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Study on the Correlation between SSR Molecular Markers and Rice Heterosis
NI Xian-lin et al
Abstract
male sterile lines and 4 restorer lines as tested materials, 20 hybridized combinations were compounded on the basis of 5 x 4 NC ]I method.

(College of Biological Engineering, Chongqing University, Chongqing 400044 )
[ Objective ] The aim was to discuss the correlation between genetic distance of SSR markers and rice heterosis. [Method ] With 5

Thirty-six pairs of specific SSR markers (markers linked to QTL) related to rice yield and 124 pairs of non-specific SSR markers (general
markers) were selected for performing polymorphism analysis on 9 tested parents so as to study the correlation between genetic distance of SSR
markers and rice heterosis. [Result ] The correlations between genetic distance of specific SSR markers and traits heterosis of rice generation
F, were not significant. But the genetic distance of non-specific SSR markers showed significant and extremely significant positive correlations
with the heterosis in plant height and 1 000-grain weight, resp. and showed significantly negative correlation with seed setting rate. the genetic
distance of specific SSR makers related to the heterosis of rice yield per palnt more closely. [Conclusion ] There was a certain correlation be-

tween the genetic distance of SSR markers and rice heterosis, but their correlation coefficient was too small to predict rice heterosis.
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Table 1 Yield-related specific SSR markers of rice

ElL7] Yufafi ElL7] Yufafi .
QTL/ gene QTL/Gene
Primer Chromosome Primer Chromosome
RM1 1 qGW-1 RM252 4 qPN4. 10
RM5 1 gppl.2 RM26 5 qtn5-5
RM201 1 gw9 RM164 5 GW-5
RM212 1 KW1-3 RM274 5 qGW-5
RM246 1 pssl. 1 RM289 5 gw5
RM302 1 gwl.2 RM3 6 Mocl
RM472 1 gpll. 1 RM225 6 qGW-6
RM183 2 gnp2. 1 RM70 7 Ghd7
RM208 2 gw2. 1 RM310 8 qY1-8
RM263 2 Ftg-1 RM215 9 qpn9
RM2634 2 GW2 RM257 9 qSS9-1
RM5897 2 GW2 RM228 10 KW10-2
RM6318 2 GW2 RM333 10 pss10. 1
RM251 3 spp3. 1 RM202 11 gwll. 1
RM231 3 qsn-3 RM209 11 gwll
RM571 3 gw3.2 RM254 11 enll
RM1164 3 Gs3 RM287 11 gwll. 1
RM3646 3 Gs3 RM309 12 snl2. 1
) HREME

2.1 SSRMBAESH 36 MERM: SSR AMicH . A 30 4
ZE 9 ANFEBHE R I HE 2 A4 (s RM183.RM231. RM310.
RM215.RM333.RM309 K 3 £ 254 , I F] 77 4%

R, WK 30 4~ SSR AL IR MR SRR B
2.57 4% BRAIEREIAN 2 ~4 A SFEBEREN0.41, 24
JEE 0. 27 (RM254) ~ 0. 64 (RM252) . Tij 124 XtdE 4% 7k
SSR 51|#) 1A 43 SEA LM, LR R] 95 MEAER,
B 43 A SSR L SF A ML R B S ALEE R B 2. 21 4,
TSR 2 ~3 A, Y EBERER 0.32, ZBIUHEHE N
0.18 ~0.57. FHILATIL, S PEARITAI H AP 392 R 2 HE
HERTIERRRERC
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A [H AR AR TR S BE B M AR R AR T B AR BE B LR
2. R 2 AL, PRSI AT R AR BE R AR IR R 0. 43
~0. 89, SEERRIEIEET N 0. 62, BRI RAE 5206A Fl R157
Z 6], Be/NRIZEFAE 5206A Al 5220A Z 6], RBH 9 3R A [H]
AR 2 UK T FRAR R AR IE T AR AR BE BT AR 0B
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Table 2 Genetic distance among nine patents

FA $E5% 074A ¥ 618A
2832A 5206A 5220A R7182 HR57 R494
Parents Dexiang 074 A Luxiang 618 A
5206A 0.60 (0.59
7 074A Dexiang 074A 0.54 (0.42) 0.54 (0.53)
5220A 0.59 (0.49 0.43 .59 0.53 .26
¥iF 618A Luxiang 618A 0.71 (0.44> 0.62 0.63) 0.59 0.42> 0.66 (0.41>
R7182 0.78 (0.74> 0.85 .75 0.80 0.72> 0.70 (0.68> 0.81 (0.68)
HRS57 0.70 (0.75> 0.80 0.74> 0.78 0.74> 0.72 (0.74> 0.68 (0.70) 0.44 0.2
R494 0.60 (0.75> 0.82 0.7 0.75 ©.70> 0.750.72> 0.76 (0.70) 0.51 .38 0.60 (0.41>
R157 0.80 (0.61> 0.89 0.68> 0.87 0.55 0.87 (0.57 0.76 (0.61) 0.64 0.52> 0.60(0.49) 0.57 (0.54)

T FEIR N EER SRR IC AR A B RS -

Note: The values in the bracket is the genetic distance with nonspecific SSR markers.
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Fig.1 Dendrogram by cluster analysis for specific SSR markers
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Table 3 Control heterosis of five traits

Xof BB E Control heterosis

pER . T AR
Characters 22H8 /) % ¥4/ % Positive (ne;—

R F, BRR LM BB RBRARNHE, BN
~26.41% ~9.81% , SEHHEH - 5. 43% X 8 NS FHH
ERESE. 5 MRS RIS BAERIURHE, X fES
RIS AT R A FR AR %
2.5 HRUERCIESRERITBEESSAMEBRX
7 REFEEEE XHR B R SX RS SEATH R T
ZRNE 4. R4 L e RHERCBREIER SRR TR
EMELRMH 2 RIYR A, X R THIH - 0. 103,
-0.106 #1 - 0. 316; 5HHFEM AR = RN H 2 7] 2 1EAH
K, HIRZRE IR 0. 334 F10. 378, WARIKE FEKF: JE4E
SEPMCRIEIEE SRS TR EMARTEMRE Z RN E
AR, B 5%E  TRIERSE Z R A58 8 E ik
SBEKF, R FRBIIFR 0. 504 F10. 648, Wi 54 LS
LRMEHZEBRAHER HEXRBEAHIH -0.327 f1
-0.485, H 5455 %2 B MR B B/K . SRR
PRCIR GRS SRR RS WA ER TR R
18 WA RAEPMERIGIE R 5 F, MRS A T A
B (HHASCR AR R UM ZFME S . 1eoh, 2 Fibrici®
fERE R S L RMB B RAMRER, X SRTANHRLER
Z.
R T H—BAIREEE SBRMMEE N XR. £F
# 19 MERAE SSR FRigBFEEE R AR K /N 3 AME
il SRR TERIEIERS 0.604 7 ~0.703 7 {EREAN G M
) K RMEPRCIBE IR B 5 AR B S Z R AR R
37 0.358 0, KK B /K (HAERIEIERS 0.722 2 ~0. 849 1
JBREIN A3 MR  BIEER 5 k= ER $ Z RI A %
ZBUN 0.687 6,3k 58 FE/K: FERFEEERS 0. 867 9 ~0.888 9

Range Average tive) crosses ANGHAY
BERS Plant height Z14.00~7.29  —3.89 445 TaFEPY G 1 gﬂ\”) AR AR SR BB F] AR AR
B3 Effective panicle —19.40 ~22.92 0.54 10 9) yg 0.483 6, *ﬁﬁ%ﬂ(qz’ 'fﬁﬁ*ﬁ;&%\ﬁtb EPI‘ETJEE%‘:JE E B‘J
R Seodscting 1983532 <410 70D HEREE N TR SR R SR
percentage Ju y Y %ﬁ N
FREER 1 000-grain weight -3.15~31.10 16.77 18 (1) *ﬁﬁt%%*ﬁ%ﬁ—%ﬁﬂ%ﬁ ;Q’ ’fﬁlﬁ'ﬁ?ﬂﬁ%%ﬂkﬁjﬁ
BB Yield per plant  —26.41~9.81  —5.43 81D AR, MR AL BB — S YE IR, H 5 AR S A e
SRR -
R4 BEEESRMABHEXRE
Table 4 Correlation coefficients between genetic distance and heterosis
\ S HRAEE Control heterosis
e W R THE I B
senetie distance Plant height Effective panicle 1 000-grain weight Seed-setting percentage Yield per plant
HeRHEPRIE Specific markers -0.103 0.334 -0.106 -0.316 0.378
FEdERMHARIE Non-specific markers 0.504* -0.327 0.648° " -0.485" 0.075

B % A%+ SFIFIRE0.05 R 0.0 K PLRGE.

Note: * and #* * indicate significance at 0.05 and 0. 01 levels, respectively.
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