I % # % Guihaia 30(3).416 — 421 2010 4£ 5 B

RGN ARIEFRSREEE

BRI, H LD, MABELL, AFRL, YR, BERS
CL PG4I R AR 3eps, 1)1 M7 637002 2. PN At A S B HE A B A IR,
PO 43BR 621000; 3. T PRYLHUR M BFSCAR, Bk VLM 402260 )

# OE LBRMAHTFHRANIEANIZERSE, AAZRM EEMAESAETFNEE NANESHREBE
EHE. SREH.BHRMRBMARAFMTFE 1/2MS.MS WA BREES T 6%, BB T
ENMEHEEANTEHNMb, BESMEERATEE M LR, ik A4 2F R M I I 32 r R 9 MSH+-6-
BA2.0mg+L14+NAAO. Il mge L1+ 40 g« LI+ EEXR M, BERMEEROL 8. 4, B{E4 B
FHEN 1/2MS+NAA 0.2 mg* L1+IBA 0.2 mg « L1 +3E#5 0.2 g« L, A BEE 0% UL, BRER
A+BHE+ERTA 1 DWEFRB L, RIFERTX 0%,

*8W. B, AEFBS, A8UE%, RE%H.

RESEE. QU43.1 LRI A XEHS. 1000-3142(2010)03-0416-06

Tissue culture and rapid propagation
of dwarf-late pomelo

MAOQO Yan-Ping!»?, SU Zhi-Xian?* , ZOU Li-Juan!-2,
YU A-Meitr2, ZENG Yan!'2, CHENG Chang-Feng?

( 1. College of Life Science, China West Normal University, Nanchong 637002, China; 2. Sichuan
Provincial Key Laboratory of Ecology and Environmental Technology , Mianyang 621000,
China; 3. Chongqing jiangjin Fruit Trees Institute, Chongqing 402260, China )

Abstract; Aseptic seeding of dwarf-late pomelo were used as the materials in the study, We induced cespitose buds
from meristem and epicotyl of the seedlings, then regenerated plants from the induced shoots, and results showed that
both mature and immature seeds could be germinate on 1/2MS and MS medium, the highest germination rate could
reach 96 % ,and the aseptic seeding from mature seeds were more suitable for the further differentiation. The epicotyl
was found to be the optimal explants,the opfimal protocol for cespitose buds proliferation was to culutre upicotyl on
MS medium with 2,0 mg « L1 6-BA,0.1 mg * L'l NAA and 40 g * L'! sucrose,and the achieved multiplication coeffi-
cient was 8. 4. The optimal rooting medium was 1/2MS medium with 0.2 mg « ') NAA,0.2 mg+* L1 1BAO0.2 g+ L1
AC, from which 950% rooting rate was obtained. After ransplanted to nutrition bowl,80% plants survived.

Key words: dwarf -late pomelo; cespitose buds induction; tissue culture; rapid proliferation

BRI (Citrus grandis) R EEBAMBERE  F &M R B ATA T REL KM T & f, 0
f R, B — PP A 2E B, B FF (Rutaceae) AR RMMER M EM A (EHEE,1998), BK
MR (Cirrus) Y. RRFHREHALE WBEERE EW ML E A EF DR 3 Y

WRE R 2009-03-16  {EEIEB M. 2009-10-15

HLWH.: BRX QARSI 4 (30670209) ; 1)1 45 & T ¥ 4,70 E (2003A175) [ Supported by the National Natural Science Foundation of China

(30670209) ; Key Item of Education Department of Sichuan Province(2003A175)]

EHYN . BHH 985, &, PN BA B L, B A A LS 7% R Y A U i (W BFFE T4E , (E-mail) yanping_mao@126. com,
* i HAEE (Author for correspondence, E-mail : zxsu2008@163, com)



3 EHEE . EHRMMEREF SREEKE 417

FEH BLAFRORE BT M B & AR SR T Y B M B
TR I PRI L 9% B 4 B 00 ML BT R AT X
I BRI AR ML AR L RS B B BB 1R A

Bl REXEEMRMEAETANEME
¥ B (B 2 A4, 2004 ; B 1 I8 55, 200 1) (B Al
(REERE,1994) . CEM. THEMERE RS,
2006) M ELHH (F AT #14,1996) 4, {H 4 ok W A& e Al
MEHREFREEANPIITIRE . FIREEHT K
PEATEIH, AR R R RE R R T RRERAE
REREEEE, ARERTHX RAMEN KRR
R, BERRAREFRHEERHEL, BERR
i bR B, HMERREEARRELE BREFR
P BERBERBT R RER. X IUAER
il B T0 BB R H W HE B AT T AR R SN A BRI
B 772 5] A B B b X DA A 2R S B N I A
RGN REREAER, XA N ZEER Y
MREERERELSH.

1 M# 57T %

1.1 4%t

2008 4F 9 A, EE KT BERM AR RER
M A BARR BB MH FH AN TEE .
1.2 ik
L2 1 ARk Al e ms  75%KE.0. L% TR,
1 mg/mL 6-BA }% 1 mg/mL NAA I HSREE
FEEE(2006) BY T EHEFT .
1.2.2 #6905 & TR Wtk LA R SR BB T &
Mr AR RKBERERERE, BRTER KK,
BSHEHEETE s, THAME 2~3 K. AB &

0. 1% FREEWFIHE 10 min, THEK UL 3~5 K.
.23 BH %4 MFHEBEE ALEBAREZS
KK HERNFE, BT AERBNEHBFRE
EoatBEREWA TSR, EREENMTFE
EFI BB

1.2.4 A A FFFEA LTHEHEKZE 8~10 cm B,
BMEFEBM=MSERIIMEE. OREELMN LT
H,QREFH A LR R, SR IMEKY R
2~3cm, SMEGHEBEF XN O, QI EAIE R A
EH%LWMEL); V ESETWREL), >~ CF
HO;QSMEBZ B OWMAET M TAEFIER
BARELIOIERITEHERBLHFR., HER
W=WHEFRITE/ BFERISIEELE BFR=
CHY 2R B9 SME 3550/ BE R A9 SMER B B0 X 100%.,
1.2.5 A B REABSR BERARKRFNSTEE
FEAAFMEMEN 1/2MS EHEL, BSR4
R, YBREA4em W HFZHE . RAEBR. BEs
WS, K E A 5 M MS 5%, pH A
F5.9~6.0,FFRE N2 C,HREBE 36
pmol « m* « s 4, R IEFEATA] 12h - 47, HD
AR EEMIMEMR 30 EER 3 K.

2 HBREAM

L1 AARBEMFEEFECAHBTHEREHES
Aok

B B R B T M FARIE RN 1/2MS,
MS fy R B R s FR & b, 6 IR 5 B S A
TR, EXRIT LS AREHRAESE5ENS
FERILEK L.

R1 BFHENERAITERRBERKEAR

Table 1  Visual analysis of seed germination and the growth conditions
LHF A R BERERE Bl 721 HCHR SR AR (%) AR B

No. Basic medium Medium state Seed types Light condition Germination rate Growth status

1 MS FIRES R buin 78 R, A RIF

2 MS & B 17 67 RS, Wk

3 MS A [ & EL R4 7 82 WERR LR
4 Ms 3 Bk EE % 76 WER, EKES

5 1/ 2MS [ E P 88 PR, YRS
6 1/ 2MS FIREN E3E % 96 WER, 4N, 85
7 1/ 2MS A [ ik R Jt 89 W R » 4 A K
8 1/ 2MS S SREES B 5 90 WHREE . AR

k1 75.750 82. 205 81.000 84.250*

k2 90. 750 * 84, 250* 85,500 82. 250

R 15. 000 2,000 4. 5000 2. 000
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Table 2 Analysis of variance of seed germination

FilgRE BFEE

ESfEy FHM AME Fi 7t Mol

Factors SS df  Fratio T critical Signi-
value ficance

HAREFRE 450.000 1 900,000 161,000

Basic medium

BRERE 8.000 1 16,000 161.000

Medium state

MTRR 40.500 1 81,000 161.000

Seed types

J6H & 8.000 1 16,000 161.000

Light condition

%% Error 0. 50 1

T HFF 15 d FHET,e=0.05,

Note; Data were recorded after 15 days of culture,a=0, 05,

R3 MEEABHNBEAXNGSRAEFEESNTMN
Table 3 Effect of different ways of explant placeing
on the induction of clustered shoots

SRR WH AR R
Ways of Multiplication Budding
explants placing coefficient rate( %)

3 4.7 64

v 1.8 45

- 3.6 48

R R RAT, M FEER 3d IR
B RRAMT , F T B 5d BIFHB R Sl A&
BTREROMTEHEKREMRY  BEME LA,
PTG BRI IR B IO TO B A ROE A
HIESLRE D3R, A8 [ 4% 00 T B9 ) ZF 8000 s 27
BYEGERELHEANITEEER. FHLLEF
F R BT T IR W B SME R ML 2E R H R

KANE, R 7K B IMEEER 8%, KB
HFMRF., NRIFAUEL  KBAGT . HFHE
MREFTRERBUAF FER MG MS 7% FiF
F., HENTEW,E «=0.05 KL TF, AL HHE
RN FHANEMIFEEKE HMERAER
REMBABEGER2)., F LR, RAMFEE
BEAM MS BEFEEFRLE, TREEH TR
FRMFHARERE B EEE MS FHREAGT
BABAMTRERLMEHEKE.

22 FAEARMEARNEAEHERILIAEFEEN
e

222l RAKXEFAXATEFh¥h LIRBFHT
BRI MR, =F AR E, 4 58T MS
+6-BA 2.0 mg+ L' +NAA 0.5 mg « L'+ 28 30
gL' EERILEK3, HBHETIEIIMEKSESR
HEMBFREKR,20dJE, + L, v T, ~—
WMEFFEKL., A EmFKERF, A FRER
By TWMFREFRE  FENAATAESH,——
s L RN, 30 dFEHER, B FRALUE
B EmTE E AR AR FRMBBEARRS.
222 RAAMERINLALFHFNHEH KBLH
HH L@, O)MEROOW T, 4 MEMHRTFR
FMRBEREREL, EXRIT LI SRBERLE
3. BRI EM 7 d g, ZMSMEKTE A SRR
B, 15 d O LM 1 L isHIEF
20 d EAETFFFHRKE . BIE D B IFRMIEE
R IEAHE, Bt ST R BGHEIT 4047 .

R4 DAEFESEXRITRRER

Table 4 Induction of cespitose bud and its orthogonal design

e A 6-BA B NAA 0931 D Sh ik WA R HFERR)
No. (mg+« L) (mg+ L' Sucrose(g » L'1) Explants Multiplication coefficient  Budding rate
1 1.0 0.1 30 © 6.34 82.76
2 1.0 0.2 40 @ 2.56 42. 86
3 1.0 0.5 50 ® 4,40 54,56
4 2.0 0.1 40 ® 8. 40 100. 00
5 2.0 0.2 50 @ 6. 96 83. 33
6 2.0 0.5 30 @ 4. 90 66.67
7 * 3.0 0.1 50 @ 5.70 77.78
8 3.0 0.2 30 ()] 5.60 72,72
9 3.0 0.5 40 ) 7.30 83,33
ki 4,433 6.813~ 5.613 6.867*
k2 6.753* 5,040 6.087* 4, 387 BfI=52.16
ks 6.200 5.533 5. 687 6.133
R 2.320 1.773 0.474 2. 480 BfE & A2B1C2D1

H:okke Jo RARMARLRF ML R FRHEH AN, 30 dBRIH BAHFTHE.

Note: ki ,ks and kj stand for the level averages of multiplication coefficient,R stands for range,data was recorded after 30 days of culture.
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B (R 4R, MR KR ERMK
W :D>A>B>C, [MFHE ZXFSMEE S F# K
MR SMEER R 2> 6-BA MR E>NAA
WESHEBNKE. @FE2HWRYW,E «=0.05
KT ,6-BA SHMEEFNEIT A EFHNER B F
o, KRR RABEE KT, Btk 6-BAKRE
SHOMEEMERAEFHBERHEERE., &L
ik, AEFRHERMNAFTH A.BCD,, Bl MS+
6-BA2mg+L'"+NAAO. 1mg L' +HE¥40g -
L'+ SR Rn L Rs.

RS5 MEFUBHAEDINR

Table 5 Proliferation of cespitose bud
and analysis of variance

F It 57 {8

wx  Exm oamm P LR ga
Factors SS df F ratio Significance
value
A 8. 810 2 22,648 19. 000
B 5.026 2 12,920 19. 000
C 0. 389 2 1. 000 19. 000
D 9.739 2 25,0386 19. 000
%2 Error 0.39 2

2.3 BEEXHENTD
2.3.16-BAMAAEF XA HH  F4EH, B
&S, MR HRE -BAXTHENEWER AL,
St 6-BA AT AEE ST (B 1) . i 2 SR A 5 R AR
BEALHTHBETEE B8 BIRKER 6-BA
A, ZE RIS T R A B 40K 6-BA IR EF K
B, M FRMMEARABBABRE R, X 6-BAKE
TE£2.0 mg« LAY, HZFRMBHARBIERKME,
WS K, RIS RPOT IR BRI AY
BECERMEERSTNEREH. RIHMAEY
WM 6-BAXTHHF R R E — IR JH1E
Mo S%ERTF2.0mg - LB, iR E—~FRBE L
MEEHFMFENER . X EEFIEF (20060 W5
—%., FEit,6-BA MEEWER 2.0 mg - L7,
2.3.2 NAA ST A F X A0 Hh  HIEXSH
(R OTLEE,NAA X HZFEHE UK T 6-BA,
MNE 2 FH,NAA ST R EM B FERNOE ML E
SRR, M NAAWKE R 0.01 mg « LA, A3
M RBME FRS AR T 4.56 f1 50. 4%,
BEE NAAMBREF R, WHREM B FREH —
EMEK, Y NAAWEXE 0.1 mg - LA, 354
ABEMEBFERHEBTRAE. NAAKRE KT
0.1mg« L, A ZF I TE RECA B FF R A IR,

— R, BERENAR S RERNRIRENERR
EAMTAEFAE K (FEHE, 2004, NAA HIF
MEENMET 1. omg - L', HEL, NAA B EERK
BERO0.1mg- L' (ZEE¥%,2005),

v 8 100

I - 90

2 80 2
®yor ] 70 m o
Mg N B ©
m S S w 160 8 -
;g4 v ~45 H e
fh S 3 L = ssmemny H40 W3
4 E Multiplication coefficient 4 30 1 cg
H = 2 e uamemEe 15 3

a 94 |- Budding rate 10

:J -

3 0 I n " N 0

= 0.01 005 0.1 02 05

NAAGR
The concentration of NAA
B 1 FRRKE 6-BAXMEFESHER
Effect of different concentrations of 6-BA
on sprouting rate of cespitose bud

~ 8 90

27 4 80

5 -

- 47 =
o E oL /“\k\. F W
W8 s L / 160 H &
- 4 L =450 ¥R
1) da H <=
" = 3 L T
WS ~— QTR 430 33
il - = Multiplication coefficient - 20 _<l [+3

8 q LT AETFmEFEM =

+ Budding rate -1 10

3 0 L i - 1 0

= 0.5 1 2.5 3

2
6-BARE
The concentation of 6-BA

2 AEWE NAA AL FBESNE R
Fig. 2 Effect of different concentrations of NAA
on sprouting rate of cespitose bud

2.4 HRMER

EHAE K RIFRIN A ZF, B3 B M %
0.2g-L"WMAEMRBZERELFEFER,10dF, &
FEAHFEHFRK Y, EPLL1/2MS+NAA 0.2
mg+L'+IBAO0.2mg« L'+ E MR 0.2 g L'
BHEORERARE BER, M FHRERY(EH
F4,2005), AR E 0L, BREE3~4 em
B, FEHE BERFESONE,3dE . BB E
HIEFRERL . BREEA+-E2HRE+ER LA 1
P2MEFRE L, 10 dBEFEITRIER. K 80%,

3 it

3.1 BRBEXABIMFHENZM
— %, B 1/2MS SR ERE AT FH L
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BRE. RMEMEMN THARNE S, T ELEE
BRELEGREFREEESRIHFR, X TE
EAEBEFREAEFORSBIEEX, EEFRTES
FrasthiEm BEXGTREETF. MS EF

EENAF/EANEFRE A LW RHOTEY L
1/ eMSHEFREFTHANTHEERL, XS
MSEHRREBMENTEA R, REMREN
RRBAFFIEFX B 1/2MS TREEZGETH L

BT SRttt ST S HIBE DA b3 AL BBIEAIRR T B JGIH s C SXRAME B MAE 3 D EREM Ak 1 A 35 E. B4E Kk F B
20 d AWy A M.
Plate I The whole course of tissue culture and rapid propagation of dwarf-late pomele  A. Seeds of the dwarf-late pomelo; B. Plant; C. Differentia-
ted cespitose buds from shoot apex; D. Differentiated cespitose buds from hypocotyl; E. Regenerative plant; F. Regenerative plant 20 days after trans-

plantation.

Gy EEEMS FFHRAHTESE.
3.2 EMBENAEFFERNEN
EHEYELSERP  BERNRER-TMREER
KOS, ZNEMASERROENT CEXRSE,
1991) , [m] it S48 A Ay SR IR 0 2 B M AL A AR R Th
BEEZEZ — R/ H#EE,2007), A RBE SRR
AMERAE TS T 8RO B9 LU, A A TR T O R
SMEEREEZLN M EEEN B FHERE
LOBBEARBFA T3 XA SHAR RN AEA
LA, T ERHAR L, 2520 0935 Bl A B0 IR,
RHTFERAATWHAESE . ASHA B RO NERR
R EMAMNERRR A MESEKIRES, o
BB EKERTEME ERERK, BEAFNE
B33 MS+6-BA 2.0 mg - L7 +NAA 0.1
mg + L7+ JEHE 40 g - L7,
3.3 LEHMHREFRMAEFFRNRI
AME R HCE 7 ST A A SRR B R 0 E W4

TR LS LmAE LN T RE. BitE
g =fmE P . BRE-RAENEFKY, A
FHURESS% EWE LA E R B ESR
BE.XSMEEANREREN S THMESBEAIRES
BHRARREIESE,2002), MY EKERAHRESHEM
EREESHHHERTX. MEZEMRYEH T
XBTHREZH WEREEHEVEANESEYN
— i MBS F 5 —um i s (H A L %,2003),
THEMERA LT RER . RIEAYE K EHIRE
BHL LRI SRS ¥* - %A SRAFTEEN
EREWRE FREAHFNRS BEMRETR
WA —WBEFORS . Eh bR RERE
FREUES2ZEREL. BEAERNERER
1/2 MS+NAA 0.2 mg - L* +IBA 0. 2 mg - L +
ACO.2 g- L', EHERNEMARN FROMEME
#,3X 5 Bach(1998) 945w & —5 0.

il AxHANBHFHREEAHRGECR
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