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Abstract Whitened internodal stems were used as explants to establish a high efficient regeneration protocol for Eucalyptus
urophylla <E. Grandis elite hybrid line DH32-29 which are widely planted in China. Micro-propagation were established from a 2 to
3-year old DH32-29 and then rooted plant cut shoot apices were incubated on MS medium with 5 % sugar in dark to obtain whitened
plantlet. Calli were induced from internodal stems derived from whitened plantlet stems with 3 to 6 mm length incubated on a B5
medium, supplemented with different kinds and concentrations of plant growth regulating substances, at highest frequency to 100%.
After 21 days, the calli obtained were transferred to B5 medium including 0.5 mg L BAA and 0.1 mg L.* NAA obtained highest
frequency to 83.42%. Shoot elongation was then stimulated on MS medium supplemented with BA, NAA for 20 to 30 days and 20
mm long shoots were cultivated on root induction medium for 25 days and rooted frequency up to 92.17%. The merit of this method
is that abundant resource and genetic stability explants can be used to construct regeneration of eucalyptus at high frequency system
that will be an efficient tool for introducing interesting genes into eucalyptus which is still considered recalcitrant.
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e AR N TARTHAR X 2170 /5hm?, R L8 =47, AR T B P ATEDBE (F5 K455, 2008; Jud11%%, 2008).
HTAEREMRRE, —@fE ERS TS rES . 23— R B I R, LR PIA SR RERHE


mailto:cbsunz@163.com
http://dx.doi.org/10.3969/gab.031.000592
http://dx.doi.org/10.3969/gab.031.000592
mailto:cbsunz@163.com

WM 54 F R E(MBKIR), 2012 4, 5 1 %, % 3 /%, &% 15 W ’
Zhiwuyao Yu Yaolixue Zazhi (Online), 2012, Vol.1, No.3, 1-5 4

http:// jpmp.5th.sophiapublisher.com

FrEr A, LRI L R RiE— D B0, HEERE AR T A S m IR, ATREN AL E
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Barrueto Cid et al., 1999). LA_b[n] @R KAZFE _FHill 2 7 R 3 25 R R gt 2
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Table 1 Callus induction of E. urophylla x<E. Grandis DH32-29
HarE MRS MR BHiESE
Medium  NO. of Explant NO. of Calli Percentage of Callus

Induction (%)

CiM1 185 185 100.00 a
CIM2 199 199 100.00 a
CIM3 202 153 75.74 b
CIM4 219 143 65.30 c

T ANENE FRER IR 2 7 .3 (P<0.05)
Note: Different small letters represent significant difference at 0.05 level
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A, HE S ™ E.
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BAEFMPEE 2 mm Bl KT 2 mm 0%, UIEHZR S 05 mgL-1 IBA ] 1/2MS K5 it AT AR
T, 10 RIGMSEHARARD, 25 RATHAERLEER, FRERRIL 92.17%.
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Table 2 Effect of shoot induction using different cullas origin of E. urophylla <E. Grandis DH32-29

Bk FHeX HEF g (B EHLD
Medium  Percentage of shoot Shoot number (callus™)
induction (%)

CiM1 44.86 +6.23 a 43%*11a
CIM2 83.42 £2.08 b 58x10b
CIM3 446 x1.11c 1.3+06¢c
CiM4 0.91+0.20d 11+04c

e R EUE DCFIE L R E R R, ARG FREROR % 7 B 3 (P<0.05)
Note: Data listed in the table were means =SD. Different small letters represent significant difference at 0.05 level
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Figure 1 Regeneration for E. urophylla <E. grandis DH32-29

Note: A: Micor-propagation of E. urophylla < E. grandis; B: whitened plantlet obtained from rooted plant cutted shoot apices and
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incubated on MS medium with 7 % sugar in dark; C: Calli Induced from stem explant caltured in CIM2 for 21 days; D: Shoot
induced from CIM calli cultured in SD Medium for 40 days. E and F: shoot elongation and rooting. Bar = 1 cm.
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PP 2RO R R A8 5 R B A% DH32-29. M ARG TIRF R AR IR AR, 2~3 A=A p,  Jilt i 0 ks 2% 25 Bk
M IE R, BARN 75 %INRE IR 20-30 5, TGRE/KIYE 5 IR, 0.1% HoClL BRI 5 408, JoR K
e 5, MR T . MW ERIBLAT IR, B 1-2 em A 124N, HEA MS B SRR RS R 10-13 K, 2
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321 ARG S
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Table 3 Medium for callus induction of E. urophylla <E. Grandis DH32-29
WA FRE (mg LD

BTG pant growth regulating substances (mg 1.2
Medium

NAA TDZ CPPU Zt KT

CiM1 002 0.6 / / /
CIM2 002 / 0.6 / /
CIM3 002 / / 06 /
CiM4 002 / / / 1.2

TE: SEREES IR I A 3% (wiv) HEREAT 0.6%(Wiv)ER IR Fi ¥ B5 15 77 3 (PHS5.6)
Note: The basal medium was composed of the ingredients of B5 medium containing 3% (w/v) sugar 1 0.6% (w/v) agar (pH 5.6)

322 NEFMIFET
BRI 2B 34 05 mg Lt 6-BA M 0.1 mgLt NAA [ S5 (SDM), 4R 21 K4kR
7R, G 16 IR, SGRESREE 30001k, i AE(23 +2) C.

323 N HPK K AR TR

FEFHAE F B RE 0.2 mg L BAR0.02 mg L1 NAA [¥) BS 3572 chilb AT 2p i K5 9%, 6368 21 R4R4K
—Wo REHHFKEKRT 2 mm HHFELYIEFEE S IBA0S mg L1 1/2MS B33 h T AR S 98, 1
FrokMFROGIE 16 /R, SGHRSRSE 30001, (23 +£2) C.
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i

Ho

Ve STk
PIMRKRAEZHF 7E 01 5T I 1 2 HE R DL SR SO 58S, SRR 01 50106 1 2 FF AR A, 9k o 22 AR
B 7 R E MBS LAE RS T T R0 S.
3O
Hh R B SR R R T T R O BARAE A SR K i e T TR LIRS, EILRORIER
S



M G4 EERE(MNAR), 2012 4, 5 1 %, 8 3 /&, & 15 1
Zhiwuyao Yu Yaolixue Zazhi (Online), 2012, Vol.1, No.3, 1-5
http:// jpmp.5th.sophiapublisher.com

Azmi A., Noin M., LandréP., Prouteau M., Boudet A. and Chriqui D., 1997, High frequency plant regeneration from Eucalyptus globulus Labill. hypocotyls:
Ontogenesis and ploidy level of the regenerants, Plant Cell, Tissue and Organ Culture, 51(1): 9-16

Barrueto Cid L.P., Machado A.C.M.G., Carvalheira S.B.R.C. and Brasileiro A.C.M., 1999, Plant regeneration from seedling explants of Eucalyptus grandis <E.
urophylla, Plant Cell, Tissue and Organ Culture, 56(1): 17-23

Bu Z.Y., Studies on Eucalyptus regeneration systems, Xinan Nongye Xuebao(southwest china Journal of Agricultural Science), 17(4): 5000-503 ( R #H[H, 2004,
At FEAR R . TG Fa AL 4Rk, 17(4): 500-503)

Chang S., Connett M.B., Emerson S.J., Forster R.L., Gause K., Havukkala 1., Higgins C. and Kodrzycki R., 2011, Cell signaling genes and related methods,
United States Patent, US20110088126A1

Fan CJ., Zeng B.S., Qiu Z.F., Wang X. and Bai J.Y., 2008, Progress on Genetic Transformation of Eucalyptus Progress on Genetic Transformation of
Eucalyptus, Zhejiang Linye Keji (Journal of Zhejiang Forestry Science and Technology), 28(2): 65-72 (JE&™4, &1L, KK, E/H, F 5/, 2008, ##
WL LRI 72 E . WML R, 28(2),:65-72)

Flachowsky H., Hanke M.V., Peil A., Strauss S.H. and Fladung M., 2009, A review on transgenic approaches to accelerate breeding of woody plants, Plant
Breeding, 128(3): 217-226

Huang Z., Zeng F. and Lu X., 2010, Efficient regeneration of Eucalyptus urophylla from seedling-derived hypocotyls, Biologia Plantarum, 54(1), 131-134

Lain€E.and David A., 1994, Regeneration of plants from leaf explants of micropropagated clonal Eucalyptus grandis, Plant Cell Rep, 13(8), 473-476

Mullins K.V., Llewellyn D.J., Hartney V.J., Strauss S.and Dennis E.S., 1997, Regeneration and transformation of Eucalyptus camaldulensis. Plant Cell Rep,
16(11): 787-791

Subbaiah M.M.and Minocha S.C., 1990, Shoot regeneration from stem and leaf callus of Eucalyptus tereticornis, Plant Cell Rep, 9(7): 370-373

Tan D.G., Zhuang N.S. and Huang H.S., 2005, Eucalyptus 12ABL Callus Induction and Plantlet Regeneration Propagation System Construction, Redai Zuowu
Xuebao (Chinese Journal of Tropical Crops), 26(3): 24-29 (I f#5E, H-pA:, #4EF), 2005. NI 12 S @G A5 T 5B A MR E R R E.
P EY AR, 26(3): 24-29)

Wang X.C., Li F., and Jiang X.N., 2006, The establishment of tissue culture regeneration system of Eucalyptus, Hebei Jiangoukeji Xueyuan Xuebao (Jounal of
Hebei Institute of Architectural Science and Technology), 23(2): 71-74 (4%, 250, YT, 2006, Febd 414155 37 5 F A R LA 7T, WAL @5k
BUEBE AR, 23(2): 71-74)

Wei D.Q.,Shi Q., Li X., Chen L.W., He G.Z. and Wu H.Y., 2008, Callus Induction and Plantlet Regeneration of Eucalyptus urophyllaxE.grandis through
Tissue Culture, Anshu Keji (Eucalypt Science and Technology), 25(1): 19-22 (F5 k2%, I 5, Z5M0, RN SC, 7458, SR409E, 2008, REMEHANES
SRR R, 25 (1), 19-22)

Valé&io L., Carter D., Rodrigues J.C., Tournier V., Gominho J., Marque C., Boudet A-M., Maunders M., Pereira H.and Teuliées C., 2003, Down regulation of
Cinnamyl Alcohol Dehydrogenase, a lignification enzyme, in Eucalyptus camaldulensis, Molecular Breeding, 12(2): 157-167

Zhang C., Winkeler K.A., Miller S.A., Vales T., Foutz K., Zhao Y. and Wood M., 2010, Enhancement of cold tolerance in plant, United States Patent,
US20100107473A1



