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ABSTRACT In spite of potential benefits of anther culture, low productivity of plant regeneration in some genoctypes;

e.g. tongil and indica rice, is one of the major obstacles for practical use of anther culture. This study was conducted

to improve cold shock method and carbohydrate source for increasing the efficiency of anther culture in rice. The

most common carbon source, sucrose was replaced to maltose, which has two molecules of glucose. Maltose
increased callus induction 1.4- to 1.8-fold higher in japonica rice, 3.2- to 11.6-fold in tongil types and 2.7-fold in
indica rice IR50. Callus induction was increased from 0.2% to 12.5% in maltose medium compared to the medium

supplemented with sucrose plus glucose in indica rice “Tetep”. A simple procedure of vacuum packaging of

panicles during cold shock treatment prolonged not only anther viability more than 15 days but also increased

callus induction more than 2-fold compared to open-air storage (conventional method). Combining of above two
methods, callus induction was increased 28 to 56% in japonica, 13 to 33% in tongil type and 12 to 31% in indica
rice. Plant regeneration was increased 14 to 35% in japonica, 10 to 20% in tongil and 4 to 15% in indica rice,

respectively.
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(Chu et al. 1975)¢l] @42l ammonium sulphate 2] S 122
£0]3 L-glutamineS R7}EIAch UntH o2 ol okol A 2]
EAAEIE JUgtdo] AEUFE v)ste] v Ao
G#H A J=d] (Moon et al. 1996) o] &k S48 7+e] A1 B



370 - Korean J. Plant Biotechnol

ARsE e Aol AUzht BUdE F5& 9
SZolle & A8E0] HA e AAolth g
o] ¥ FHAYL2RE #8432 S

stz & AL diRUle] A2EHg ety FF =g
oJHA He dRE Uth olof 22 FAE A $3td
okl o] Ego] U9 HAHAe| st s Zo)
YHRAHA DNA F£Fol Ao A Y Z3t8 g 57 A7
o]Folx| 3 it} (Henry et al. 1994; Tachuchi-Shiobara et al.
1997a). A=AAEst 5 AA" 4A FF {HA4H
(Quantitative traits loci, QTL):= &ujujokal A 13, 2 2 49
Ao 5747 EA%e] B 2H T (Tachuchi-Shiobara et al.
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Table 1. Effect of carbohydrate source on callus formation of anther
culture of rice.

Carbohydrate No. of anther No. of anther Percentage of callus

source (g/L) inoculated induced calli  induction (Index)
Sucrose 40 566 20 3.5 (160)
Glucose 40 551 10 1.8( 51)
Fructose 40 533 5 0.9 ( 26)
Maltose 40 589 95 16.1 (460)
Suc 30+glu 10 566 20 3.5 (100)

t: Cultivar : Milyang 23, suc +glu: sucrose +glucose.
# : Anthers were immediately inoculated with cold pretreatment at
12°C.
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Table 2. Effect of maltose concentration on callus formation of
anther culture of rice.

Maltose No. of anther No. of anther Percentage of Callus
(/L) inoculated induced calli  induction (Index)
10 622 23 3.7 (109)
20 674 54 8.0(253)
40 637 106 16.6 (488)
60 510 101 19.8 (582)
Suc 30+glu 10 647 22 3.4 (100)

4 : Cultivar : Milyang 23, suc +glu: sucrose + glucose.
¥ : Anthers were immediately inoculated with cold pretreatment at
12°C.

Table 3. Callus induction from anther culture on different rice type.

Rice Variet Carbohydrate No. of anther Callus induction
type y source inoculated (%)
R 50 Maltose 502 12.9 (269)
, Suc +glu 434 4.8 (100)
Indica 513 12.5 (6,250
Tetep Maltose 3 (6,250)
Suc +glu 606 0.2 (100)
Maltose 499 6.0 (316)
S
AMEAE  Que+glu 515 1.9 (100)
. Maltose 485 8.9 (989)
T 1
ongll  Gaya g el 529 0.9 (100)
Mﬂyang Maltose 743 104 ( 1 s 1 56)
23 Suc +glu 663 0.9 (100)
Tropical o Maltose 653 9.2(137)
Japonica Suc+glu 615 6.7 (100)
Maltose 545 37.6 (177)
Japonica Hwayeong  Suc+glu 509 21.2 (100)

1 : Anthers were immediately inoculated with cold pretreatment at
127C.
# : Maltose 40 g/L, Suc +glu : sucrose 30 g/L +glucose 10 g/L.
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Figure 1. Effect of carbohydrate source on the plant regeneration
from anther culture of rice. *A-B: (carbohydrate used in callus
induction)-(carbohydrate used in plant regeneration). **Suc: sucrose,
Mal: maltose.

Table 4. Effect of vacuum packaging on the callus formation during
the cold pretreatment of anther.

Percentage of callus induction

pretg;]t?nem (cold pretreatment days)
0 15 30
Conventional 10.2 153 11.8
Vacuum packaging 3 19.0 253
(Index) (124) (214)

* Cultivar : “Hwayeong”
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Figure 2. Cold pretreatment and plant regeneration on the anther
culture of rice. A, Vacuum packaging of panicles during cold shock
treatment; Callus induction (B) and plant regeneration (D) on the
sucrose supplemented medium; Callus induction (C) and plant
regeneration (E) on the maltose supplemented medium.
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Table 5. The Combining effect of carbohydrate (maltose) & cold pretreatment of anther (vacuum packaging) on the callus formation and plant

regeneration of rice anther culture.

Conventional” Combined treatment”
Rice type Vareity Noof  Callusinduction  Plant regenration Noof  Callusinduction  Plant regenration
anther (%) (%) anther (%) (%)
Japonica Hwayeong 273 136 (50) 26 622 496 (80) 46
Dongjin 244 55 (23) 16 871 363 (42) 38
Koshihikari 295 76 (26) 773 464 (60) 29
Hitomebore 286 44 (15) 3 889 384 (43) 25
Mean 1,098 311 (28) 14 3,155 1,707 (56) 35
Tongil Milyang 23 246 42 (17) 14 793 402 (51) 25
Samgang 199 17(9) 5 589 87 (15) 14
Mean 445 59 (13) 10 1,382 489 (33) 20
Indica IR 50 261 47 (18) 6 840 289 (34) 15
IR 72 182 12(7 1 596 136 (23) 12
Tetep 322 32 (10) 6 692 245 (35) 18
Mean 765 91 (12) 4 2,128 670 (31) 15

;) Ng-Y ¥} A, cold pretreatment without vacuum packaging, Carbohydrate source : sucrose 30 g/L+glucose 10 g/L.
) Ng-Y, HR A}, cold pretreatment with vacuum packaging, Carbohydrate source : maltose 40 g/L.
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