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The Relationship of the Fertility of F, Hybrid Rice with
Cheng’s Index Difference and Isozyme Genetic Distance

DUAN Zhong-gang”?  WANG Ya-qing'? LIANG Cheng-ye!”
(1. South China Botanical Garden, the Chinese Academy of Sciences, Guangzhou 510650, China; 2. Huizhou University, Huizhou 516015,
China; 3. College of Food and Bioengineering, South China University of Technology, Guangzhou 510640, China)

Abstract: Three hundred and sixty hybrid Fis from 4 indica (IR36 and Nanjing 11) and japonica (Balila and
Akihikara) rice as female parents crossed with the rest male parents were used to study the spikelet fertility in
relation to Cheng’s index difference (ID) and to isozyme genetic distance (GD). The results showed that ID and
GD significantly negatively correlated with F, spikelet fertility (r=-0.540, p<0.01; r=-0.316, p<0.01), but the
determinative coefficient was low, which was 0.2916, 0.0999, respectively. The correlation between F, spikelet fertility
and ID or GD were influenced by both male and female parents. ID and GD were useful for predicting F, spikelet
fertility in varieties of non-wide compatibility, but were not effective for fertility prediction in wide compatible
varieties and in Nanjing 11. Therefore, ID and GD used for prediction of F, spikelet fertility are effective only in
certain types of rice materials, and ID is more efficient than GD.
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Table 1 The types, varieties and source of rice

HH Type ¥ No. of varieties Sukh & # (k¥E) Varieties and source

MRS Indica 12 IR36(a), IR58(a), £k 64(a), BHIK 63(a), SMR(a), N422(a), BT 5% 11(a), C211(a), ¥ (a), H R S(a),
PSBRCA4(b), PSBRC28(b)

BEFS Japonica 10 BB hr(a), B H(a), & 65(a), 02428(a), § 03(a), tkR 265(a), I~ 09(a), GC154(a), TACHIKI-
KOKOKU(b), PLOVDIV(b)

IR 28 $26(a), 41 C311(a), 5 C311(a), S15(a), S14(a), S6(a), S18(a), ARC10563(b), T984(a), I3 1 S(a), i 64

Intermediate (a), ®42(a), DULAR(a), R2(b), MZ/6355-EBR (b), AUS PADDY (b), AUS1(b), AUS3(b), AUS5(b), AUS9

type (b), GUNDIL GENDJAH (b), SADA AUS (b), AUS 78-78 (b), BULU GENDJAH (b), BULU GENDJAH2
(a), BULU RUSA(b), BULU KEWAL(b), PADI-BUHA-BULU(b)

DH 4

FEHFFRE: 02428/ 355 64DH Z(a) 15 4, H158 64/02428DH %#(a) 11 4

FATIFME: M 8 S/ 7R 17DH (a) 14 4}, 5 b 65/ %% DH R(2) 4 4

apEFEREREYE, b:EEFAKRBPTSLHT. a and b in parentheses are source from South China Botanical Garden, the Chinese Academy of

Sciences and International Rice Research Institute, respectively.
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% POPGENE version1.31%,
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10.0 for Windows _F 34T .
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28 Pearson HE& M XE#IT 4, ID 5428
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Table 2 Correlation of Cheng’s index difference (ID) and isozyme genetic distance (GD) with F, spikelet fertility

D GD
F HEEHO B AR HXRKO) B REE)
Correlation coefficient  Determination coefficient Correlation coefficient  Determination coefficient
43 F, Total F, -0.540** 0.2916 -0.316** 0.0999
36770 5% Non- WCVF, 0.699** 0.4886 0.414%+ 0.1714
F EM BT WCVF, «(0.298** 0.0888 -0.155* 0.024

WCV=Wide-compatible variety; * 1 ** 4} JRn4E 0.05 #1 0.01 KF L X5 R%. * and **, Significant at 5% and 1% levels, respectively.
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23 DHGDHEMFHNIVNAMF, G ROMEY
Table 3 Correlation of Cheng’s index difference (ID) and isozyme genetic distance (GD) with F, spikelet fertility in non-wide compatible varieties

D GD
F, HXRY ElRGE F £33 0% HXRK ERAE Fi 45504248 70%( .
Correlation Correlation 1D {g 1D value of Correlation Correlation GD {8 GD value of
coefficient equation fertility >70% coefficient equation fertility >70%
IR36 F, 0.721%*  y=-0.0218(/D)+0.9417, <11.1 -0.572%*  y=-0.1499(GD)+0.8711, <1.08
R>=0.5204 R>=0.3275 .
M 1F 0.428%*  y=.0.0115(ID)+0.8669, <145 0263 y=-0.0697(GDY+0.8469, | ReeTH
Nanjingl 1 F, R=0.1833 R*=0.0694
EEH F, 0.726**  y=-0.0228(ID)+0.9519, <11.05 -0.425**  y=-0.1524(GD)+0.8007, <0.66
Balila F, R>=0.5274 R>=0.1808
#LF -0.759%*  y=-0.0237(ID)+0.9161, <912 | 20.514*  y=-0.1655(GD)+0.7536, <0.93
Akihikara F, R>=0.5767 R™=0.2645

**0.01 B 3%/KF Significant at 1% level.


http://www.cqvip.com

340 oy T B ) ¥ 4R

B 12#%

G SR B — MR, 3N o R B A 2R A
PR A A EEAEA . Zhang ZURIAHAS
. {ty SSR.RFLP #5id S REE A Fy G550 % B 5 3% 61 49
S, (ELISC PR AR 6 7 TV R R R0 TE R PR BN AR AR . AT
RS Rt R TR AR A S A RIFH S
S, {ELR A7) 5K Rlv 44 ot S 3R A4 R M R O TR
M. ASCRFFIR A 29 F (85233847 B,
gk D 54k F &R RBHAME (= -0540,
p<0.01), GD 5 4¢%h F, 453 4 2 FUABL0=-0.316,
p<0.01), BRI 3 936 4% B 5K T, B e REA
5, RS AFEANR G DA GD 3t F 4
ST B TR 3 R BEAR . B A 45 S T
AR S 5T, L A0 S ERMEUTILA
F

(ORREFEOBRRRERR . FARKES
£R(D)5 F, SR MMERE RERKLRAT
RS E R (GD)W I BB R, ID 543 F, M-
SR SRR Fu 25520 5 R B4 B -0.540"
-0.699", GD flu| % -0.316".-0.414™, % 4 &= F,
TR Rt Rttt . FR R BAR LR R
FOHIE AL 6 NG AR RS A B R, (R
A4 R HEIR 5 27 4 RELP $REHRL S A8 % JE 3 %
B P, DT Al X 5 08 % e 0 T
(I35 . T R B 434 U T R E B ARy 15
AR, LB AR SHE ML TX R, X0
5 2 [F) T B 0 B S T A o 5 S R R M1
B, Zhang %) SSR Al RFLP 0 i & B
S T e i R T )0 48 S SR TR B A o 350 9 43
FRETHEEA TGS A AT RMELR
.

Q)R AR AT E MR R, I~ A
B SHE R AE, FEA D5 GD 51 F,
G552 R IR RS, T SRR R CHLAS FUERD)
§ F, 45525 5 ID.GD B IR A (= -0.699"
r=0.414"), Yo RE B, Eit D e FAH
Sk Fy 45503 (UM A BRARST, GD ol — & I
MR, .

GYRE A R FR AR . ZE7 4 AHE
WFh A E R SRy F SR F, R

ID 1 GD 5 1R36, 2 B Hr B IG [T Fi IS5 K AR
i, TSR 11 F AR, ¥HI ID M GD
5t Fo 46 SRR TPIE & K % HOREA S, B % L
BEATR . AR A 53R R
PG Fak 3] 70% 0L EE5sE R ID 1 GD i
BATHR, RWARFEA D £7iX 9.12-14.5 K
GD % 51X 0.66-1.08 if Fi W &, XK TE
T SR SR A P YE R B S R AL A, SR —
0 Y LA R MR R R A . (B R KPR
it AR B RS B R, LA R e A f it —
LW

B & Hk

(11 Li RH(ZE={E4), Xu C G(#r A H), He Y Q(fi/ -+ ), et al.
Relationship between the extent of genetic differentiation in
parental lines and heterosis of indica-japonica hybrid rice [J]. Acta
Agro Sin({E4) 24, 1998, 24(5):564-576. (in Chinese)

[2] Mao C Z(E {%#¥). Differentiation of indica and japonica in two
rice genetic populations and the relationship between parental
differentiation and heterosis[D]. Hangzhou: China National Rice
Research Institute, the Chinese Academy of Agricultural Scineces,
2000, 6.(in Chinese)

[3] Zhang QF, Liu K D, Yang G P, et al. Molecular marker diversity
and hybrid sterility in indica-japonica rice crosses[J]. Theor Appl
Genet, 1997, 95:112-118.

(4] Zhou H(J ), Glaszmann J C, Cheng K S(F2{il /&), et al. A

' comparison of methods in classification of cultivated rice [J]. Chin
J Rice Sci(dp [FH K35 4), 1988, 2(1):1-7.(in Chinese)

(5] Sun XL (##3r), Cai H W(A 5% ), Wang X K(E$ ). Study
on classification rice cultivars (Oryza sativa L.) with isozyme
quantitated (J]. Acta Agro Sin(fE42:#1), 1996, 22(6):693-698.
(in Chinese)

[6] Wang Z R(E #2{). Isozyme Analysis in Plant [M]. Beijing:
Science Press, 1996. 74~144. (in Chinese)

{7} Sun XL(#h$i3r), Cai H WA EH)Wang XK(E R ). A
method for the study on electrophoretic variation of isozymes in
rice with polyacrylamide gel [J]. Chin J Rice Sci(# B & 58 &} %),
1996, 10(1):43-50.(in Chinese)

[8] Nei M. Genetic distance between populations [J]. Amer Natl, 1972j
106:283-292.

[9] Francis Y C, Yang R C, Timothy B J, et al. POPGENE, the
user-friendly shareware for population genetic analysis [D]. Canada:

Molecular Biology and Biotechnology Centre, University of
Alberta, 1997.


http://www.cqvip.com

