMER, HER
3K, FRAIEE AR RVRIN T 20 g - L7 BN, 5.6
g- L' BigAI 0.2 mg - L' 6 - BA ) MS 353
(pHS5.8), F & BE(25+2) C. % M uf [H 14
h-d™' SEERE 1500 Ik 2SS AXHBEY 70% 5%
RS, AP FEME 1.3.5.7 #1110 d WEID
SEIMAKRILREL .

1.2.5 BBAAGEEE HEF20g-LHE
5.6 L' BHEMO0.2 mg - L' 6 —-BA ) MS 15
FiH(pH 5.8) i, 4 BIGS A [E] Wk BE 1 36 £ 0 L %
Kol (PVP) (iEHER (AC) BRARER AR (Na,5,0,) Fl
HiR MR (V) , Hedr, PVP ¥R 51504 300.500 A1
1000 mg - L™"; AC ¥k HF 4> %] 24 1 000, 3 000
5000 mg - L' ; Na,S,0, ¥ 4354 200,500 Fi 800
mg + L™V 3Kk EE 4 Bk 100,150 #1200 mg - L7,
L Kiowa’ ) 1 4E4E 4 K B 2 1 B ERZE B M Ak
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A, % R ERETE PR SRR A
AEFREERD 15 MM, W EE 3 K, TR +
2) C MRS 14 h - d™' SEEEAE 1 500 1x 2544
SHB L2 70% B A% T 1592 10 d J5 , AR GEH A M
RREILER BT R SR U R4 &
1.2.6 RBAEHIKEE PLlKiowa' B9 1 4F4
AR M R B AR, 3 ER T BT
HEEMBAA 20 LT3R .56 g - L' BUSHA
0.2mg-L™"'6-BA A MS BHFE(pHS.8) 4
HIETFOEEE 1 000.1 500.2 000 F1 2 500 k, R
mfE] 14 h - d7' IR (25 £2) C, SAMNBEY
0% W24 T 337,10 d JEMBER HAMER S
R BLEH BEFRIFRUBRBERNEKRE, &
ALFREERD 15 bR, B E 3 K,
1.3 i

X F SPSS 11. 0 G BB HFT SR MERE
EWoT. WMIALERMBRFEESROHEARS T
R BR = (BRI SME RS/ B R A MR B x
100% ; B 2F55 5 3 = (¥ & M ZE A AME R B 85
MISMERED) x 100% , #3354 FLF2 B 0 R 1K 48
FHRN 5K 6 NELK 1 B ABRMIBIL;2 &k
BHIL3 B PERAL 4 BRABTEEIL;S ZAE
FEHL;6 B MIBILBOE

2 R

2.1 EFBERBRINBHIMEGBLIME
FHIR M

AFRBBA B I 20 BB LUE RS R4
HEBULEBF RS ROEMERER(F1), £
PLRE 6 FhREA LI A, R A 172 MS #3575, 41
HRBBE A BAR, FHE N 2. 07, WL E R
# 28.67% ; R N6 #i3e8k, WALRIAEmm, &3
5.20 LR E X 88.33% . SRFH MS RE SR, M3
PERIRDL B4, B2 5 = B Bk 0, 5 ) 89.33%
R 172 MS B3R5, B A KORBE B2 5 S R4
T MS H5375:1/2 N6 SR BEMB R SRR,
U 13.33% , EFAERRB LR,

HAR 1 & LA i, 75 MS.B5 N6 35383 |, 4
R LR B E SR H 10 172 R
Ho WILRERRAMZ BS fl 172 BS 5%, /i

FHHBLRRIGHE R 1.47 15, 5 R 8/ E MS Al
172 MS 35353, B WAL R RIS H /Y 1. 32 %,
BB RER R AR N6 H 1/2 N6 535, B
FRIGHEN 2. 08 1f; Z R B/PEIE MS 1 172 MS
BRI HERISHN 1.32 45, 1E6 MR p,
BARTE 172 MS 8533 vhAME IR AU AL R BRI EL
S 3R MS 53R 4% 21. 44 B 45, ALK
FREKRBAL I E MS B2, Wi, 54
SMERBILER RS E SR 2 MER IR R,
Pk MS B350 S 5 A ¢ Kiowa” SR IR 04045
KRR RE,

F1 EXEFEXBWNBERM Kiowa’ IMEKBUABFES
R MR

Table 1  Effect of basic medium types on browning and axillary
bud inducing status of blackberry ( Rubus spp.) cultivar ‘ Kiowa’
explants”)

Hegvak

Medium ABR/% ABG AlA/%  GS

MS 37.78d 2.33d 89.33a K Good
172 MS 28.67e 2.07de  67.89b  —ff% General
BS 55.33¢ 4.40b 58.67c  —fi% General
1/2 BS 37.56d 3.11c¢ 37.22d 2 Poor

N6 88.33a 5.20a 27.78¢ % Poor

1/2 N6 64.89b 4.46b 13.33f ¥ Poorer

D ABR: -4k % Average browning rate; ABG: SE33§ L& 5
Average browning grade; AIA: VIR A S H Average inducing
rate of axillary bud; GS;: BRZEA: K AR Growth status of axillary
bud. FFAEBEH N 3 KEE KW EBMH Al datums in the
table are the average of three replications; [f%]H R &g 7R F£5
2R BE (P <0.05) The different letters in the same column
indicate the significant difference (P <0.05).

2.2 SMEGXB X REIMERBUMETESY
20

SR B BB AR A BALAR B 5 A ME
ML E B ESRRAEERRXER (£2), U
“Kiowa™ 1 4 A: 2 A i Al A 4% o 3 25 B R AL A
WGBS (4. 60) BT LB, 34 89.33% ;
PAT SRR AR FRAL B 2 R BR 2R B S A, 484k
BEAK, (U 19. 67% , LR B B A%; LA 1 4R 4
RABAH A% ZE B 2 SR A G5 R BRI R A Bk 25
BONSMER  BALRAZEAR K, (N3 0.94 Tor 4,
R AL BB % 5 0. 80; LA 1 SFAE K4 H Y
St i SMER B FRIA 56. 33% B AL BAE
3.82,

B AR RERER 1 FERKEMELE
B R 1 ARA R B 13025 B, 2 3
IR 90% LU b, —FRBEFESRIUEE 2.24



66 | Y R 55RO 2 )

183

HAME ;1 AR R R AL & BB A
FEAR, AR 28.67% o MR KRBLE, KA 1
A RARAA SRR | A AR BB LA
B Ry AME R B I A FORBLI BT

22 BB AL AR DU AR 2F 5 SR DL, 7E R B v
R Kiowa” IR 37 s BL1EFE 1 A A2 P AR BB
F LHEBUORSMER

=2 SMEKATN ER S Kiowa’ SMEHBHL BRI F SRR LME"
Table2 Effect of explant types on browning and axillary bud inducing status of blackberry { Rubus spp.) cultivar ‘ Kiowa’ explants')

S FHARALR/%  THABAED FHREERRR/ % BRI
Explant Average Average Average inducing Growth status
wpran browning rate browning grade  rate of axillary bud  of axillary bud
1 e R AT B R ZEB 34.62¢ 3.57¢ 93.13a HriF Better
Stem segment of non-lignification branch of one year old

1 AEH R FLB & EREZEE 19.67d 1.33e 91.89b ¥ Good
Upper stem segment of semi-lignification branch of enc year old

1A A R A A P B 2R B 89.33a 4.60a 28.67d % Poor
Middle stem segment of semi-lignification branch of one year old

2 R ARARFER - 35.56¢ 2.71d 47.22¢ — & General
Non-lignification stem segment of bearing branch of two years old

1 4EAE K4 4B - Tender leaf on one year old branch 56.33b 3.82b - -

D i A BERYI R 3 REE W F-191H All datums in the table are the average of three replications; [A]%1] b ARINERRREREE(P<0.05)

The different letters in the same column indicate the significant difference (P <0. 05).

2.3 HEREREA AR BEIMEGE AR
FEW B R R X AR A Kiowa’ 1 4R K
S AL, LA 2 HEAT IE AL T, 28 VT RIS MR AR B AR 1
5 (B REREFR [ MOFE K, SME AR L3 H R
(£3), SX AR L, BRI B AR AT RS AL B Y
YRR AR AME AR AL R, LI b JRA [ R [ 48 4 2R 4
ARl 3 MHSALEASME R ALRIEIE RS 1 R
ZRRK; BELLEE 3 F1 S d WAMERIERF)E S d
WAL EFIAR K, LR TFREALEE 8 d oM 5
35 d 5, HAMEARE (L3 /NIRRT & AL TR AT

Hee  ARVROISALEE 3 A IEALTE 5 d G AL HE 8 d X
B,

%3 EAEREN2ERM Kowa’ SMEKBLENTR
Table 3 Effect of dark treatment time on browning rate of black-
berry ( Rubus spp.) cultivar ‘ Kiowa’ explants'!

WAL 2 BRSSO 48 3 %
B fag/d Browning rate of explant at different culture times
Dark :
treatment time 1d 3d 5d 74 10d
3 3.23de  6.67d 11.11bec 14.33b  19.56a
5 2.33e 6.14d 11.68¢ 16.11b  25.89a
8 5.42¢ 10.45d 19.32¢ 28.67b 43.15a
0(CK) 11.22e 18.78d  26.22¢ 37.11b  48.33a

Df‘f”ﬁfﬁﬁﬁi‘@%fﬁ #\ﬁﬁﬂﬁ?iﬁﬁ All datums in the table are
the average of three replications; [Blf7H1A[H] HWFEBEREREE
(P <0.05) The different letters in the same row indicate the
significant difference (P <0. 05).

REALEE 8 d AMERBILEMLIREEFR 3 dJa

FREaHEhn, K5 10 d RHB L REEEN RH, 55t
EMEE R, B 7 A AL 4%, BE BRI G Ot IR B 3R
i B O ZE K , SME R R TS e e th 2 B T, AR 5
#3 d MMEATS ReR . Rk, 2456 e
e, BT ¢ Kiowa ™ A 2R 5 Ab 2R (¥ e A 35 77 6 18]
Z3d,
2.4 PiEAFNESIMMEEBUNEFESHS
1] B
FERE T2 B VR AN — < VR EE 0 9 4 ) X P g b
KRBT —EBRENMHEIER(R4) . LIEH
H(AC) FI VAR R B ¥B AL, S 1 148 1 3 B
B 1 18 0 T AR ARG 5 DA SR 0 L T e I ( PVP) A
KB AL , ¥R 9 500 mg - L~ B AMEAREIELL
SRERAE , B H U B B 38 048 16 R B 8 5 T LA
Na,S, 0. VE R B 48 AL, B L vik BE (438, FR B SME
BB LR AR I, TN AC fE A B RRALH, S
HRAB AL R B AR s A Vo A0 PVP fE R BB ALH,
HME R AR AL DI BRI s T LA Na, S, 0, 4 B
B, WAL B

F AR PVP YREEH 500 mg - L™ B SMEK HIHEAL
REK, AR EFESEAR, RBFERRIL B
2. M AC WRE R 5 000 mg - LB, SMEK AL
4% 3 000 mg - L™ AC AhBEAI UK 2. 56 B4 A LB

/
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HEFAIFRALEEMNR22.22 B8, BHE &R
AL FCH 2. 11, VR BEHR 200 mg - L', 4h
FER Y 48 1L R R AR, HE 150 mg « L'V A B IR
9.45 B4, MR MESEHEFK .45 54
4‘-5\ ,Eﬁ\?ﬂ%k?ﬁ%ﬂﬂﬁ 1.98, Nazsz Osﬁ@j%g’ﬂﬁ
N, BCZER B AR BB 2, YR K 200 mg « LI
FMAEFERR,HBMNN 16. 11% ; ¥ F N 800
mg - L', B S R ERAL, (VN 3. 49%
PG R BN BRI T VW35 37 3 b AN H i
FEICRO R, BHFFH R R ERMT AC
35 5 A L MBI 25 A KRB

g ERER G, TEHAT B A i ¢ Kiowa’
HIARIEFeET, 7R3 2 U8 3 000 mg - L' AC
57,200 mg - L' V MRS E MBS RIMEA
BB 1L SME R 1L

F4 PRERUFANEEZEHRM Kiowa SMAKBURMFRSHAY
")

Table 4 Effect of anti-browning agents on browning and axillary
bud inducing status of blackberry ( Rubus spp.) cultivar * Kiowa’
explants?)

BriEfei  HE/
Anti-browning mg - L.~ ABR/%’' ABG AIA/% GS
agent Conc.
PVP 300 48.44d  3.27f 51.24f IF Good
500 14.33j  2.20gh 36.78h —Ji% General
1 000 29.11f 3.87d 13.49ij 2 Poor
AC 1 000 51.11c  3.20f 75.43¢ —fit General
3 000 16.781 2.11h 66.34d ¥ Good
5 000 14.22j 1.73] 44.12g = Poor
Ve 100 36.33¢e  3.56e 67.53d —% General
150 19.56hi 2.33g 90.22a #F Good
200 10.11k  1.98i 88.77b — & General
Na, 8,0, 200 25.56g 3.60e 16.11i —J General
500 37.78¢ 4.67b  9.67k 2= Poor
800 68.89b 5.00a 3.491 2 Poor
CK - 82.22a 4.11c 58.62¢e —#% General

) ABR. ¥ AL EE Average browning rate; ABG: 38 1k %% B
Average browning grade; AIA: V-3 2% R # Average inducing
rate of axillary bud; GS: WKZFA KRB Growth status of axillary
bud. FHFBFIEE A3 EE W EHH All datums in the table
are the average of three replications; [F]F| P ARIMFHERER
B3E(P <0.05) The different letters in the same column indicate the
significant difference (P <0.05).

2.5 RREXMZESIMEFBLNEFESHER
FEHGUTIR S R, o6 R B X PR A S (A i AL
AROLE R ZF 2 A BRIE I (R 5) . BEEL
HRECHIRE N, SMER IS LR Z B 7 5, 48 L 2 il
BRI YRR N 2 500 Ix B, SME 48 4L 3R

=, 188 55.51% , WAL G w i, 4. 11, 85
(1 000 Ix) BiAas (2 500 Lx) i R B B A 1 2
MIFEFAAR, RETECIREE 1000 Ix &4 T, /ME
PRBIRR LR e, (HHB 5 S R B 5 100 0% I
BES 1500 Ix B, SMEK IR AL R AL S LR T
1000 Ix Ab3A, BRI T R AR A, BEF A RR
Bl EEF o

XTAME IR AR AR BRI 2F 55 SR B BEAT 5
SHTEIAR, RE R Kiowa” FIAUHE IR I SR idE B
SERREE A 1 500 Ix,

*5 XREMBERH Kiowa IIMEKBLEBRFFSRANE
mi

Table 5 Effect of illumination intensity on browning and axillary
bud inducing status of blackberry ( Rubus spp.) cultivar ‘ Kiowa’
explants?

b 15974
Ilumination ABR/% ABG AlA% GS
intensity
1 000 11.11d 1.57d 25.14d  —J% General
1 500 15.66¢ 2.00¢ 89.87a  ¥1F Better
2 000 33.33b 2.73b 68.52b  —J& General
2 500 55.51a 4.11a 37.22¢ % Poor

DABR: F#35 k% Average browning rate; ABG: 381k % %
Average browning grade; AIA: VI ZF 5 S # Average inducing
rate of axillary bud; GS: JZF 4 K IR UL Growth status of axillary
bud. FHFFAEEIRYH K3 KELE M FH{E All datums in the table
are the average of three replications; [E%| R FEHERER
B3E (P <0.05) The different letters in the same column indicate the
significant difference (P <0.05).

3 iR

HEYRE AL R A B AR BEFE A A2 P B SR b e i B 5%
BAPRHOE YR, (IR TR, SR AR
BEZARMWFE T M BIER M . 2RI R A A R
HALUE R, WA S B SME R S35 5 Y
HIEAL MFERR ", B TR AR, B
SMERTEA LTS AR Ptk 5 BB A

HiFrid Bl R LRI B R T | A S s iy
SMEAR T B 2 B SE AL, T TR R
Pk, 78 MS.BS Hil N6 =FpFeAREF 5 | BASIME
RHBERIRTAEK 172 B5RE, BT MS 5
FrREBA SRR BEARNR T BS A1 N6 S35, Rtk , i
F MS FEAIE IR 20T R RS ME A I B AL

BB A B AR X 3 57 1 B o R AR A
KRR EEEW, PFRGREMR 2 F4 %R
ERARFUZEBRBFE T | BRI
MR MEE RS T 1 FERR, B
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B4 1 PR T i e K B 0 A R ZS R R 9 S
PR YR R o i K 2 B A AL (PPO) TR M
Rl e o TOT A KORA N 1 A
A JFAC R 2500 382 B fE Ry AR, 7T A K 2B
FEAME R AR RE IR fL

FESE TR TN Bk AT — 22 Bef 1] B 5 AL T T (R
A AR A A8 AL TR BT AR, 1L o 5 e S 335 5 b I
(RE BB BB e . ST BB R R R 0
%R RN AL T 20 AEALEEITE T, R T B
A AR, — BIRE ¥R, SBARLBNE
Mo oA RS, BB S 4, R
He 3 H A AR PR BE N, 38 1 B M e A
BIFES . A, K BT IR ) 5% 35 02 9 38 3% b1 RHE
KR, SROMARTE R R, B, B
SR RR AR AR 3 d,

5% 7, MM e (PVP ) Xt SME 1AM AL — R 1Y
IR (BRI A K 2R F, T BB R e
F PVP A — M EMER, E—ERE LW T ]
HIER K, R (AC) A B # B A SME
IR AL, , TT A2 B S T 5 S0 B TR B B, 3
HIMEL 7 e A8 €4 SR A — 2 TR IRV A, AT A
S T SMEIARAL {8 AC IR0 T B3 sk eh
TR, 5B TR R B FR B, PR AE YR
AC HE R BIB AL A e B b BRI R S W
B SR . FEREFREE A Vot AT A 37 1k 5%
FAORB S, X R N V£ 53R R R, BE T
LI PPO 2535 BELIE MR B AL , LRETERB I AEAL
TR R, 5 B R R e T R A
Na,S, 0, XHAMEAK B BA B2E s H /L, K
BRI =4, TTRER: Na,S,0, B B X R AL
M EERE. E, AR R N —E
ey AC BY Vo T LA 00 1k SBARSME R RO AL. o

SRR, RBERE (1 000 Lx) T4 R I 2
RAMEREAL, [ERFTFRET L BRNCEE

(2 500 1x) B AT A0 25 S RAE MRS T PPO I

W MEALTE S I B R AL TE SR, AT i S
WACRESE N, B, A BRI, R IRE

REBESE R 1 500 Ix, A I FREARSMEAE R R
22 | R, B 5 ¢ Kiowa” SRR AR
P34 - DL 1 AR R R AR AR b TR 2E B R ML
ERRTRATER RN (15 C)BAM3 4,854
TS S R EIEM T 3 000 mg « L7 AC 5%
200 mg - L™ Vi MS 85373 (£ 20 g - L7 HEME.
5.6g- L 'Bifi5Kk0.2mg- L' 6-BA,pH 5.8) I,
HEFHEE 1500 k BIEsRE NS
SETH:
[1] Bk, B @ FEriyREn3#]. AYRESH
3#.1994, 3(3): 45 -48.
[2] B3ck, Z4Hk, BEY, 4 FRGFHREHRERBIN
AR [T]. MY SR, 2007, 16(1) : 58 -61.
[3] #%EH, A, THE HEOHANREEERENLR
ME[J]. BFHMBI%E, 2003, 21(1): 64 -66.

(4] ZEM, BEE, 230k, % IHREBEXEEREAR

[1]. HYEE SRR, 2003, 12(1): 38 -42.
(5] #elg, DB, BT BRENASEFSREEH].
Je B Aol K34, 2002, 24(1) : 99 -100.
(6] ke, REZE, 9, % W BAASUERLREHL
BFTHERLI]. SRR, 2006, 23(4) : 593 —598.
[7] Popescu A N, Isac V. High frequency shoot regeneration from leaf-
derived callus in raspberry ( Rubus idaeus L.) [J]. Acta
Horticulturae , 2000, 538(2) : 667 —670.
[8] Bobrowski V L, Mell-Farias P C, Peters J A. Micropropagation of
blackberries ( Rubus sp.)” cultivars [ J]. Revista Brasileira de
Agrociéneia, 1996, 2(1): 17 -20.
(9] %/, MFe, REd BENHSUEFRIERREARIT]
JEFEY, 2007(10) ; 173 —175.
[10] M, KR, HEK, & ZEEFRELARMRLI].
GPFABEST, 2003, 21(4) : 54 - 56.

[11] #EE%, F 4, %BE. AFHYBEENETERANER
BRFELI]. WHALA, 2005(2) : 13 - 14.

[12] 4p%ET, SRk EW4LUERPRTRS RHM Pt
B RIS, %, 2007, 4(3) : 47 -50.

[13] B 36, % #,5 . HPASHEFRKIRARITT]
JEHEE, 2005(2) : 69.

[14] BREMA. MWHSUESR PR AR RS RAER ()] 46
g, 2005, 31(2): 79 -82.

[15] kBE, BBI5. HAAMASEFR B KA R S8 1L
PRBFg[T]. SRR AR, 2006, 37(5) : 720 -724.

-

L~

\\ " ‘1
7



	11.pdf
	12.pdf
	13.pdf
	14.pdf
	15.pdf
	16.pdf

