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WL 55 2% 314051)

WE., [B 6 #EFBRBALMEFRA, Lk KIS & R Nandina domestica  *Firepower’ @9 #LEEAL A = [
EIA KRG B RA LB AR, AP REFF T, A RPARGIERIZRA | 6-F AW E%(6-BA)
ELH(NAMARFR R ETRERL, OFBRERAER pHBF LR FTHARL, RILKBHRAZHERERRE
HE, [4R]IWPM + 0.50 mg L7 6-BA + 0.10 mg- L' NAA A X ¥d R4 REFF S mEil, REFHFEA
93.8%, H A K4zH; WPM + 0.75 mg-L"' 6-BA + 0.10 mg-L"' NAA %4 R & 53 a3k, Wate4 3.3, #F 8%
& . AR R, 1/2WPM + 0.50 mg-L' NAA+@& & 4% 30.0 g- L' (pH 6.0) A A A3z f ik, AWM FL 05.0%, [4#)AH
REZHRIGHRAGBERELAFARAT AL R AE ZREFRLFE, B2E6 K12

KGR : KMo R4, MR, ARBRE; M EKRAY A
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Optimization of regeneration system of stem segments of Nandina

domestica ‘Firepower’ in vitro culture

YE Wen', YUAN Chaoqun', QIN Wei%, WANG Zhentao', ZHU Yuqiu'

(1. State Key Laboratory of Subtropical Silviculture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China;
2. Jiaxing Zhongrui Biological Technology Co., Ltd, Jiaxing 314051, Zhejiang, China)

Abstract: [Objective] To realize the large-scale production of Nandina domestica ‘Firepower’, this research is
focused on the optimization of the regeneration system of the stem segments of ‘Firepower’ in vitro. [Method ]
With stem segments of ‘Firepower’ as the explant, a study is conducted of the key factors such as the basic
medium, 6-BA and NAA concentration, sugar concentration and pH that affect the adventitious bud induction,
proliferation and rooting. [Result](1) The ideal medium for adventitious bud induction was WPM+0.50 mg- L™
6-BA+0.10 mg-L™" NAA, with an induction rate of adventitious bud of 93.8%, and a robust growth rate;
(2) The medium for adventitious bud multiplication was WPM+0.75 mg-L™ 6-BA+0.10 mg-L™" NAA, with a
proliferation cofficient of 3.3 and favorable growth of the new bud; (3) The rooting medium was 1/2 WPM+0.50
mg L™ NAA + white sugar 30.0 g-L™"(pH 6.0), with a rooting rate of 95.0%. [Conclusion] The regeneration
system of the stem segments of ‘Firepower’in vitrothat has been optimized in the current study will provide re-
liable technical support for large-scale production of ‘Firepower’. [Ch, 2 fig. 6 tab. 12 ref. ]

Key words: Nandina domestica ‘Firepower’; tissue culture; basic medium; plant growth regulator
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SPFE, WEF SRR, WRMIT RS, BHEME, WHCRMNAR, I BT A 5 BAN T,
M A PR AL, CLAT T8 AT 2 U FR B i e KR e R AT SRR D | BRI RS | b S B AL A Bk
SR RORRENS S A 2L 2RI SRR N AME R ARG A E 2, (HHT T R BOR LI, A
HARBENE MU ™, WEIR LT P R, AR B, BEALREAL | A A 7 i A — R Y 22
BT, AL IR RAT AN I BOSSME A, BT B AR B R OGBS IS S R
A B KO P R AT 2R BB R PO SRR IR R, B SO R R AT R . DB AR A B AR
AU IEJEA]

1 #HE5 &

1.1 KR

KNG RAT 52 B A RN A BRA R AL SRR AR | T B A A R R AT R AR
TR 4% S M AR
1.2 REHE
121 k¥d RAFARARZERLEBE LL1/2MS, WPM, DCR, BS5 MIEARKEFRIEL 45015 6-7%
FEAR NS (6-BA)0.50 mg- L', 25822 (NAA)0.20 mg-L™", HEHE 30.0 gL', KK 7.0 g-L'(pH 5.8), ik
FI2FA KR AR G FR 5L i . BB 0.5~1.0 em ol 15288, DRFEIME, M TARRIRE G R b, Bfhzk
BE10 A4S0, AR SRR 100/, T 1. 500~3 000 Ix Y6HE, (25+2) CHiFE 40 d 5, WEEMG 255
S MR R A KA L,
122 FREAFKE 6-BA fo NAA BIL 3T KMy R 4% 5 i S A8 i 09 %o PEH 1.2.1 9 1 19 AR JE A
B3, ISINANTR R B 6-BA (0, 0.25., 0.50, 0.75, 1.00 mg-L™") Al NAA(0.10, 0.50 mg-L™") 41 10
FORTR G 7 85 9 58, LIRSS SR A5 OB 2 0 it , BRI 25 B, R fERE 97 06 b, R X B
10 A4, BEFRAMER 1.2.1, B3R 40 d 5, it ZFAS . WA oL,
123 K@ R4 G ARZ S OEREAREIFRENEL, A 3 em S TCH 2, /5185
TEVR NN 0.25 mg- L™ IBA + 0.25 mg-L™" NAA+30.0 g- L BEWE+7.0 - L7 RHZME (pH 5.8) 9 1/2MS Fi 12WPM %
AREEFRIE b, BERRZETE 10 MR, BERRTIR L 10, Q4R R NAA B iR R e, BEERZ3
em o B ZE T 40 0 4 R 7R VS IR R) S R B (0.10, 0.30, 0.50 mg-L")NAA, 30.0 g-L' M, 7.0 g-L!
RHAE (pH 5.8) MY AE AR FIAR AT 52 3L b, BEAh2E0 10 Bk, AANE IR 3L 10 ., MR (b
JoT B VAR B T O e R A SURE SR b AR BRI, (B R B EAL AE P a RR h BE IR R IR Y
Sk BEATE 5 RS A8 AS [ I o VR 5 6 KO R RAT AR AR B 2, BEERZY 3 em I ZEET, A0 EE R 20,0,
30.0, 40.0 g- L FIRMHERY AL AR B FR 55 (pH 5.8) 1, L 30.0 g- L7 BEME A XF IR B 28 5 10 #k -0, b
BigR 302 10 i, @BV A K W Bt pH AT, K520 3 em @9 2E 1 20 514 Fp T AW pH {E (5.8, 6.0,
6.2, 6.4, 6.6, 6.8, 7.2, 7.6, 8.0, 84 8.8, 9.2)WyEMEFRI;L [, BRI 10 Mk, FEAp R IR
210 i, DALkl g is 32 2 20 R) 1.2.1, #5538 30 d J5, Sitdms,
124 BA5M400HE B 0.5~1.0 em KAy 57 KA RATZEBHEFIE R 0H 2E 09 25 5 5 . BAE MR AR 1Y
BN FRE L, A0, 5. 15d )5, T 1500~3 000 Ix YGHE, BF[E] 12 h-d™, (25£2) CF
AT . SEMGAH | AR EESRS, WAhEEERN 10 M, MR 10 AT, et A RAER, ik
AR R B A S A
125 #¥B%it5 54 KA Excell i1 SPSS 17.0 XF i $dg b AT G it dr ffE &, 2R B S % R =R
FZEETE RBOTE AT . 2R 5 = M R B P EIx100% 5 A2 AR =5 M A A B50/42: il Ko x
100%; 2534 5E Z B =AM iR 75 5 28 B /Ml IR R 5.

2 HER54M

21 EAXRBEFEMNANEERIFEKOZMW
B 1 Al gn, JEAREEFRIENT KAE T RATZEE S A W B AR . DCR X K MG RAT ) 28175 30U i
I, WZERE IS 96.8%; HKJE WPM A1 1/2MS, 285 SR 405 90.2%F1 85.0%, 1 BS MBS R H



5 37 5 2 ] M SRR IR R R BOE IR SR P AR R R LA 393

F43.2%, UL, #H#E DCR KA R ZEBCZFA SR AR R, 597 40d )5, 7 WPM L,
ZEMIETEA RO 2E R 43 3k 3.18 A1 1,18 em, AHMRAE RGO, mifasg@, R EFRSER; 78 DCR L 2FHY
FAREECR 2.05, 2Fi 0.95 em, MEMRAERIES, MESRE, (H/ NG, 7E 1/2MS 1 B5 355k b, 2F
(3G B A B 1.52 1 1.06, 4 Fh JEAS 8% 3% 3L T ALk o i Wk 3 M s BRIk BS. 1/2MS, DCR
WPM, [, o] DIHERTIC T i B TR A IO RAT2EAES . Sk, Wik, L2835,
BB AR R AR KA e WPM S A 6 () BAE S S5 35 6

F1 EBRBEFENNEBRTHFHZE

Table 1 Effect of basic media on rooting of N. domestica ‘Firepower’

S NS . S HRI% ST 2 /em SN
1/2MS 850+ 1.2b 1.52 £ 0.04 b 0.76 + 0.10 b ARG, agm, bbb
WPM 902+ 12a 318 20.17 a 1.15 £ 0.09 a FERRMEEH:, rHEgte ) R EFRER
DCR 96.8 + 2.3 a 205+ 034 a 0.95 + 0.06 a ARIER, g, H/hgil
B5 432 +24b 1.06 £ 0.16 b 0.63 + 0.03 b ARG, HEEE, M/

BT ARl [RI b HL ] 22 7 B 2 (P<<0.05)

2.2 6-BA 1 NAA X X IER RT3 15 5 5 S8R #200
FHE 1 AT UL, 6-BA 1 NAA B9 5T v BE X 2 (1175 3 I AE 52 ) 25 S A 0 3 (P=0.000 1), 4 NAA Jit
BN, HE 6-BA FTHMREEAIG I, KR RATHY 273 S i A5 5 L, 4 6-BA
ik 1.00 mg- L7 B, PR RIS BOA Rl , (HZFAERKZNE, o/, iR aaEsih, At
Wiss, S3Eth, ARITZFENER, 80 0RN . ZFH2 ARSI WPM+ 0.50 mg-L” 6-BA +
0.10 mg-L"' NAA, ZEIESREIL 93.0%; ZFIGHH MBI FREA WPM + 0.75 mg- L 6-BA + 0.10 mg- L
NAA |, ZEHGGHASECH 3.3, BiarE K RAF, MR EPRRR, MEasfLg (& 24), 2250 Hal . 6-BA Fi
NAA PiE BAER 22 RARE (P=0.998 1),
2.3 MEmRMAEEEREENFIE
2.3.1 A ARII AT KMy AR E W ARG om R 2 AT 0L, FEAREE IR AR RAT IR T AR AR
H—E W, KR RTIE WPM ERAERDET 1/2MS 853735, 78 WPM _E R4 R | SEE B0 51
JE 12MS (19 3.1 F1 2.6 £, HIUERARKRE, mHREPR, fEge, Fik, RBaKEITHLERR WPM
RS M PR T AR A K
232 NAA 3K d RAFRE G AR Hrn R 3 TR, NAA R IR SO R RAT 2R 8 AR
Wi, Bl NAA BTty EmRm, 8 AR PR AERECE B, BXHRK A KA
abAB aA aA

100 T 4T A
abclifC _I_ _I_ aA aA aA a‘} N
80 Fop ¢dCD C%BC} i 5 | - %
& f 0 j?é bBCbeBC
» L o
gi o0 eD o ¢dCD
40 b deD
# ik eD eD
0 0
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
BREAE BFEEAS

1. 0.10 mg-L'NAA; 2. 0.25 mg-L7"6-BA+0.10 mg-L'NAA; 3. 0.50 mg-L"'6-BA+0.10 mg-L'NAA; 4. 0.75
mg-L7'6-BA+0.10 mg-L"'NAA; 5. 1.00 mg-L7'6-BA+0.10 mg-L'NAA; 6. 0.50 mg-L"'NAA; 7. 0.25 mg-L7'6-
BA+0.50 mg-L'NAA; 8. 0.50 mg-L'6-BA+0.50 mg-L'NAA; 9. 0.75 mg-L"'6-BA+0.50 mg-L'NAA; 10. 1.00
mg-L76-BA+0.50 mg+L'NAA, A[RVNE FREFRR AR A 2 5 835 (P<0.05), AFEKREFHFRRA
21 A ) 22 AR 3 (P<<0.01)

B 1 REREFALAE S KIG o RA R T T F 5 A 5 W IAE R F
Figure 1  Effects of different media combinations on adventitious bud induction rate and bud proliferation times of N. domestica

‘Firepower’
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Table 2 Effect of basic media on rooting of N. domestica *Firepower’

IRl AR /% A AR B K /em A A A B
1/2WPM 78.0 + 3.4 42+02 1.15 + 0.04 CESN = SO R = S W PN
1/2MS 250+ 4.0 1.6 + 0.0 0.27 + 0.04 ARG, MRS, RRREE /DN

BE . 4 NAA v K 0.50 mg- L7 B, U AR 535 91.0%, FHMRE RN 548, EmERK
EH

# 3 NAAXTNMEERTERBZMN

Table 3 Effect of NAA on rooting of N. domestica ‘Firepower’

NAA/(mg-L™) MR I% AR (R - Bk ) A /em A KA B
0.10 67.0+29b 26£05b 1.00 £ 0.23 a AR, HHRE/
0.30 740 +£3.0b 42+12a 1.07 £ 020 b ARKIEH
0.50 91.0£99 a 54+05a 099 £0.17 a ARKIEH

YT s AN T RE R R A [ b B ) 22 5 W 2% (P<<0.05)

233 AEMERES KIS RA ARG T m R4 A, BINAREE 30.0 mg- L7 R 723 kMg
RATHY MR 90.4% , FEIMEGE 5.0 BAHRIER , ARK&BL, s B 2B f2C), SR
B530.0 mg- L7 M55 I AE MR 22 R W3 . SR G BUR RUVAE MRG0 % 18, ROMBIR AL = e rpr, W]
FHARH 7] 5 2t v B 1) D W AR AE Sl B DAL

x4 BUEREREXNNEERMTERNRNG

Table 4  Effect of sugar on rooting of N. domestica ‘Firepower’

(ES Jit e B/ (g- L) MR % HEB/ (R - k) A /em AR L
SR 20 508 +32¢ 1.7+02¢ 0.66 + 0.14 b TRRERE /N, g
SR 30 904 +19 a 50 +02a 1.00 = 0.14 a ARB, RIMRIES, Mgk
SR 40 816+33b 46+0.1b 0.79 + 0.02 ab TEMREE/N, I B 2
HEHE (ck) 30 922 +26a 54+02a 1.09 = 0.12 a AR, RERRIE R, 0

UL s AN [ 5 BE 275 AN [ R B ) 22 5 W 25 (P<<0.05)

234 pHAEX KMd RA ARG Hrn HES AU, pH N 6.0 BF, AMRKIK 95.0%, 54 HECHIR
K510 6.1 ARFN 1.07 em, &F FHAL pH AR, 24 pH=6.2 B, KIE RS K AT A AR 145 T8 b B 5,
TRE, B S, AR E R A I, KR R AT A RS IR A n Bt pH o 6.0,

&5 pHEXNEERMERRNM
Table 5 Effect of pH value on rooting of N. domestica ‘Firepower’
pH AR R/% B/ K em HEREW pH  ERE/% M/ AR K /em A RAER
58900+17a 57+l4a 087+029a AKIEH|7277.0+27abc 42+ 13ab 0.88 + 0.16 abe AL
6095.0+1.6a 61x08a 1.07x018a ‘EKELA7.6760=28abc 3.6 £ 1.1 abc 0.83 = 0.17 abe = K&/
62790 +44ab 40=08ab 1.03+021ab EKIEH|8.0740%15abc 3.4+ 1.0 abe 0.72 = 0.11 abe A KL%
64740 £ 1.3 abec 4.0+ 0.8 ab 0.93 £ 021 abe 1K %1884 73.0 + 1.3 abc 3.0 £ 0.8 be  0.67 £ 0.10 be A= K221, Mtk 55
66750+ 1.8ab 39=1.1ab 1.00+0.13ab AHKZE| 8860.0+27hbc 1.7+ 1.1bc 0.63+0.07 be FFILAK, B

6.872.0 + 1.4 abc 3.6 + 1.1 abc 0.87 + 0.21 abe A K ZZ18|9.257.0+ 1.3 ¢ 13+x1.1¢ 0.55 £ 0.07 ¢ fFIEAK, HEES
T, R T R R A E 5 W % (P<0.05)

BN ME

24 BHFFHXNFES. EEMERNZI

TE K RAT 00 LB o 6 R BT 7 B SR AR AR TR, S I B IR 5 d s e S G IR B SR A R
TR S AEGE ;AR IR A RN S 7R 0G5 1 500~3 000 Ix, SEHRIMFE 12 h-d™, RN (25 +2)
C &I TR (R 6),
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*6 BERFHMFFES. EWEMERRM

Table 6  Effect of culture conditions on rooting of N. domestica ‘Firepower’

FiES M AR
MEREIRI 2% AR AEB WA FESRe  ERER Wik gRd BRI ARG
0 91.0+09a AKfEM, M@ 0 34+02a ARIEHR 0 94.8 +2.0a 3~7H, HUIL
5 91.7+28a AKfilth, Mg 5 35+02a AR IEH 5 92.8+1.9a 3~7H, HUE
15 777+46b R4, HEgE)| 15 23+02b AR5 15 722+20b 1-5#, %41
UL . AR [A] T R AR [ Ak B R 22 5 2 (P<<0.05)

S . ; Q

A AEZFF I B AR IR () C. AEAREG IR (K

B2 KMEHEHREFFF, ARz i

Figure 2 Adventitious bud induction, proliferation and rooting culture of N. domestica ‘Firepower’

3 ik

IR, BARANES, BRIBREN, BOARBURARR, SXEEHIZ) T KA R RATI AR AT B, ik
SR RATANRRIE B T TR 2 S T8 IR KT B3R, Ik 2L 52 BoR O v F
KAEFRATIVESE, — PR TG RAT SR T IR BRI, S E s, (A RSB h A
PUEE R R FNIREG S5 AFATH IR T 2906 KIARE RATY B, AR5 KR AT U5 35 P AR IR R 18 DG ]
T T AL, BRI A 2R P R SR I T 2 B AR RIRR TR, R SR AR B B B R
Al RBRIE Y BT, AT 30.0 mg- L FHESBEFIEERE - IVE IR S FRACR 2 R A B3, I
FIEBN AL, FUBA A 7= SRS R AT T AR el . IO A A i A AR R i Y
pH 4 5.8~6.0, JELL pH 4 6.0 B AEK B AP, SSRGS RIEAR—B, FXEEE MRS RRA
WA, ATRESE A KA R AT I SE R AR — BT 2L,

AT AKIGEE RATZE BB, Ak T kIR RIS TR AR R I R 2, ALk &
He AEFFHFIAREFRELN WPM + 0.50 mg-L™ 6-BA + 0.10 mg- L™ NAA, AEFRAIREFRIL N WPM +
0.75 mg-L™" 6-BA + 0.10 mg-L"' NAA, AMRETFRILH 1/2WPM + 0.50 mg- L' NAA+FIEPHE 30.0 g+ L',
pH 6.0,

4 HEH
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