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Varietal Difference and Inheritance of Plant Regenerability
in Anther Culture of Rice
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ABSTRACT This study was carried out to identify varietal difference and the inheritance of the ability of plant

regeneration in anther culture of rice. The anthers of 33 Japonica, 11 Indica/Japonica, and 3 Indica rice cultivars

were cultured on Ne-Y1 medium with 1 mg/L NAA and 2 mg/L kinetin. The remarkable variability in plant

regeneration were observed among the genotypes, ranging from 0.0% to 19.4%. Most of Japonica rices were

resulted to have better culturability than that of Indica/Japonica and Indica type cultivars. Newly developed

Japonica rices, Timibyeo’ and ‘Hangnambyeo’, showed to have higher regenerability with the frequency of 19.4%

and 18.1%, respectively. The segregation mode for callus formation and plant regeneration in anther culture of F>

population of ‘Milyang 23/Chucheongbyeo’ showed a continuous variation. The variation of plant regeneration

frequency in anther culture of F> plants ranged from 0% to 33.3% with a mean of 6.3%. The broad-sense heritability

estimated from the ability of plant regeneration was considerably high (82.7%).
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o]F Hol= Ao 4HA AUtk (Henry et al. 1994).
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Figure 1. Frequency distribution of the ability of callus formation

(A) and plant regeneration (B) in anther culture of F2 population
from the cross between ‘Milyang 23" and ‘Chucheongbyeo’.



Table 1. Varietal differences of the ability of callus formation and plant regeneration in anther culture of 47 rice cultivars.
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Varietal . No. of anthers % of anthers % of plant regeneration
Cultivars . .

group inoculated forming callus green albino

Japonica Ansanbyeo 453 3424447 13.5+2.1 27
Chucheongbyeo 500 25.4+5.5 12.0+3.1 15
Daeribbyeo 400 18.0+3.9 10016 1.0
Donghaebyeo 400 30.0+6.7 13.6+3.5 2.8
Dongjinbyeo 500 25.744.6 121421 0.7
Gancheogbyeo 414 15.044.2 10.6+2.1 05
Geumobyeo 1 500 25.0+5.5 10.0£2.1 0.5
Gihobyeo 600 17.7+2.1 151427 16
Hangnambyeo 509 30.5+4.3 18.1+3.7 1.6
Hwacheongbyeo 438 26.0+3.8 12.84+3.5 0.5
Hwayeongbyeo 650 256446 12.1+2.8 2.1
Hyacp 39-26-1 616 279+3.6 18.2+4.1 L6
IImibyeo 600 32.5+5.1 1944238 L1
Ilpumbyeo 500 182439 49+24 35
Janganbyeo 400 158+3.4 29+19 2.1
Jinmibyeo 554 16.6+2.5 51+1.8 L1
Joreongbyeo 408 39.0+58 54+3.1 0.0
Koshihikari 603 219435 9.0+2.1 L0
Nagdongbyeo 677 20.145.1 6.7+1.6 12
Nonganbyeo 278 5.0+1.1 1.8+04 0.0
Palgongbyeo 698 352447 9.9+2.1 1.3
Sambaekbyeo 116 345449 103420 17
Samcheonbyeo 324 13.9425 7.0+1.9 0.0
Sangjubyeo 415 77421 43+1.1 23
Sangnambatbyeo 448 246445 12.5+2.1 0.9
Sangsanbyeo 656 182436 7.0+1.7 0.0
Sasanishiki 600 18.04+2.9 7.0+1.9 12
Singeumobyeo 350 20.6+5.1 15.1x3.1 0.0
Sinseonchalbyeo 550 154+3.7 33421 3.0
Tohoku 144 300 15.0+1.1 5940.6 2.5
Tohoku 149 362 19.9+3.6 10.8+1.6 0.1
Unjangbyeo 300 11.0£3.0 50£1.7 1.2
Yeongnambyeo 300 18.8+5.5 10.0+3.2 2.8
Mean 467 217479 9.7+4.6 13+1.0

Tongil & Cheongcheongbyeo 624 69+12 1.6+06 0.0
indica Dasanbyeo 490 8.0+2.1 0.0 0.0

Gayabyeo 694 3.8+09 0.3%0.1 0.0
Hangangchalbyeo 450 17.6£4.5 26+03 2.1
Milyang 23 506 89140 15+14 03
Milyang 42 450 11.1+19 0.0 0.0
Milyang 62 440 54+2.1 10402 0.2
Milyang 63 153 6.5%1.1 0.0 0.0
Namcheonbyeo 844 129425 14409 0.1
Pungsanbyeo 596 11.1+32 0.5+0.3 0.0
Samgangbyeo 387 44+1.0 1.0+0.7 0.0
IR 29 546 2006 0.0 0.0
IR 36 480 0.0 0.0 0.0
IR 841-76-1 661 35+1.1 0.0 0.0
Mean 523 7.5+4.7 0.8+0.9 1.0+0.7

¥ Mean % SD.
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Table 2. Mean value and heritability (th) estimates of callus
formation and plant regeneration in anther culture of the cross,
‘Milyang 23/Chucheongbyeo’

Parents, Fi & F> % of cglluS % of plant regeneration
formation green albino

Milyang 23 (P1) 89+ 4.0 1.5+14  03%0.1
Chucheongbyeo (P) 254+ 5.5 120431 15404
Pi+P2/2 172+ 48 68+23  09+03
Fi (P\/P2) 122+ 5.0 37435 07106
F, 15.6+13.0 63+66 13x16
h’s (%) 76.8 827 62.7

“ Mean=+SD.

ol B okAhS Yelli ot (Figure 1-B). &9, B {1
A2 PAEF A AL skl vistd F4€ Fe
712} 76.8% <} 82.7% 2 EA) 7= %tk (Table

O L lo o
Jo
(O
i)
rlo

W ool A A=A N3 5] genotype ol & A
ol Heltke 1 hufgfo] AJZtE Z7)FE HIiE7] A
Z}5}9 Tt (Shen et al. 1982). B AFoMx AEUFE F=
So 54 ARsgo) TAYe) AT Fzl via)
=A veht ¥ cheko| A REYFHwaxi > AEUIFWALE
Yzt > Z2U7E ) JAYFWAEU 7L > A7 A} ) AEl7t
g EFFY T8 AEA AEsEo] FF AU B 2
Jo]2 Yehdtiy B73§ Shen 5 (1982)8) A7 Az}
Fe- Aok ek U ¥ FF AHIUAE A
HAEF SAA AL Aol 2 HolUer (Table
D, ol AXUFoIY QU7 5 A3z wYd &
£9) zpol= AL $ Chung3} Sohn (1995) 2 Croughan
# Chu (1991) o] By et U&= Aot B A4
18.0% ol4¥e] B& HAH ARSEL B Ynu o}
e 35 2ANY £g0) B X WY &8 Y
)

-5 &
[e) ] H
_’.": 9}\_ 7/\O§ A 7!-

N

(N

©

B opij kol A Mg T go) FHH AWE e o] B
HEA, 271 s AEA st Yol @l FHRERT of
ek Azl gEg = Aoz dejy o), I ol dF
oAlA Ul fEAl 93 AEs FHol -go] FAsE
21t} (Croughan and Chu 1991). 77X B kale] =
AR A3 THE AEFY Z3prt At BIE $
O} (Yan et al. 1996), fr22e] A7HA aaeh -4 a7t
2 O] Al s AujEoe Aol dArAEY] ¥
25 Adlolw (Sohn and Yang 1993; Sugimoto and
Takeoka 1998), T3 A28} Seo] Beisi= faxel 2g
= vl 246 wet bE2A Jeldte B it
(Sugimoto and Takeoka 1998). B HZo = Al A

£3 XA APohEo) U MERE PPu vlasgon

2wl 389 BHY Ay S g ¢ 5
Ho, Fi 2 B Jwe] Hax7h 432 3
A el AEskgo] v Ao %
Ao A s FAg A AR
Hol £ T Auk 7k Zo)E RO} o8 NE REE
o] A&l Wol & Ho (Table 2, Figure 1), ¢
2 GAZ =4 Qs HE 1~2709 FF {iAe] o
8 AMETE 2] oA€Y A £330 B2 oY e
FAA7L o]l HoJshz ZoE FHHAUT

ko vl chjoko A A Aot 2 EA HRE-E
FAshe FAk GAAPE AA) ¢7F AR g
OHH g 7S o83 BF TS A E AR
o2 Azbect

=)

B oA A EA AR FE FF7F Aol A
okdel tha] A7g Axte o Pk g 9] 46 EF
9] =AH A23EE AEYFEHe] 2LFo QuFtER
o 24 YER L, 3 S AP o 282 Y
3 WolZS Yehhth AXYF FEZFdA Ay 9}
T = 247 19.4% 9% 18.1%9) 2 AEs 58S Ve
uigich mek 2357 9 FAW 7L weE F o] B4
AR H 6.6%2 YeEREY 0~33.3% 714 W 9
o] EL 7= A&H N FEYE YeRSITE Aes
g AEA ARs T d&) FH9 Foe {4
& 247 72.8%9) 82.7% 2 FAH AT

re

=]
g5

rgk

Chung GS, Sohn JK (1986) Application of anther culture techniques
to rice improvement. Research Report Yeongnam Crop
Experimental Station, Rural Development Administration, Korea,
Milyang, pp 277-286

Chung GS, Sohn JK (1995) Anther culture technology in rice. In :
Rice Management Biotechnology, Kannaiyan S (ed), Associated
Publishing Co. New Delhi, pp 1-9

Croughan TP, Chu QR (1991) Rice (Oryza sativa L.) : Establish-
ment of callus culture and the regeneration of plants. In : Rice,
Bajaj YPS, (ed), Biotechnology in Agriculture and Forestry, Vol
14, Springer-Verlag, Berlin, pp19-37

Henry Y, Vain P, De Buyser (1994) Genetic analysis of in vitro plant
tissue culture responses and regeneration capacities. Euphytica
79:45-58

Shen JH, Li MF, Chen YQ, Zhang ZH (1982) Breeding by anther
culture in rice varieties improvement. Sci Agricult Sin 2:15-19



Sohn JK, Yang SJ (1993) Genetic analysis of callus formation and
plant regeneration in anther culture of rice. Korean J Breed
25:102-107

Sugimoto K, Takeoka Y (1998) Genetic analysis of plant re-
generation ability in anther culture of rice (Oryza sativa L.).

8 kot 8o EF7E Xfolet ®A - 167

Breeding Sci 48:115-121

Yan J, Xue Q, Zhu J (1996) Genetic studies of anther culture ability
in rice (Oryza sativa L.). Plant Cell, Tissue and Organ Culture
45:253-258

(Hr9a 2000 549 189)



