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Rice Improvement by Anther Culture of F; Hybrid
between Lemont and Khao Dawk Mali 105
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ABSTRACT

The panicles of the F; hybrid rice (Lemont/Khao Dawk Mali 105)of which the distance between the
auricles of the flag leaf and the subtending leaf was 6-12 cm were selected for anther culture. These spikelets
had anthers bearing the mid-uninucleate microspores. High percentage of callus formation was obtained when
anthers were cultured on the N medium supplemented with 500mg/l casein hydrolysate,2 mg/l NAA, 1 mg/
| kinetin and 50 g/l maltose.The calli could regenerate into plantlets at high frequency when cultured on the
MS medium containing 15% coconut water, 300 mg/l casein hydrolysate, 20 g/l sucrose, 2mg/IBAP and 0.2
mg/l NAA. About forty percent and forty-two percent of double haploid plants were obtained when the
regenerants were transferred on the MS medium containing 1 g/l yeast extract, 15% coconut water, 3 mg/
I BAP and 0.01% colchicine for 3 and 5 days, respectively.
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Table 1  Callus formation from anthers of the F| hybrid rice (Lemont/Khao Dawk Mali 105) on various
solid callus induction media.
No. of No. of % callus formation
Media cultured anther callus formation

Light Dark Light Dark Light Dark
Als 180 224 4 4 2.22 1.78
Alm 250 167 12 4 4.80 2.39
A2s 140 240 11 19 7.85 7.91
A2m 151 192 13 23 3.60 11.97
A3s 290 230 9 16 3.10 6.95
A3m 189 180 15 14 7.93 7.77

I Each medium containing N6 minerals+500mg/] casein hydrolysate and follows:

Als = 2mg/124-D+ | mg/l kinetin + 50 g/l sucrose
Alm = 2mg/l24-D+ | mg/l kinetin + 50 g/l maltose
A2s = 2mg/INAA + | mg/l kinetin + 50 g/l sucrose
A2m = 2 mg/I NAA + 1 mg/l kinetin + 50 g/l maltose
A3s = 2mg/l124-D+2mg/l NAA + | mg/l kinetin+ 50 g/ sucrose
A3m = 2mg/l24-D+2mg/l NAA + | mg/l kinetin+ 50 g/l maltose
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Table 2  Callus formation from anthers of Fj hybrid rice (Lemont/Khao Dawk Mali 105) on various
liquid callus induction media.

No. of No. of 9% callus formation
Media V cultured anther callus formation

Light Dark Light Dark Light Dark
Als 280 201 0 3 0.00 1.49
Alm 269 174 12 3 4.46 1.72
A2s 135 231 0 4 0.00 1.73
A2m 138 175 6 8 4.34 4.57
A3s 142 217 5 3 3.52 1.38
A3m 133 225 7 10 5.26 4.44

{ Each medium containing N6 minerals+500mg/I casein hydrolysate and follows:
Als = 2mg/l24-D+ 1 mg/l kinetin + 50 g/l sucrose
Alm = 2mg/l12,4-D+ 1 mg/l kinetin + 50 g/l maltose
A2s = 2mg/l NAA + 1 mg/l kinetin + 50 g/l sucrose
A2m = 2mg/l NAA + | mg/l kinetin + 50 g/l maltose
A3s = 2mg/12,4-D + 2 mg/l NAA + 1 mg/l kinetin + 50 g/l sucrose
A3m = 2mg/l12,4-D+2mg/l NAA + | mg/l kinetin + 50 g/l maltose

Table 3  Plantlet formation from callus on various regeneration media.

Callus Regeneration Cultured Normal Albino % normal

induction media 1/ callus plantlets plantlets plantlet
media

Als R1 | 0 0 0.00

R2 | 0 0 0.00

R3 2 0 0 0.00

Ry 1 0 0 0.00

RS 1 0 0 0.00

R6 1 0 0 0.00

Alm R1 6 0 0 0.00

R, 5 0 0 0.00

R3 5 0 0 0.00

R4 4 0 0 0.00

Rs 5 0 1 0.00

R6 4 0 0 0.00
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Table3 (Continued)
Callus Regeneration Cultured Normal Albino 9% normal
induction media I/ callus plantlets plantlets plantlet
media '
A2s R1 4 0 0 0.00
R2 5 0 0 0.00
R3 5 1 2 20.00
R4 5 0 2 0.00
RS 4 0 0 0.00
Re 5 I 0 20.00
A2m R1 8 0 0 0.00
R2 8 0 0 0.00
R; 8 1 i 12.25
R4 6 0 0 0.00
RS 7 1 3 14.28
R¢ 7 0 2 0.00
A3s R1 4 0 0 0.00
R2 4 0 0 0.00
R3 5 1 0 20.00
R4 5 0 | 0.00
RS 5 0 0 0.00
R6 6 0 | 0.00
A3m R1 6 0 0 0.00
Ry 6 0 0 0.00
R3 9 0 3 0.00
R4 7 0 1 0.00
Rs 7 0 1 0.00
R6 8 0 0 0.00

1/ Each medium containing MS minerals + 15% coconut water + 300 mg/I casein hydrolysate + 20 g/l sucrose

and follows:
Rl =
R2 =
R3 =
R4 =
RS =
R6 =

2 mg/l BAP

3 mg/l BAP

2 mg/l BAP + 0.2 mg/l NAA

2 mg/l BAP + 0.2 mg/l NAA + 1 mg/l kinetin
3 mg/l BAP + 0.5 mg/l NAA

3 mg/l BAP + 0.5 mg/l NAA + 1 mg/] kinetin
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Table 4 Percent of doubled haploid plants tfrom anther culture.

Percent of
Colchicine Days of Cultured Survival Doubled haploid  doubled haploid
(%) treatment plants plants plants plants
0.00 0 16 14 4 25.00
0.01 3 15 15 6 40.00
0.01 5 12 10 5 41.66
0.03 3 2 2 1 50.00
0.03 5 6 6 1 16.66
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Figure 1 The microspore and spikelet rice.

A = Early uninucleate microspore

B = Mid-uninucleate microspore

C = Binucleate microspore

D = The spikelet with white bottom and light green top
E = The spikelet with light green top and bottom

I = The spikelet with green bottom and dark green top

Figure 2 Callus formation from anther culture in rice.
A = Anthers cultured on a solid medium (N6 medium+ 500 mg/l casein hydrolysate + 2 mg/
I NAA +1 mg/l Kinetin + 50 g/l maltose.)

w=}
i

Anther with callus
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Figure 3 The haploid plantlets on the regeneration medium.
A = The normal green plantlets

B = The albino plantlets

Figure 4 The doubled haploid plants from anther culture and the parent plants.

A = 'The doubled haploid plant
B = Lemont variety {parent plant)
C = Khao Dawk Mali 105 variety (parent plant)

D = The doubled haploid plant
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smsadmiTfRamsmuiuauyalas Tu Ty
Tndifusty  TaefiwesiFuamanaduiinsiuom
TasTuTa 2 4@ 40.00 1oz 41.66% naze sl
Taa¥suanududuo.o3 1flunaz Ju @
wWesifuamsanuangegado  50.00% ua
o ninudugeuiimeifodiiies 3 duniniy
dmfuduseuiinnzdesluennsi hildTnavs
uinlesiduamsaandald 25% o1wiannms
s mugalas TuTaosmmsssund  nio01a
m"?aJMﬂmwﬁwmé“miaﬁﬁmuwwsﬁymﬁw
(Table 4) APAAGDINY NTUNAADIVDY Hu (1983)
181d TnagFunnududu 0.05-0.25% asliluenns
mzAssdusgesinde wuhawsadnihtd
RamaiusaugalasTulsnld 7% uddaly
Tdms Tnadauagmamus g Tag TuTauso%
1AZINTWIIUVOL Rout and Sarma (1991) WU
lumsimzidoiduazesunasveq us I

Ta35 Ty Tw090 55H9A 1909 60%

5. msmauesnilgn
mﬂmimammmgﬂﬁmﬁqgﬂlladﬁl’fnqﬂ

NaudaR 1 Gaueustaaenuzd 105) AYailld

Fudigauaufiaadauasidnsuzuanaieiy

nazuanae 1Unndunenazu (Figure 4) 101

3 Aa ' Y 4 A o =
waananveuaazAueengniNomuIILILLAR
s
wundianulssau medunelunaaznguiion
d’, Y g ' 3 ada 1 Y Ao
o Fldmud wasidavswaazdulauiu
TasTulau 2 ga Amdoun (double haploid)

agl

mﬂﬂ'\imwL?\ymﬁmmﬁfngﬂwau%ﬁ I
(auouRAIAONUEA 105) IdHadal

I deaeniiszoyriateluseiudelui
daaan 6-12 ww. 1fuveneniii lulnsadesed
Tuszoefimmeay

2. mmiqmﬁmmzaﬂumsmmﬁym

'
a A

v o a o <
susguieFmih inaunadafos mandegas Ne

nAmaaulaTas lamm 500 wn/a. NAA 2 un/a.
Tawdu 1 wn/auezwealag 50 n/a. Teoded
wzdsaluii

3. evisgasimuzauniunisdmi
unadalifadu o o113gas Ms Mdmhuznin
15% 1nse 20 n/a. gy la Tas Tan 300 wn./a.
BAP 2 1n./a. ag NAA 0.2 un./a.

4. awnsandadgnneiiiTas TuTan 2
g mmdeufuldainmsimzidsdusonlu
PMITEAT MS MAmimEndn 15% msatann
Bad 1 n/a. swudwiud 3 n/a. BAP 3 unJa.
Tagorudn Tnarduuas Tidu Taaga 10inu0.03%

Y a
G AR ENTN]

dsuw. Tidsnglaud. anwawnsolumsly
Haraauot eI AR uE lulsmer
e guéivednnyunil, Unusil. 67 u.

Uszna Fszuwnd, 2531 awdiesdin. furindad

3. Tsamusd Ingannwiis,ngaunnwa. 108 u.
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