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Abstract In this article, we have analyzed genetic diversity of 44 rice filial generations from two hybridized combination with high
or low content of amylose and protein by using a set of 120 SSR molecular markers located on 12 chromosomes of rice. The results
indicated that there were significant genetic difference among eating quality, cooking quality and yields traits in tested filial
generation materials. Then we detected 659 alleles by 108 SSR primers with polymorphism and 6.2 alleles were amplified on every
primer, and it also showed the difference of chromosomal polymorphism in both parent plant. In two cross combinations,
combination Il had more genetic diversity than combination I , rice hybrid progeny with different amylase content had more genetic
diversity than rice hybrid progeny of different protein progeny. SSR primer polymorphic analysis showed that high-polymorphic in
rice amylose progeny emerged mainly at chromosome 6 and chromosome 9 while low-polymorphic emerged at chromosome 3 and
chromosome 7, high-polymorphic in rice protein progeny emerged mainly at chromosome 7and chromosome 10 while
low-polymorphic emerged at chromosome 1 and chromosome 3. Cluster analysis of parents and progenies indicated that rice high
amylose progenies and high parent could cluster together, rice low amylose progenies and low parent could cluster together.
Accordingly, progenies of different genetic backgroud would be attained by directional selection of rice amylose and protein content.
Keywords Rice, Hybrid progeny, Content of Amylose and protein, SSR maker
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Table 1 Analysis on property of directional selection progeny in combination [

ik

Combination [

PR HHEE R O R EA HA T EIEREEA
Property Amylose content progeny Protein content progeny
ARl FEIME RRRE F {H AR FEME BRAH FMH
Range Mean CV (%) F value Range Mean CV (%)  Fvalue
HERER SR (%)
. % 9.0~19.3 14.8 259 42.17%* 15.35~21.22 17.71 9.85 6.61%*
Amylose content(%)
HAFEE (%)
6.78~8.85 7.95 7.6 16.8%* 9.37~12.67 10.8 10.0 5.8%*
Protein content (%)
TrIRAH
34~63 47.2 16.8 16.1%* 42~62 50.3 14.5 14.4%*
Taste meter value
I R 176.51*
" .x . 245.9~337.4 2799 10.5 152.2~317.7 218.6 21.9 443.1%*
Peak viscosity *
HACHK 5 Through
i oue 154.1~198.4  179.9 7.6 93.26%* 173.0~252.0 192.6 159 27.3%*
viscosity
I 2 786.59*
. ,X . 221.4~337.6  291.1 139 232.9~360.3 2913 13.6 22.6%*
Final viscosity *
R (E 644.16*
e L 65.1~169.7 100.1 31.9 79.1~215.7 126.5 34.9 42.9%%*
Breakdown viscosity *
i U Y 4 602.32*
R H.)&ﬁ. -116~80.5 11.1 525.6 -107.4~13.9 -27.8 1343 14.2%*
Setback viscosity *
[EIPE et V=R ) 252 08
Recovery value of 53.8~145.5 111.2 26.1 . ' 82.5~108.3 95.3 9.3 2.1
glutinousness
BT 4R
Gelatinization start ~ 52.9~63 60.4 5.0 11.61%* 64.9~71.1 69.4 6.8 61.8%*
temperatur ('C)
ERR AL
4.33~15.33 8.76 335 5.27* 5.3~8.7 6.7 15.3 2.26
Ears a plant
TR
. 24~152 95 48.3 31.19%* 43.3~131 87.2 28.7 6.70*
Grains a ear
Seed set propagation ~ 77.19~94.13  85.62 10.3 4.80* 49.8~92.9 77.4 18.2 3.48*
coefficient (%)
THLE ()
. 18.11~31.09  24.60 19.4 15.9%* 23.0~30.5 26.7 10.2 10.8%*
1 000-seed weight (g)
PRI (3D
. ) 6.45~26.83 17.99 39.0 11.4%* 9.0~23.1 15.5 333 4.41%*
Grain weight (g)
Vs PROR 1% BT, R SR, 2 K 1

Note:**indicate significance at 1% level,* indicate significance at 5% level.
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Table 2 Analysis on property of directional selection progeny in combination II

HET
combination [T
LERN . A U EE A
BB & ik $E f518 Amylose content progeny o0 8
Property Protein content progeny
A2l FEME ARRRE ARl FEME RRARK
F value F value
Range Mean CV (%) Range Mean CV (%)
HAEEE &
10.0~21.4 14.4 29.8 58.9%* 10.97~19.71 16.61 16.3 2.71%*
Amylose ontent(%)
HEAFE R
) 7.18~8.03 7.55 5.1 8.04* 7.37~11.1 9.18 17.0 8.15%*
(%)Protein content(%)
BIRAE
33~63 49.7 15.8 25.9%* 34~60 50.2 16.3 32.7%*
Taste meter value
R
) ) 264.9~315.4 2943 6.7 75.9%*  280.1~361.5 324.4 11.3 2.30
Peak viscosity
$ TR Through
) ) 170.7~205.3  187.9 6.5 18.5%%* 137.6~219.3 186.2 16.3 10.8%*
VIScosity
REH
) ) ) 258.7~342 301.2 9.1 27.9%* 198.4~354.2  294.5 16.6 49.81**
Final viscosity
N BER RS
) ) 75.8~134.5 106.4 19.8 140.7**  82.8~188.0 138.2 242 3.94%
Breakdown viscosity
R I T 9 (. Setback
) ) —-48.3~47.5 6.9 530.7 8.99%* -127.3~38.4 -29.9 167.4 6.07**
viscosity
[EIPEe b R =R )
Recovery value of 82.9~136.8 1133 16.6 18.7%* 90.9~131.7 115.2 9.7 0.15
glutinousness
BT 4R 2
Pasting 56.6~62.0 59.7 3.1 30.2%* 57.2~70.7 67.65 4.8 1.4
temperature(C)
FERRAEEL
6.0~9.66 7.9 17.2 1.49 6~9.7 8.7 18.0 1.73
Ears a plant
STV R
] 39~171 101 393 23.3%%* 63~130.3 102.3 254 2.47*
Grains a ear
Seed set propagation 69.95~96.60  84.65 12.4 5.38* 67.7~95.9 86.7 10.4 1.98
coefficient (%)
TRIHE(52)
) 17.93~28.57  24.42 13.1 5.69%%  22.9~26.9 254 5.0 2.86*
1 000-seed weight (g)
FLRRRLE (38D
) ] 8.38~28.08 18.26 34.0 13.24**  13.2~31.7 22.8 31.0 2.73*
Grain weight(g)
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Table 3 Compare genetic diversity of parent

SRA eI RS R Z R CFHERZENERE R E
Parents Allele Frequency Average of Hs Average of PIC

Rik 15 0.682 0.403 0.322

Xixuan 1

1M 769 0.682 0.403 0.322

Tong769

B 7 0.656 0.426 0.338

Tengxil80

ZRAR 423 0.656 0.426 0.338

Dongnong423

X A SERTANF G 04K B SSR MiAE 2 AN E

Table 4 Comparison of SSR genetic diversity of different chromosome in parent plant

Petifk 204 1 257K Parent in combination | 204 11 25K Parent in combination 11

Chromosome B oE CPBEEN 2R CPERNZEZE A BE CEEERNZRE CPRRNEZE
Allele KRR PEfFEH PIC  Allele KRR PEAF S PIC
frequency Hs frequency Hs

1 0.678 0.415 0.333 0.771 0.330 0.268

2 0.672 0.407 0.335 0.653 0.416 0.324

3 0.917 0.153 0.141 0.667 0.433 0.350

4 0.625 0.433 0.331 0.646 0.414 0.321

5 0.677 0.405 0.318 0.656 0.419 0.327

6 0.692 0.411 0.309 0.669 0.419 0.333

7 0.723 0.381 0.303 0.730 0.351 0.302

8 0.646 0.448 0.347 0.625 0.452 0.348

9 0.652 0.444 0.364 0.638 0.441 0.347

10 0.656 0.429 0.351 0.656 0.428 0.339

11 0.649 0.441 0.347 0.584 0.493 0.391

12 0.625 0.438 0.340 0.742 0.356 0.294

1.3 FREIEEBIEL B L S

& 5 AT WL, BTk H i SSR 5IMfEdL & 1 bt
R 332 ANEEAAS R, R 5 | AN 2 (1) SR A%
FHCN 2~17 4, P 6.0 4, FERZ AR I
H 0.165~0.632, “F14 0.417, FHFEH 2 5055 B
HARNE N 0.152~0.554, 734 0.336; {E414 11t
R R 327 ANEEAAS R, RS 5 | PAS I 2 (1) SR A
FHON 2~13 4, P 6.3 4, FERIZ AR R I
M 0.298~0.616, V1 0.439, IR L A E
EARMR A 0.253~0.542, 134 0.350. BEHHAA I

B Z RS T 35

& 6 FIIL, A& [ 7 gk Lry s
REIEN R Z, 4 7.5 4, 3 SRR SEAL
R HdR D>, 434 AT 8 SR Ok LK
SFREEAIEN B IR Z . 9.5 A, 5 SRR
BRI B D, 4.5 A AR BT
BN BB EA ST R 6.3, 446 10 6.0, Ui
WA A T1 A 25 25 B O AR E R ~1 B2 55 A7 35 DA B 22
R THET
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Table 5SComparison of genetic diversity between two cross combination

iy ZARMELIY ERSE SR CPIEREAL RERBRE PR BN PR
Combination Poly-primers  Allele RARIE RIS FREUCRIR FSEZ = SN i PREZ7S
frequency Range of Average of RangeofHs  £#8%t Range of PIC [R5
allele allele Hs i PIC
I 56 0.672 2~17 6.0 0.165~0.632  0.417 0.152~0.554 0.336
1l 52 0.666 2~13 6.3 0.298~0.616  0.439 0.253~0.542 0.350
6 GIMAEROAR LI oA S A5 R R
Table 6 Distribution of primers on chromosome and allele numbers
HE1 Hall
. Combination [ Combination [I
Rk o T — —
(VRS- SR R R AR VRIS S SO S VR O
Chromosome SR S A . .
Number Average genetic Number of Number of Average genetic
) Number of alleles ) . .
of loci richness loci alleles richness
1 6 38 6.3 2 10 5.0
2 7 32 4.6 3 16 5.3
3 3 13 43 4 20 5.0
4 3 20 6.7 4 24 6.0
5 4 28 7.0 4 18 4.5
6 8 46 5.8 6 32 5.3
7 4 30 7.5 2 14 7.0
8 2 14 7.0 2 19 9.5
9 6 42 7.0 7 43 6.1
10 5 29 5.8 9 71 7.9
11 6 30 5.0 4 32 8.0
12 2 10 5.0 5 28 5.6
7. i}
PR 4.7 27.7 6 43 273 6.3
Average

14 HEABAREHRTMNERRS SR FEFRIE
LEZ=AETA 482

M 7 ATA, ARG T, FOK EEEER &
% B AW S X B B 2 ORE R R A TR Y
0.153~0.667, “F¥J2h 0.417, “FHERZ SMEE R
EARMR A 0.141~0.592, ~F35°4 0.335; K& R
ORI R AR T 1 3 IR 2 R PR R B AR I R
0.153~0.611, Tk 0.388, TR £ &R
EARIE N 0.141~0.536, T340 0.309. E414 1T,
EP SIER e vifrerm =8 vike S R AV O Gy OB~ 3PS e A S doF:
BAFME R 0.153~0.625, 344 0431, “FHILHZ

VARG BEARIE A 0.141~0.555, Pk 0.340; F
KA U Ik B a AR I B T 2 R R R
AR K 0.153~0.653, Yk 0.420, FRFEF LA
PEAS BEARIE A 0.141~0.579, V34K 0.335. M4
A TR T4 0T 50, FOK LR & RIE P
MR S EA S ¥ SR N Sy N a2 N S DR ik
JE A AR AR i Sk B S A AN B B A 1)
R Z R TROK ek & g F e, vl
K E B e FEERERIILEA RS 'R
REA T 5 sk 2.
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Table 7 Comparsion of genetic diversity of different progeny

He eI RS FRZ R REOE S7SE 2 e SVSE A X o P SPSE 27 e
Combination Allele BRI PEfR 4L RIS E & Average of
frequency Range of Hs Average of Hs Range of PIC PIC
I EBEER & R R A 0.667 0.153~0.667 0.417 0.141~0.592 0.335
Progeny of Amylose content
selection
A S R A Progeny  0.697 0.153~0.611 0.388 0.141~0.536 0.309
of protein content selection
I B & RIEF A 0.659 0.153~0.625 0.431 0.141~0.555 0.340
Progeny of amylose content
selection
HAFS EESEIC Progeny  0.652 0.153~0.653 0.420 0.141~0.579 0.335

of amylose content selection

& 8. K 9w, A& 1 hRKEREEN &
L E K PIC 24 0376, RALESR 9 S Yh
b, /N PIC N 0.141, KRAAES 3 Sk L,
oK E A s mEk 5 UK PIC 24 0.354, K4E
S 10 S Yk I, &/ PIC 4 0.141, KAELES
3 Sk B AE TR ROK EEEE R & miE s
K PIC 2 0.382, KRAAEN 6 Sk L,
/NPIC 24 0.141, KAAEES 7 SH04k . BeKED
JE RO PIC Jy 0.464, KAAES 7 54
gk b, 5/ PIC 4y 0.190, KRAEZES 1 5404k L.

R 448 1~ 34 35 DR 22 5 P 8 5 R0 T 38 05 I 22 3
fEEEMKEN, LLo.1 Wi, JERKE R
TRAMEAE RSN 12 KR EE5H
JIAN. A T, BoKESEh & EMEC IS
HIEFEEARM 12 FQethkn sk 3 M. BBKE
FEEm S EIE RS 140 1. 20 46, 8-12 %5
getafk, HEZBMER, HRESTHN 7 55
&, SEIN4R 3 SR 2R FKEN
TS R R AN T 40 1. 2, 7-12 Sk, HL
AR, HUGEH AN 4-6 SY(aik, B
Hh 3 SR eppIL 28RN, R, AE10,
FEK LR VE R & IR RS AR 12 SR etk n] 73 3
AN, KB E RIS 12 4 E k]
I 4N BOKER R & RIEFEARE T 408
1. 2. 4. 6. 8-11 FHfafk, HEZARMRL HIK

e A 3. 5. 12 SHfk; SHBINAN 7 55
R H 2R FKE A S EIR R EUR |
HA 3. 7. 11 SR, HZ2EMERR Hikk
FIAN 5. 8-10 FH(Ak; HINAN 2. 4. 6.
12 Sk, SBIVAN 1 S Y@k 2 S EN.

1.5 ZME4K SSR & FHRIE B L

m gl T AALG IR K BLBE B A 8 R
TR R AR (1. 2) WL, AE T oEA
L2 R RAER LRI AR ECY 0.5 I, A& oA
LR ARAERAEAILR BN 0.49 I, HRHER K 2
KK 4 WK, LG 1, B RSN RK
LR B AR ACRRER R A s AR A
PR AR IRAE e, 2RI AR G oK (1 s
AR R R . WK E
Fra B R AR R . 28 WSO ROK EE R &
RACHEARRR . 5 =K A S A
JEARERAR L S DUV R oK 5 i 1 e AUk
o FEAG I, B KIONVREAR SRR EAEGE
By B R AR R ARE RS A AU R
FEil, RSO RA S RRACE B & &)
R AR IRAE e, 20— WIONROK B & =
AR 2 WO ROKE 1 s s e X
BRAR L =R R & i AR R AR R
PN FeoK AR R & AR R AR R
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Table 8 Comparion of SSR genetic diversity of different chromosome in combination [

Peifk 4 1  Combination I
Chromose R A FUBR TG EA O B

Amylose content progeny Protein content progeny

Allele requency  ¥5% Hs {5 E & PIC  Allele requency EFE% Hs PEA5 B PIC
1 0.688 0.413 0.325 0.667 0.417 0.340
2 0.688 0.403 0.352 0.655 0.411 0.318
3 0.917 0.152 0.141 0.917 0.153 0.141
4 0.556 0.491 0.370 0.694 0.375 0.292
5 0.625 0.438 0.338 0.729 0.372 0.298
6 0.597 0.449 0.351 0.786 0.372 0.266
7 0.778 0.324 0.264 0.667 0.438 0.341
8 0.583 0.486 0.368 0.708 0.410 0.325
9 0.650 0.450 0.376 0.653 0.438 0.351
10 0.708 0.396 0.347 0.604 0.462 0.354
11 0.667 0.438 0.350 0.631 0.443 0.343
12 0.500 0.5 0.375 0.75 0.375 0.305

9 A T ARIGAAE LR SSR i 2 PR L
Table 9 Comparion of SSR genetic diversity of different chromosome in combination 11
P gEN & &I Combination I

Chromosome T =RV S = S
BN O IR RS AR EEFY RGN
Amylose content progeny Protein content progeny
A WoE CPBERNZREE CPRERNZEZE A BOE CEEERNZ R CPRRNEZE
Allele requency P45t Hs PG ERE PIC  Allele requency P45 Hs PEAS B i PIC
1 0.667 0.444 0.346 0.875 0.215 0.190
2 0.583 0.471 0.363 0.722 0.361 0.285
3 0.771 0.351 0.288 0.563 0.514 0.411
4 0.604 0.469 0.359 0.688 0.358 0.283
5 0.729 0.372 0.298 0.583 0.465 0.356
6 0.611 0.482 0.382 0.726 0.355 0.283
7 0.917 0.153 0.141 0.542 0.549 0.462
8 0.667 0.431 0.336 0.583 0.472 0.360
9 0.679 0.423 0.335 0.597 0.458 0.359
10 0.656 0.432 0.336 0.656 0.424 0.342
11 0.667 0.444 0.346 0.500 0.542 0.435
12 0.75 0.354 0.288 0.733 0.357 0.300

3
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indicate high and low of protein content.
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indicate high and low of protein content.
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