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M2 R T RAZREERAR

T R, ktha, k W, #EE, B##D, EHE

(VAR A TR By R B [ X A SE g %, WL el 311300)
WE: [ B8] WA Cryptomeria fortunei SPHLAR I F 5 ALEE & M SF AP KR 2, AR LB HRI R PO R T FH
G AP RBRAARG FORERFL, EIMY BT RGHRMIE TR EZ, [ FE] A 20 FAMBHEL
PR BT LB MR, RAESGRR R BRI ER, MRS BREAFERR ER0IEME
FiFF. Mk, AREBERFT R, [£R] O I HLAESRL (MS. DCR = WPM) + 2 3 Hm R E R KA 6-F
B E (6-BA). MWk TR (IBA) BK#EAR & (CH), 3B AR A REFRRCH, BEFRALEEELF, A
WPM+1.00 mg- L' 6-BA+0.10 mg- L™ IBA ¥ R & 5 ¥ 5 5 (100%) A3 7 £ 4 (9.13) &, Q@R EFREMFRIAL
R EBRESFERAZIE BB T XA LR 2 RATRRIGAIBR, HRRWF, ARBEHKETAZ
456.87%., QM4 Tt % B K EARG R E T3 FHL A DCR0.10 mg L' IBA, H 3 AR AERERZTiA 100%, DA
A RBGHBRE VORA): VEESR)=1:1 $RAAIR, 2t 15~20d %Y, MEEDIA 96.70%, a4k 3865 k- FH4k *a ',
[ 4538 ] A DB R MR X R H T MBMIEFAERE, A THHERE KRG T LTS, B 1 &S5 423
KA AMZHF S, AFMK; BN, 4R e
hESAS: S723.7 YRR : A NERE: 2095-0756(2020)04-0810-07

Study on rapid propagation system of superior clones in Cryptomeria fortunei

WANG Chen, ZHANG Junhong, ZHANG Miao, XU Wenting, LOU Xiongzhen, TONG Zaikang
(State Key Laboratory of Subtropical Silviculture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] The induced clustered buds of Cryptomeria fortunei have strong differentiative capacity
but insufficient elongation ability. In order to obtain the optimum medium of adventitious bud induction,
proliferation, elongation culture and rooting induction, the rapid propagation system of C. fortunei was
established. [Method] The annual shoot from 20-year-old C. fortunei were used as explants; the orthogonal test
design was used to select the optimum medium. The propagation system of C. fortunei includes induction,
proliferation, elongation, rooting and transplant. [Result] (1) Adventitious buds from three clones could be
induced on MS, DCR and WPM basic medium supplemented with different combinations of 6-BA, IBA and
CH. But the proliferation ability of buds varied significantly among different mediums. When clones were
cultured in WPM medium with 1.0 mg-L™" 6-BA and 0.1 mg-L™" IBA, the induction rate and proliferation
coefficient was the highest, which was 100% and 9.13, respectively. (2) When three clones of C. fortunei were
subcultured alternately with high concentration hormone and low concentration hormone, the effective shoot
growth rate reached 456.87%. (3) The most suitable medium for the C. fortunei rooting was DCR medium with
0.1 mg- L' IBA, under which the rooting rate ratio was 100%. (4) The rooted seedlings were transplanted to a

mixed matrix with equal vermiculite and peat, after 15—20 days of seedling hardening, and the survival rate was
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96.70%. Therefore, the potential propagation ability is 3 865 seedlings per maternal plant per year.
[Conclusion] Thus, an efficient propagation technology for C. fortunei was established, which laid a technical
foundation for industrialization of improved varieties. [Ch, 1 fig. 5 tab. 23 ref.]

Key words: cilviculture; buds elongation; segmental culture; rapid propagation; Cryptomeria fortunei

WIK2 Cryptomeria fortunei NA2F} Taxodiaceae WIFZ )& Cryptomeria & ki KIvA, & EEEA W) H A4
bR, RARFREE T M T AR ARFILACK B bbbk, KITLIEE X 2085, M2tk
P, ARMREA, WTEE, MBEIER, RN AR SR ZES, HRREES, RIBIE,
T R A EAARERACA Bl . [RIEE, MIAZ I 7 x2S S0 A 2 e e B e 0y, R SR EE AR AP, H gl
R FEEPAEFTED. RAMEFEY. Wl FE 54RO ST, 1ah, S#F T TR
2 )75 (simple sequence repeat, SSR) 7T HRic 5| Wil 5 b4 1 AH 5C35E [R 0 i e 1) 46 437 AR W% 7 T
RARE . HTMIAZ A S FURAEFC | FHED SR SRy Sk, HAMER RFET,
WAETEIL R MR R8N . BR MK GRS, GHEETE AU BELUR R RR . Y HSUE R
EHATEY PR B E R TR, BASMARGE . A EEN . ZANRIESE N AT eE
B SFEATEL S, TERFETE O HAEZMINEAM, kRSN DM ARy SEg bk, @
MRS o B ARAFST, TR IR A BRIk RALBER T B A G b1 44
BE, 2R AR BT AR BRI, EIHRCR M. BURRSEN LML R ToH: R ZE B AME R, dE5r
THIRIER TR EFTHAMER, HAE ZFH T RBCRBAR (1.23~5.00), R HE=MIAZ B A 2 I THACE,
AT VML B ICHE R B IMER, DL acor Bob R n r A T A SUIR S, DUBTEE T S Re k%
PAEARNR R, AWIAZ RAP A - RS L RS
1 MH 57
1.1 #R

DAWTTTAS SCRCE AT ARG 20 4R AEMIAZ Tk R IE AR 3 SRR AEEH: . PRIROE R B9 0Pk R AE M SME
T, BOYAEA IR %, FHBEAGINRN 30 min R RRRIAL SR 3RT0, JTAF BT s S (A THZF 25 B, ik
PE2he JCHAM PR 75.0% 1 L2 20 s, FEHFRWIE 0.1% W T RIS S 8 min, JHZE
K i 4~5 W, AK 1~2 min,

12 SEFBEBFEE %1 FREFENAEFESSHME
121 A" ;F éﬁ 1% %‘_ ‘L:} i‘:é,’ iﬁ j:] %'/_é %? % Z'K :[:'% ?? Table 1 Effects of different mediums on the induction and proliferation
% N 7J<ﬁ¥ E%E El (CH) NK % ﬁﬁ%?}i 5 i Eﬁ E/\J ?ﬁ of adventitious buds

W, %] MS. DCRFI WPM 245 3 /N JEAR K2 g 00 pendl pma/  pe/ TR S
ol s - . B (mgl!) (mg'L) (L) % FH
B, A MRS 30 ¢ L, BIEM 7 gL,
- o e . A MS  0.10 0 0 50.00 4.00
pH fH 14 5 5.8; B H 677 &l JE R I (6-BA, A, DCR  0.10 010 050 66.67 450
0.10, 0.50 A1 1.00 mg-L™"), M|WE TR (IBA, 0, A; WPM  0.10 030 100 5556 420
0.10 1 0.30 mg-L™"). /Kf#mE&E 1 (CH, 0. 0.50 A+ WPM 050 0 0.50 8750 4.00
i ) As  DCR 050 030 0 90.91 3.00
Ve s - AN L IS AN s
(%%j)o B 2 % {,5552: Rl %Ef%‘loﬂﬁ’ A, DCR  1.00 0 .00 100.00 8.00
R 3W, 40dEgiHEdE, itEAEF TR Ag WPM  1.00 0.10 0 100.00 9.13
EHE R Ay MS  1.00 030 050 9412 725
122 REZFHMPK  ATWISLE L, AR
R <1 em BN E ZFEAERCRIRIL, ARSI AME . AL FRK =1 om IAEFE XA
B Rffd b — SR RN R R 2 HAREE DR, RS A KO R R, &
3 B,(WPM+1.00 mg-L™' 6-BA+0.10 mg- L' IBA). B,(WPM+0.20 mg-L "' 6-BA+0.02 mg-L ' IBA) il By(/~
Y ARV F B WPM K5 3238) 45 3 MG R EA G, BHREM 3~5 2B, M0 B 100, =R
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3. 40 d JE B ZF RGO, et B .
123 AMR3EA FEAEFK =1 om BAREEIFTAERE SR . £ DCR il WPM B55= L8 0.10 mg- L™
IBA FIATEFEREWE (0. 0.01, 0.10 mg-L™") ZXZ R (NAA), SRR 3 NARGE, B0 10 #, &
82 3. 30d e MEIFF AR .
124 %EHE EWREHRL 4G, BEE=5cm HAR R A BN R B2 E VAes): Vg
)=1:1 REREF AT, 30 d 5 HEBRIETE R,
1.3 EREH

DL EREFEAAEY O BERTE] 16 hed™', 638 2 000 Ix, REFRIEEE (23+2) C.
1.4 HIERE 5SSt

MG AT G, BT E L N s,

RS FR= MBI E S S ME IR E<100%, 2F35 5 RE=15 5 AN 2R S B ME IR BB A
B A5 KR =15 T IR RO 4% R B DA AR 5 B 100% o AN 78 AR 155 5 3R =5 AR I A A B0 H b A
ZR I} 100% . T-IIAE B MR 0 SEBUTE T A E R RAE . IR K= R0 B B 75 5
A E MR BI RSB BARAFTE FE=FE AN W BB AR ) S 8 100% . ZFHIERE (bR -tk '-a =200 &
O PR RSB R AIE R

K H SPSS 17.0 Fl Excel e X%F A 43 R 404 47 B 5% 5% 4, FiF A7 7 2250 Hr F LSD 2 8 L 8% .

2 HEREpN

2.1 AREFENULZFFESSEENIE

HI3E 1A 25 TOIE RAE A SRR SEh B RE I BUAS 8 28, (HUR[R) b 34 8] 25 A0 755 50 55 10 Tl R BUFA A 22
Fo LRERE, AgIETHABA G, AT RAYE R ECAB Em, 43008 100% 1913, SME
ARG R 7 d 2 IR B, AP 2R SR, RSB, B 2R (B 1A) . MEERIA K
WA, Ay EWIRB L, R, ARKEN (B 1B); A, ik, MR, RS, AR
B (K10).

MRS IESC SR UEATI 2 5007, AR #2 FEHBSESWELRERRESN
%:3 2, Mi]%?r Efzﬁﬂéﬁ , 6-BA Xd‘*g I] 2%& K%; Table 2 Range analysis on the induction and proliferation of
VR 5 R AL, H2E (R) 1k 40.63, adventitious buds
HoUk B IBA(15.07) AL A 85 76 3 (12.82), B LN K¥- 6-BA IBA CH HAKFRE
J& /& CH(5.91), H i £ /K 6-BA Jy 1.00 K, 5741 6549 80.30 73.04
mg-L", IBA % 0.10mg-L", CH %0.50g-L", B AT S0 ET6 8
SRR DOR. L, B A5 5 S RO% 020 TeES s
WAL L HA 9675 y WPMAH.00 mee L R 4063 1507 591 12.82

3 A ™~ LY me K, 423 373 538 492
6-BA+0.10 mg-L™" IBA. A K, 350 571 525 5.17

JT ST R BL (3 3): 6-BA XTHIALZEBER MHARC s am 523 s
FE ZF B75 5 MO A R B W R ((P< R 463 198 0.4 0.86
0.01), JEAREFFILE IBA Jif ik BEXHIAS 2L B VI K. Ky, KyWAs B3 KT R4 it g
ARAE 2 WO R R BRI (P<0.05), G

22 AEREIREEY AT TR E ZF @R R0

GG FR LR, B AR R RS, A TOME RAE 2R R E 5T, 1R
40dJ5, BANEEMKEEFRIE, S50 RV (4 MBS T IS B ALY A K i R 5L
V5 2 Y 8 AN S I A A A T R B B RIS MRS AN R 2RI KA B R VR . o By B A
MRS R, ARESRZ, KERIF, ABBFISKRILAE] 456.87%; By b3 FHIAZ AR A
g, ML, ke, B2, mE IDEFE 1d). B EG:FRT d). B IFGESR 40 d) A By &b
R MIAZ 2R AT
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x3 AREERMERAEFFSEEERLMATESH

Table 3 Variance analysis on the induction and proliferation of adventitious buds

PR A5 SRR SEIT R F H B ¥y F P

6-BA 1945.413 2 972.706 139.685 0.007%*
FEAEE SR EE 16.068 2 8.034 1.154 0.464

FEeR CH 234396 2 117.198 16.830 0.056
B2 13.927 2 6.964
JES7 42 965.601 9
6-BA 37.102 2 18.551 1006.38 0.001%*
IBA 1.207 2 0.603 32.736 0.030%

WA FREL FEARRG I 1.174 2 0.587 31.85 0.030%
B2 0.037 2 0.018
Bt 291.059 9

UL *FORTEP=0.05/KF L2250 B3, **FIRIEP=0.0KF L2557 3%

2.3 FAEEFEFEAERE SR x4 AREREREEWERKIEFITAELSE

PR KR 23 om BT T, M ACERUEE KB
FEHATHEREE ?‘%O ok 2R (%:-{ 5): S AE 2 FfhFL Table4 Effects of different concentrations of plant growth regulators

ifj_ H ey [ e = . N ii': ‘: ¢ on elongation of adventitious buds
ZIK N ?% - EP éE*E hEJ ﬁﬂﬁiz‘%# é‘ ":' ?%% EP {%Q WFHE: pepa/(mg: L™ pia/(mg: L_l) HRAEIERKR /%
J10.10 mg- L' IBA B}, AL 4% 19 A4 MR R IE F] 100%,
N N " B, 1.00 0.10 66.36+116.78 b
AR BB R, AR B o Y 2 A AR A B, 0.20 0.02 286.84+148.46 a
NAA [t & W B2 9 Th s mi g i, (HSE SR g, 0 0 465.87+268.46 a

(B 1G ), HEFREETUM A5 NAA W, SRR ™ 07, KRG ion feP-0.05 AT 25 i &
St E@ A, BRI B

M, MREAnsS, ML, WEKERE., BE NAA FREWRETHE, ERRZHE, aidgs,; =
0.10 mg- L'}, 43t fb i Rid @i gy, AMRZBmib, ERRH, REHEMET. C 4T

!

A NEZFNIET; B KRBBIFIIER; C KREBZEMINFR; D~F. LRI BRI ML ;
G. AEARMANT s H B E i JC A

B 1 A EBA R F Ak A A

Figure |  Adventitious buds induction and plant regeneration of C. fortunei sterile seedlings
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MIRZah i AR R, RKER, SHAMI2ZER B, Kk, DCR+0.10 mg- L' IBA A= AR i fie il 4%
Fhk, WIERAEAERF R FREPAER, 7d 20K BAAMHIRYG, ZERREMK, 30dFEEK
RAFRZR . HE 1G AT TR C) B i P ARG DL AT

K5 AREEFRENERBRM

Table 5 Effects of different mediums on the percentage of rooting

Wik AR TR prpal(mg-L7) Praa /(mge L7 A% FRIRE % PR K /em
C 0 100.00+0.00 a 10.005.00 b 3.87+1.17a
G, WPM 0.10 0.01 69.44+4.81 b 8.67+1.15b 2.71+0.36 be
Cs 0.10 55.56+19.25 b 24.00+2.00 a 1.29+0.39 ¢
Cy 0 100.00+0.00 a 10.50+0.71 b 3.82+1.17 a
Cs DCR 0.10 0.01 80.56+17.34 ab 15.67+5.86 ab 3.15+0.59 ab
Co 0.10 77.78+19.79 ab 17.3349.24 ab 1.86+0.60 be

UL . RRVING FERERRFEP=0.05 K- 255 3

24 BHHESBH

AW AHEN B, D ISdERMBE. BAERIMA IR TS, Bk s Rk
96.70%, RUISFEMRK G H—3, B H M. TEEHEER 1. 15A40d f5ERK L.
25 HEREFRER

W5 SURRBIE R 8 R T A B AR . B0, B ARIH A ME R A S 2 5 B AR B R S TN
SESEMVE S S 5F, AT SN E R AMK SRR IR, R, Bk
TR T, —B e A EARSG A 2, U BEIG RS 9% e, B AR AR 58 i JC i T A B bk
i, BAEMARGIEE . S BshmmAaiil, SR RNCFEEEH R, A8 ) 5252
TE, PRSI B AR RE Rk 3 865 Hk- kel
3 it 54®
3.1 iFig

YA LS, FEARREFRELAY X ) 5 B T IOHLER R A S B R, MS B 323k ih TopLER
MBS PR R, BABRENE PP, FREE e EiE, BE T i, RE250EY
LG FEPE EI R FEAR B R 5L . AT MS B553E, DCR 5 WPM B3R 31 RARER RE 97 3 . ARSI &5
REW]: DCR 5 WPM i F A5 RO A T 5 HI A MS AR SR 5L A 255 DCR ;944
Rfeft, AT WPM RUR e, X SRR RE IR 5L 056 &AM IR A KRN 5 ) i A A

A A R R 3R I LA K 2 AN 53 58 3 AR R B AR B R A v SRR Y, ARG R ik 6-
BA Fl IBA fE A AR IR H, ¥EH CHAE N E R, 5 ARG ENAZ 255 S B e .
GEREW] . 6-BA F R N 1.00 mg- L', [FBHA I IBA(0.10 mg- L") i35 0] 1k 100%, 34
FHRBGAR 9.0 LI b, AW L. CH XIERERE Actinidia chinensis 21 W) 4 KA — @R EEH; A&
WFgEH, BN CH A FIAE & HOA S S AU ¥ B B 22 5%, WL CH AN A T A2 20 ik S5
H45H

AWFEIAN . BRI AU E, AE R AT R R 5L, AR 220 RS At
%2 Hosta ventricosa YRAXIGFERG IR KR B . A RCEE G FE 22 550 bE 5 A 0 A R 4 ) o R e i 52 5 BT HS
TR RRUEE, REmA S0 . ABIFSE R S0 e VA AR A 2 A R 7 55 9 5 5 (o vk B R A K A
TR FRF AR AR, SWIAZ A B I AT BERG IR, AR LR ), S S AL 4L 4R Rk
i, AT AR T AR

RAEWFFE P R Br IR 3L JCHLER B Wk B R 22—, mI AT a0 o K 2 B0k W 1) 2B AR R
WPM Hl DCR }5FR SIS ARER B 7R3, PR AR [R) 5 At Wk P AL A KT TR A8 A i AE AR . AR
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K] F WPM Al DCR K535 3L Bl AR S 1Y IBA i SR, M4l BRI IA 100%, [ R4
P, RAMH: . AWM TEEBRZE VAem): VEEA)=1:1 T, FiEK, R E 90%~
100%, 30 d JGfATG %1k 96.70%.
32 #ig

AR M IMER D Be i R AR IR R, EEAEMNEZHAES . MK ERABIRS., REH
B SN B, JCME R IE WPM+1.00 mg- L' 6-BA+0.10 mg- L' IBA H1}53%, ANEFIHEFE (100%)
FETH R0 (9.13) W& & TH B A 2 B BOR FH -0 ft ok B AR A A6 R 5 7 B R A B o
BEEESE, MR TOME RARIE AR R AT, A RBBRI KR 58 456.87%; AMREEFRM B, Ttk REK
AR A B B R 350 DCR+0.10 mg- L' IBA,  H. 3 PR AR 1 IA 100%; IR, 4
W TCH B ZE VOER): VIEA)=1:1 MIRE ST, Zad 15~20 dRH, B R EIE 96.70%. MAE
HE SR ERAT 4~5 N, EEEE Ik 3865 bk bk ra . LE BT, MRS BOE SRR LR
AT BRSSP AR DA ZE 534k 8 7 3 1T 2E AN 2 A TR
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