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B E:ETRAIPHASE T ETTR ITAFHR EEMBENEERERTIBPILIEENER
B, URARHERERTERTTHR. EREN - AEHORKBZAFERRBNOEWR, EEH%N 3~5
WG T R BRI W B KRN BB IE NSRS B AR T EEFEREFRIR P ERE
BENAAPCE T HREFENEHITE 30~50 ymol » m™2 « s, AZEBALT BRI 60 pmol - m™2 « s7' A
b B H SO BRI 60~80 pmol e m™? ¢ s B RAFRNBIHAAM TFAEBRNAEK  ERTE
HALUEFER, EERBROFNRMY FNEM 2 g« L8 LAEBRES SES HIEN ALK, TREEY
HAFEIMNTREER Y REA NI EERN R A REX 88.3%.
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Study on key techniques of commercial production of tissue-cultured
plantlets of Taxodium mucronatum X Cryptomeria fortunei

CHEN Quan, LOU Wen-fu, TANG Yin,GAO Chang, ZHANG Chao-jun,SONG Xue-meng
(Shanghai Guangzhao Plant Fast-Growing Technology Co. ,Ltd. ,Shanghai 201801,China)

Abstract: Such key techniques as bud subculture, explant selection and root-inducing culture were
studied during the whole procedure of commercial production of tissue-cultured plantlets of Taxodium
mucronatum X Cryptomeria fortunei. The experimental results showed that the growth vigor of tissue-
cultured plantlets was influenced by subculture times,and explants should be replaced after continuous
subculture for 3~5 times; A single plantlet with good growth vigor should be selected as a mother
plant to be propagated; The light intensity in culture shelf should be controlled within
30~50 pmol » m~? « s” ! for bud-inducing culture,above 60 pmol + m™> « s™' for shoot subculture, and
within 60~80 pmol «+ m™? « s™' for a single sound plantlet culture; Improving the air permeability of
culture containers could help the plantlets to grow; Adding some active carbon and 2 g - L™' L-gluta-
mine to the medium for tissue culture could promote the plantlet growth; Coarse sand was an ideal cut-
ting medium for rootless plantlets from tissue culture to be planted in outdoors,and the rooting per-
centage could reach 88.3%.
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R TR E A ARTEESRE TR, HEH THEREEMNGRZD AT R E R
RS T B T T B A 18 HARRORIE T AR WA (1578 SR B R R o
RRAF ., b B R R R BT 5 2 10 4 AL B UM R, AT AR A K 3. T2 R4 3R W
FHEHRTRETEMENERAR . OFEFAZENHR: QAL HRERZFEANRK RER, EARERKE
F s QB S E AR BT A IEY & RERE T R T R ARFEMLS .

HAT. X TR EHALER AT ARED " A8F R HA R ER T T A 7= i B B AR
TR A RRE ., %9 BER T AL R A RN TR LD R T RTCHEEN
T AbAET=, A4 B NETRBEARMIT THR ER T —EARN A T AE R EE T
BHBRENAEFETZ LT T AT,

1 MR 5 FH ik
L1 # #

DIRFT AR ET A B IS R R A vk v ikl B s £ g Ll A H X

JEPARIZ N 30 SRR T .

1.2 A &

1.2.1 354 ZXFFESWAFEHBEHE. MH FEAE D, 5 BA 0.2 mg - L7 NAA
0.05mg L' L-BA&EBK2.0g- L7 HEHE20 g« L 'DIRIEERK 1.0 g - L' BB BT INE
il E. :

1.2.2 ABAEF S EANE @A EE SRy Z E MBS RIS AR OERRE., HEE
LI-COR 22 ®4 719 Lignt Meter(LI-250A) TEXE FR M OB S A BB TREE.

1.2.3 #RRHBFAFRHEAH A K1 om EHFHRKBEYSWZER A BEERLP T RBEFEY
ZE R 28 d 460 1 IR LA 5 IR TR SRS KIS A G SR AR 2 em DL EEE®
EEFEALFEREB JENEFKE.

1.2.4 ERGH RIS EFHFARGY A HEEARKEMAREE S, 4B 1 cm 24 K)/NZE
BEAZEESFERED. S JdEHEMERMENEE.

1.2.5 ABEBEMMZEGAERGFH A ZFEF AFHEH AR EERN. B TAEEBE
FHREEH 30~50 pmol » m™? + s7' ,60~80 ymol * m™2 + §7',90~120 umol » m™? « s~ ' ¢ BBAT[E]
14 hed "BIFEMTER. 45 BEMEES BFRAF FHERENR.

1.2.6 BRFZBEANMTARFEKRGY R KEFEZ2am EANPRFEEMRTESILART AN
1.0em 0.5 em MIEFE TR S O EERERZ AR EZN OHBH(ER 6.5 cm X &
BEO.0 em) HE35 .35 d B A KB,

1.2.7 L-BRBLEMEERETERS KA KRG Hh EETIEFERPTRMAFERE N L- 5B
R TAHEA 2 em IR ES dEREARKER. U ERRYEE 3 K. BRENGLEN 10K, 8
MM ESE R 7 1.

1.2.8  RARGIZS A RAMAIHE B 5~6 cm SEMNTHRARE Y FFEEAFB LIRS ERE S 5
B A2~15 cm B RR HEABAE XM CARHAES CEMYD PR AR EEAREGHT
(b ik BERE=2 1 1 DAIYEFRES ., KRPE 2~3 MHEEMHE.

.29 k@M 3HAPTEH. FHHE10~15cm AT AT EEBRERH HEATE R
50 em X 60 em(GBREBE X 475D X 4 K AF I 17 BR BE W 2E,

2 HR 50

2.1 MZFEAOR KX FHETE R

RITAZ S AR O AR BRI TS . R 1 AT DUR R 5 5 X B AU TR [RIRH
FMZNE KBS RF IR IR EAE R EE mfa B A AR MBS Rl s B AR Bl IR
AHAREMMIKIEFRE R . Bl e USRS FERKE 2Rk X2 BT EUE AR T
FERVIER . IR FER T 2 LT e s b AR OB R 1 3 A i 5 {UHISE S
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F1 HRRBITATFHANKR
Table 1 Effect of subculture times on shoot multiplication

AR/ W FEHBR KR 35 d BB AR E B /em
Sub?ulture Multiplication  Average shoot Growth status Average height of
time coefficient number/flask plantiets cultured for 35 d
1 2.1 15.0 H KB, K 4F B Growing quick, leaves unfolding 6.8A
2 3.0 21.0 # K, M K48 Growing quick,leaves unfolding 6.3AB
3 3.5 31.5 KB, M H4F B8 Growing quick,leaves unfolding 6.5AB
4 3.2 24.5 HKAR, H H 47 /& Growing quick,leaves unfolding 6.0B
5 2.0 21.0 HKE18, 1 5545 Growing slow, leaves crimpling 4.5C

* RN = WA R R R E . Multiplication coefficient = multiplication number/inoculation number.
2.2 HEENKBEVNEFESHROKE
HILPHRENRE, EREEWEFNESR. NR2ALEL, 5FEER 1 4, RE=FED ML, Bi4E
KA A I AR IR ZER 2R A L FIE R 50 N A2 MHEFR AW RER 2~3 d, ERNZE

TP EAEREAE R, B, FEAEHR R P SERTH S S R A B R A R 22 (B 1 D).

R2 BRENHKENEFESHROER
Table 2 Effect of tissue-cultured piantlet growth vigor on bud induction

ERM B ERFR EFRARE/ Wi R (% 28 d P K /om
. EHERE ;
Growth state of Occurrence time of Bud qualit Average sprouting Average shoot length
propagation materials axillary buds q ¥ percentage within 28 d
B, 2 KR Sturdy, growing fast 10~15 HH: Sturdy 91,4 2.4
55, £ K218 Weak, growing slow 12~18 4155 Thin and weak 41.4 1.8

* PHMER = FENERRR/EMHEBRNE.

Average sprouting percentage = number of sprouting stem segments/number of inoculated stem segments.

2.3 (REEEMEAREERKMTM

HREERTEEHBRAREAERKMEELRBEEE, #17 71E 3 MtREREE TR ILRRR.
HRFTH AR B MR FRAEOL REE B R B RMR R 3). FEECHEE M, B R B HikE
R, MEFH LG, RECEBEAEM FHFROREERK (BR 2. AERBFH KR, LB EHE
30~50 pymol « m™? « s™ ' WBARTEE A, 3 /G RERE 60 ymol » m™? « 7' LB VHFITRFRMEZF. A
FHEM B RAEMNFHBERKAEREGAEHEAER, BETFNERT SRS, —BEFRANEE
BREE BT 10 d AKEH, LPREERKE, SHLRR BIIFABUR. 10 d FFHER,3~4 FHRE
AR, BRI, LR BRI A K BB REROR, SRR BR AR RO B R . R A=, 58
A7 A R, IR o Gy T AR B TR MR R 5 R AL B RIR AR EEHREE R 5~6 cm,

PR BB SR MR FRER I 60~80 pmol « m™2 « s71, AR R AR,

R3 ARBENFFSAEFRIERNBERHEN
Table 2 Variance analysis of yield traits of randomized block

RAERNETREE %ﬁiﬁ?{im& Bud induction stage MAEFIEFE Y B Shoot multiplication stage #3558 ¥y B Sound shoot culture stage
ol m-ieoi EBWFE%  BAFHFKEm  AREK KRR 35 d TR KK e
Light intensity Sprouting Average shoot Multiplication Growth Average shoot length within 35 d
percentage length within 28 d coefficient status & gt !
30~50 76.8 1.4 2.3 4K 518 Growing slow 4.36C
60~80 73.4 2.2 3.1 A KB Growing quick 5.56B
90~120 36.4 2.6 3.0 4 KB Growing quick 6.21A
2.4 BERBESHTABEEKDY R4 ERBEFTHNEFUERKEKHLM
i?ﬂlﬁ] Table 4 Influence of air permeability of culture containers on elongation growth of shoots
P #ZSFLER/mm RS 35 d PR
i%?%ﬁ%%ﬁ =5 rE_J ’ ﬁ1§/§~%§5 ¥ Diameter of air vent Growth Mean shoot length
&béiﬁiﬁﬁftét%uﬁ aﬂt Xﬂ'i%%#ﬁ ’:F of sealing membrane status within 35 d
TR
ﬁﬁigﬂ BEDZ] > j,ﬁ LEEZ iﬁ > i% %‘E % ﬁ % 'ﬂﬁ A0 Thin and weak, leaves crimpling 3.75C
MEMK . EEAHEEENEHEE Bas B, 1B R R .
[lruﬂ[13‘ 161 RS HEE IR IES, % ’ Sturdy, leaves crimpling ’
EHORNESHE, XN FRHRKA EH# C:10 Mo AR 5.29A

Sturdy, leaves unfolding

. NR4FTLEH, B EER
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FLOERMMR ARG EERN FRFR AR A A EEY. CRENTIFRKERER THL
BN FEHFREEES T ALK,
2.5 L-BEBARMEMER BERMIKERKOTIE

L5 SRS EBRIR KT HEREAR T KA KN . BIRER EERER T AL EHE
FOET EHRAERE T FEERGER 3. ERSEEROEFERE L R EFROMEAN R
KEHZFHEHME(E 1 2, BARE L- SRR ENSN, FHeKERTHAREER. EEFT
ARIN1 000 mg « L iEMWRIG RV A KB S, M EZFM A E w2 ELESRE 1), L-
BEBAENRMEE2g L' HH., S.C. Van Winkle ZU-7EX it R A P MER MR H R,
TEHER AR ENER PO S AR A KRG 7. AR RN, L& ARt L FUANE xR LR A, 468
Wi R ERHEER . L& Bz N A TH R f R g B R G R A B 5 op, MR R S A ey
BEAEEMER" . IREAERFEATEAIBRFREOFEEBEERMD L@ BEN X EFR
R

2.6 - 2.6
5.0 O il 3 ¥ & Lateral bud number . S50 omizne .
_ L = %K Shoot length £ |- ;‘é‘%b“d number 3
45 1228 B4 22 2
z = & Shoot Jength -
= 2 = 2
= sof = §a0f -
= q18 & & 18 8
£ = £ =1
Zasf R 3
= F oM pc]
4 4148 X H1.4 &
x3.0F w300 =®
R

25 i 1 1 1 t [{] H 1.0 25 JE | 1 I3 1 1 1.0

’ 0 0.5 1.0 2.0 3.0 4.0 5.0 ’ 0 0.5 1.0 2.0 3.0 4.0 5.0
BEMWE /gL' L-gultamine concentration HEME A /gL L-gultamine concentration
a B3 B PR TG R No active carbon in medium b. 3B A E 0.1%7E #E 8k 0.1% active carbon in medium

1 TRRES L-EE8BRENFAZASTEKOKN
Fig. 1 Effect of L-glutamine concentration on growth of tissue-cultured plantlets

2.6 FRABEHIARBEITIE

FHEAREERERNESERER ONEAHRK FE3~4 MARENY, ERBEAE SR
OB AERE SRR ENEREFROERBZ S0, A TR B BT AR ZHENE
WAR KRG E RS RAT LIEEZE S RIE 52 L MBI L TR, MB R K KBEI TR TSR EAESE
MBI ARA . RACTRAE TR ERIRPFRIGHEAE, Bam FRKEE, LERIE
. DT ERAERTRER S . AERERGERERR 6)F  BAREIRTE 80% £ A M BUIE R (R
5). FARWBE RIS AERBHKERRAERER T ORAE S BANBEEENR /D, &4 2~3
MHBIKREEE KRR R KX B 7)), SHEE KA BIER+2EF .,

%5 FAUTRABERNANBRTELEZLS

Table § Comparison of survival rate of cuttings between tissue— cultured rootless plantlets and young branches of big tree

H B R HEgE EREE O ERES RERE O gEER
Cutting :/le d)'um Number of ~ Number of Rooting Number of Survival
material et cuttings  rooting plantlets  rate  surviving plantlets  rate
- b A e
AR Ra®m 960 - - 557 38.0
Rootless plantlets Mixed medium
i) o L 7308 A 3
TR Hir A REBEER u.%& ) . ] 720 636 88.3 572 79,4
Rootless plantlets Coarse sand and then mixed medium after cuttings rooting
g o ;A

ARPRAR AU EREEREREER o 720 591 §2.1 561 7.9

Twig from basal part of mature tree Coarse sand and then mixed medium after cuttings rooting

2.7 XKHE#E

REHH TREEABR REANSZENE R G L G EARK B Rk 98% A L. HRIER
HORS R 2R R S TR E S H T . AR SRR H G AR R A JFOR B 85 /N B 25 (8] o A it o
K AR T IR EL A KR E L TR A+ B (B 8.9) . &l 2 FRVE R B KEE
FF—E A MBS P EREEE 2 m LB TARITHEE RESEARST  PHERSERBRET
HILH BRI .
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FRITRR—FEH N ARG TE A" IR B s B NSRRI RS, 4
BRRBET  ERA RBHROEL T  HEER T R EREREN RN ER KRR TS/ E
BUATTRE . (B3 BAH AN B S5 OB 1 AR AT b, A AR B . i 2 355 A O ik, FT LUK AR bk i AT
REEHEFFRERE BT ERE A, B BUCR MBS , #5177 BT 6 B, AT R A P A, X
BATRTEME LT AR BBV AN EOR R . BRENE T 2 FRNATEIEENERE. W
BEERFRY, A—  E A HE BB A A TR A H TR, MEERE MRS
FHEABER, AR TEHEART AWM ST EE AR, b bl W, KA Y8 o A 35 8 E 5
ERFNEARBEAR WM.

2 £ X W

[ PEHATIRES. FEEEHMAEREARCESM]. L5 R AR, 1978.

(2] Z=F%, DH FRMK 3B EREZEREI]. Bdupl B4, 1992(3): 14-15.

[3]BRAME. T2 L. EHE. HPRLERNSIMMEE]. LHMLRI,1998(2): 43 - 47,49,

(4] %BEBLEUNE.F. FACHRPFESESNED] BRIV FHK,2003,19(3): 56— 59.

(5] PR, BE.BH4E,%. Ay REAEFROERIRALI]. EBHK,2003(5): 36-37.

[6] Wtim. RABEHBEARD]. AkLAHEAR,2004(12): 11-12.

(7]% 3®/FHHR X8 FAHALEIHEIFHE D] PEESFEZ,2006(14),38 - 39.

[8] FfLIE, TEFE, BFRE, F. (R HEERMFRAR IR, HRKLIFFR,1996,9(4): 17 - 22.

[9]1A #H . %EHF NNEW. S KHECATFNEIEMETRD]. BRIk ¥, 2004,2003): 11-14.

(0] A &%,.%BE.EBF. 5. =fMiRFAIXT R F 2 (Taxodium mucronatum X Cryptomeria fortunei) @GRS MHBERHEWI]. L&
Rk ,2005,21(3): 21 -25.

(1] BB BLE T2 KAAURASEFERBARMED]. bkl #4,2007,23(2): 17-23.

[12] Lentini Z,Mussell H,Mutschler M A, et al. Ethylene generation and reversal of ethylene effects during development in vitro of rap-
id-cycling Brassica campestris L. [J]. Plant Sci, 1988,54: 75— 81.

[13] Monette P. Micropropagation of Kiwifruit using non-axenic shoot tips[J]. Plant Cell Tissue Organ Cult. ,1986,6. 73 — 82.

[14] Mackay W A, Kitto S L. Factors affecting in vitro shoot proliferation of French tarragon[J]. J. Am. Soc. Hort,1988,113: 282 —
287.

[15] McClelland M T,Smith M A L. Vessel types,closure, and explant orientation influence in vitro performance of five woody species
[J7]. HortScience, 1990,25. 797 - 800.

[16] Blazkova A, Ullmann Z,Josefusova Z, et al. The influence of gaseous phase on the growth of plants in vitro: the effect of different
types of stoppers[J]. Acta Hort.,1989,251: 209 — 214 .

[17] S C Van Winkle,G S Pullman. The role of activated carbon in tissue culture medium[J]. Energeia,1995,6(6):1 - 3.

[18] Shinjiro Ogita, Hamako Sasamoto. The effects of glutamine on the maintenance of embryogenic cultures of Cryptometia Japonica
[J]. In vitro Cell. Dev. Biol. Plant,2001,37. 268 — 273.

[19] Zhang Jianjun, Zhu Jianhua. Taxodiomeria ( Taxodiaceae), An Intergeneric Hybrid Between Taxodium and Crypiomeria From
Shanghai, People’s Republic of China[J]. SIDA,2003,20(3): 999 - 1006.

. -
A=n=3

WA IT BY 2008 AE (& M) A6

(BRER—MUMABAR I ENEAE T L &E. TERERFE BE . EE. HE. 458
H LT R2 IREMAEHFRE) ARMERANRI R G MEARZR. B SETE  RERA.
BFR YL B AL SRR R BOR R AR E LR R R AW SRR NERSEE.
(ERAENEEE, SRR, REAEA S - 28 fNE LA AeAEZFENRIH
#KE. BERHEE LETASERFRBE P I0E e oz 0l

2007 £ECE AEY GUA P E I E #r 4. 00 I, £4F 24 JC, IF B LR RITH, lBA RS . 4-292 . B
JRBIT AL R S IR BRI , IR 41 .5 Je . InFHS L BUm 3 T,

GiigitHbal . RS THIALERS 2001 & R4 201106

SRR EREL IR . (021)62208660-3174 B (021)52235459

B ER . e-mail . xx7@saas. sh. cn B syj3174@126. com


http://www.cqvip.com

D 0 0 0 http://www.cqvip.com|



http://www.cqvip.com

