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Esterase Isozyme Patterns of Rice-off Type Groups Classified
by Grain Characteristics
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ABSTRACT : This study was carried out to investigate
the genetic segregations and characteristics of off-type rice
plants collected in Korea which were classified into seven
groups based on grain characteristics. In the analysis of
esterase electrophoresis, the long-grain red group was
classified as 1 and 3 esterase isozyme zymogram(E1Z), the
long-grain normal group was classified as 1, 3 and 7 EIZ.
The extremely late sterility group was segregated vari-
ously as 1, 2, 1+2, §, 6, 5+6, 7, 8, 7+8 and 12 EIZ. The long-
grain red rice lines with 1 EIZ had a longer culm length
and a lower length/width ratio to brown rice than the
long-grain red rice lines with 3 EIZ. The long-grain nor-
mal rice lines with 3 EIZ had a longer culm length, shorter
panicle length, greater number of tillers, lower length/
width ratio of brown rice, and fewer number of grains per
panicle than did the long-grain red rice lines with 1 or 7
EIZ.

Keywords : rice, off-type, esterase, isozyme, segregation,
grain type.
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of vlg] GAHol wiwd ZHAslER FLF B, 18U
59 o7 EopllA oAl €835 UAcHBun et al,
1988). Cho 5(1992) esterase & 6702 &4 9he-AA
& 53 A4EE Hule Indicad Auid, G€¥ Hre=
Japonica® A¥Hie} FABAZL o AHYY Al MR
YT 9-g B2l v OYE AHule ookt vhe-g B
A3 wiAe] g Ao2 Byt Bk =) Fv]e} o

Zu| gl e FES dPF OS2 RFLP, RAPD, isozyme w411}

HE ol gsly §34 Wolsh fABAIE B4 29 AH
23 ggAeeke w2 eSS Yepioy 2 2 Al
T W OEAS JERo Y, YA u]E Japonicad, &
FHP = Indica® ¥ ZolgtZ FEIA(Cho et al,
1995a; 1995b).

Suh 5(1992y SEjvtatellr LA shs AP e 2342
103 cme| FF e 2212 9@AvETg 232 8cm
A3, FRFee 100 B3kou, o il gl T nle]
108. 7708t} 22,67 Aen 4L visssittal it w5
oA Bo] WA= strawhull red ricer Ho] v 9HFS
2 o] Ax ZAYF< blackhull red rice® Tt L7}
27%, °lAtre 18% AE7F A5l vz Aike) gHa A5

A
o

H
7 won E5dae HYUS SIY(Diarra et al, 1985;
Dunand, 1988; Smith, 1981), |15 Z7+8<¢l grayhull red
rice AEH} Aol o] HAg Aos fHHeE B
Qg 31t (Constantin, 1960; Dolago, 1982). 2:¥|2] Tarragona
Aollx] wAsl= Aul= Aol BlE) 27, 94, 4, ©
2to] Az BAd47E gor vy} o] Frial 31 th(Pons
et al., 1995).

oMY diFEe At FHulel tig Ate)r] wiwe] F7}
ERoA dlisle B o|8F AAlo) dig It gasidw
Holzlt}, ulghs] W] 71N 533 ¥ o|FFE F



B Ol&F2] BiOjet WESY 207

A So] EXe| wa} 7l o2 BRIl esterase T EL
pattern Ho| B E2|RE Al £ A+E s

Mz Y

H o]gFe] Holo} EE|PSS 73] Al 19973 A
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HAAT 13415, AHEARET A%, 9 BYE 11454
Z 67A1% 2 9, o, A, goH, 8, B3
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24 E2dde AR 5 o35 2 esterase &
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T, 7, B8 55 AR

APpEEE 59 59 Bt 69 4ol M &
A AlFEA] 30ecmX 15cm 7HHLE 15 1824
EUwe A% T 50748, 7 ol 2 FEL AT W
10574 o]dslsith. AMlEe A, Ak, Z=E zHh 110,
70, 80 kg/ha¥ A&t 2 EAPHL 7|9 40%, 9
Hl 30%, 78] 30%= 33, Z2l= 719 0% 4] 30%= 2
3] A} stgon, ke MR Al Sk

Esterase |84 A71%9%2 Nakagahra(1977)2] ¥l o}
gt 82328 ZHFE2 AH¥E AYE 1gg handle
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Fig. 1. All expected type of esterase isozyme zymogram (Nakagahra,
1977).

Y1, ESTEST,SEST{ (1A-6A-13A), 2. EST,ESTEST;(1A-6A-12A),
3. EST,ESTYESTS (1A-7A-13A), 4. EST,EST, ESTS(1A-7A-12A),
5. EST,EST,’EST#(1A-13A), 6. EST,EST,PEST;(1A-12A),
7. EST,°EST,SEST (6A-13A), 8. ESTPESTSESTS(6A-12A),
9. EST,CEST EST;F(7A-13A),  10. EST,CEST EST{(7A-124),

11. ESTPEST,EST{(13A only),  12. EST,\PEST,°EST*(12A only).

gtod 37°C A 271004 3087 WHgAIA 2% fast blue
B salt 402 M} H719F pattern Fig. 13 7
€ Nakagahra(1977)2] esterase isozyme zymogram(EIZ)S 7]
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671A] o1 esterase FHEA patternol] 23 2 F
€ H¥(Table 1), AFHVZ2E ERFINE 10452 154 3
EIZ(Fig. 17} Z¥zb 24153} 8AIE I, S 1, 3,
7 EIZ, AR TL 34154 i 7V fA3e=E JAE
el 1+2 ElzZZ} g3 Eo] 71 golx wshke 4493

Table 1. Esterase zymogram genotypes of off-type rice plants collected in Korea.

T
Off-type and cultivar 7 3 g Elz 5 ) T No. of tested lines

I (Long-grain red) 2 8 10

II (Long-grain normal) 5t 3¢ 5t 13

III (Long-grain waxy) 3 3

IV (Short-grain red) 10 10

V' (Short-grain normal) 9 1 10

VI (Short-grain waxy) 10 10

Cultivar 2t 4 6

"See fig. 1, *Similar to Tongil types, *Tall plant height, "Namcheonbyeo, Dasanbyeo, *Iimibyeo, Keumobyeo, Unbongbyeo, Dongjinbyeo.
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o] EIZ'} 1, 3, 7& ioh_— AHE olFEF iL— Hoh "ok
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Table 2. Characteristics of off-type rice plants collected in Korea.
Culm Panicle Length of Width of . . -
EIZ'  Offtype! DSPE'  length  length  No. of tillers brow rice bromm e Lengthwidth Grainno.  Sterlity
ratio per panicle (%)
(cm) (cm) (mm) (mm)
1 I 106abc 114a 21.4bc 19.8a 5.62bc 2.50¢c 2.24abc T2¢c 4.7b
i 109abc 91c 23.7a 9.8d 5.97a 2.56¢ 2.34a 150a 10.1b
3 I 105be 110ab 21.8bc 20.9a 5.82ab 247c 2.37a 72¢c 8.0b
106abc 113a 20.6¢ 14.9b 541c¢ 2.56¢ 2.11c 75¢ 13.8b
1+2 i 104bc 83c 22.0abc 11.5¢d 5.94a 2.59¢ 2.29ab 135ab 50.6a
6 v 112a 110ab  20.8bc 14.3bc 5.08de 2.82ab 1.80d 116b 10.8b
\% 109abc 89¢c 21.6bc 11.2cd 4.96¢ 2.86ab 1.74de 116b 11.5b
VI 110ab 102b 21.1bc 11.8bcd 4.82¢ 2.90a 1.67¢ 127b 8.2b
7 1| 103¢ 85¢ 22.7ab 9.1d 5.35¢d 2.46¢ 2.17bc 153a 7.5b
6 Cul. 110ab 86¢ 21.3bc 12.0bed 5.00e 2.77b 1.80d 113b 3.7
L.S.D.(0.05) 39 8.0 1.7 3.0 0.26 0.12 0.13 28.8 12.4
C.V.(%) 5.8 5.8 54 15.9 37 32 4.7 18.4 879

tSee fig. 1, I : Long-grain red; II : Long-grain normal; 11T : Long-grain waxy;

IV : Short-grain red; V : Short-grain normal; VI : Short-grain

waxy; Cul. : Cultivar (Dongjinbyeo), $Days from seeding to panicle emergence.
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ol TS AT AT FeHeR Y R B £/ o|FF A AyHvede 44 #A7 HS A
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Table 3. Esterase zymogram genotypes of extremely late sterility off-type rice plant lines collected in Korea.
EIZ'
Line no. No. of tested plants
2 1+2 5 6 5+6 7 8 748 12
Distrubution (%)
1 529 47.1 45
2 100 50
3 16.0 18.0 38.0 2.0 4.0 4.0 10.0 8.0 50
4 45.8 42 39.6 6.3 4.1 48
5 22.5 14.3 34.7 122 2.0 14.3 49
6 20.8 16.7 58.3 42 48
7 30.0 20.0 36.0 2.0 12.0 50
8 20.0 28.0 42.0 6.0 2.0 2.0 50
9 20.0 16.0 34.0 4.0 6.0 2.0 16.0 20 50
10 100 50
11 204 204 28.6 4.1 12.2 143 49
Mean? 24.4 17.2 389 4.1 25 7.4 2.0 0.25 30 0.25 (539
"See fig. 1, *Except line number 1, 2 and 10.
Table 4. Characteristics by esterase isozyme zymogram of extremely late sterility off-type rice plant lines collected in Korea.
et peppi  Plant height };zg‘gif No. of ;Z’V‘Vgnthn‘i b‘r’:)"vgghr‘ife Length/  Grainno. per  Sterilizing Te;e%f
(cm) tillers width ratio panicle tare
(cm) (mm) (mm) plant
1 1140+ 142 92.1+146 21.0+9.6 10.1+40 538+0.37 268+0.14 201+0.17 1425+498 52.8+305 96
2 1144+128 956+£19.0 228143 102+38 528+0.35 2.64+0.14 2.01+0.18 144.1+433 4324283 68
142 1133+154 93.0%+164 22.8+35 10.6+42 5341034 265+0.14 2.02+0.16 150.8+478 46.5+313 153
5 1228+ 157 951%156 19.6+59 11.1+34 5371029 262+0.11 2.0510.14 1722+462 5224303 16
6 1144+£152 885+204 232+3.0 105+40 519+£027 2.69+£022 195+022 121.5+289 3941274 11
5+6 1323+16.6 92.6%15.8 22.8+49 113163 5292021 2.63£0.17 2.02+0.13 168.1+47.9 62.0+342 28
7 111.1+ 144 83.0+157 221+£29 105+3.6 511+032 259+0.07 1971015 1273+£33.0 482%375 8
8 107 112 23 8 5.19 2.61 1.99 177 23.2 1
7+8 103.3+86 903+127 222+19 97+£23 514+019 258+0.15 2.01+£0.17 136.1£38.7 3821283 12
12 122 102 26 13 4.83 2.74 1.76 221 57.9 1

tSee fig. 1, *Days from seeding to panicle emergence.
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(Kim et al, 200)] T2 Aol E2l7H AHF| 2 (Table
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27} P2 AR7} TFE RoZ Hol FrIER oA whA
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1. Esterase 59184 204 AP0 ZL 13} 3 esterase
isozyme zymogram(EIZ), FEHALELLS 1, 3 2 7 ElZE &
F& 4 Ui
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