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Effect of ABA on Rice Callus and Development of Somatic Embryo and Plant
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Abstract: It has been reported that ABA can promote the development of somatic embryo and increase the ratio of
regenerated plantlet in rice callus. But, little has been reported about the mechanism of ABA on improving the ratio re-
differentiation of rice callus so far, and especially about middle-process from re-differentiation cells to regenerate plantlet.
Present study indicated that ABA can affect the structure of rice callus and make it compact, color yellow and the granule
obvious, but it has not relation to the ratio of callus formation. That the ratio of plantlet re-differentiation declined
dramatically has been a general knowledge for the long-time cultured rice callus, and this is one of the main problems for
some researchers. Improving the ratio of rice callus to plantlet not only brought along the research of transgenic rice plant,
but also had positive roles on related research. In this research, we treated the long-time subcultured rice callus with
different concentration of ABA, and observed the structure of callus, the differentiation of somatic embryo and rice organs
and investigated the ratio of plantlet regeneration. The result indicated that after the long-time subcultured callus were
treated with 10 mg/L ABA, the exterior structure of the callus showed some characters that just similar to that the
development prophase of the somatic embryogenesis in graminaceae (Fig.1). And not only the plant regeneration period
was shortened about 1 week, but also the percentage of plant regeneration from callus-mass was increased, indicating that
ABA can promote differentiation process of cells (Table 1). Also, the ratio of regenerated plants developing from somatic
embryo was increased by ABA pretreatment (Table 2). These results suggested that ABA might stimulate the processes of
callus differentiation, promote the plant regeneration and the development of somatic embryo, and reduced the shoot organ
formation from the callus differentiation.
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F7E 1974 £ Ammirato SE3RE T ABA W{E#H B
RFERABREBREETY . BRESVERBRKBE
EREFGHRBFEEKNILIARABREFER
BLEERM ABA MEREFHAHREHER T
Xt . RSP KR EERGAHSL ABA + NAA
BERAHE, ZALEENBREHB N, XE
VB ABAM B EKERGHLFTEENER.
—AN, ABBAX FTHAERAEEW, NEAGA
SREWEE BERERFRREMNHE ., 7
HAEI M1, %F ABA XHBE A5 HA S H 5L R4
MRS BRI KR ARNEMMERE
BAEKAPRTEFRRBLY. XHFEB0dULE)
BHEMKBEGASRN, MERFESLRERBT
BEERI—FERY HEKHERTFRENEE
Mgz —, REKBAGHASORBESLE, R
SKBHEREESWREHHER, WX AP R
ABREWE, ARANBETEAEL R, EER
AR ER, AARWKE ABA LB KHEFHK
BAGAS ARG HS NS ERF L%, U
EXMAERMBESCHEREFEETT WNE,
RENEEBABAGHEL KT EMMEEH—
BER, W RHEAPIF ABA X T 3% 3% 40 g 69 82 may $2 44t
— & B EE

1 #EEAZE

1.1 RGELANESSLE

RBIKREFIF Yuhkara( Oryza sativa L. YEFELH
70% B ENEALTE 2 ~ 3 min, SH KPR I KREH
0.5% ~ 1% K ARG AL 30 min, TE KUk
4~-5SKIGEMTE 2 mg/L 2,4D HIBERHEHRE
(MSBS, 3% RE¥E, 0.8% Casamino acid, pH 5.7 ~
5.8),28 d R EAMRIA 2 LIRS, B 30 d 241
T3, ESMKAIEF 180 do R, BAGHSABHE
ZU R Ab 78 3% 3% 2 (MSB5,0 ~ 12 mg/L ABA,2 mg/L 2,
4-D, 3%PENE, pHS5.7~5.8)35 21 d. BEEBHE
BIRBE BN 24635 57 B (MSB5,3% e 4% ,0.8%
Casamino acid, pH 5.7 ~5.8) b8 2 ~3 4, BEMNT
4y 4K 3% 38 2 (MSB5 + 3.5 mg/L KT + 0.25 mg/L
NAA),F 25C.16 h R BEA KSR,
1.2 ARIHEGSE

ABMAHHAESREERNFED  BAK
o Y1 HR K 10 mg/L ABA LA A GAHA(21d
3R )Rx B, Ll R 8 5 (green spot) HBEMI G4

L(EEFEFEPIEFRT7~10d), Olympus BH-2 8
W T ME IR,
1.3 BEEKHRE
MEEEFPAGARKBEY2~3 mm REE)
R GAHSRERNET  AEFNRHIIN
NERLHEHFERAENRGAR, MELF
ERESER—#O L, DANBEEERERE
FAERIBEE 2.

2 RS54

2.1 RGALKABEANER

mE 1R M RA)SLEEB)ERBR. R
ZUEBHBGHA, REERRCERE HEED,
ARG A B ® AR, U HMEAR
Ak T Wi 43 ZOR A5 TG A R 4 S A X A RE (Fig. 1-A) o
52,2 ABA LBEEHNRGAR, XRERHBR
BEG, MMED, FH H AR, Tl X 2 40 31 7] #8
RHE4546, 10 Fig. 1-B #F 3k BT, X R HHR 5 KA
BAERR BN SHE. MRSLHEHER
ULEA ABA T RETEANME AL B PR AR AR,
SHUARATHERBNER, BRE,XT ABA R#H

KRS, BATE R BT,

2.2 ABARREXMEHBENEKE

MNEITLE S, ERALEFFRESRRM4 ~ 12
mg/L ABA, H YK T8 4 20 A6 R34 0, &% 2T R B[R]
4%, 2~4 mg/L ABA 403, B R AR FE
et AR R AL, HYEREHINSB 8 ~ 12 mg/L
B, BAESMEERBRE, AR 2~ 3 £, A
HWRERITEN 1.4~21%. % ABAWKER 10
mg/L Bt , KA SRR FERERY IR,
BT AR H B R At B B, W REE 1 AER.
X ABA WREEAEZEID K B 12 mg/L B, AL R &
%, B BB 3 59 ) 5 10 mg/L ABA BIRTALERAE R o
BN ABBAERGHEAN B LR FHE R R
PRETEH. 2 mg/L ABA LB R T X RZEH
FHE THEALREE, TELFEBRERY
F#,
2.3 ABAMAEEMEMHSLNTEDR AR

XFF 10 mg/L ABA RiALBS B AEFHRGY
HAL B 2AZBPRERR LBEENL(Q)FT
HARS(OMPELR, FNLIMUAE LT o8
HEAESE EFMMEABIZ BB LEYNEERY
H(b)HEE FAEBRRTFHEEETRBIFESRE
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BRAKEERMKREM T TR, mEM(E2-B) BERFSUEERTROME,TE REKHNLE
SUEgEW T REFHRE (FLMBEFERSME, HEELN BEENERESRABTFERTE
BEMEADRUEEROEW, THEIBHEKETELE RABRKNTEEER.

B1 FELENKBOGAKGHETR
Fig.1  Paraffin sections of the subcultured callus and ABA-treated callus from rice
A BRI (180+ 20)d BB AR A5 B: AN 180 d /5, HERH 10 mg/L ABA B RIEFE EARIEFR 21 dWBBARTH .
A: Callus successively cultured for (180 + 21) days on subculture medium; B: After subculturing callus for 180 days,
the callus was cultured for 21 days on the medium containing 10 mg/L ABA.

21 ABANALAEMKHSRERNGHNESIALZR
Table 1  Effect of ABA pre-treatment on plantlet regeneration from long-term cultured rice callus

WAb T ABA VR T4 Hi#k Plantlets regeneration
Pretreatment ABA BHARK AL bt A ERGFHREC
concentration {mg/L) Number of callus Plant regenerated( % )* Shoots per callus-mass Days to 1 mm green shoot®
0 50 11.82+2.23 2.65x0.37 18
2 39 10.70 £ 2.51 3.21+0.54 20
4 50 16,19+ 1.07 2.3420.26 17
6 50 19.44 +2.34 3.50+0.33 15
8 50 27.52+3.72 3.91+0.48 15
10 50 39.74 £ 5.31 5.22+0.52 11
12 50 27.50 + 4.65 5.48+0.45 11
% o= REOHBAG/BGBH x100% ;b= HEFESB/AEEBERLGBEGe: ABALERIREERE | mm KB HE,
Notes: a= (callus masses of green plantlet/total callus masses transplated) x 100; b= shoots of plantlet reg d /eallus of plantlet regenerated ;
c¢: shows the days from callus transplantation to reg ion of green shoots over 1 mm.

2 ENBREZAWNNEETA
Fig.2  Paraffin sections of somatic embryo and /or shoot organogenesis
A REREAGRAZENR; B: RAREBEHEL YR . 3 10 mgL ABA #4721 d IAENMGARRATHENER,
A: the structure of somatic embryo from green-spot callus; B: the structure of shoot organogenesis from green-spot callus.
Callus cultured for 21 days with 10 mg/L ABA, were used in the regeneration culture.
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2.4 ABANAREBRMEHIUHEME

ABA R IR WA Y 1 1 B 4 A0 3R, 3 B X
THAEREMETSFATMERNFSROEMERE
Ko HTHEZE ABAXMBASMBREEHER, R
TESSFESRNERSHREMNGFRRETAER
B BRI T EM LT R . BB ER%NR
55 180 d KA AR, LAE ABA AbH 21 d fE R X
RGBS HEEKRMIFENE T 10 mg/L ABA B ik
H2 dXMAERME LM R, FRE

Xt R X 5 40 3 X B & B AR S HE AR MO ZE AR Y BRZE )
HMEMAR, MEESFHHA 2 dFELERBHL%
HB, T AN =2 R B A S R T A TV SR B RELBR 5 T
F—WHHEEMEK, FERAER —BILK, FH3
6dSEABABEMED, WHAAE RKBAHAR
BEMMLER, TURENX B EFEEKREERA
Erta e RE . TR, RIKTTEMNHNESA,
MFE2 iR, ABARILEEUREAERLENT £
MR B,

%2 ABAMFEERNEHERILAHKHEW

Table 2

The effect of ABA on plantlet regeneration from somatic embryo and shoot organ

ABA ¥ . 3* B At XkAaB/E E/0 K BEHES R
ABA . S B : ! .
concentration Total shoots® From somatic From Ratio of® Pencentage of
(mg/L) embryogenesis® organogenesis Eto 0 regenerated plantlet®
0 50 16£3.5 34x3.5 32:68 12.45+3.88
10 50 29+2.0 21£2.0 58:42 31.63+5.14

H:AENRERR " RAFEENRE - RABTILHER, RARCEMBESMHLH, " ABHHRRFLANHETIN.

Notes: * the total shoots in each treatment;® the shoots from embryogenesis; ® the shoots from organogenesis;? the ratio of shoots from embryogenesis and

organogenesis; ° the percentages of total plantlets to callus mass transferred on regeneration medium.

SRERBR,ERS ABA LB, RETFTA
ERMEN ST REAKG RN 32:68; 4
10 mg/L ABA AL B /5 , N B BE M2y 5 b g 0 1
BRE HL3AE Sy 58:42, B] LAY BH ABA Xt F R E B
kB FAEE—-EHRIEER;FRZT ABA &LHEE
REBEEHHRRKERE, BOEX R 2.5 ~3 1%
EHo

3 itig

EABERSREYAREFT,ABA N ES
EHERGHAR EREREUREUREFRPREy
AGHAEENERRC BB, 2%
WO EE A SERT B F I ABA TR, &
ABA BB AARMEHN(E 1), RATHEN,
HEHETRERESMNE ABA SIEAHGARK AT ABA
T, BB EE R LR, M EAGHARAR
Mo EET ANTHR ERAR, B HESFN
BABRBIEXRTXEBRE, BAmLEsE, &
ALBFERSFHEPHABEH(R ). FRKEKN
ABARTALE KB R BB B , K512 10 mg/L ABA
MRRRRE, AAAGHANEKBERS ABA
W R FEE R BN . B S T R B R A
FHERRSAGALEIUNIERS, S8
RAFKREM ABA MK E —BHN 3 ~5 mg/

L EHARMROEFTREAMNLIRES
M P EER. TRIMKSERE 10 mg/L ABA B
BREHE, SHALRERZROTRBERZ —
RBEMNER T HE AU KIAFEFBHAR, 5
—WREEEASUERI BT, BERARNE
MR EFEFHETT 2~3 dETLEER, &
BRUBAHRSHANERBHARNAED AN
ZE(E 2) RATAT LAHEI iy A 52 BE R B 10 3R B AE #%,
HESREBERMSE L, T ZEH 5Bk,
HEREAEZFE G HEREAE =8, THRERE
R, FMRAERBE O TEREER. B, A
BAEEARBESE, RMNTULEF SRERBL
HMEREREEAERERXTMRN, FS5SRAER
—H%& EWERE R ZEH TR EK (R 2),
RIFHIE EREK B EIX — SR BIA T RAN
HHER . M THESRAERBE EREKE RHOR
FHBERFHEMRE (6 dLK), MF SRERM
S ERIHEBR A H AL 2780 2 d, RESHRE
B ABA A DU A € BB & 8 T REAR 22 M 540 Y
FEH . B HREAES ABA R ¥ A5 A A BBl
BAERNEHEEMG FENEFEMEL S0
BRI B BRI B B2 TE A W BRI R
BEERREAE
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