R AL A4 2019, 20 ( 3): 685-694
Journal of Plant Genetic Resources DOl 10.13430/j.cnki.jpgr.20180924001

TR BT A AR 14 2 AR PERVRIPRE JE DAL T3 W 55 b

?’J‘%Hl’z‘s,ﬂi‘%%Z (J\)ﬂéﬂlZS %ﬁli& ~| g&ls,ﬁg/ﬂ‘ﬁls «%—‘ij‘A
HARMEH T KA HZM TR R Bk P A
(L IR A R AL B K RS SE T, K70 4101255 2 W FE Ko A el 43 b, Kb 410125
AT AR R R R AL B R R S SR A, KV 4101255 * YTk HLARZ: WG V17K 525400 )

FEE  ABIEAG 09 8 Ak - R 36 A A 3 &, KR 39 &F SSR 51444 T Tk B A4S AR 1982 4F 2008 4, 2017 F gk 1%
% AfbE KA 38 xF InDel 31 44t T LK IF A 45 B A2 1982 4 2008 4F, 2017 4940 - ML RO & . 45 R A9 . & 1982 FIAE
PRAAEFAL I 69 40 D AE A W34 S ARV & T 2008 4 2017 S RAEARS K AR A 09 345 % 414 5 2008 SF-F0) AL & AR 1k 2017
F 5 AR R Z A A SRR £ 5, R R SR B AR AR Z ] 6y AR 0 B L Fst ARG R BA Nm #RER R, &
R R, Bt R E S F £ LTS (PCOA ), K ILE A4 EREL 4 D RIFMBRA — K, AW BIERB LR/ —K, BT
TR A AG 5 AR AG ) S G TORAG R - R R R A AT R B AR R S B AS R, U BB ARARAS R JRASAR I R A RARAS
A Bk A B BURE SR bR B 509 et | 2008 4L 1982 4938 A T 10.0%, 2017 S 1k 2008 F443Ehn T 1.6%, BT LK B A AG B A
PP R A5 St AV 5 ARG M AG AL Gy AR ARG AL - R B 7 A4S 5 R RRE B R AR R R AR &

KGR LRI ARG WAE S AR A - AR R R B

Monitoring on the Genetic Diversity and Gene Frenquencies of
Indica-Japonica of Oryza Rufipogon Griff. in Jiangyong
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Abstract: This study analyzed the genetic diversity and indica-japonica gene frequencies of Jiangyong wild
rice ( Oryza rufipogon Griff. ) populations, which were sampled in 1982, 2008 and 2017, using 39 SSR markers
and 38 Indel markers respectively. The results showed that the genetic diversity of 40 accessions sampled and
conserved in ex-situ in 1982 was higher than that in-situ conservation sampled in 2008 and 2017.No significant
difference was observed in genetic diversity between the samples in 2008 and 2017.In addition, samples collected
in different years displayed unobvious differentiation, with low genetic differentiation coefficient ( Fst ) and
high gene flow ( Nm ) .According to cluster analysis and principal coordinate analysis, we found that the genetic
relationship between wild rice and japonica rice is closer than that between wild rice and indica rice.Most of the
wild rice plants were grouped to japonica class, and a few belong to japonicaclinous class.In 2008, the percentage
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of japonicaclinous individuals increased by 10.0% compared with 1982, and in 2017, the percentage increased
by 1.6% compared with 2008.These results implied that the indica gene frequency of wild rice increased with the

environmental changes of in-situ conservation.

Key words: Oryza rufipogon Griff. in Jiangyong; genetic diversity; gene frenquency of indica-japonica;

monitoring
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Table 1  Sources of samples
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AT, DM W T 7 B A R e e ) st 1 2 AP
il - AR AR A, W2 R L RS T A T AR
A= SR EREOE T
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WL JURE A 22 ) B g AR A R A b TR FR e . 2008 4F
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VORE BKOG  EURIBL . HAHE ), 4 S HIFG (9311 RBE 4%
5 IR36. g 5t 11), HoAh - iy v [ K FE A9 T [ K
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A T A TR AR MRS A R A F A
1.2.3 PCR¥# g5k PCR {AFR N 10 L,
S AEH DNA 1 L, 5 pmol/L iF 2 [ 51 4 4 2 L,
2 x Tap Plus Master Mix Il 5 pL, ¥ 34 FE ¥ H
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i (PIC). st fb R %k (Fst) LU st AL AR R 5K
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Table 2 InDel classification standards based on indica gene frequencies or japonica gene frenquencies

HEAVSEA LA

Gene frequencies of japonica type

i - KT IR S5 B TR A%
Indica-japonica type Gene frequencies of indica type
ALK Typical japonica = 0.10

Fifg Japonica 0.11~0.25

fWif Japonicaclinous 0.26~0.39

FFR2EA Intermediate type 0.40~0.60

Al Indicaclinous 0.61~0.74

A& Indica 0.75~0.89

7K FE Typical indica <090

< 0.90
0.75~0.89
0.61~0.74
0.40~0.60
0.26~0.39
0.11~0.25

= 0.10

2 H#HRESH
2.1 g ##] SSR FRIE AL AR IE ST

) FE O 18 H e 1 39 X% SSR 51 #5 %t 3 UL HL )
101 13 VT K BF A= A4 RL AT 8 3 435 g% IR A Tist (%

ZREM AT HT AN RIS A BT 2 SR 5 T 3% 3. 39 X
S ARG F] 167 455 AR T, Z 2 R 100% 5
DA A R G 3 150 A S A AR S, 23 7 AT R
92.31%; WL 45 437 55 PF 4 Na 95 [ 24 2 (RM311
RM130 )~ 8( RM18), V- ¥4J{E A 4.282; A % 5o K&
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B Ne 75 [ &y 1.210 (RM130 ) ~5.690 ( RM18 ),
EBIME N 2.460;5 W24 4 FE Ho Y [F 2 0 (RM85,
RM130 % 8 > ) ~0.368 ( RM408 ), “F- 1 & 0.125;
# 2 2% A ¥ He 35 [l 9 0.174 ( RM130 ) ~0.828
(RM18), F- {5~ 0.530; 510 2 B 5 B & &
PIC Ji& il °~ 0.174 ( RM130 ) ~0.824 (RM18 ), F- #
47 0.528; Shannon £ #f 1 48 %k | 42 fk 75 [#] 0.316
(RM130 ) ~1.849 (RM18 ), ¥4 0.997; 2008 4+
i Lt 1982 AFAE il b 1A R AL R IEOR T 1 Y

&3 SSRIRCHEMHIBEESHE
Table 3 Genetic diversity by using SSR markers

5%/ RM18 . RM249 . RM250 . RM278;; 14 il i) A
RS FE R ECR T 0.8 1951 #15 RM258, RM311
RM455, RM3826., 2017 4F-F 5 b 2008 4F-4F S/
BREMFEFBOKT L5194 RM25, RM258
RM455 , RM3826 ; 344 Jii1 it 4 4 25 v 2 5K F 0.8
1 51 ¥ RM18. RM249 . RM250 . RM590,, |- i&
% ZAEPEVTAN TR R A TR I BE 43K, R W B
SSR 5| Wrbric 7 B i A4 e i BE A% 5 4 Hb Sz B
HAEFBHE ZFEEE R

(i oy pUNIIRCZ A HREEL Shannon BN Wi Nei's JE [ ZHMEE
Locus chr LA LA EISEiR A A ZREER L T
Na Ne | Ho He Nei PIC
RM4 12 3 1.524 0.638 0.144 0.345 0.344 0.344
RM13 5 3 1.323 0.491 0.008 0.245 0.244 0.244
RM16 3 4 2.325 0.979 0.256 0.572 0.570 0.570
RM18 7 8 5.690 1.849 0.104 0.828 0.824 0.824
RM23 1 3 1.380 0.494 0.097 0.276 0.275 0.275
RM25 8 4 2.489 1.033 0.080 0.601 0.598 0.598
RM71 2 4 1.577 0.730 0.112 0.367 0.366 0.366
RM85 3 3 1.215 0.370 0 0.178 0.177 0.177
RM130 3 2 1.210 0.316 0 0.174 0.174 0.174
RM208 2 5 2.118 0.987 0 0.530 0.528 0.528
RM209 11 4 1.502 0.696 0.144 0.336 0.334 0.334
RM217 6 5 2.272 1.044 0.232 0.562 0.560 0.560
RM219 9 5 3.969 1.443 0.155 0.751 0.748 0.748
RM223 8 5 2.624 1.238 0.072 0.621 0.619 0.619
RM224 11 6 1.353 0.606 0.016 0.262 0.261 0.261
RM225 6 4 2412 1.090 0.216 0.588 0.585 0.585
RM229 11 4 1.932 0.909 0 0.484 0.482 0.482
RM234 7 6 4,538 1.592 0.104 0.783 0.780 0.780
RM240 2 5 2.523 1.131 0.040 0.606 0.604 0.604
RM242 9 3 1.215 0.370 0 0.178 0.177 0.177
RM247 12 5 2.488 1.162 0 0.600 0.598 0.598
RM248 7 4 2.317 1.044 0.210 0.571 0.568 0.569
RM249 5 7 4.365 1.691 0.120 0.774 0.771 0.771
RM250 2 5 2.289 1.119 0.137 0.565 0.563 0.563
RM253 6 5 3.133 1.288 0.272 0.684 0.681 0.681
RM258 10 4 3.301 1.249 0.218 0.700 0.697 0.697
RM264 8 6 2.698 1.179 0.360 0.632 0.629 0.629
RM267 5 4 3.431 1.303 0.168 0.711 0.709 0.709
RM278 9 4 1.920 0.891 0.200 0.481 0.479 0.479
RM297 1 7 3.252 1.433 0.016 0.695 0.693 0.693
RM311 10 2 1.734 0.614 0.048 0.425 0.423 0.423
RM337 8 3 1.721 0.693 0 0.421 0.419 0.419
RM348 4 3 1.649 0.717 0.016 0.395 0.394 0.394
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F3(4)
(i oy RURIUEZ 2 R Shannon RURIL e Nei's JE[A EZ TS
Locus chr LA L% EhsEiE e A A EZ S 2eXiey o
Na Ne | Ho He Nei PIC
RM3826 7 4 3.525 1.321 0.296 0.719 0.716 0.716
RM408 8 3 2.328 0.917 0.368 0.573 0.570 0.570
RM455 7 3 2.467 0.993 0 0.597 0.595 0.595
RM471 4 5 3.052 1.207 0.208 0.675 0.672 0.672
RM5414 4 4 3213 1.257 0.336 0.692 0.689 0.689
RM590 10 3 1.850 0.809 0.128 0.461 0.459 0.459
SEHI{H Mean 4,282 2.460 0.997 0.125 0.530 0.528 0.528
FrififiizE St.Dev 1.356 1.018 0.368 0.112 0.181 0.180

Na: Observed number of alleles, Ne: Effective number of alleles, I: Shannon’s Information index, Ho: Observed heterozygosity, He: Expected

heterozygosity, Nei: Nei's expected heterozygosity, PIC: Polymorphism information content. The same as below

22 IXEFAEBEESHEENERELE

Fb %5 1982 4F | 2008 4, 2017 4F 3 Yk B kE AE A%
(st 1 Z BRI A 25 57 (3R 4), BUdin R W, 75 1982 4
HUREARATAE AV [ 1) 40 O BEAS (1) 38845 Z REVERY 5
T 2008 4, 2017 4F- 78 JEAN AR AT B HURE FEAS (1) 3 7%
ZFEVE, 2008 45 2017 AFREARBUR SRR TR], {H 2 (7]
() 15t 1% Z2 FEPE TG 1 3 1 25 55 (P>0.05 ), 1982 4F A

R4 DKEEREE 3 ERRESHEEILR

A% 55 2008 4, 2017 AR FE AR 11 58 14 A BL R B0 Bk
0.93.0.95, 2008 45 2017 AFEAEA B AL AL R 5L
k1 0.93, 22 7 AR/IN; 3 IR 85 73T R 8K Fst #41
I FEPRE Nm ERE K, A A B i 5 1982 45 2008
4F 2017 4, 2008 45 2017 4F: Fst A 0,060, 0,058, 0.078,
Nm % 3895, 4.076, 2.950; 14t FH VT.7Kk BF A5 A st % 22 4
PR S RAT RN R (R BSR4

Table 4 The genetic diversity index of Jiangyong wild rice populations in 1982, 2008 and 2017

, pUNIIEZ A AR Shannon 15 &, . Nei's JEH e
B BM - o B V1 Py - PRy . EAERER
JEFEL R R ZREMFEEL
Year Parameter Ho He . PIC
Na Ne | Nei

1982 - 3.692 2.145 0.807 0.154 0.442 0.436 0.436

Fl 1.000~9.000  1.000~5.178 0~1.818 0~0.450 0-0.817 0~0.807 0~0.807
2008 S 2.590 1.927 0.658 0.150 0.398 0.393 0.393

B | 1.000~5.000  1.000~3.600 0~1.363 0~0.500 0~0.732 0-0.722 0~0.722
2017 -1y 2.821 1.914 0.685 0.150 0.410 0.400 0.400

JE 1.000-6.000  1.000~4.345 0~1.579 0~0.524 0~0.789 0~0.770 0~0.770
2.3 GLKEFAEREMN - EoW KR, G A5 4 MRIGRREMAER. FMA 44

MR B2 M 8 (& 1), AR 101 15 7T 7k B 4R
FEAE 7S 1 8 A~ il - 000 56 b 7 35t 4% A L 3R %K 0.50
BFRT 3 4 250 55 1 2802 4 Oy AR b g A BT 2E A 82-
a7; 55 T R E R, L4 36 ) 1982 4EFEAS
40 £}y 2008 4F FE A< | 20 15y 2017 4E FEAS, 211 96 14
BF R A, Hirf 82-20,82-31, 82-34 . 82-40 AH R ; 45 1
KAV 4 {3 FEAS, 82-39 . 82-41 ., 82-42 . 17-28; 5 IV 24
JEARRERIAG 4 1. 2 T 22 5007 96 (B AL FE e
ABYEE T RAR, S50 4 DB ARSI

PPAEREAEAR 558 1 2500 4 MR R BT
SV 4 AAIRE; 55 TR 4 DI AERT S8 IV S
() 4y RIRE ], 82-39 5 IR R ¢ 11 ast A5 A Bl R 4L
K (0.29), /NT 82-39 5 4 A~ Ag 4 352 44 AH AL 5
(3£ 5) ;101 B A= AR S AT AL AL R Rk
0.32(08-20 5 F§ ¢ %5 ), /N T 08-20 5 4 A g 11y
WAEFAL R AR AR ARSIHT (PCoA ) AT (1A
2), HAE —TBTlkR 5 oTikR ISR — DEkoR Ak
8.55% . 6.96% #15.88%. 1982 4F 2008 4F ., 2017 4F
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BAFMEFE R RE LIS 4 YRR AR R i e — RO SR S R AW & DL EER
i, 34F 3ANEMEIER AR A, 4 AR RORIAR B DT R A A S AR ) L 25 TR o

0.58 0.79 1.00
AR
Genetic similarity coefficient
1 ET SSRIRMEERE 101 MHIAkEBEHLERS 8 MREWREST
Fig.1 Dendrogram of 101 accessions of Oryza rufipogon Griff. and 8 varieties of cultivated rice
( Oryza sativa L. )using SSR markers
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o T, BOL, WRIML, HAME
043 - N Zaoshajing, Akihikari, Balilla, Nipponbare
[ u - ° oo
r - v v v = 9311, FfES, IR36, MEL1L
024: v w 9311, Nantehao, IR36, Nanjingll

< ’ voh s Ve
% e i oo v Vo¥ v 8, B
23 r @96\ . AN v 198AFUFARE A
T}; ;'2 0.05 r \\\3(‘@ bq@\n v iv WZ?V . Oryza rufipogon Griff. population in 1982
"f - [ ;8/ o . A A _ .
.ﬁj 2 s /QC@ 0.30 R A A 201 7AF YA R A
1] 8 L Oryza rufipogon Griff. population in 2017
ﬁ}% -0.14 j .

! o 20084FHPERTTEE

L Oryza rufipogon Griff. population in 2008

—-0.99
—-0.90
F—goap -0.03
17 (g '
.559 0.26
PCoj (8.55%)/0)

B2 101 fMIkTEEERS 8 MRIEEN T LIRS ( PCoA )
Fig.2 Principal coordinate analysis of 101 accessions of Oryza rufipogon Griff. in Jiangyong
and 8 varieties of cultivated rice ( Oryza sativa L. )
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Table 5 Similarity coefficient between the third type of Oryza rufipogon Griff. and cultivated rice

HSERE TR

YA AE S Cultivated rice
Oryza rufipogon
Griff. No. FLybp ol WY HIER) ERN ] 9311 MY IR36 Fat 11

Zaoshajing Akihikari Balilla Nipponbare Nantehao Nanjing1l
82-47 0.49 0.55 0.57 0.62 0.24 0.20 0.22 0.24
82-20 0.36 0.45 0.40 0.38 0.29 0.19 0.21 0.21
82-34 0.51 0.58 0.53 0.53 0.15 0.15 0.13 0.15
82-40 0.48 0.48 0.50 0.50 0.21 0.23 0.16 0.21
82-31 0.47 0.44 0.41 0.39 0.21 0.21 0.19 0.21
82-39 0.31 0.38 0.38 0.40 0.17 0.24 0.14 0.29
82-41 0.41 0.45 0.48 0.41 0.25 0.16 0.16 0.28
82-42 0.34 0.48 0.43 0.45 0.21 0.20 0.14 0.23
17-28 0.51 0.50 0.52 0.50 0.19 0.17 0.17 0.17
2.4 GLKEFEREM - SRR FESRRTN 2008 £F J5 (5 R4 1Y) 40 f3 FEAS, A L DR A AR

A FEAS (R Hl - BE L %R (3% 6 ), LK B
AR E R, D JE RS A, 1982 AFLRAF A0
I#] (1) 40 3 FFAS A U L PR AT 565710 0.82, AR M
0.65~0.86, i 75 5L PR A7 % d o (L Eb AL FROHE i 32 R 43
FaAIE 0.9 {70 0.04; Kl BB PRI 0.16,
5 R 0.15~0.33, 40 3 A A 37 57 J B A
A BLP A RS IR 0.75~0.86 5 3 143 8 f A A 2 10
FEPRUAHRAZ I 0.65~0.72; 19 10y HAT ARAR B Feias 7Y
FE 519 RAM13 . ROMA42,

S48 0.77, 2% 1§ A 0.72~0.82, K A1 KL [N Ji R f%
R (L L iR p R R PR AT R B AIK A 0.9 1 /) 0.08;
R 25 5 R 3O 24y 0.24, 28 i o4 0.17~0.25., 40
Py HE R A i 33 107 Jim i e 2 78, PR AT R A i
R 0.75~0.82; 7 153 J A A A 2 Y, J PRUIR AR i Ay
0.72~0.74; 38 (&R H AT AEAR KF Al B, e S5 | W0
R4M13, ROM42,,

2017 4F AL Y 21 By REAS 750 35 R4 R
SE-44 5 0.77, 2% g iy 0.71~0.80, K AU 5 X 4 % f%
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e (B Eb i 70 f e 5 DR R I IR 0.9 {1 /) 0.10;
Rl 7Y L PR A S ¥ Ok 0.21, 48 E 4 0.20~0.26,
21 oy LA A v 17 07 Ji A AR SIS R, 3R TR R A
i 0.75~0.80; 4 1y fft A i 248 1Y, KL PR Bt 5 A% i oy
0.71~0.74; 12 {n &8 HA AL ARG AR B, Fe 5 |k
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Table 6 Indica gene frequencies or japonica gene frenquencies of Oryza rufipogon Griff. accessions from Jiangyong
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