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Studies on the Quality Trait Diversity and Its Correlation with
Ecological Factor of Rice Landrance in Guangdong Province

CHEN Yu,CHEN Jian-you,PAN Da-jian ,FAN Zhi-lan,SUN Bing-rui, LI Chen
(Rice Research Institute , Guangdong Academy of Agricultural Sciences ,Guangzhou 510640)

Abstract : In order to further improve evaluation and its effective utilization of landrace rice in Guangdong prov-
ince ,we used 2974 accessions catalogued in the national crop germplasm bank of which 9 rice quality traits as basic
data to study. The geographic distribution of rice quality traits were analyzed , quality traits diversity among each and
total rice area were compared ,and the correlation between some ecological factors and rice quality traits were stud-
ied. The landrace rice in Guangdong province showed higher brown rice rate and milled rice rate, richer diversity of
protein content,larger variation in gel consistency,and not many materials reached the national standard in amylose
content. High-quality rice germplasm mainly distributed in south central rice area of Guangdong province. The result
also showed that amylose content, gelatinization temperature , and gel consistency were the main impact indexs of rice
quality formation. Humidity and temperature difference among areas were the main impact factors of rice quality va-
riety formation. So, it is very important for high quality rice breeding and genetic background expanding to effectively
use landrace rice in Guangdong province .
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Fig.1 Rice planting regionalization and number of resources in Guangdong province
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Table 1 The mean, minimum , maximum,SD,variance,and CV for 9 quality traits of rice landrace in Guangdong province

S8 BOKR RHPKE BEORSE  BERSE  LEHSE EEhOE HEEmn S s BRH (H e g
Parameters BR MR PC LC GS AMC ANC ASV GC
SEA4%L Mean 79.51 71. 61 9.98 0. 40 76.76 59.07 26. 21 5.43 41. 67
#5/]ME Min. 69 62 7 0 70 51 0 3 24
I KAH Max. 88 77 19 1 80 85 32 7 100
FRifEZE s 1. 407 1.258 1. 066 0. 044 1. 000 4. 145 4. 138 0. 689 15. 540
J7# Variance 1.981 1.583 1. 137 0. 002 1.0001 17.179 17.121 0. 475 241. 487
BREM(%)CY 177 176 10. 68 11. 00 1.30 7.02 15.79 12. 69 37.29
60 100 260
250 2 2 250
& z 80 &
240 S 70 240
= 60 3
~ 30 ~ 50 ~ 30
=20 & ‘%‘g =20
= L L L L Il = T L L = L L T L L Il
N 67.50 72.50 77.50 82.50 87.50 =0 62.5 67.5 725 715 B 7 9 11 13 15 17 19
HiEk#® (% ) Brown rice rate Fiok#E (%) Milled rice rate EH & E (%) Protein content
250 & 80 & 80
i i 3
= 30 = =
25 = 40 =40
° %2 s 30 30
- 13 — 20 — 20
s N ‘ ¥ 10 - A I A B
= 0 0.050.15 0.25 0.35 0.45 0.550.65 RO 71 73 75 77 79 K 0524557.562.5674572.577.582.587.5
a2 & & (%) Lysine content SIER S ® (%) General starch content TEEERY SR (%) Amylopectin content
100 270 g 60
] 38 S 60 g 50
4
=30 = =30
g =20 < Tg
# 10 3 10 N
A 2.5 7.512.517.522.527.532.5 = 25 35 45 55 65 7 25 35 45 55 65 75 85 95100
BN S (%) Amylose content Wi B Alkali spreading value JEHHEE (mm ) Gel consistency

2
Fig.2 The Frequency distribution for 9 quality traits of rice landrace in Guangdong province
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Table 2 The variety name and origin of each trait with ex-

treme value

B RELIN 4 J5 7
Quality traits Variety name Region of origin
REA A BR Min. MG T 1 LR
Max 1 AR B
iK% MR Min. KAFALF i
Max i Heh
HEAFT PC Min. AR Y B
Max A T X
AR LC Min. X W 5 e B
Max b Rl
RIEH GS Min. =5 it B
Max i 4% LA BT
ZHEVER AMC Min It % T
Max [RUIPS T X
HHETER ANC Min. PN CENSRAS
Max WL e Wl B
BIS I ASV Min. BT IR =)
Max LR BiiAave
R E GC Min. [Liova CAEzN
Max LA R AR
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Table 3 The mean,range,CV,and variance for 9 quality traits of each rice area

LRI EIN 5% Mean A5 55 Bl Range 5 RE(% ) CV J72% Variance

Quality traits I I I v 1 I I v 1 | I v I | I v
B R BR 79.56  79.5 79.63 78.99 74 ~8871~8374~8869~82 1.77 1.70 1.77 1.85 1.987 1.809 1.990 2.137
KR MR 71.62 71.61 71.71 71.17 67 ~7567~7567 ~7762~74 1.59 1.71 1.76 1.93 1.303 1.501 1.598 1.892
HER A& PC 10.06  9.81 9.98 10.37 8~14 7~14 7~14 9~19 9.92 10.30 10.72 11.42 0.976 1.020 1.146 1.402
AR S = LC 0.41 0.39 0.40 0.41 0~1 O0~1 O~1 O~1 10.00 11.79 10.50 10.49 0.002 0.002 0.002 0.002
SUEM &GS 76.54 76.94 76.79 76.43 73 ~7973~7970 ~8074~79 1.27 1.37 1.27 1.11 0.941 1.108 0.954 0.726
SCHEVER O hE A 59.67 59.09 58.98 58.67 53 ~8453 ~8551 ~8554~8310.36 6.63 6.23 5.62 38.211 15.348 13.521 10. 866
HEEER SR ANC  25.34 26.38 26.34 26.31 1~31 0~32 0~32 2~3024.48 14.40 14.14 12.42 38.492 14.442 13. 869 10. 680
BT 1A ASV 5.49 530 5.47 5.53 3~7 3~7 3~7 3~7 12.70 13.17 12.41 11.84 0.486 0.487 0.461 0.429
JEHBE GC 42.55 40.13 42.11 43.17 25~ 24~ 27~ 28~ 4171 3523 36.84 37.77315.029 199. 604 240. 656 265. 917

100 100 100 100

BURTHAL 3 X R MR A 3 A PRIR 2 A
PEAR RO 2 X e, 73RS KR 5 i A
BRI AFL ; VU R R DX IV ARE R R G OR AR 1 o

AR B AR T AL 3 A X, s gE A 5 i
I EHEVERY & R 2R AR B . 4 DR DX
A i BVEIRAF- 2 Z PSR 2 (Mean ) | BR T SCHETE
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Table 4 Shannon-Wiener diversity index for quality traits of each and total rice area

ah B AR HHERT JSYEN
Quality traits ! f . v Mean Total
Bk BR 1.337 1.415 1.425 1.321 1.375 1.386
Kk MR 1.416 1.435 1.429 1.132 1.353 1. 420
B A PC 1.410 1.396 1.441 1.258 1.376 1. 405
AR i LC 1.457 1.351 1.384 1.423 1. 404 1.412
MIEM &GS 1.397 1.410 1.389 1.470 1.417 1. 430
SCEEVER T it AMC 0.728 1.076 0.834 0. 866 0. 876 0.818
HHEER & it ANC 0. 636 0.777 0. 765 0.876 0. 764 0.773
BRI ASV 1. 200 1.192 1.273 1.241 1.227 1.257
B GC 0.988 0. 899 0.937 0.953 0.944 0.948
2 FAE X P35 Mean' 1.174 1.217 1.209 1.171 1.205
2.4 mREHIEIREIRAEX ST APER R W EA G B EE S 3 IR SR 25 A

R ity SRR 48 s 22 AL AH B2 0 L 245G
o MRS GERATLUE R A B kAR
RER A LA [R)Ja 5 7 ah ST £ 1 o5 i 2 R 5 1 2
P IEASE, X — S RS T HL, ek & 5 A
FEPRE DRGSO A i B e 75 1 S AR 8

SR, A BB 5 R 9 RO B LA A R AR O
VA2 AT AT Y, BT 5 2 0T i S e 3
SRR AR A W DT R B R B AR, P e B
TR S S AR A B (LA BB I , O LR AR T
BRI, 2 W2 R I TR o

=5 mREREREXES T
Table S Correlation analysis of 9 quality traits
LN ERIN Bk HikF BT 2R SVEM CHETER  EEEVER CRIERIER JEH
Quality traits BR MR T PC it LC TGS HEAMC i ANC ASV GG
Bk # BR 1
HiKH MR 0.568 ** 1
BB A PC 0.038 " 0.018 1
AR i LC -0.011 -0.002 0.831* 1
SIEM &GS 0.137* 0.091™  -0.722™ -0.731* 1
SCHEVER O it AMC -0.058"  -0.048*  -0.006 -0.039" 0.153* 1
HHEVER P i ANC 0. 089 ** 0.068*  -0.157*  -0.126™ 0.067™  -0.972* 1
BRI ASV -0.027 0.012 0. 007 -0.038* 0.043* 0.275™  -0.269* 1
AR GC 0.014 -0.022 0. 003 -0.038" 0.046 * 0.406*  -0.401* 0.131* 1

R A3 RIAREE P <0.05 FI P <0.01 (958 E KT, T

“and ** represent significance level at 0. 05 and 0. 01, respectively, the same as below

2.5 mRMEIREER S 5

R o RE B4 M S R R T 25 1 32 EOR
VR L X R PEAR . 2 6 B T 7R 48 Hu J7 A A
SR 4 ASFEAE IR AR R T 1 8
P B 7 25 B9 0 FRURFAEAE 5 [R) i oy 1 R W
AR R 20 7 B AR PR R 8 A% MR B
fiE 1) (H 5 F o 5 —— X g B A

BRI T 3 A ERSr . PC1 B A
B B AT PC2 78 78 i BT EL A A 1Y R A L PC3
BIRE S o Joit LA 8 1 1) AT, BB 8 il R A o B Pk
AR 74.2149% 78 S 8L A6 A RS RE A IXORD A
We—HE0 2 3 A FE B, 43 0l i R 1 o o Pk
R AE F ol 76.875% 68.226% F1 73.791% ; Vi
FEEIX A5 L ACRR ok, o PR R T 1 1Y &
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TAIPEIRAE bR A9 IE GO S, RIS B X 32 i Y
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JeARg 3 SRR XS R R R R BRI, VY
A DU i 6K 5 2 280 5 0 T, v R e A DX B0 S i
B M ELBE T M R R AR 1 R e T
SVAFHABRE AR X, HoAx 3 DR X R T B A
11T SR G A7 M L B A 5 X i T i R T Y
FRT7 1), v 0P R A A X S R — 2, B e A
JEREE X5 8 A B 74 R A AR XA 8 2 X 2
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Table 6 Principal component analysis of rice quality traits
. _ b REfEX FHFETEX PR AR
JEXLS BRI
etk North central South central Southwest
Total North rice region
Characters rice region rice region rice region
PC1 PC2 PC3 PC1 PC2 PC3 PC1 PC2 PC3 PC1 PC2 PC3 PC1 PC2 PC3 PC4
FEAEAR 2.718 2.169 1.793 3.063 2.023 1.832 2.591 2.243 1.306 2.743 2.161 1.738 2.747 1.880 1.715 1. 050
TR (%) 30.196 24.096 19.922 34.033 22.481 20.361 28.787 24.924 14.516 30.473 24.012 19.306 30.517 20.889 19.054  11.662
ZIFTEk 30.196 54.292 74.214 34.033 56.514 76.875 28.787 53.711 68.226 30.473 54.485 73.791 30.517 51.406 70.459  82.122
(%)
BEKRRBR -0.384 0.308 0.834 -0.138 0.081 0.938 -0.144 -0.325 0.764 -0.325 0.519 0.748 0.531 0.287 0.775 -0.013
KoK MR -0.391  0.362  0.807 -0.262 -0.073 0.918 -0.163 -0.190 0.711 -0.297 0.561 0.727 0.554 0.270 0.762 -0.017
EAHBEAE 0.756 0.516 0.169 0.735 -0.577 0.206 0.908 0.116 0.236 0.774 0.524 0.027 -0.683 0.466 0.145 0. 064
it PC
BAEMS  0.743 0.542 0.131 0.695 -0.554 0.142 0.921 0.058 0.191 0.765 0.528 -0.018 -0.688 0.567 0.200 0. 048
it LC
BIER -0.705 -0.524 0.140 -0.519 0.722 0.084 -0.895 0.007 0.122 -0.739 -0.422 0.249 0.614 -0.590 -0.019 -0.023
wEGS
SHEVERY  0.499 -0.728  0.370 0.761 0.593 0.065 -0.217 0.929 0.133 0.514 -0.642 0.484 -0.528 —-0.682 0.437 0.037
i AMC
HEEEN  -0.683  0.589 -0.332 —0.846 —0.465 -0.048 -0.051 —-0.955 -0.099 -0.707 0.510 -0.407 0.715 0.501 -0.432 -0.066
HHANC
BRI ASV - 0.173 -0.252  0.101 0.330 0.255 -0.057 -0.067 0.262 -0.047 0.111 -0.233 0.173 -0.217 -0.279 0.280 -0.599
JEAHEE GG 0.227 -0.408 0.353  0.530 0.467 0.174 -0.122 0.492 0.284 0.202 -0.346 0.396 0.053 -0.208 0.155 0.823
2.6 FAESEAFSREAMKSHEEREOEXGE  JUHES R AT, TR E 2%, 1

DA IR0 5, ™ 2R 48 1 P A A DR v g
VEIX 4 R o3 i T v 2= e, S L ARS A DR
JEAEAE DX L R 73 T T 3 By 2 XA, 4 Tt
JESE R R M 7 R b BOR ) BRI R, T
A I Rt i o, PR AR A KRR AR B TR S
TR A5 e, A el JEE 1 22 H B A o 2 8 0

FR R R i T B v A L 2R O i I i A A

CRUE: NI QTS R 27 §I R i i e Py IS I
T WA 3k 8 A 2 DRk Ml D R R SO AR 5
Wi, SEF AR AR B AR ) SRR B T
R 112 A8 X)) fiER ARP 3R A e
i P AT f R E AT o R 2 S o 2 2 PR e
(£ 7),FIHI SPSS ERAFXF ARG 9 A~ dh Bk b 2R
SR T LT TR (£ 8) .
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Table 7 Statistical analysis of ecological factors

H:ZSHTF Ecological factors SEHE Mean AR Variation range FrRifE2E s BRZE(%)CV
WP (m) Altitude 44. 68 1. 00 ~250. 00 52.69 117.92
AESEIEEE (°C) Annual average temperature 21.38 18.70 ~25.50 1.12 5.22
i i (°C ) Annual maximum temperature 38.12 36. 00 ~42. 00 1.12 2.93
EHARIEE (°C ) Annual minimum temperature -1.97 -7.30 ~3.40 2.75 139.76
AR (mm) Annual rainfall 1733. 66 1389. 00 ~2399. 00 246. 03 14.20

#8 WMAESBEFEREARMRENIERNEXES T

Table 8 Correlation analysis between ecological factors and rice quality traits
il JOU PR o ARSI AP B o i E AR T
Quality traits T Aliude Annual average temperature Annual maximum temperature Annual rainfall
&K= BR 0. 029 0.114 0. 082 -0.016
KK E MR 0. 131 -0.079 0.025 -0.259 **
HHBUE & PC -0. 044 0. 089 -0.221" 0. 144
AR S = LC 0. 029 -0.092 -0. 100 0. 065
HIER S GS -0.153 0. 020 0.250 " -0. 166
SCHEVEM it AMC 0.193* -0.227" -0.138 ~0. 066
BEHEVER & B ANC -0.225* 0.240 " 0. 167 0. 043
BHIHE ASV -0. 109 -0.024 -0.260* 0.151
JEHBE GC 0. 107 -0.122 -0.075 0. 105
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