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Selection of Rice Primary Pollen Callus with Improved Cold Tolerence

Sae Jun YANG* and Byeong Geun OH
Yeongnam Crop Experiment Station, Milyang, 627-130. *Corresponding author.

To obtain cell lines showing high level of rice cold tolerance, direct in vitro selection through cold stress on primary
pollen callus derived from anther culture was carried out. Genotypic difference in callus formation and plant regeneration
was recognized. Rates of albino was increased along the duration of cold stress. Reciprocal effects were not noticed in
anther culturability. There was no variants related to rice leaf discoloration in pollen derived lines from parental varieties
regardless of days of cold stress. The regeneration and recombination of rice leaf discoloration in 146 pollen-derived lines,
70 pollen-derived lines from cold stress at 0°C for 10 days, and 830 F: plants presented normal distribution curves with
skewness in tolerance and no significant difference among 3 populations. Direct in vitro selection for rice cold tolerance
through cold stress on primary pollen callus derived from anther culture, therefore, was revealed ineffective as a in vitro

technology.
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Table 1. Difference in the frequency of callus formation in parental
varieties and their F1 hybridss

Materials No. of anthers  No. of callus  Frequency®
inoculated® formed (%)
Parental Var./Line
Nagdongbyeo 26,500 6530 246
Milyang 83 30,000 1,068 35
I 371 28600 1,288 45
F1 hybrids
Nagdongbyeo/Milyang 83 73900 10987 149
Milyang 83/Nagdongbyeo 63,300 9028 143
Iri 371/Milyang 83 36,900 2,606 71
Milyang 83/Iri 371 39,300 2,313 59

2 N6-Y1+20 NAA+L0 KIN+20 ABA.
b Cold pretreatment for 15 days at 12°C before anther inoculation.
¢ Callus formation=(Callus formed/Anthers inoculated) x 100(%5).
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Table 2. Changes in the frequency of plant regeneration according
to days of cold stress at 0°C after callus formation.s

No. of . Plant regenerated®

Parents days at 0°C  No. of callus

/Hybrids on callus inoculated Tata Green plant  Albino
(%) (%) (%)

Nagdongbyeo C 1200 627(522)  407(339) 220(183)
2 1400 638(456)  444(31.7) 1%H(139)

S5 1700 532(3L3)  296(174)  236(139)

10 1300 398(306)  214(165)  184(141)

Milyang 83 C 240 92(383) 42(175)  50(208)
2 20 62(282) 0(136)  32(146)

5 210 39(186) 15( 71)  24(115)

10 190 25(153) 9( 48)  20(105)

Iri 371 C 210 72(343) %(187)  31(176)
200 42(21.0)  24(120)  18( 90)

5 200 57(28.5) 20(100)  37(185)

10 200 58(290) 18( 90)  40(200)

Nagdongbyeo C 1500 637(425)  365(244)  272(18.1)
/Milyang 83 2 1800 680(378)  39%2(218)  283(16.0)
5 1800 657(365)  410(228)  247(137)
10 1700 455(268)  188(1L1)  267(15.7)

Milyang 83 Cc 1900 88(467)  619(325)  269(142)
/Nagdongbyeo 2 1800 T64(424)  498(277)  266(147)
5 1800 592(329)  333(185) 247(144)

10 1900 502(264)  205(108)  297(156)

I 371 C 30 76(2L7) 30( 86)  46(131)
/Milyang 83 2 410 56(137) 190 46)  37( 91)
5 400 59(14.8) 16( 40)  43(108)
10 310 3(123) 13(42)  25( 81)
Milyang 83 c 410 80(195) 37( 80)  43(105)
/ri 371 390 69(17.7) 3( 85)  36( 92)
5 30 42(111) 13( 34)  29( 76)
10 30 46(131) 1 40)  32(91)

aN6-Y1+0.1 NAA+20 KIN.
bPlant regeneration=(Plant regenerated/Callus inoculated) x 100(%),
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Table 3. Variation of leaf discoloration in rice pollen-derived lines
regenerated from cold-stressed callus.

Parents No. of days  No. of Degree of leaf discoloration
/Hybrids at 0 on lines
callus tested 1 2 3 4 5 6 7 8 9
Nagdongbyeo C 39 9
Acp 2 43 43
5 57 57
10 40 40
Nagdongbyeo (CK) - *&
Nagdongbyeo/ C 146 8§ %H ¥ P 13 7 2 1
Milyang 83 Acp 2 72 6 Z7 2 9 5 3 1
5 45 6 17 13 5 3 1
10 70 2 % 2 1 6 3 2
Milyang 83/ C 55 4 21 11 9 4 4 2
Nagdongbyeo Acp 2 &4 2 1B 4 12 9 5 31
5 42 2 16 10 8 3 2 1
10 49 3 17 12 8 5 3 1
Milyang 83 Acp C 7 7
2 6 6
5 6 6
10 4 4
Milyang 83(CK) - *
Iri 371 Acp C 7 7
2 5 6
5 6 6
10 4 4
Iri 37H{CK) - *
Ini 37/ C 10 2 4 2 1 1
Milyang 83 Acp 2 7 -3 2 1 1
5 6 1 2 1 1 1
10 9 1 3 2 1 11
Milyang 83/ C 17 3 6 3 2 2 1
Ini 371 Acp 2 11 1 5 3 1 1
5 6 3 2 1
10 8 3 2 1 1 1

aDegree of leaf discoloration in the parental variety.
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Figure 1. Frequency distribution on leaf discoloration(as a criteria
for cold tolerance)in Fe, A2, and Az from cold strees populations of
the cross between Nagdongbyeo and Milyang 83.
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