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Plant Regeneration in vitro from Epicotyl of

Citrus grandis Osbeck ‘ Pingshanyou’
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Abstract: The plant regeneration in viro was studied using epicotyl segments of Cirrus grandis Osbeck

‘ Pingshanyou’ as explants. The results showed that the optimum explants were the upper segments of epicotyl,
the optimum medium for adventitious shoots induction was MS +6-BA 1.0 mg L + TDZ 0.05 mg L + NAA
02 mg L' +GA,1.0 mg L" + sucrose 40 g L", the induction rate was 100% and the average adventitious shoots
reached 8.35 after cultured for 4 weeks. The optimum medium for rooting was 1/2MS + NAA 1.5 mg L", the
rooting and the average roots were 88.7% and 6.4, respectively. The plantlet survival was 90% after transplanted

for 30 days.
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PR TV A, 3 BLF AR AR SR R
B WEMRAME, ALBE KU LA T3
RHTCH AR, R R RhES BT AT
WREEMER, UL BB R, 2K
VIR R AR AR LR RS %
L BPRAI %
1.1 TE R ERHAIRI

2008 4F 11 A a], NE R R Be R R
B 5% Br % B BE b M (Citrus  grandis  Osbeck
‘ Pingshanyou’) R 32, U FPF FITE K vk, # 5
AP R TERER TAE B I 75% TEREH T 30 s,
FEBEK R 1 K, B 0.1% AR EWHEE 10 min,
FOR KM 5 K, FIRARR TR E K4, FE W
B R FHOESY RintE EE T B TA S
BEMMS EFEEL, 3 A BRAELARN L
Jh > S R

1.2 REFHES

PAMS A7, BA FWEE 6-BA,
TDZ.NAA,JEME(30 g L), 3XAR@® g L), T pH
EZE 58 ~6.0, BEKXKE 20 min(121C)/5&H. ¥
RS 3 B R EER A TIRKY
1 em B/NEL, SIEA% BimfE BE S M TI%
FEIFETIERE 24 £1C )6 RIBEF 25 pmol m?s?,
JEHR 12 h AT HIRRENIER, BF 4 ARSI
A E FERB(CL PR B] 0L B2 37 B A RE N
), i il 35 N € R SR R 3% 7R B A b iRl 1
FRE BB BIERNL .

1.3 BEREMNAEFHENRIT

R E R E 5 A4 10,20, 30, 40,
50 g L', B - R g BT A5 2 300 B4R O A 1A
BT MS+ 6-BA1.0mg L' +TDZ0.05 mg L™ +
NAA 0.2 mg L' R93%5R 3L, 3 Mg 8 g L7,
BFREMFE L,

1.4 GA A EF B AT

GA,RE®E 5 M4 #:0,0.5.1.0,2.0,
50mg L', I EMEMMESY ERIBEENT
MS +6-BA 1.0 mg L' + TDZ 0.05 mg L' + NAA
0.2 mg L' g 2w, R 7R MMl 40 ¢ L7, 31
e 8 g L', 5 &4 I

1.5 FEFHIER
BAEEKE3I~5 cm B, W THRARE

IFEMTERERETS, 4 AR ICRERBEL,
GIHEREL

1.6 HiEALE

DL AbFEEERR 10 3, BHEERN 3 AN AME R,
HEHE3 K. EFEHE 4 A, iSRRG E KR
o REFFHERER(%) = (FEASEFIME g
FpAMEED) x100% , FHAEHE = HEAEH
BBV EF R SMERS, ERE (%) = (ER
B S ME RSB R R SMEREL) % 100% , 3R %k =
FAERERBE/A R SMERS. TBEIERA
SPSS13.0 AT HER B Z L E BT,

2 GRS

2.1 FRERKETHHAGHAIEF FIHXM

BMERE BT 3 g TRINAHE
ERESHERERES 1 BAA BRI TR S
W AV IR RS 3,4 BRI R
Mo HFE 1 AAL, HRK 13 MR RN R ERE
SAEH, YEFEPFM 6-BA 1.5 mg L' Al
NAA 0.05 mg L' it , REZFHIEF RN 80.36% ,F
BMAEFE N 5.36; T HIFFHREFEH 6-BA
1.0 mg L' \TDZ 0.05 mg L \NAA 0.05 mg L i},
REFHEFREE, N 88.23% , FHREFHN
5.83, 5% M 6-BA 1.0 mg L', TDZ 0.05 mg L*.
NAA 02 mg L' FEM A EFHEIRTLDEER
(P=0.229), 5 HAhIEFREH BEE R (P<0.05),
B, ZE 3G SR B VR AN 0.05 mg L TDZ BRE & 1L
M _EERA € SRR E T, BIA
EFRBEIEFE N MS +6-BA 1.0 mg L' + TDZ
005 mg L' +NAAO2 mg L' +EER# 30 g L' , AN E
HEHMFEFRELRT 84.5% , ERN A B HRZ,
7 6.03, HEFA K,

2.2 FIRA RN EFEERNRR

Hi2% 2 BTN, FELi_E RS [FER A7 A H ZF R
HEREE, ERBNESYE LRTBNAEH
BREER00.27%)5HFHREBEERP=
0.256), B 5T Z R BE (P <0.05); 3 H L
TBHENMMERI AR EXEHERL6.23), 5
FEHBRAM T HIEM EN AR EFHE R BE
(P<0.05), Et, BFLLA_ERERA [RIEE0L H 268
HEBRBFRIN %L > 3 > TH, X
2 5 T RB R LIRSl R AR P A K 8 B
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Table 1 Effect of growth regulators on adventitious bud induction from epicotyl of ‘ Pingshanyou’

AR IFTH Growth regulator AMEIASL AEFFEIE %) FHREFH
6-BA TDZ NAA Number of Adventitious bud  Average adventitious

(mgL') (mgLl) (mgL?) explants induction rate buds

1.0 0 0.05 30 66.7d 4.39¢

15 0 0.05 30 80.36¢ 5.36¢

15 0 02 30 55.43e 3.99f

20 0 02 30 68.83d 4.88d

05 0.05 0.05 30 81.73bc 5.58bc

1.0 0.05 0.05 30 88.23a 5.83ab

1.0 0.05 02 30 84.5ab 6.03a

15 0.05 02 30 82.03bc 5.79ab

1.0 0.15 0.05 30 68.33d 4.57e

15 0.15 02 30 50.4f 3.85fg

20 0.15 02 30 48.73f 3.64g

1.0 03 02 30 46.73f 324h

20 03 02 30 8.467g 2.30i

FIFIEIEEHRFERRLEEZER(P>0.05), Values within column followed the same ketter
mean no significant difference (P>0.05). TF#[Fl, The same as following Tables.

£2 Hlish EREF ETRI A EFEENRN
Table 2 Effects of epicotyl segments on adventitious bud regeneration from Citrus grandis ‘ Pingshanyou’

b RRAHERAL AME RS FEFERE (%) SRR
Part of Number of Adventitious bud Average adventitious
epicotyl explants induction rate buds

E# Upper 30 90.27a 6.23a

I Middle 30 86.13a 4.75b

TH# Lower 30 75.63b 4.28b

2.3 BEXNAEF KR

FERRMR BT LM R E TR LR
B 3). URRERERT 40 g L', RE
BREMTHAEFHES, 230 95.8%
6.62N(ERR I: A), 10 g L' R HBE S A E
FEKZE BEMK, XTRSHEHEKER
HERIEAR BA K, = vk E R REE (=50 g LA
HBEERR, MH T AEFNEBAERK,

#3 EHEMNMELUBTSESTEE BRI
Table 3 Effects of sucrose on adventitious bud induction from

Citrus grandis ‘ Pingshanyou’

o FEFHERR SPHAREFY
Adventitious bud Average adventitious
Sucrose (g L) . .

induction rate (%) buds

10 29.3d 1.25d

20 62.5¢ 425¢

30 90.27ab 6.23ab

40 958a 6.62a

50 89.3b 5.27bc

2.4 GA IR EZF . KIRIT

Hi#% 4 T, EFREPEINEERE R GAXY
Friliih E B E ZE T R R #EAE . ZmA
1.0 mg L B GA B} , AN EZF R SRR EH
B RB T RE (5N 100% 1 8.35), 5K
GAMMHEAEREZR(P<0.05),3FHINA
1.0 mg L' GA{&# T Ak AK, i b R
K, FHERZTT 2.2 e (B AR I: B), B4 GA,
W 1.0 mg LB, REHFBEISREMFHAE
TR

2.5 A RKAPTHAXNAEFERORT
MAREHFKZEZ ~5 cm S, VB N8AE 2
MTFAEREREP,BF 4 HERITERS). &R
R AR EBRE AR, 12MS FBFREFM
NAA BFI TR, FEE NAA WK 380, A= 1R 2
TR R BN, 1B NAA ¥ B 3 &5 Nl 4R i A=
Ko GAHERAIBREERBO, U 12MS + NAA
1.5 mg L' 3R R IR AUR B 17 , AR IR 254 88.7% ,
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Table 4 Effects of GA;on adventitious buds from epicotyl of Citrus grandis ‘ Pingshanyou’

GA AEIFFEFHE Adventitious  FEIARTEFH Average FHFER (cm)
(mg L) bud induction rate (% ) adventitious buds Average length of bud
0 95.8b 6.62bc 0.74¢
05 97.47ab 7.13ab 123¢
10 100a 835a 22b
20 68.5¢ 5.62cd 33a
50 15.7d 227e 1.1c
£5 NAAXMNBEREFERGTM
Table 5 Effects of NAA on rooting of adventitious buds
%5 No. B3 E Medium H:AR %R Rooting (%)  FIIMREL Average roots
1 12MS 215 12
2 1/2MS +NAA 0.5 mg L! 27.8 23
3 1/2MS +NAA 0.8 mg L! 352 28
4 1/2MS +NAA 1.0 mg L! 61.5 37
5 12MS +NAA 1.5 mg L? 88.7 6.4
6 12MS +NAA 2.0 mg L 653 2.1
7 12MS +NAA 3.0 mg L?! 310 30
FEREH 6.4, 1R R KB, HBRE (B M 1: C). NP HIA € F B,

B 12MS + NAA 1.5 mg L 35538 BE a4
RIBFRE,

2.6 Bk

BAEREE R EREERERE 3 4, R
= NI XU, B B R KSR R RE M B 3 7%
FOHEE A5 mg L' IBA B IR 24 h, Bk
ABRE L 8 H =31 WEFREP, BEK, REE
PR EE 90% LA b, REFHEHIZE 25C AL, B3 d B
1 R 12MS EFHB . 15 d FH B B4R ke
4,30 d J5 BUIE FR T 5 90% (B A 1: D),

3 i1

YW AEAEFR D, B HH 6-BAXRES
AEZ, T TDZ EAFE SRR —FAM O RE
FTEZF AR EEERRPY, KHKE TDZ
QT ZE (N ZE) B & F0 A € ZF I kK AR BEAE
ML EEWKE TDZ NS RERGHLA 4, 0
REZFWHIEFEEMS, HBEF Y B 5
FRM,7E MS R E P MM TDZ Sl b
EEAEFMEAE, AREERN,MS BFREPER
H{EYE B TDZ(0.05 mg L").6-BA(1.0 mg L*)Al
NAA(0.2 mg L) GBH 3 1L b RSB A 58 2 1 7%
SRV EFY AP &R, B TDZ RE L&

SMEBRA RN EFFEFEEERW, X
TRSERRMREEEA X, EHFHEYERE
AEFFELRT  MERRERAE, A%
R BRI 2, WA 2 B AR
WG — LR BRI BB & b7 b
R B AR IR B, H 2 BB &Ra, T T
FRAP IR 2 BRI M B . B TR BT R A
D RAAYI A TR Y SR AR s T BOX R B
RET BTEKRWRMEE, EAMEEAA
JIHG AR R TR 1o J2G 7 TS RO SR AR s i,
AR RIET B T R AR, BRI e
EFR P TR RER RS2, TAMNRBERY
HEREBASMARE 10 E AR —F B AR
DELRNARIREMERRZ LB TH T
fr, AR AR RR A KR IR ER T
FHMERI A ES , B SFIL B RR R RS
BRHAEFEAEFHIUERL

YA, A DOy R YR fEaE
&, BERBFRYBEINER R E . R
HROBE 2SN TR A (U W 3 77 ) A 3 T AR
K&, W R0 B K R AR SR L,
HEHEEX BN B R R R, 5
FEP B RERR R 60 g LI BRI T U Hmhv A i
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HARKFEF ALK, RFFFTHR 40 g L R
BHRES LM RSN E T, RS
R T AR EFNESR, XTS5 EERS,
AT 7K 430 A ) SR B R M %

TREBIFRRI, GA HIHI B PR3k 55 h ZZAR M
RPN TR B — B R A A K, T
ARG R SHA AW E (1.0 mg L") GA,
BRI A EF AR R, ARG EL
BIAEZ, R EAEFMEKAERK, EFTEHK
Bl . XARESHEA B EEBARFRE X, H
M, B RSN E 2R R AR AL AR
MIEAE LB, BRERFEN: MS +6-BA
1.0 mg L' +TDZ 0.05 mg L' + NAA 0.2 mg L" +
GA,1.0 mg L' + ¥ 40 g L', REFHEFE Y
100% , FBI A EFHCH 835,

FEAGIEFRE P TOHERRED , R A S 'R E
MAEKZRBEACBARSHNEFTANTAEREY
R ABEGE S, DL 12MS EEA R s, R
1.5 mg L'NAA /48 T B AR B RBR
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I R i A

B I

A PTG FERIEBZE MS +6-BA 1.0 mg L +TDZ 0.05 mg L +
NAAO2 mg L? +40 g L' FMGROSE 75 L35 4 B, BB RES;
B: L% b #F4TBX7E MS +6-BA 1.0 mg L + TDZ 0.05 mg L +
NAA 0.2 mg L7 +GA;1.0 mg L #7140 g L7 BEMERIE SR E L3855 4
A, BRHNARESE; C. REETE 12MS + NAA 1.5 mg L1554
B33 4 BSER ;D BB RN,
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Explanation of plate 40 g L7 sucrose for 4 weeks; B: Adventitious buds from the upper
epicotyl cultured on MS + 6-BA 1.0 mg L™ +TDZ 0.05 mg L™ +NAA
0.2 mg L' medium with 40 g L scurose and 1.0 mg L GA, for 4
weeks; C: Rooting of adventitious buds cultured on 12MS + NAA
1.5 mg L medium for 4 weeks; D: Transplanted plantlet.

Plate
A: Adventitious buds from the upper epicotyl cultured on MS +6-
BA 1.0 mg L! + TDZ 0.05 mg L + NAA 0.2 mg L medium with

R4 AR I ZENG Yan, et al.: Plate 1





