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(A) KAETESER (BT« o ERIRA b L AR - SRR RIS H R TEI 2
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Table 1. Variation in callus formation in rice varieties and hybrids by anther culture.

T
Varietics and hybrids 1 No. Zfltiﬁl:;lsbamd 1\}?;)133 v?ﬁﬁl}?rs Freq(;}ency
callus fo1med }
H-124 ' 183 37 1 20.21
Tainan 35 '1 308 59 ; 19.34
Taichung 187 141 14 [‘ 9.92
Taichung 186 : 383 23 5.97
Taichung 65 233 15 5.92
Since Yauo | 414 12 2.89
Tainan 6 647 18 2.78
Taipei 309 | o345 9 2.60
I
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Tainung 61 315 ‘ 5 1.58
O-loan-chu 283 3 i 1.03
Hsinchu 56 | 328 2 i 061
Kabara ' 310 42 13.34
Mudgo 210 ‘ 18 6.66
Kaoshiung-sen Yu 54 481 4 0.83
Chianung-sen 8 394 | 3 0.76
Chianung 242 241 i 2 0.50
Pai-mi-fen 519 i 2 0.3

Chianung-sen 11 236 i 0 0
I-kung-pao 429 ‘ 0 0
Ai-chueh-chien 424 0 0
Taichung Native I 324 w 0 0
F1, IR-2%x Tainung 61 247 ; 52 21.05
F;, IR-2x Kabara 653 ‘ 83 1271
Fy, IR-2 Tainan 5 609 L 45 E 7.39
Fy, IR-2x Mudgo 660 13 ? 197
IF;, IR-2X Chianung-sen 11 528 ‘ 6 1.14
Fy, IR-1xTainan 5 252 1 28 1111
F;, Taichung Native 1x Kabara 613 27 440
F1, Taichung Native 1XxIR-2 628 ‘ 9 1.43
F1, Taichung Native 1xIR-1 706 ; 5 0.71
F;, Chianung-sen 8X Tainan S 303 i 29 9.57
F1, Chianung-sen 11X Tainan 5 617 i 36 5.83
F;, Chianung-sen 11X Tainung 61 597 i 52 8.71
F1, Chianung-sen 11X Kabara | 718 36 l 5.01
(Tainan 5% Firooz) BCj i 391 j 58 | 14.83
(Tainan 5x Kabara) BCs 416 ! 24 i 5.76
(Tainung 61x Kabara) BC3 357 { 19 l 5.32

Media: MLg, MS; and MWy ‘ (Pooled Data)

(C) AN —T (2 ARG TE 4R
BRE IR A AN -

(D) MEEAHE B RERTEEE R LAYRIR » K 2~ S EME ESREIEEY
AEBEET o e Tt EMS L BHEB RN EENE - AEMBRER S 6 %EBEE R
EATEE P HRE G &9 %I B (02) « HEF%AE (mannitol) 8w FRaL B A2
GERE o PR IL SR R A AR R IR RS > RN HITE SRR (FiZ) .

O ARECEI A (6 o RS R R e
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%
20 % [ First Crop
T ESl - Sccond Crop
10+
Tainan  Taichung Taichung Tainung Taipei Kabara (Tainan5 x
S 65 187 61 309 Kabara) BC
] — ~ KRETEEER A BRI L 2 R
Fig. 1: A comparison of percentage of anther forming callus between
first and second crop seasons.
%
10F
5 o

8F 5 8F .61 TIF 61 TIF, Kabare
el =~ AR B — T TE S8 & 1Y B L A 2 B 6h

Fig. 2: A comparison cf frequency of anther forming callus between F; progeny

and parental varieties (2nd crop, 1975).
8: Chianung-sen 8; 5: Tainan 5; 61: Tainung 61; 11: Chianung-sen 11

S~ R SR 5 UG~ ErROSYRANTE B A IR A 2
Table 2: Effect of different sucrose concentrations on callus formation in
rice anther culture. (Ist crop, 1975)

Varieties | Tainan 5 I Taichung 65

77 No.of ] | ™ No. of i
Media ! incubated JNO' (-)f antlﬁér % i incubated }\IO' Qf ant}i]er [

anthers {orming callus | anthers orming callus |
MW, 328 28 853 133 5 3.5
M S; j 331 23 6.94 9‘ 307 13 4.88
M S ‘ 303 59 | 19.34 253 15 | 5.92

. | | |
M S, 3 315 19 6.03 | 201 3 | 101
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Table 3: Effect of different ratios of sucrose to mannitol on callus
formation in rice anther culture. (Ist crop, 1975)

Varieties Sucrose : Mannitol Tainan 5 %* Taichung 65 %
6% :0 i 19.34 i 5.92
1% 1 22% 1 0.26 } 20.9
05% : 2.4% | 0.52 ‘ 0
| 0
j

01% :26% 0

Medium: MS;
*: See table 4

FIEERU KRR AV TESEHE A BT ORI B 3 & THAYR D REINIEY T 5 (2,4—D ~» NAA
> Kinetin) FA9BRE » BRI EMTH AN » B AERENER » LR 2,4-D B Eils
s BIGRIENK o HLEGMEIESR 2,4—D MEREA L EAABRERERESE 2,4-D ¥ - HER
350 AAIEEA MS B8 MENBAEAR ML ;5 M8 —TAVTESAMKE AT A
BT (Fm) o

F0 > TREEEREKEEELK 2 P E
Table 4: Effect of different kinds of media on callus formation
in rice anther culture. (Ist and 2nd crops, 1975)

Frequency of callus formation in percent®
Varieties and hybrids
MW, | MLy | MS;

Kabara 9.52 13.54

Chianung-sen 8 0 0.28

Mudgo 4.46 6.66

Tainan 5 8.53 19.34

Taichung 63 3.7 5.92
I, IR-2xTainung 61 18.17 21.03
F;, IR-1xTainan 5 8.25 11.11
Fi, Chianung-sen 8X ’ 8.76 9.57

Tainan 5 : |

* T _ No. of anthe‘_rs from which calluses are formed
* Frequency = " No. of incubated anthers - 100

(B) MBS : kA hIER (510 2 15°C) MIi—Rf » RILTESIUEE »
SR G AR o B —HIE K TE TESERUE IR R BE 14 A9 OB AR RIS » RIRIE I % » [R1E
BOSEER R 5 A SRRy (AR RO IR U BT A5 > Sk 15°C JRT0 % I (A BLE: 5
e Kabara #SEERE » Al GG % (Fm)
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Table 5: Effect of low-temperature on callus formation in rice anther culture.

Frequency of callus formation in percent™

Treatment Ist crop

2nd crop
T e — Kﬂbara
‘[ Taichung 65 & Tainan 5 Taichung 65 | Tainan 5
Control | 375 853 | 2.26 4.46 2.23
5°C 24 hrs | 272 2.54 1.89 1.59 432
10°C 24 hrs | 206 | 272 1.64 5.49 4.69
15°C 24 hrs | ‘ 408 2.35 5.06 ‘ 8.39

* See table 4

(=) ARG FHE

KASTERERE (B T S LB B0 —E =3B » BAIARAL » M A ML » HTT SR BR
Sl RN « —RBTTTF » RS LB S B 5 RS LRI E & S RREEEEZ 5L -
465 L R BRI ol © — MU AR LS B — T+ RS » b T 483 M
FEt o — I LT S LR ES  E S O  RRE AT MO IO o KB TERHE AR TE S LY
55006 » 3orh 7 L BARE E OB LB — 4 o 5 LRI ETT A R A RIS o

(A) FETAEESLENDE i (AR TREEES LEEK » 5LEdH 30~80%7T
s TIHGHNES 1) 3 ~55.44 % o FATURG ORI BT A B BB 5 FUBETUAE OB et — T RAYTE e &
AWK AT OIRT (F5) B ZRES 7 B AR 208 (5 At —5 2 J o

FA -~ FAKEMEZIEERSHRZ B LR
Table 6: Variation in frequency of normal green and albino plantlets
developed from the callus of rice anther.

No. of {No. of callus | % callus forming plantlet
Varieties ' incubated | forming -

callus . plantlet ~ Normal Albino
Mudgo a1 17 42,86 38.09
Taichung 65 ; 9 68 55.44 18.48
Tainan 5 212 133 48,59 14.15
Taichung 167 1 6 36.37 1818
Taichung 186 1 16 8 4375 6.25
Kabara | 76 25 3.95 2895
(Tainung 61xFirooz) BC, 13 i 8 7.69 53.84
(Tainan 5x Kabara) BC, 2 2 2.73 31.82
(Tainan 5xFirooz) BC; 51 24 1765 2041
(Tainung 61xKabara) BC; 26 12 7.69 38.46
F;, Chianung-sen 11x Tainan 5 | % 20 1923 57.60

! |
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I';, Chianung-sen 11 Kabara % PR 385 4231
1, Chianung-sen 11X Tainung 61 41 20 4.88 43.20
F,, Chianung-sen 8x Tainan 5 44 19 909 34,09
F,, TR-2x Kabara 57 2% 1228 3333
F,, IR-2x Tainan 5 | 29 19 1704 48.28
T, IR-2x Tainung 61 | 89 50 674 47.19
F,, IR-1x Tainan 5 | 5% | 2% 14.29 32,14
Iy, Taichung Native 1x Kabara ‘ 23 9 8.70 \ 30.43

(Pooled Data)

(B) #EAHMTE (Aging) TRIMTESLAIRIR A ABN THHT I LEFEE . +
AR (RIRWRZE#E+X » JHEE0.2~0. 448D Z GRS LA E 2 Felikss » Aoy
LR E BN % 3 REEBUCHBAIEEE » IHELS ZRIBRIE » Ao RBEEahpiRg s (i
L) o Ft o ORI EER » TRRHBNEARDREE 2P o

FL o EEABERT MBS0 2 HGR

Table 7: Relationship between regenerative potential and callus age.

! | i
Varieties | Tainan 3 i Taichung 65 \! Kabara | H-124
it I h j
I ; I I i j —-
! P I I
Aging (day) .10 20 30 10 20 30 10 20 30 10 20 20
No. of incubated 113 40 59 39 33 20 134 2 10’? 79 19 12
callus i i i ‘ |

% callus forming
normal plantlet

\
|
| I i it i
% callus forming i 15.93 15.00] 10.17‘ 17.95 21.211 15.00] 40.91} 63.63 80.80| 3.80 5.26 0
albino plantlet 1 ’ | | i
i | i

| ! I i |
53.10; 47.50 40.68‘ 64.10] 45.45 55.00! 8.44 0 0| 86.08] 47.37 41.66
|

(O MRS KBRS : AR B S LERRIIE RN AT AR o ZHEZTE%E
GRS KR EE 5 B — R 5 RO B SRME S BERE—EE » THE=G
e

(D) AR RSB 6R © TE88 AR AR % » R B B Lae )
PRS- MM BREREE 2R AR BO AR o MEAFR » THZEER 5 HHEH 65 5
MS @ P A AR > SRR G R EE L B R A K -
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Frequency of organogenesis

C A

Tainan §

C

A

G [}

Taichung 65

= BT AERGARES LB EE

Fig. 3: A comparison of frequency of organogenesis from rice anther callus

etween first and second crops. !

A G

Kabara

" :lst crops

C: callus of death, undifferentiation and root-formation only

A: albino plantlet

G: green (normal) plantlet

%=

No. of callus forming albino or green plantlet % 100

FA -~ KEE

No. of incubated callus

i ke

TE%E

3 AL T IS B 0 ES 2 B
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A G

(Tainung 61 x Firooz) BC

| === 2nd crop

Table 8: Relationship between the frequencies of callus formation

and callus regeneration.

Item

Tainan 5

Taichung 65

Callus~induced

9% Anther % Callus forming % Anther [ % Callus forming
media ‘; forming callus normal plantlet forming callus normal plantlet
MWs 8.53 50.00 3.78 33.33
MS; 6.94 64.29 4.88 62.50
MS; 19.34 34.37 5.92 20.00
MS, 6.03 1.01 50.00

40.21

Callus-regenerated medium: MS+15% coconut milk

(B) MTIHHES P E BT — Bz mE » ERBERPITEENM - HES L
HIBELER o feAC oK BT A BT 0GB » TNENT AV B RITA FIRYRE &m0y

Hof o Bo B EBORER MRS G - KEHN -

FERRHRIEYE (Yeast extract) -~ JLEZ (Inositol) RFEEEIREEM (Adenine sulfate) H9&EE -

BESEG ML » REFEALD »

I ARERER > R B E M R ESE A
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Table 9: Effect of coconut milk on callus regeneration in rice anther culture.

No. of } % Callus formm;, pl'mtlm
Varieties i Coconut milk incubated callus S . -
| o ' Nnrmal plantlet ‘ Albmo p]'mllct
- R N —— e ——— — \, — —— S — ‘7,_ P ——
+CM 10 4750 15.00
Tainan 5 |
— CM 20 ! €0.00 10.00
+ CM 41 i 0 39.02
Kabara !
—cM PR 25.00 25.00
+CM 0 5.00 30,00
T7;, Chianung-sen 11X% ! {
Tainung 61 — CM } 21 i 4.76 57.14
+CM 14 : 14.29 21.43
I, IR-2xKabara i
— CM 39 | 10.26 38.46

-CM: Without coconut milk

(=) BHEIAERBUREE80% Ll E » fR LB AN E & bk S
1776 o FRRREBHDE SR » BRI W RO > P73 o

) o

R o
A

= Ejbﬂ(i

[E P 7kﬂ?l2?k/;"< Hl‘{f/'ﬁ%é(
Fig. 4: Callus formation in the rice anther culture.

@7~ KTATESERE & MR 0 (LT 2 AR (R

Fig. 5: Plantlet from callus organogenesis growth in the test tube.
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A RO TR P B R T A — F UM R K2R o Iyer 9 JRFRISREAIEETKAS » I
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PRODUCTION OF RICE PLANTLETS BY
ANTHER CULTURE

by
Shung-ching Tsai Ming-hwa Lin

Summary

Anthers of 42 varieties and F, hybrids of rice (Oryza sativa L.) were culture on
synthetic medium. Calluses were successfully induced from pollens and the number of
anther which could produce calluses ranged from 0 to 20. 21%. Callus-formation rates
were different among varieties and hybrids in the order of Japonica varieties > F, Hybrid >
Indica varieties. Basic media used for anther culture were developed by Miller (ML),
Murashige and Skoog (MS) and modified White medium. These media contain 5ppm
NAA, 2.5ppm Kinetin, 15% Coconut milk and 6% Sucrose. The MS medium was useful
to Japonica varieties and ML medium was apt to Indica varieties. Concentration of
sucrose was an important factor for callus induction. Sucrose concentrations higher or
lower than 6% would decrease the induction frequency. It is impossible to substitute
mannitol for sucrose. Anther treated with low temperatures can not produced calluses
with higher frequencies, except Kabara. The callus-formation rate of the 2nd crop of
rice was far lower than that of Ist crop.

After the calluses were transferred to MS madium containing 0.5ppm NAA, 4 ppm
Kinetin, 40ppm Adenine sulfate, 15% Coconut milk and 3% Sucrose, plantlets regenerated
in 2-4 weeks. The range of regenerative rates was from 30 to 80%. Potentially of regen-
eration of plantlets from pollen calluses was found to be related with callus age, varie-
ties and rice crop season. The 10-day-old calluses were most optimal, older or younger
calluses would decrease the regenerative frequency and produce more albino plantlets.
The coconut milk was not essencial for plantlet regeneration.
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