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Population Characterization of Rice Landrace Acuce from Yunnan
Province through Phenotyping and Genotyping
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Abstract; Acuce,one of the rice landrace has being cultivated at Yuanyang Hani terrace more than one hun-
dred years. For the purpose of intensively elucidating its population genetic characters under local rice production
patterns , at present research ,24 populations were collected from local peasant household with stratified random sam-
pling method. The intra-and inter-population of Acuce was analyzed through morphological traits and genetic diversi-
ty evaluation. The results showed that Acuce was classified into subspecies Oryzae indica,and displayed moderate
resistance (MR ) to Magnoporthe oryzae ,the pathogenic fungi caused rice blast worldwide. Whatever intra-or inter-
population , it showed blast resistance variation within all of the populations. For the reason of landrace harboring
high frequent intra-heterogeneity, 30 single plants of each population were sampled and analyzed on 48 SSR loci
which evenly distributed on 12 chromosomes of rice genome. The results showed that, whatever intra-or inter-popula-
tion, 720 samples obtained 91 polymorphic alleles with polymorphic allele percentage 77. 08% ,and the mean of Nei
diversity index 0. 064 with the range 0-0. 4302. Through cluster analysis, it indicated that genetic similarity coeffi-
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cient range from 0. 9753-0. 9866 within 24 populations,and coefficient 0. 86-1. 00 between single plants within in-

dividual population. Taking Acuce source village as natural population, AMOVA results showed that it consisted of

inter-village variation 3. 36% , inter-population within village 33. 15% and intra-village contributed 63. 49% varia-

tion. Further, the cluster analysis result indicated that the inter-village genetic similarity correlated with geographical

distance between villages.

Key words: Oryza sativa ; landrace ; genetic heterogeneity ; simple sequence repeat ; phenotype ; analysis of mo-

lecular variance
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Table 1 The information of Magneporthe oryzae strains

used for artificial inoculation
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Table 2 The scoring result of 24 Acuce population based on morphological index

1543 Score

REA G > KIEH oL 1 S -2 WK e T ISYE i FAl
Population code  Length/wideth Phenol No. 1-2 Hull color at Total Type
Hull pubescence Leaf pubescence
ratio reaction panicle node heading stage

1 2.24 +£0.07bed 1.03 £0. 12def  0.63 £0.09h  0.20 £0.09cd  0.80 +0. 10cd 0. 10 £0.06f  4.93 +0. 23] Bill
2 2.10 £0.07cde 0.13 0. 08g 0.93 £0.05efg 0.87 £0.08a  0.93 0. 11bed 0.77 £0.08e  5.80 +0. 19fghi i
3 2.46 +0.08a 1.07 0. 11def 0.20 £0.07h  0.30 £0. 10becd 0.90 0. 10bcd  0.93 £0. 07cde 5.90 +0. 22fghi  #li
4 2.24 £0.07bed 0.17 £0. 08¢ 0.97 £0.03def 0.27 £0.08cd 0.13 +0. 06e 1.87 £0.09ab  5.67 £0.22ghi i
5 2.12 0. 05bede 1.90 £0. 13abe  1.70 £0. 10b ~ 0.23 £0.09cd  1.03 0. 10abc  0.93 +0. 08cde 7.93 +0.23a bl
6 2.26 £0.07bed 0.23 +£0.09g 1.73£0.08b  0.93 +0.12a  0.13 £0.08e 1.83 £0.08ab  7.00 £0.23bc  Hli
7 2.22 +0.06bed 1.13 £0.10de  1.33 £0.13¢  0.37 £0. 10bc  0.07 0. 05e 1.77 £0.09ab  6.93 £0.22bed i
8 1.86 0. 07f 1.27 £0. 14d 2.83+0.07a  0.30 £0.09bcd 0.10 £0.07e 0.03 £0.03f  6.37 £0.24def i
9 2.28 £0.09abe  1.20 +0. 15d 1.77 £0.08b  0.33 £0. 10bed 0.97 +0. 10abed 0.90 +0. 07cde 7.43 +0.24ab Al
10 2.24 £0.06bed 2.23 £0. 17a 1.00 0. 00def 0.30 0. 10bcd 0.87 0. I1bed  0.87 £0.06cde 7.47 +0.27ab  #ili
11 2.02 +0.08ef 0.93 +£0.16def 1.00 £0.00def 0.13 £0.06cd 0.07 +0.05e 0.03 £0.03f  4.20 £0. 19k Al
12 2.30+£0.07ab  1.17 £0.17de  1.63 £0.11b  0.17 £0.08cd  0.73 +0. 10d 1.03 £0.06cd  7.10 £0. 19bc i
13 2.10 £0.07cde 1.67 +0. 18¢ 0.83 +£0. 10fgh 0.53 +0. 10 0.93 +0. 13bed  1.83 £0. 13ab  7.90 +0. 23a ill
14 2.18 £0. 07bede 2.20 £0. 15ab 1. 17 £0.08cd  0.20 £0.07cd 0. 13 0. 06e 1.93 £0.07a  7.83 £0.22a ill
15 2.16 £0. 07bcde 1.20 +0. 14d 1.17 £0.07cd 0.80+0.11a  0.17 £0.07e 0.10 £0.06f  5.47 +£0.205; il
16 2.18 £0.07bcde 1.17 £0. 15de  1.10 £0.05de 0.17 £0.07cd  0.03 +0. 03e 0.83 +£0.08de 5.47 £0. 181j il
17 2.12 +0.05bede 1.00 0. 14def  1.63 £0.09b  0.20 £0.07cd  1.07 £0.08ab  1.90 £0.09a  7.90 +0. 19a bill
18 2.20 £0. 08bcde 1.87 £0. 10be  0.73 £0.11gh  0.13 £0. 06cd  1.20 +0. 11a 1.67 £0.10b  7.77 £0. 24a il
19 2.18 £0. 07bede 0.37 £0. 11g 1.07 £0.05de 0.80 +0.10a  0.23 +0.08e 0.93 £0.05cde 5.53 £0.21hi Al
20 2.08 +0.06de  0.77 0. 10f 1.17 £0.07cd  0.13 £0.06cd  0.90 +0.07bed  1.07 £0.08¢ 6. 10 +0. 18efgh Al
21 2.20 +0. 08bede 0.83 +0. 13ef  0.90 £0. 06efg 0. 13 £0. 06cd  0.07 0. 05¢ 0.03 +0.03f  4.20 +0.17k Bill
22 2.24 £0.07bed 0.10 +0. 06g 1.07 £0.07de 0.17 £0.08cd  0.87 +0.09bed 1.73 +0. 10ab  6.20 +0. 20efg Al
23 2.18 £0. 06bcde 2.07 £0. 12ab 1.07 £0.07de  0.13 £0. 06cd 0. 13 +0. 08e 0.97 0. 06cde  6.60 0. 18cde Al
24 2.22 +£0.06bcd 0.13 0. 08g 1.30 £0.09¢  0.10£0.06d  0.77 £0.09d 1.87 £0.08ab  6.27 £0. 19¢f Kl
45 Mean 2.18 1.08 1.20 0.33 0.55 1.08 6.42

ARVNG F R 0. 05 K- | B3, TR Lowercase letters indicate sinificant at 0. 05 level ,the same as below
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Fig. 1 Phenol reaction phenotype assay of Acuce
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*4 484 SSR LA ARABFEESIFEREY
Table 4 Genetic diversity index derived from forty-eight SSR loci

(9= PIERES s ot AR R 5L TARAEE WMEZRGE  WRRGE  BEREZ R
S FEEL Na
Loci No. of chromosome Ne 1 Ho He Nei
RM6 2 2 1.0310 0. 0790 0 0. 0301 0. 0301
RM14 1 2 1.5283 0. 5297 0. 0250 0. 3459 0. 3457
RM17 12 2 1. 7550 0. 6216 0. 0097 0.4305 0.4302
RM29 2 2 1. 0282 0.0732 0. 0028 0.0274 0.0274
RM42 8 2 1. 0056 0.0191 0 0. 0055 0. 0055
RM47 7 2 1.0913 0. 1797 0.0014 0. 0837 0. 0837
RM60 3 2 1. 0868 0. 1732 0 0.0799 0.0799
RM101 12 2 1.0211 0.0579 0.0014 0. 0206 0. 0206
RM103 6 1 1. 0000 0 0 0 0
RM106 2 2 1.0028 0.0105 0 0. 0028 0. 0028
RM107 9 2 1. 0989 0. 1903 0 0. 0900 0. 0900
RM114 3 2 1. 1050 0. 1985 0. 0083 0. 0951 0. 0950
RM115 6 3 1.0196 0. 0572 0.0014 0.0193 0.0193
RM118 7 1 1. 0000 0 0 0 0
RM119 4 1 1. 0000 0 0 0 0
RM124 4 2 1. 0056 0.0191 0 0. 0055 0. 0055
RM128 1 2 1. 1050 0. 1985 0 0. 0951 0. 0950
RM131 4 2 1. 1437 0. 2468 0.0014 0. 1257 0. 1256
RM133 6 1 1. 0000 0 0 0 0
RM135 3 2 1.0182 0. 0515 0.0014 0.0179 0.0179
RM146 5 1 1. 0000 0 0 0 0
RM149 8 3 1.0878 0. 2009 0.0014 0. 0807 0. 0807
RM158 1 1 1. 0000 0 0 0 0
RM164 5 2 1. 0225 0.0610 0 0. 0220 0. 0220
RM171 10 2 1. 0225 0.0610 0 0. 0220 0. 0220
RM172 7 2 1. 0396 0. 0959 0 0. 0382 0. 0381
RM173 5 1 1. 0000 0 0 0 0
RM175 3 2 1. 0282 0.0732 0 0. 0274 0. 0274
RM180 7 4 1. 4597 0. 6322 0.0111 0.3152 0.3149
RM181 11 2 1. 1836 0.2902 0 0. 1552 0. 1551
RM184 10 2 1. 0084 0. 0270 0 0. 0083 0. 0083
RM201 2 1. 0084 0. 0270 0 0. 0083 0. 0083
RM211 2 1. 0042 0.0149 0.0014 0. 0042 0. 0042
RM224 11 2 1. 0070 0.0231 0.0014 0. 0069 0. 0069
RM244 10 2 1. 0056 0.0191 0 0. 0055 0. 0055
RM261 4 2 1. 0056 0.0191 0 0. 0055 0. 0055
RM270 12 2 1. 0282 0. 0732 0. 0028 0. 0274 0. 0274
RM278 9 2 1. 0028 0.0105 0 0. 0028 0. 0028
RM286 11 2 1.0168 0. 0482 0 0.0165 0.0165
RM296 9 2 1. 1281 0.2281 0.0014 0.1136 0. 1135
RM309 12 3 1. 1473 0.2620 0. 0097 0. 1285 0. 1284
RM311 10 2 1.0748 0. 1554 0 0. 0697 0. 0696
RM323 1 1 1. 0000 0 0 0 0
RM331 8 2 1.2129 0.3189 0.0111 0. 1757 0. 1755
RM332 11 1 1. 0000 0 0 0 0
RM334 3 1.5213 0.5614 0.0181 0.3429 0.3427
RM344 1 1. 0000 0 0 0 0
RM345 1 1. 0000 0 0 0 0
B Total 91 52.061 5.908 0. 111 3.052 3.050
SFF4 Mean 1. 896 1. 085 0.123 0. 002 0. 064 0. 064
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24 AFEUR PRI 2 A9 2 B VE AL B A 22 R
(F£5), HH5 9 SRR ZBNEN S BRZ |, I5 5]
26 1, AR 24 5 A 24 1L T A Xt
K AU [RIEESRH 5243 REAA A 182 4% 2 REPEREAT LU AR,

KRR Z [0 W] 8 A 22 5, R4 AR i 4% 2 1
5 AR M B4 o B AT IS B ) G 2R, 1

SEAT B REAR R AL R 22 AN R (N Tk
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Table 5 Comparison of genetic diversity information within Acuce populations

. e o L ARG " . A BEH 24 EZ A EZ A
Tiziaﬁon code #{V‘iﬁ I M,}Eﬁ W; i Mﬂ: T e s A% )

Ne Nei No. Percentage of poly loci

1 1. 1250 1. 0480 0. 0456 0. 0000 0.0291 0. 0286 5 10. 42
2 1. 0833 1. 0401 0.0370 0.0014 0. 0244 0. 0240 4 8.33
3 1. 1875 1. 0624 0.0614 0. 0007 0. 0382 0. 0376 8 16. 67
4 1. 2083 1. 0796 0. 0809 0. 0000 0. 0503 0. 0495 9 18.75
5 1.2917 1. 1141 0.1136 0. 0021 0.0712 0. 0701 13 27.08
6 1. 5417 1. 1440 0.1786 0. 0069 0. 1036 0. 1019 24 50. 00
7 1.2708 1.1112 0.1107 0. 0021 0.0708 0. 0696 12 25.00
8 1. 1667 1.0579 0. 0601 0. 0000 0.0363 0. 0356 7 14. 58
9 1. 6458 1. 2064 0. 2407 0.0132 0. 1435 0. 1411 26 54.17
10 1. 2500 1. 0853 0. 0969 0. 0042 0. 0595 0. 0585 11 22.92
11 1.2708 1. 0813 0. 0942 0.0014 0. 0570 0. 0560 13 27.08
12 1. 2083 1.0770 0. 0808 0. 0056 0. 0497 0. 0489 8 16. 67
13 1. 1875 1.0374 0. 0508 0.0014 0. 0281 0. 0276 7 14. 58
14 1. 2083 1. 0596 0.0714 0. 0000 0. 0427 0. 0420 9 18.75
15 1.3750 1.0513 0.0786 0. 0021 0.0416 0. 0409 18 37.50
16 1.2083 1.0618 0.0724 0.0014 0. 0437 0. 0429 10 20. 83
17 1. 1667 1. 0384 0. 0494 0. 0049 0. 0280 0. 0275 6 12. 50
18 1. 1458 1. 0466 0. 0530 0. 0000 0.0312 0. 0307 6 12. 50
19 1. 3958 1. 0499 0. 0769 0. 0000 0.0393 0. 0387 17 35.42
20 1. 2083 1. 0439 0. 0542 0. 0042 0. 0300 0. 0295 8 16. 67
21 1. 3958 1. 0490 0.0819 0. 0000 0.0414 0. 0407 17 35.42
22 1. 3750 1. 0608 0. 0831 0. 0000 0. 0444 0. 0436 15 31.25
23 1. 2500 1. 0446 0. 0598 0. 0028 0.0331 0. 0325 12 25.00
24 1. 0417 1. 0029 0. 0061 0.0014 0. 0027 0. 0027 2 4.17
BB Total 30. 2081 25. 6535 1. 9381 0. 0558 1. 1398 1. 1207
-4 Mean 1.2587 1. 0689 0. 0808 0. 0023 0. 0475 0. 0467

2.3.2 BBEHEXMEHFRESEENZE Y

(He) JEHZFEVEFS B Nei ) BRI EEH (Ne) Fl

A EURE R I X 3 15 22 REPEDE B 52 0, B AL 4k B A
SNRBHAR 510,15 .20 25 30 D EAKE, #EAT AR
BRI 1) 2 SR ST SRR, TE S ~ 20
A BARRIE P BEISCRE R i3, 2 2 M7 a5 80
B 25 A Fkk LU, H 2 2500 5 BR A IR 1
(B12) , fEMESFE A HE R (Na) (28500 A 534K
(P)2 M abr BT BRI AR TR 5

BEAARHL (1) W e T g i B AR, B 1 B IURE i
S, AR 2 . DA RS R , AT KA
PGB BAL ZAEPE AT, AR R T 25 4>
AR LA T0A 3 45 K 22 KA S5 R [N, % S8 B AR
TP — SR A A (0 PR SE PR AR 630
PRIV RS HLBGE P, X—4PREARTT SO
(EE 81 R
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Fig. 2 Relationship between sampling number and its genetic diversity index
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Fig. 3 Dendrogram of twenty-four Acuce populations based on 48 SSR loci analysis

2.3.4 AMOVA ST HEDH  TEEANFIRR 5
ALK & A3 A 35 R 1AL A B B0 (Fst)
0. 2650 ( Popgene 7172558 ) , AHHTE 24 A~ H 52 5 A

H AL AR S BER IRIEL S 538 26. 50% | FEER I 1)
AR SR 73. 50% , H s a]as % (5 B 38 i L i
/b RH Alequin 314 (2.000) X A 52 24 #E 47 BE AR
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N T8 N IR RIR ZE [ 54T AMOVA 438, 2553
IR 24 DR RIR ZE M AR 528 3. 36% , K 2
BRI ] B 728 5k 33, 15% (P <0.001) , BEAR P 728
54 63.49% (P <0.001) (% 6), Buso I\ ik &
AT 0 ~0.05 Z UL 7 16AR55,0. 05 ~0. 15 Z [H]

Fz6 ET 48/ SSRILEHIAEHEE AMOVA o4

BhaME,0. 15 ~0.25 Z a2k, KT 0.25 %
HAAMEMR 2 24 AR 0 R BAERE (AN R
FEWBHARRIFE LT 0. 25, R BEAL AR K, 7R A 2E
AR . DA 25500 Je BB FK AR i A H 52
BB ALAE S FER IR TRHA N

Table 6 Acuce population genetic diversity through AMOVA analysis based on 48 SSR loci

AE S R FI % EIEY AR S Y AESRE (% ) A
Variation source af Sum of variance Variance components Percentage of variation  Probability
FHZE ] 3 185. 7066 0. 1212 3.36 0. 054
Inter-village

2 P B ) 20 856. 1767 1.1974 33.15 <0.001
Inter-population within village

BN 696 2529.1832 2.2956 63.49 <0.001

Intra-population

3 Wit

3.1 ARAMREZHE
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6. 42, W A )| TRIARERM, X 4585060
ARl R — 2 E, — A MR 1800 m J2:
IR S o 5 L BR Y (EL 2 5 e G BH A F il
HIMEAR N 1500 ~2000 m P14 534, BB H 248 4t
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Xof 244 b 14 A 2 2 1 Ak 4 T LA AR 5
JE—ANERRR G RS R, A 2B AR GBI 5T R
A, (EAS— 3R A0 B S0 B A hy 2 S 31 e 45
I ST R I Ao 1) W 5 48 A 22—, BIDAI RS A A=
TR G MR GES (@, 1% 0 i — A bk
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) By J52 17 235 SR 5 10 by kot R A LA ot o o S 07 P — 3
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PEDAE F 5 28 A vp 5y B 1 35 R ( PRl ) 189728 5000
R, I m TG G g (A SIS
193 5 07 3 I PAR 1 5 R (AR IR ABISE .
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