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B EREZRBRLEAEF AL R MG AR R H AR E B S
AR FF R T AR SMLAR ST R4 4L R -5 R 69 % v, VA BOR Bl AL A KA ) R Be bl s @ 45 4 4R
HFBRIARF LG, EREAV HRARGARFFRE T SR 2,4D ARG A
BHEFTHAEAIEPRTVAINBRBER,EEREHN LOmg/L, ZRABERTH T HFZER
REEGFFETRHALGUBAOLFEREETWRALTEITAHLREE, T o H
TAREF A ERBEROCH AR FAFTEHILOMRELTT — 2 A,

KR CRAEBASE; R RAR AL HER

hEHHES:S 663.9

B L BE (Ribes nigrum 1L.) J& & B K B} (Saxifra-
gaceae) 75 #E T JB (Ribes) 25 4 H: N A /NTE R, JE 3L 44
Blackcurrant, X 2 BINE 84 BT, h EA R A FEH
INSRBRE  R— ARG T & A RS R ALR AT, B
MRRIEREE M HAEGETRME@. REAZH
KR RBREAEE, & S AVR. D TR . S E
RAEHR ST YRR STERS  BARENE
M EMZGRAME. L4 R Cged K PS4
EHEYEN S ERAEE,F 100 g #RPE4EER C
98~417 mg, BT E &4 AR C KRR, M, B
it LA 2 — Fh B A LB A0 ME Y & BEMOK, W] DL 3B 4R 3R
. YR FREBEENHREZEPEERBLS L
RSy ZIRAVE A U DB TR RS SR 4
SRR SCHRAET A g A R A
U F AR AR R R, DUR O SRS SR AR 40 i Tt &R
7 S TSR o R BB B AN DR AE BB AR e AL S
TH] P B4 e B
1 #R5AZ*

L1 K5eshk

BT R A AR S A A R R U
AR K 2= /NI SR F b, R AT A M BE 8 BA.
2,4-"H KRR LR (2,4-D) ZE LR (NAA) IR ML ik (CP-
PU) | TR (IBA) \TDZ %, MS #5585, B8 N3 A

F—1EER-N:FLRAI8) )k, THRKAAHLIHALLE, %
T, E BN EHEWALIERBR T RALF T4,

FEMEE REARA962-), B, BRI ERA AL, I, AL A
R AELEZRNEREMAEYFERKFHRKX T4, E-mail: Currant1 985
@126, com.

HETIH: THREEFT THARER B (FHAEF[2011]% 45 %),
rFE HH#A:2013—04—10

NERFRIRAS A XEH{S:1001—0009(2013)17—0087—04

7 g/LENE 30 g/L, $EFRAM R IREE 25°C, B R
BEZy3 000 1x, Y%/BE &/ %R 12 h/12h,
L2 Rk

W LFE T BRI X AT e B R R R
Tl 5 it i FEREFP R V) 25 it AR AN S, IR AR 0. 5 emd® 72
FH /NI B 5 FE 0 0 3 S v AR ) RIJL T DU
RIWrrt B R . rE R R T R B AR R IR b 2B
FHEARE R, KEPE MR 3 KEE , BIMER
BEFR 3 L FEEFD 3 M APRE, 30 d ZE A TAE A ALY
L2.1 PR FPIE Bk B X B B SR A % v N [R) L
AL FE R DEEAC R A RS 2R
BB R S A A S0 T AR, DL MS B R
A BT IR RV EE R 2.4-D.NAACPPU,
1.2.2 BA 5 2,4D.NAA &4 & X BREES 0T B Ay
AL FE R DR EAC R A R SR
ARG LIES IR, A MS gEAREFREL, 43 BN
AR BA,2.4-D fl NAA, 560 REE 2 REALIR
B0, IR 27 MAb L,
1.2.3 RFE¥E CPPU Xf BEEE A A LA S
m R MS+BA 1.0 mg/L+2,4-D 1. 0 mg/L K3t
AKEFRIE, DL “FEE Bk AT, CPPU R BE B BE % 0
0.2.0.4.1.0,2.0 mg/L,
L2.4 WHGEHLFLES UEEHEEH M
B BB RS E MS+BA 1.0 mg/L+2,4-D
1.0 mg/L 5373 F,15 d J5#54%] MS+BA 1.0 mg/L+
NAA 0.4 mg/L+AgNO; 1.0 mg/L+AC 1.0 g ¥ 355
FESEGHL.
L2.5 WHEHLAEFESTEHAEHMME BHEER
SEAREHLIRE : DL MR B S W A 4 4
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A, A MS AR R R BT A EFHF, AR
FE ) BA 25 5 ARRMWE K 2,4-D.NAA.TDZ #47Ff
MAE. THEEBERAGHLAEFFES LR ER
I T LB R A, 78 MS+BA 1. 0 mg/L+1BA
0.1 mg/L F#71ES . B FEAHEE 3 KEE ,FIK
HE 3 BMEM 3 MR, 30 d EAWERNEFTE
SHEM . BRENAEFELAE A EREE HEE
MRS R FHR 2 BB KOS BE S,
T E R ST ME . MM TR AL,
WAL A HLIERS SHRE LR A ALIEAS.
1.3 i

W3R = OF Bl 5 40 22 19 U0 Je s/ 8 F i 4 B
$0 X 100% , AN E 2R = (LR E R A 4
U HE/ B R A 5 H 2L T H0 <100 %, HdE i
EHAREBEAL FIH Excel #4403,
2 HRESW
2.1 N[ P R e B ok B A T O 4 % ¥ R TR oz
WA LHE R

M 1 Al AR AT 2 FhIk R B A s 5 3R
HFHE—EER “BEEFHHMEMNELE. 7 2,4DWK
JE R 1.0 mg/L WA 405 S R R B, B A B
F“FE 7R TR 5T 34 FIRT IR E] 96 %01 100% . [RIAT
B eids G A A A S R A R 2 P A » 7 A ) R
10 d Z2 774 E 50 IR A1 A1 20, o SR 3 .
M HTE 2,4-D BVE R tRB e A L L 4, 7 AR R AL
ZEPERE AT BRAL . 2 H B AL. 7
S H R AR SUR 5 AT V) E L SR T AT BB

x1 ARBEME R RET

BGARFESRNI

Table 1 Influence of different hormones and
concentrations on callus induction rate
“CRABRGASE TR “REBGHAFESR
WAHWBL Induction rate for callus of Induction rate for callus of
Hormone.s ‘Fortodi’ / % ¢Hanfeng’/ %
concentration
Jmg e L1 A g} B2 Loy g} B2
Leaf Petiole Stem Leaf Petiole Stem
2,4-D 0.4 50 80 0 60 100 0
2,4-D 0.6 70 90 0 70 90 0
2,4-D 0.8 90 90 0 100 100 0
2,4-D 1.0 60 96 4 100 100 5
2,4-D 2.0 50 68 5 85 100 10
2,4-D 3.0 0 28 10 5 25 10
NAA 0. 02 0 0 0 0 0 0
NAA 0. 05 0 0 0 0 0 0
NAA 0.1 4 4 0 0 0 0
NAA 0.2 24 12 0 32 25 0
CPPU 1.0 0 0 0 0 0 0
CPPU 2.0 0 0 0 0 0 0
CPPU 3.0 0 0 0 0 0 0
CPPU 4.0 0 0 0 0 0 0
CPPU 5.0 0 0 0 0 0 0
88

¥, ZBEAELERGALS BB, CPPU Al NAA R
EERMATARLALSHER.
2.2 BA 5 2,4-DNAA MZEH G BREFEE Al
HLUFEF I

& 2 /JLIEH,7E 2,4-D.NAA ¥R H 0.2 mg/L
A ERGBAL"E ., 2,4DYWREH 0.4 mg/L F10. 6 mg/L
RARRRESESH TAaGHLS, REERAS F AR
FEiFRH T RHAL,HH BA 1.0 mg/L+NAA 0.4 mg/L
1 BA 2.0 mg/L-+NAA 0. 4 mg/L 413 155 RN
REBABESREAR 500, Hdb BA S 2,4DAA,
WA LFE T 0 [, S5 40 /0N, W8 o P 318, R A
FaHb A E, BA 5§ NAA HEF . AHGHN 2 2 HAS5E
BR  AFIF 34T T — 22 TR G 5% .

x2 BA,2,4-D 1 NAA REREH G

EEEBEMRRGALFSHEI

Table 2  Influence of different combinations of BA,2,4-D and
NAA on callus induction

WEKRLLL

Hormone combination/mg « L1

CRAERTAGARESR “BEQHARFFF

Callus rate of Callus rate of

BA 2,4-D NAA ‘Fortodi’/ % ‘Hanfeng’/ %
1.0 0.2 0 0 0
1.0 0 0.2 0 0
1.0 0.4 0 20 20
1.0 0 0.4 27 33
1.0 0.6 0 13 20
1.0 0 0.6 13 20
2.0 0.2 0 0 0
2.0 0 0.2 0 0
2.0 0.4 0 13 13
2.0 0 0.4 13 40
2.0 0.6 0 0 7
2.0 0 0.6 13 27
3.0 0.2 0 0 0
3.0 0 0.2 0 0
3.0 0.4 0 7 13
3.0 0 0.4 7 13
3.0 0.6 0 7 0
3.0 0 0.6 7 7

2.3 R CPPU X SRS SR A fr 21 45 = O R Ml
oI 1 AT, LAAS I 1. 0 mg/L BA 1 1. 0 mg/L

0.2 0.4 1.0 2.0
CPPUK )& /mg-L"!

B 1 AERE CPPUM“EE" RGEALFFHZM
Fig. 1 Effect of different concentrations of CPPU on

callus induction of ‘Hanfeng’
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2,4-D [ MS A H F5 38, B IR Al W BE #) CPPU, “8
Frit AR NS HAHALN . CPPURE N
0.4 mg/L WA H L TR B, Wk 400, A4
LA S BE AL, YR It kAL . 5 P A B &
PRV R B AERTRUIT 8 1L , BB L BB bR .
2.4 WL HERERRAGAN

TELA“FE VLI W oA RS S Bt 4 4R
HLEIN BA 5 2,4-D MR A A TS H 2 0 U A A 4%
ORI (B oM BE B8, T BOE A . @ T

2 BUAGAR

Fig. 2 Browning callus

2.5 AHLHALREFHTES
RN TR eI a A LE R E P, AR
AOALAE T RPN THE AR EHREL R, KETE
MR L, A A SR B REAE,
T2 B YFE MS+BA 1. 0 mg/L+1BA 0. 1 mg/L 3%
FrIErh g, ZRBAEE IR RE S I ok A At B, 2 —

3 2,4-D 1.0 mg/L BIR{GAR
Fig. 3 Callus in 1. 0 mg/L 2,4-D medium

TS HMER KB 48 S Ml 2 3R S By H#lL 2800
A, A 40 TR, Yo £ )5 400 22 DR 40 €5 R BRCER /MR
BEEEAEEE 2), FERM BA 5 NAA MRHAE
HSEFRHE R, 2 R FH S IR AN 2 BT 0 5T b g v ) A
Y, DN AR S PRI 0 R O 2075 3 1k B SR A
B35 7F MS+BA 1. 0 mg/L+2,4-D 1. 0 mg/L 5553 |F,
15 d E#: 48] MS+BA 1.0 mg/L-+NAA 0.4 mg/L+
AgNO; 1.0 mg/L+AC 1.0 g ¥53 |, S HE KEK
RSO HHLS (E 3~4),

B4 2XRBESHAGERA
Fig. 4 Twice induced callus

Bt 6] fR 33 SR FHAE T BTROAEAR (B 5) . &ad A vl A
Gtk R A I S AR 2 25 I 2 (A 6~7) B A4
WEH R S ZEBZ RIFERE S EREE A E
TR SLAN A T 25 B 25 0 % UE B A 2 2 2
BRH LA

B5 AREHF
Fig. 5 Adventitious buds

3 H#HitHitig

MR T , BEE RN A L5 TR B
BT R LB, ik 10090, B E A VE D A 4140
Shk. RRWER 2,4-D WERRBRERSAGH
21,06 2,4-D 1. 0 mg/L JyipfEAb ¥ ,NAA CPPU #5331
RAE., BEEMWLFHEFE,RE TR ERERLT
HIFIF it — 2 AR E BN AGAHL. ot

E6 ZERSAGHEAZERELNX

Fig. 6 Connection forms of stem and callus

B7 RGEAPFHFRE
Fig. 7 Buds primordial in callus

FEBTERBGAS ML TERH T AES,
ARG IRE R P E T AR R &
TR SUFE SRR 2R W2k A I A K B WS
LR BIGE  HRN Z — R b L SV 40 i A A i S fAGR 1
S, FEEA TR . AHLABERKAR, R
KHMUBE IR ZES . BB OAHALULREZ o &
M, S ALRE ST 58 BRI IR 2 A 2P ik BB A i 2
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UL s A HAN LR, HER
HA R MmO BAR L E ORISR A HSN
WK, B TARGHSUBLIS . 7L EAL KT
SRR P E T HL M5 RE WY WE R,
PVP 443K C il AgNO, 8B A2 BE 42 & A 4 55
FRMPEARABE, FEA IR, By 1R SME 8
FRFER Tt P A T S A 50 R B 5 SR B S A R R R T
¥ » T F5e BRAR RO 177 2 JEL A R 42 48 A ) ) A SR
RERZ M A0 A IE W A L X AR A S A B AR AL B
BARHAEFT . FE—EWR BV I 1R PR 5T LR AR
LI B SR o3 A 5 A 3 5 Y T 250 e
e 5 3 SRR B0 355 7 2 P 0 A TR T ) B Y SRR » B L
LHLUBMNT . BRI R I, PR SRS R B TR A
BAG T ERGAL R B RR ™ H, 15728 1 A 414
MR TEE R BT /MR, 7E R S R T E
HBRER AN M ¢, BEUFRUR
BRI HRFE A E A, o2 2B
AU S T R E L BT R, R
D, RERK BT PR E - . R4
YU T AN 28 RO i 7 HE— 22 5T, DA T 8 8 5 2 41
PR HOREE s 38 , Oy RR AR TS AR bR D 5 P BRARAF B
BEHAFRA—ENSE .
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Study on the Callus Induction of Blackcurrant

LI Jin-ying,ZHAO Chun-li,ZHANG Fu-qian,ZHANG Zhi-dong,CHENG Guo-dong
(College of Horticulture,Jilin Agricultural University,Changchun,Jilin 130118)

Abstract: Taking the plantlet of two varieties of blackcurrant ‘Hanfeng’ and ‘Fortodi” as materials, with the leaves,the

petioles and the stems as explants,the effect of explants on callus induction rate was studied,and the influence of different

hormones and concentrations on callus induction, callus subculture and plant regeneration were investigated. The results

showed that the petioles was the best explants for callus induction. The different concentration of 2,4-D that was used in

callus growing had obvious effect on the callus differentiation,and the optimal concentration of 2,4-D was 1.0 mg/L.

Callus could be induced by culturing leaves, petioles and stems of blackcurrant in vitro. The young stems could

preliminary differentiate the adventitious buds in a suitable medium through callus. It laid a foundation for the

blackcurrant callus regeneration and genetic transformation.

Key words: blackcurrant; ¢ Hanfeng” ; ¢ Fortodi” ; callus; induction
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