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Factors affecting in vitro shoot regeneration

from leaf explants of Citrus grandis
(L. )Osbeck cv. Shatian-Yu

HUANG Tao, DONG Gao-feng, ZHANG Lan-ying, LI Geng-guang

( South China Institute of Botany, Chinese Academy of Science, Guangzhou 510650, China )

Abstract: Some factors were investigated in the shoot regeneration from the leaf explants of Citrus grandis
(L.) Osbeck cv. Shatian-Yu. The results showed that 2,4-D could induce the callus formation {from leaf ex-
plants. The addition of the sucrose at 6% significantly increase the callusing frequency and the callus growth.
The interaction existed between 2,4-D and the sucrose. Exogenous GA3 inhibited the callus formation and
their growth, Chlorocholine chloride (CCC) and abscisic acid (ABA) treatments, however, significantly in-
creased callusing frequency and the callus growth., Adventitious shoots were differentiated when calli were
transferred to MS medium supplemented with 3, 0mg/L.L BA. The addition of GA3 at 0. 25 mg. L'! greatly in-
creased regeneration frequency and the regenerated shoots number per callus.
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1.1 B s

UHMEMFEEEETSYN ZEFBR30s, K5
A 0.1% HgCl, 4% 10 min, ZE X T/EA LR} %
W B, T NA& 20 mL 1/2MS EFEHKAF
. 7E 40 pmol. m?. 'R T R, B8R
BR16 h, BB 252 °C., HBFE0JdEWRM TR
AR FEF.
1.2 RIGARFES

PLICHE MS R4 35 3% B, 45 5 M A4S 6] % BE
FERE0X.3% . 6% 9% SARFMKE 2, 4D A&
A (E D, LUK 2,4-D 5EEX AR
FEEMEW, NP GA3,ABA 5 CCC it Fdy
HLFE R E W, ZEMM 1.0 mg. L! 2,4D §
6L RENE A0 MS $EFR & L, 43 50 In AR [°] ¥ FE /Y
GA3,ABA M1 CCC(% 2), GA3 fEIEHF R KR Fid
wmA, EROIECBEMHFE L,
1.3 RGEASK

1 3.0 mg. L'BA ¥ MS R4, iR
F&GHTHESORGTHLAKRED S E L, 5
F&AER L, 355% 40 d JE 8040 4b ML 7 SME K
BAEFH. ATHE GAS 4EXABHALRSLH
B, EESMEERE LA BMARFRKER GAS
(KD, FANAHBHLREMWM 1.0 mg. L' 2,4-D
H6XNEMH MSIEFE FBEFHNAHAHAR.

2 # X
2.12,4D SEMRAREHN MK QG ERF S
20

MELAH, ZEBPIEFHRM 14 d A, 1.0 mg.
L' 2,4-D5 6B RGHHABEFER
B, M2 2,4-D # BESH 3. 0 mg. L7 BT, 6 %0 A9 REME 5C
LMEHAGHRANEE. EFEFRMOSE 40d6H,1.0
mg. L' 2,4-D 5 6 o ML E M R ARAEK
BEA,MXF 3.0 mg. L 2,4-D ki, 3% H M
AUFEERANAGESEMAMERERKE. B
W,2,4-D SEBMEFIH A AHAR LRFEE
WA, Bt —FEAFE—-ENHEEIEM. 1.0 me.
L' 2,4-DASRGEBHENAGHA, XM AtAH
Ml PLAEMEn BA 8 MS 3E5 & 1k, {H 3.0

mg. L' 2,4 DERERACHE ML AGHR, XFFA
AR IEM N BA B MS 15 %8 E RBES AR E
¥,
F1EEREN2,4DFESLPHMAMH G EBENKMNE
Table 1 Influence of sucrose concentration on callus

formation induced by 2,4-D from leaf explants of
C. grandis (1. ) Osbeck cv. Shatian-Yu

rup MW RGASESE  pasEm
(mg. 1-1) Sucrose allusing frequency (%) Calllus fresh
(%) 14 d 10 d weight(mg)

1. 0 4.6+1.4a 55.5+6.3b 145.4%12. 5a

1. 14.34+3.8b 61.945.1b  260.3%23.3b
1.0 60.94+9.4d 91.7410.2c 308.7%£32. 1c
1.0 17.44+4.2b 39.1+4.4a 210.3%19.8b
105.2410. 4a

296. 2+25. 8bc
172. 1% 24. 3a
161. 2+ 16.9a

30.4+7.2c 80.9%7.7c
0.0 a 38.1+£5.1a

3
6
9
o] 15.04+3.5b 38.1+3.6a
3
6
9 0.0 a 30.0% 6.7a

FLAEPOI AR A 45, BH 3K, @ LSD(0. 05) 4+ 47, 6
—RHFHRARNER LB EEESR.

Values are means of three replications with each treatment using
45 explants . The same letter in the column denotes no significant
difference by LSD test at 0. 05 signficant level.

2.2 GA3,ABA 5 CCC M MG BEAFE SR

HEZ2AH,GAS R BEERRTFABER
RERHARMNEKE,FBE GA3 IKERHE M, W
HEME®R. GASIBESHNAHALENI N EER
W, SE BB M 3.0 mg/L BA ) MS 5%
JE X BEHAANES . T ABA 5 CCC 4bH
AUBERSALELESENAGALAEKE.
ABA 5 CCCRH/ER R A WBER N, HH 0. 1 mg.
L'ABA 5 1.0mg. L'CCC R AGEHESRMIERA R
%®. ABA 5 CCCHIEBERREZANAHAR, X/
AELHLRTER I 3. 0 mg. L' BA By MS 4r4b3E &
LU R R,
2.3 GA3 W R{GA ALK

HAit R BESHIRFAMMBHR T LILEM M 3.0
mg. L"BA 89 MS #3555 L 431k, k3R E 4 m
AGA3 It — S REAHHELASLEMNERE
HHA B E TR 5 6 ARG ITEREKH ol
25 mg. L'GA3 S AGHEATUHMERER K
3. GASESFAGHASMUWFEES LERA
K, R EERAE(E 1., IHMREFES DM
0.2 mg. L' BA §y MS 555 [ LR et , 7l B 1y
WA 4~6 MNEE 2). NEFHBIMM L 0 mg.
L'IBA By 1/2MS AR5 5 FiBEH 20d FLHEH
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12K REI). *REAESHNBHE 2EGE® X 2 GA3,BA 5 CCC i MM ARG AR ESHER
HEAH, RIERE IV AL, Table 2 Effects of GA3,ABA and CCC on the callus

induction from leaf explant of C. grandis
Osbeck cv. Shatian-Yu

e BE BHHAHAFEEE @QHusER

Phgz

Treatments Concentra- Callusing Callus weight
tion(mg. 1) frequency( %) (mg)
CK — 56.746. 6¢ 105.2%12. 3b
GA3 0.1 28.6%3.5b 92.5+9.8b
0.2 8.7+2.1a 84.6£10. b
0.5 5.0%x1.5a 37.3=x6.5a
1.0 3.6%1.3a 29.11+3.4a
ABA 0.05 75.2+7.2d 205.8418.5¢
0.1 80.8+8. 3d 337.31%23.6d
0.2 80.9+6. 4d 214.74+15. 1¢
B1 WOBHRERM GA3 EHFE FMMEAREHE
. .. . 0.5 73.9+11.2d 178.9+£16. 2¢
Fig. 1 Adventitious shoots regeneration from callus
cultured on MS medium supplemented with GA3 cce 0.1 80.0+8.6d 189. 2+ 14. 2¢
0.5 76.2+6.7d 229.4+17. 6¢
1.0 95.8+9. 3e 291.3421.44d
5.0 88.017. 8de 247.9423. 5¢

£ 3 GAILEXIDAMBMHAFEFSORG
HAFUTEF XMW

Table 3 Effects of GA3 at different concentrations on
adventitious shoot regeneration from leaf-derived

callus of C. grandis(L.. )Osbeck cv. Shatian-Yu

GA3 L) TEF/BREHER
(mg. L.1) Callus with shoots Shoots number per callus

0.0 19.2+2.8a 3.9+1.1a
0. 05 18.8+3. 6a 3.5+1.3a
B2 HBAEZFEMMO. 2 mg. LIBA K 0.1 28.9+4.4b 5.741.8b
WRE:E P ok §1-82F 0.25 62.44+7.5¢ 9.242. 3¢
Fig. 2 Multiplication of adventitious shoots cultured 0.5 38.3+4.6b 6.3+2.2b
on MS medium supplemented with 0. 2 mg. L'1BA 1.0 20.5+4. 2a 5.1+1.7ab

3w #

Y EREFRT, MERN U F YR GE
B, MEEEAYEEFENEIERATE. BFE
FRERIFEMEEAN U MG SR E REEMAK
B, MEZWERBEKFRARATSEE. B
ZEFABDHR T AFKEXN HERRAHAR
FRMERMER,EREXA 2HEREEHN TH
AR ER, SREEFEGIOReMH AHHR

B3 BAZFAEMMNM L0 mg LIIBAK EK, AXHPRERA W BEBERES &5
MS 53R L S AR ) LU 5 T A A K, 7 W R 9 26 RO B 491 50 A
Fig. 3 Rooting of regenerated shoots on MS SAEY G L R X B A SR A0 2 5t S5 A A R

medium supplemented with 1.0 mg, L-1IBA

EKRIMEGEMERFR, FEWEDSMEAHA
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LERFRESB B RS, AT EmK G RIEH
F(BHFZE%,1981), Giladi % (1977 BB FHBH
FHEIEMIERE LT ER SN EHAL, FK
EREMESGAS R E B RERE S &4
HAEERIBBEELRX . BARGEEHEEIFISW
A ARAMES. AXWERRUERERM 2,
1DWERFEEFE —EWHEER, X T 1.0 mg.
L'2,4-Difism, .6 WM ERES S AMALIES,. W
M2, 4-D¥EN 3.0 mg. LH, 3% R ES &
HARLIFESF(E D XA EEEE WA A
HHFERMAEK.
EHYAREFRD.BEEAERELEY RS
SRAGALL. B2 HEERKATYRBEEEY
WMAGELMESRMAERK. AXHEREY,GAS
AHEME A GHLA M E AR, MWMER ABA
ARFRN B EBRBE A A AR A (FE 2). Altman
5 Goren(1971,1974) i ABA W] {2 JEFHAE M 2F 15
SHRAHGAEL, I —FiE ABA R AN
B35 2 A BBl e ABA B SENHMIEL,
BEJE RS YT B GA {2, Rk EE |t
AU BB FIMEE T ABA 5 GA 5 .
Goren % (1979 #t— £ T ABA XFTa#E & H A
HLESHREHERS ETH 36, A RIS
GAS MR AAL MBS MIEE, X— A7 H GA
AMIMEN CCC LIRS EFRTAMHLALIBEISE
AL 4 2 A K AR Bk — 2BESE (3R 2). B GA3
AT EHGELSIE S IRE E R E F (R
3), R, GA3 ER HL B S A AL L
BABHRMER. EARRMEIY BT LU E

BFEIEPMA GA3 s HFHHN ABA . & L1 & 7
CCC A5 SME R 89 504k » AT B 57 — D A 3 B
HRIEFER.

SE LW

BEEY, T84, HEgHE. 19831, AFRBEX T H Ipomoeu
batatas L. Lam) R B G A S WBRMAKHWER(T]
B, 7(2): 105—110.
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