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Application of TDZ and CPPU to Tissue Culture of Polygonum cuspidatum*

YU Shuhong, ZHANG Diqun” " & YANG Shuangge
( College of Pharmacy, Hebei Medical University, Shijiazhuang 050017, China)

Abstract This paper firstly reported the tissue culture of Polygonum cuspidatum in vitro with treatments of TDZ and CPPU,
both of which are synthetic plant growth regulators with potent cytokinin. The screening tests showed that stem was a better ex-
plant for forming callus than petiole and leaf. MS medium added with CPPU 0.5 mg/L and NAA 0.2 mg/L was suitable for this
culture, SH medium combined with TDZ 0. 05 mg/L and NAA 1.0 mg/L as proliferation medium was good for callus. MS me-
dium added with TDZ 0.05 mg/L and NAA 0. 5mg/L was suitable for bud formation. After being treated with 0.1 mg/L CP-
PU, 1.0 mg/L NAA and 0.5% charcoal, the sterile seedlings grew quickly and propagated effectively. The 1/2 MS medium
added with 1,0 mg/L NAA and 0.5% charcoal was successful for rapid rooting and strong seedlings. TDZ and CPPU had dif-
ferent effects on callus induction, adventitious bud propagation and seedlings growth. In this way to conduct rapid propagation
of P. cuspidatum, the proliferation coefficient was up to 5 ~7 and reproduction period could be reduced to 2 ~ 3 weeks. Fig4,
Tab 2, Ref 12

Keywords Polygonum cuspidatum Sieb. ; tissue culture; TDZ; CPPU

CLC Q813.12
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1.2 BRFHE

BpE EACSMER G B ISR, M T OB S Al
SR SRS, LIS RIS R4 T 5 3%, 2 wk 4H—K. 30 d
EUTRRKAGER, & TOaRGHESHMEFRE DL

K. —BriE)G , e KR A A B T O SR
HR RSB I R T U A 2 0 B LR R R T @4 B A
R FRA DI T SR SRR MERTEQE MR AP FETFE
HRIEHE— . B RS R B FR I AN R 1.

R BFEEM
Table | Components of mediums
BN A A3 B RN 2t B 45 Rk BEA% AP Components and their concentrations
HHY HAREFRIEFR . -
. . CPPU ™mZ NAA &R Active
Types Basic medium o o »
(p/mgL.7") (p/mgL~1) (p/mgL71) cabon (w/% )
MS 0 0 0 0
B e
% BB IR CK SH 0 0 0 0
@ #EF A5G IEFEE Medium for MS 0.1,0.5,1.0,2.0,5.0 0 0.2 0
callus inducing MS 0 0.1,0.5,1.0,2.0,5.0 0.2 0
@ Rt RIE 3 E: Medium for SH 0.05,1.0,5.0 0 1.0 0
callus proliferating SH 0 0.05,1.0,5.0 1.0 0
@ WASHLERI Medium for MS 0 0.05,1.0,5.0 0.5 0
callus differentiating
o ,
@ LML KA Medium for MS 0.05,1.0,5.0 0 1.0 0.5
seedling growing
B A S Medium for rooting 1/2MS 0 0 0.5,1.0,2.0,5.0 0.5

VLA RS B B B A 30 g/ L, 5nifE 7 &/L,pH 5.8 ~6.0,121 CHE /AKX 20 min  All types of the above mediums were added with sug-
ar 30 g/L and agar 7 g/L, pH 5.8 ~6.0, and sterilized for 20 min under 121 °C and high pressure

1.3 $ESR&FH

BEEEHX(Q27 1) C, AWM (23 £1) CTHRE.60% ~
65% ; 7% :28 pwmol m ™% s~ JLHARS[A] 14 ~ 16 h/d.

1.4 &itAHi&

MG BE TR (%) = TE SRR 0 8 S8 I B/ 4 fi Sh
RH x100% ; |MABB L (% ) = SR A MRS
BRAMEEE x 100% ; R (%) = R SME S Z#5
AR x 100% ; HFESHE = A HRB/ B RSMEEE ERE
= RS IR R IFR

MHZRPTEE I K, BRERFLBEEAL T IS A
AME R BRI BIE + AR iR (v £ o) BT R &R I
SBFRGE T A LR AL T ] 4T B (R T 240 HF.

2 # R
2.1 BGEALNFSRIEHEES
Sy AIEUEF A PR ALAY 2B 0 RS SRR, B T MS
+ 0.5 mg/L CPPU + 0.2 mg/L NAA B535 3611 e BB F 4515
#.30d B4t (E) XU . ZBRAMGHEFERERFHH
B R (P<0.01) M BB L BT 30 R, K#6 -7 d
Ja WY AR AR AT o L BIVR P ORDIR B R 5 2B 4, R B R
BF 1B ) JE 1, 4125 B 2 v A 2 R A T B P A KL
B AME R EER B REOP  EEARBRA R AR
FARESRLLR FEBRSER. Fit 21 d BTRg R (A
2)%H]: 5 CK Mk, 4 ¥ i TDZ =i CPPU 4b ¥ ¥ 7] #E-— i 72
L REAGESE, P 0.1 mg/L TDZ 5 0.5 mg/L CP-
PU bR RAR B (P <0.01). TDZ F1 CPPU B4k BE [l 47
ZEWE, WEIEIN 0.5 mg/L CPPU JEHITRT IR A Bl
AR BEREF (P <0.05). JaBE BRI IR 24 TR RS
A SVEE & SR ME T EH AW, 8T & B R AEER
ARG EBM L AR, BUB R IR, TS AR M B
¥ B ERR AR /NI, T8 A ECE B,

P T T " R~ SN - "R =)
o o o o o o o o O
L T T T T T ]

KBS E Callus induction rate {7/%)
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=28 H@W A
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R ARFSEERGERRS RN R

Comparison of callus induction rates of

1
Fig. 1
different explants from P. cuspidatum
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BA5HESE Callus induction rate {#/%)
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1 2 3 4
TDZ/ YR TDZ/BE CPPUNGIR CPPU/HRE
TDZ/Light TDZ/Dark CPPU/Light CPPU/Dark
KEHMRPE Concentration (o/mgL")
FEAE S T TDZ 1 CPPU St 4 25 B i 4% 40 4 LAY R i
Fig.2 Effects of TDZ and CPPU on callus formation from stems of
P. cuspidatum under light or dark condition
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14 THES . TDZ f CPPU 75 fEbt 41 415 37 B R A 15

PUZEBGAR MBI E R T ERA SRR ABRBN, B RGO, A KB (E 3-1b). X B4 (SH,) St S EFEH
HIEFREG TORGAEL, 2 CPPULERR, WEATH  HEBRL THB ARG L5 20 d 508, UEMHT
&, BRI, R TRER, B BB, AR FH % SH + 0.05 mg/LTDZ + 1.0 mg/L NAA Hh3E 4T REBE S0
REA(E 3-1a) ;22 TDZ LHOBHAR, BEORRBR GRS ERBNES, AR TEFRHRE (K 32),XH
BB, MBI R, REFRLEE, NIOAT, QSRR E8E T SRR ER S AT R RS 5 4 T Al

B3 REeES R
Fig.3 Tissue culture of P. cuspidatum
1. E&ET, SEHA AR L AMENE  Proliferous effects of calli in different media under light condition (a, 1,0 mg/L CPPU; b. 1.0
mg/LTDZ) ; 2. BEEHKMT, BT SH + TDZg o5 + NAA, ,FIHIIEBFHAAAGHL  Proliferous calli cultured on SH medium with 0. 05 mg/L TDZ and
1.0 mg/L NAA in the dark; 3. @FHLREMEREFE LAERK 7T d BERGBLLELZE  Pink buds induced from calli, which grew on differentiation
medium after 7 days; 4. {5 KETF MS + TDZ, o + NAAQ IBEFED 14 d FFESR=EMNMAEEF  Clumpy buds induced from callus swells cultured
on MS medium with 0. 05 mg/L TDZ and 0.5 mg/L NAA after 14 days; 5. TDZ iSRS EM B BAL B/ HEERSME  The vitreous, short
and recalcitrant shoots induced by TDZ; 6. 0.1 mg/L CPPU 4b3f 14 d Ji5 FRALZH B 8 A KORIL  The growth state of seedlings treated with 0. 1 mg/1, CP-
PU after 14 days; 7. AF¥RE NAA 4032 21 d BRI AER  Adventitious roots formed after the treatment with different concentrations of NAA for 21
days (a. CK; b. 1.0 mg/L; ¢. 2.0 mg/L; d. 5.0 mg/L); 8. S HEEEER A KR ER /NI Nomal growing plantlets of P. cuspidatum after

strengthened treatment
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2.2 RGEALNSURAEFRES

PERUAE KT | 2% 1 1 0 B BORDIR SR i b 4 2 A A
MEMFTFEREQOT. 3 d G RAE MO EERHED, 1 wk 5
KENEREERI(E33) 400 1 -2 f, i e aiif Hra
o il A KB, 15 d IEER B BRE 1.0 cm B4, 1
4 @R R E TDZ 435 BAHR B ML, it ik
B . #EFpTF MS + 0.05 mg/L TDZ + 0.5 mg/L NAA #5355 b
MRS MEBORAR B3 (P <0.01).

**

—_ N W &t
S O o ©

sfisibE
Differentiation rate (r/%)
=)

(=]

0 0.05 1 5
A(TDZ)/mg L*
4 FFMHE TDZ X pRd R e 44404k iy B v
Fig.4 Effects of TDZ with different concentrations on
callus differentiation of P. cuspidatum

BRETFEBMFLRKEGH/MEKRD T, HAMS +
0.05 mg/LTDZ + 0.5 mg/L NAA B e Eerh AR, 1 ~2 wk 5
EREEMNNREOAEE, FTHERKF S ~6 4, HEME
BRET NI RSt R AR, RIS G RS, NIER

g B BRI ASEE RN, BRETIRER
Bl 4~5dBXANAFERES,2 wk 5 G LIE R MAAEF
(FE34), bRk 67.9% iFZEHR R 5. 8. AT X5t &
B AT PO 2 ~3 wh EHERABTRT S ~T7.
HEEZEFETE RN E L ERA D EKRS N EFE
bRl AREE EURBRERS TDZ ERANTRK
L (1 3-5) , B I R e Bt oy e A4 A K R .
2.3 HAEEPERIESF

WEBRREL 0.5 ~1.0 em M R BB AL HED
TR BT 1 wk JER DL, ST R IR B VR B,
MBRBRET, MR 2 ~3 HISES ~6 J it R A E R E
ERK AN THERIHTREER SN E, ARLERE
B, AEBREE S7  fEOH:, HLTE4 B K B BTG MR AR (& 3-
6), 4 ~5 &K, RMEHAEHK, BHOARBHEMER
A G AM TR, MS HEFR MM 0. 1 mg/L, CPPU.1.0 mg/L
NAA & 0.5% & RAE R FRAAEE M IEE 4K, R CP-
PU ¥R W 2 TR 47 B B A IRAR (i R A K, B WA
BT E FRRK ST R, S R T A K B 1.
2.4 AEHNERREEESF

PIBUEA B S TRH 2E2EB 1.5 ~2.0 em , B TR
®F,4r51F d7.d 14 .d 21 FHEHHERER, & RILE 2.

£2 FRERE NAA LI R HLAE S ERAI KNG

Table 2 Effect of NAA with different concentrations on rooting of P. cuspidatum seedlings

p(NAA)/mg L' B3Rt (8] Culture time (¢/d) HAREH Rooting frequency (r/% ) WiESLHE Rooting density
7 45.3 +2.64 1.76 £0.68
0 14 51.9+1.11 2.40 £1.01
21 64.9+2.13 6.01 £0.11
7 45.2£1.15 2.25+0.16
0.5 14 60.7 £1.68 4.78 £0.19
21 91.6 +1.08 7.11 £0.64
7 58.9+£0.99 2.49 +0.08
1.0 14 81.2+1.13 6.08+0.12
21 97.320.27 9.69 +0.27
7 51.9+0.85 2.35+0.12
2.0 14 72.1%1.77 5.76 £0.08
21 87.2+1.86 7.17 £0.32
7 15.6 +1,34 1.28 £0.22
5.0 14 24.4 +0.81 1.2120.10
21 53.4 +0.93 2.49 £0.14
HFRE NAA LB AL S HI7E 21 d ERIEE RE (1 3-8).

REERER, FRBET R (P <0.05) , LA 1.0 mg/L NAA
KEBBURBAF (P <0.01)  RAUHARE  ERERE, M ARRK
B EE, AT R AR AR BRE R K, AR T, CK
LI AR R B> H B AR I K. BIREE NAA B3/~
EMRREE, RERR, EREME BRE, KR, B ER
WAH(H3-7).

MBS B L AEAR Y SRR AL B I, 1k 2 AR AR B
8 BRARKEERH/NESET B MS B 5, R
BRI, 258 5 ~ 6 d MR AL P rl BB AR B 4h

3 st SiTe

TERZ BRI U LIRS P B 2,4-DBERE
G P, SRR N 107 ~ 1077 mol/LI AR 2,4-D
BHEEEAEY KRR, A - NBURERRBER
B, KBS R LDy % 375 me/kg, B EZS RS a4
BB EESH. Atk T, TDZ fl CPPU #o{f F ik
EHH 107" ~ 10" mol/L, K B A% O LDy, 43 B 4 >4 000
mg/kg K 2 787 mg/kg, B M B0% HREEMT BB &
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FRZES . TDZ H CPPU 7E A% 48 418 3% #h 9 1 FH 17

BRSSO PRNY B A 00 A R RAEFIRL A A)E Bl W ZAMEFRAARARFE P CERLE R T

Bt 2,4-D 3715 R T 25 PR 60 65 35 ATUBAR (B0 AR 4.

ALK&, CPPU FI TDZ 78 B R ALHNFHE S H5m
RSP Iy A AR RS AH L B30 CPPU o] 8 By ik §
AL AME TR A, T 3 A B R A 5, (B R A P it
Bzt R R K B8 R 5 ¥4k 1T TDZ H14 B+
YRR SURIT IO K06 ) TEE BRI AP AL B 57 4 L BE B R
BIEHAEE.

HR KRS A TDZ B MRt 4 R m
WAL ERS ROR/VESE, X ST A RE M R -8B,
DR 7 B TR P 080 A PR 4 2 RS T B B A R B S
CPPU BRFEFAGHR T BN A E FHmEBHME" H
© AT R 5 88 B A R, Kefford %537 1] CPPU Ab B
T4NE, RBLE AIE A KA CK 3 290% 1, AL RS 75
0.5 wmol/L CPPU {R ¥t 2 ff ¥4 B 77, 83 5 pmol/L E k%
F50 wmol/L 5 p 45 3 M4 7K P A SEB94F 52,0, 1 mg/L
CPPU 43 1 wk JEREFT 66/ T35 R BB I SR AL 40 218 3
RAFA K IR, T TDZ 45 CPPU ZER M4 U85 3% b By
AT A BRI R L, 3R fratt— 4B MTF T

BERSE T R, BT ERNERARE S TES
TE RN 28, 78 208 5 , T o A A5 2L 40375 5 Ak 35 U A v
B, X 5L R BMa0RERGHATFH=E A
EHFTE20~30 d, KEMEFRBBALE T d LA, EK
SR A (I A G FRATT 5 B L0, 184l E TS BL S AR
T E 0 B S50 S Bk B R TDZ (0.05 mg/L) #1
NAA (0.5 mg/L) b BB 25 K680 A 5 1 5 0 B K38 43, 1 wk 78
HETRSFKEM: FHEE, FRFERMERCN S5 ~-1:2)5
Ay S BANEE B A& CPPU (0.1 mg/L) fl NAA (1.0 mg/
LYREEFFEE P AR 1 wk, H5 A MBI NAA (1.0 mg/L) #1
0. 5% TEE S I AR I Fe 3t eh 10 d 425 AT ARUAE (O BH: Bk
— B SRS HERRANE, IR A
100% . i 5. TDZ & CPPU 5 NAA WMk JEECEL R 0.1 3] A
BIFR TR, BE T HAD A S B/ A K B R, X it
AR Tt — B R B A

BT B R R B S, S HE— 59, 04 5 B
B B SRV IR R IR M AE S 00 % IR R AE B R R B
FRAE BB R & L B0 B E ARG R A B

10

11

12

TDZ #u CPPU #7 & , JF R 6 T 48 R WA Bh s 7T AL 36
AFEARFEFER 2000 RAHADEE FRE T
BRUKKREEERFRTT R NP RERENTH.
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