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Principal Component and Cluster Analysis for Agronomic
Traits of 73 Rice Restorers Lines in Asia

YOU Shu-mei' ,CAO Ying-jiang' ,ZHENG Jia-kui'*** | JIANG Kai-feng'* ,ZHANG Tao'"*,
YANG Li"*, YANG Qian-hua' , WAN Xian-gi' ,LUO Jing', LI Zhao-xiang' ,GAO Lei'
(" Institute of Rice and Sorghum , Sichuan Academy of Agriculiural Sciences/ Key Laboratory of
Southwest Rice Biology and Genetic Breeding, Minisiry of Agriculture, Deyang 618000 ;
* Luzhou Branch of National Rice Improvement Center ,Luzhou 646100 ;
? College of Bioengineering , Chongqing University , Chongqing 400044 )

Abstract: A total of 73 rice restorers resources collected in Asia were used to conducted principal component
and cluster analysis based on agronomic traits such as plant height,tillers per plant,1000-grain weight,biomass per
plant, grain yield per plant,filled spikelets per panicle,spikelets per panicle, grain yield per daily,biomass per dai-
ly,seed setting rate ,and harvest index in two environments including Deyang city and Luzhou city in Sichuan prov-
ince. The results showed that the 11 agronomic traits were composed of 4 independent principal component, which
included grain yield factor,biomass factor,tiller factor ,and grain weight factor. 4 principal components could pres-
ent 87.640% ( De yang) and 88. 861% ( Lu zhou ) information of the raw data. Through cluster analysis basised on 4
principal components,73 rice restorers resources were clustered into 4 group in two environments. In I group,
60. 71% of the restorers resources were from China,with characters of heavy grain weight, plant heigher,and better

yield. In I group,45.45% of the restorers resources were from India with characters of light grain weight, better
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grain yield and harvest index. Four clusters had obvious feature , cluster analysis result were generally agree with lo-

cal origin.

Key words ; Asia;restorers lines;agronomic traits ; principal component analysis ; cluster analysis
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Table 1 Name and origin of 73 restorers resources

HIE AR Ko WeHl(%)
Origin Name Number Ratio
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97 , S IR 404, 4% 34R, B IR
925, T025, [# 1% 3301, Fg P&
125, Fk 5648

EEE Kat-3-5, KRH2R, Samba 22 30. 14
Mashari, Suweon-287, VIR-51,
VIR53, VIR-54, VIRX-2,
PR3138, ARR772, VIR53-2,

ARR778-2-7, SITA, PANT-12,
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EIEDA BR28, BR802-118-4-2, 8 10. 96
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Table 2 Performance and F-value of 11 traits in two environments

4 [H Deyang i Luzhou

(ELN o " . »
Traits ¥ bREZE BOKE R/AME S B F {8 ¥ bREZE BORE RAME B F1H

Mean SD Max. Min. MS F-value Mean SD Max. Min. MS F-value
Wk (em) PH 114.79  9.94 140.67 96.33 300.42 47.73** 112.37 10.99 136.33 82.33 367.62 9.65**
ARRA SRR TPP 11.79 2.24 17.11  8.33  15.32  6.40** 12.51 2.37 19.11 7.56 17.07 4.71**
THiTE(g) TCW 25.49 4.68 3562 12.60 66.52 56.47*" 24.52  3.94 32.94 13.15  47.13 25.23**
HtkAd YR (g) BP 72.37 10.57  92.22 49.78 339.63 3.79**  67.07 9.48 88.15 43.85 273.19 2.37*
HAMRFEA 85 (g) GYP 31.13  4.74  40.30 21.79 68.24 2.85*" 29.85 4.89 45.43 17.73 72.68 3.83**
455 # SSR 0.83 0.08 0.96 0.58 119.23 11.48** 0.82 0.08 0.95 0.62 91.89 5.88*
HFFESTRIEL FSP 109.43 26.52 187.49 68.86 2138.89  8.13** 155.63 41.41 293.79 91.88 5215.30 4.35**
RRFEAAEEL SP 131.11 28.51 213.71 84.63 2472.31 8.07** 189.71 42.30 326.11 121.59 5442.86 3.01**
B HREA = 49.45 7.46  64.77 34.28 169.44 2.79**  46.99  7.20 72.49 29.12 157.60 3.36**
(kg/day - hm*) GYDH
B HAEY 114.60 13.97 150.74 79.43 593.76 2.63** 105.46 12.55 134.72 83.21 478.83 1.64**
(kg/day - hm?)BYDH
e HEFE %k HI 0.43  0.05 0.54 0.31 25.44 7.57° 0.45  0.06 0.57 0.25 36.03 1.37°*

R SRR 22 AR A (1% ) AL (5% ) KF

“*and *

means significant at 1% or 5% level. PH; Plant height, TPP; Tillers per plant, TGW ;1000-grain weight,

BP: Biomass per plant, GYP; Grain

yield per plant, SSR:Seed setting rate, FSP.Filled spikelets per panicle, SP:Spikelets per panicle, GYDH ; Grain yield per daily of per hectare, BYDH :

Biomass per daily of per hectare, HI; Harvest index,the same as below
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Table 3 Eigenvectors and percentages of accumulated contribution of principal components for 11 agronomic traits in

two environments

A Deyang PN Luzhou
PR
Traits Eor 1 EWGr2 EHS3 EWT 4 ES% EWsr2 FEHUR3 EWT4
Component 1 Component 2 Component 3 Component 4 Component 1 Component 2 Component 3~ Component 4

¥R PH 0.171 0.353 -0.386 0.345 0. 246 0. 401 -0.125 -0. 086
ARG RER TPP -0.039 0.113 0. 584 -0.514 -0.151 0.026 0.572 -0.517
TR E TCW 0.033 0. 296 -0.015 0. 595 -0. 004 0. 261 0.163 0. 750
HbkEY i BP 0. 369 0.376 -0.100 0. 106 0.334 0. 428 0.052 -0. 054
Hkreh GYP 0. 475 0.028 0.203 -0.079 0. 430 -0.052 0.324 0. 067
45905 SSR 0.279 -0.013 -0.086 -0.339 0.255 -0.223 -0.042 0. 248
IR FSP 0.372 -0.290 -0.311 0. 052 0.388 -0.241 -0.337 -0.103
TR AL SP 0. 385 -0.231 -0.310 0. 204 0. 346 -0.186 -0.382 -0.211
H f& 457 i GYDH 0.439 -0.083 0. 300 -0.042 0. 401 -0.138 0.379 0.015
A H Y& BYDH 0.325 0. 320 0.033 0.170 0. 320 0.410 0. 107 -0.133
Wk ¥ HI 0.161 -0.420 0.394 -0.235 0. 149 -0. 505 0.328 0. 145
HHEY Eigen value 3.964 2.688 1. 697 1.291 4.284 2.579 1.618 1.294
pitiEs 36. 040 24. 439 15. 429 11.733 38.949 23. 443 14. 705 11.764
Contribution rate

Fit kR 36. 040 60. 478 75. 907 87. 640 38.949 62.392 77.097 88. 861

Cumulative percentage
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Table 4 Average for 10 agronomic traits in 4 groups
. . bk ORAE H # o
. P Hkk  ThRIE -~ e (53 B . B H Y .
eSS N L7/ AT i . A7 X Wik T
G (em) g (g) () (0 SRR FAEEL (ke/d ) (kg/day + hm”) -
rou *
P PH TPP TGW & 8 FSp SP g/ day = hm BYDH
BP GYP GYDH
8H Deyang
1 121. 46 11.32 30. 12 85. 86 34.98 105. 12 121. 96 53.11 130. 25 0.41
I 113.52 11.83 23.21 75.75 35.96 137.42 158. 48 57.37 120. 76 0.48
I 113.77 11. 50 25.85 67. 66 27.00 96. 33 119.75 42.47 106. 26 0. 40
v 110. 56 13.16 22.54 62.52 29.51 103. 14 126. 84 50. 41 106. 64 0.47
P Luzhou
1 117.40 10. 88 28.95 71.47 30.92 150. 93 186. 01 47. 60 110. 10 0. 44
I 115.75 11. 46 22.84 72.82 34.67 207. 08 239.57 53.99 113. 00 0.49
IIr 105.73 13.18 23.53 58. 80 26. 63 135.45 169. 09 42.76 94.22 0. 46
v 116. 56 15. 69 23.40 72.18 27.23 112.40 149. 61 43.51 115.45 0.39
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Fig.1 Clustering of 73 rice resources in two environments



256 iR/

wOW % W 16 %:

o N A BB R AR AR MR &, 4 B R I
IR R E R RN GEIR 22 5, S | 1 RUR] R A A
BEUR TR KRS B U5 00 35 A AR, Q1 5 pE $4
LR R EES S
VI Y e S € S Y oY T G I B AL
SRR, BT, B EMRE FF 3
Al HOCHEDBULA R B R B, an RAUE AL
RO NS =RV D s B i 1 W 7 N e
WA FWE . R T B TS R Z A
— PRSI RS, 45 E S Z RIASELER DG IFH
BUE EES S 43 B, B0 T T B 9% 5 A B 5
ARWFFEZEIC TR A 10 NEZRR 73 (R REFKE R 5
U5 FEFE AT M 2 ARG R =45 11 4
PRIRIEAT T RS0 . G5 R LI, 18 22 13
BT, AR 19 R AR S A MR A A
TR ) AR R (RS ORE  R FRAAE
I (A R/ NI — B, 4> PR v 32 48 bt 2
AR—F, RAIET bR R 10 MRIRE R E
B, X 10 DMEIRCE A THT 4 A ERGBE T 5
WY BE B 87. 640% (FEBH ) 1 88. 861%
(M),
R HT ARG & AR P B | a1 R B K it
TR A TEAN R S 52 4% BE 25 /N it ol 4 A7 7E )
— KW, AR R E W, AR 2 IR
T8 73 AR R 4 25 DRGSR E
B BARTE 2 N IREE N RS R AR T AR, E
SRR M EIRE R 2 RTE | 250 BEIRE R 2
RAE M0, P ER SR &R 5 HAD B KK E R AR
FRAZXESN, #—2a T LE D h ERE R
I KA R R ORI, TN P e &R & 1
SRR RN AT IR D AT RE R B R S s b
G, HENEERE A 7 XA FEDEE M, H B 7E
SRR R NA R TORIESS S0 AR EIIE
WY, W FH RS S D 48 FR AT 22 R O S S50 | 358 1T fIC 3
FARMNE AR L] 2238 SEAR L AL 1Y
B B, SEY A A LRI B AT —E iR 2 L,
AT R BN R BRI A A SR 2 R A,
T IR R AT 2R G IR A R K2 — R B 3R &b
A ENERE T2 BIABE A2 A K, BRI 25 1A

SEARRSE . NS B A T )3T ARiER AR S A
JE G RAATE MUERA A AT ER . D3 bl ok AR
PSS REE G TARIC I T 17028, X B IR A AN e
FEAER

S 3k

[1]  YuJ,Hu S N,Wang J,et al. A draft sequence of the rice genome
(Oryza sativa L. ssp. indica) [ J]. Science 2002 ,296 ;79-92

[2] Negrao S, Oliveira M M, Jena K K, et al. Integration of genomic
tools to assist breeding in the japonica subspecies of rice[ J]. Mol
Breed,2008,22:159-168

[3]  JRgsEig REalfe sk EBE, 5F. S OKREA = Bk S H 24 KR
SARTLI]. H EARE R 2010,43(3) :474-479

(4] #ABRAR, DT BB AR EE A5 KRR AZ O BT 3 TR M MR 8t 1 2 R
ST LR R AN [T]. VR4, 2012,38(5) :829-839

[51  ARHw:, BT WAL ze . KRS MR R S 28 0 O PR 1) gt 1
KAFRE T[T ] B ,2010(3) < 1-5

(6]  FEXUE, DAk uRi, % T E IR R &R 1k £
REPELT]. SN A2, 2011,39(10) :1-4

(77 1L, 36K, skubsE 45, b = R e A0 R IR &2 4 B 1 109 33
T ZREHELT]. FE42#H,2007,33(10) :1587-1594

[8]  Pervaiz Z H,Rabbani M A. Genetic diversity associated with ag-
ronomic traits using microsatellite markers in Pakistani rice land-
races| J ] . Electron J Biotechnol ,2010,13:1-12

[9] Qi Y W,Zhang D L,Zhong H L, et al. Genetic diversity of rice
cultivars ( Oryza sativa L. ) in China and the temporal trends in re-
cent fifty years[ J]. Chin Sci Bull,2006,51 :681-688

[10] Carmanoa S, Alvarez J B, Caballero L. Genetic diversity for mor-
phological traits and seed storage proteinsin Spanish rivet wheat
[J]. Biol Plant,2010,54.69-75

(1] FMEZE, BRVEBH. [ 2 3R A8 it 4% 20 4 P 0 28 R G20 17
[J]. 5l 241 ,2006,22(3) :192-198

[12] ZEzif, BRal, 8 Ry, % T IE ISR AR AN RAPD
S B fe R RG], 1R ,2000,26 (2) :171-176

[13]  fpbte, 35 Aot , 4. IR okl 22 32 2R A5 1) DNA 722 57
PEBFFEL 1] fE42441,2000,26 (4) :449-454

[14]  H/h&, EXF, 55 55 1018 ERASERERAR SSR
SRR S p @ S R [T]. T E KRR
2006,20(1) :1-7

[15] e8is, Tk, 840, 5 RE =S ARCHEELEAT AW
MTEEIRIC 225 0T [J]. o EKRER -,
2008,22(4) :365-36

[16]  ZEPR Aefiit , L F5 0, 55 7R o S A o o DS 2 5 e o F
MrLI]. AL R IR, 201213 (4) :622-625

(171 k¥ PREE  IRESE 55 RIS 2R ]].
i E LR ,2008 ,41(3) :625-635

(18] W56, Z=8hie, B, 45, WU e mg 0 ot IX K F A 52 R Ak
YRR B S BT [ 0] P R ARk 2£ 4, 2009, 22 (2)
241-247

[19] W5EF, ZWie, B, &5, 10| K KRS IR A #  SSR
SIHT R (7). PaRIAIL 4] ,2010,23 (4) :996-1002

[20] PGSBSV, HVEEHE, MRAR, A5 DU B R K FE R S AR B S R L
B MR 5 RS M (0], 74 R R Mk 2# 4l 2010, 23 (5)
1397-1402



	植物遗传资源学报2015年第2期(未转)_部分42
	植物遗传资源学报2015年第2期(未转)_部分43
	植物遗传资源学报2015年第2期(未转)_部分44
	植物遗传资源学报2015年第2期(未转)_部分45
	植物遗传资源学报2015年第2期(未转)_部分46
	植物遗传资源学报2015年第2期(未转)_部分47
	植物遗传资源学报2015年第2期(未转)_部分48

