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Japonica Rice Grain Quality of Yunnan Plateau
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SU Zhen-xi,ZHU Zhen-hua,DAI Lu-yuan
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Abstract ; Eleven grain quality traits of 76 cultivars (lines) from Yunnan Provincial were analysed using the
method of phenotypic principal component and cluster analysis. The results indicated that: (1) The mean of amy-
lose content and milled rice rate met 1 and 3 level of edible rice grain quality standard, respectively. And those of
brown rice rate,transparency, alkali digested value and gel consistency fit 2 level of that standard. Whereas those of
other traits were below 3 level. Among variation coefficients of the grain quality traits, those of brown rice rate and
alkali digested value were lowest,while that of chalky area was highest,and the follow was chalky rice rate . (2)
There existed complex relationship among rice grain quality traits. (3) The cumulative contribution rate of milled
rice rate,chalky rice rate and chalky area to grain quality was 49. 6% among six principal component factors affect-
ing grain quality traits. (4) 76 cultivars (lines) could be classified into four groups according to genetic distance.
There were 52 cultivars in No. 1 groups,indicating near genetic distance and narrow genetic basis among most of the
cultivars. In order to improve the grain quality of Yunnan japonica cultivars,chalky rice rate and chalky area should
be reduced while milled rice rate and head rice rate are necessary increased . At the same time, it is also important
to broaden the genetic basis in japonica rice breeding.

Key words ; Japonica rice of Yunnan Plateau; Grain quality traits; Principal component analysis; Cluster anal-

ysis
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Table 1 The result of grain quality

L3 it
H Microsoft Excel ¥ 43 7 # £4: #1 DPS %(3E 4b
ARG H TR AT,

2 GRESWH

2.1 \BHXRER

76 MER R (FR) 11 TRE KR R F
GRIITRIL. ABXRBREBROEHES, &
HEIEH & Bk NY/T593 - 2002¢ £ FI RS & #h &L R ) 1
FARAE KK 7 O B B 1B P B B K 2 AR
HEORKREE 3 RARdE, HAS BRI E 3 KU
To NERARE, RAEKNBRKEMHEBES R
BN ERABSINHR2.14% 0 2.35% . &0 a2
FRROMEEREZAE  HREZARR, TR
RE 510 89.43% F172.14% , & 53 R &
BRRRGE BEENEERR S B AEEEE .,
HEFhERR 2 LA b AR, R R B B B AR K
JLFEE 3 R bArdE, SRS P EAREK 3
HUL EARHER SRR 60.2% , M S FREG B TR G
BREREGELE, &EF 1 ARAE 1 RARE, &
2 ~3 BIRER SR 34.2% , 2K, BN T
BHZHEERKERERE, N4 173 B GRS
HKh ik 3 HU EiRE,

BLELH K2R A3 R 3HUT

W T ¥ REE ERRKw) (%) (%) (%) (%)
Item Range Mean s cv Ratio of 1 Ratio of 2 Ratio of 3 Ratio of below 3

grade grade grade grade
$K (% )BR 76.3 ~86.9 83.18 1.78 2.14 32.9 43.4 22.4 1.3
BHXKE(%)MR 66.9~79.2 74.58 2.55 3.42 18.4 32.9 18.4 30.3
BWAKFE(%)HR  35.5~77.5 65.47 10.61 16. 20 55.3 9.2 10.5 25.0
B (mm)GL 4.5~6.2 5.11 0.29 5.72 - - - -
KR LWR 1.6 ~2.5 1.84 0.16 8.46 - - - -
EARE(%)CR 2.0~96.0 31.38 22.64 72. 14 18.4 23.4 18.4 39.8
EHE(%)CA 0.1~13.3 3.54 3.17 89.43 23.4 36.8 15.8 24.0
EHAE (%) TRA 1.0~3.0 1.78 0.62 34. 89 32.9 56.6 10.5 0
WHE (&) ADY 6.1~7.0 6.94 0.16 2.35 94.7 5.3 0 0
BH®E (mm)GC 35.0~88.0 71.79 9.58 13.35 32.9 19.7 44.7 2.7
HEER (%) AC 10.0 ~20.3 16.31 1.97 12.08 44.7 55.3 0 0
B SRR 0 6.6 27.6 65.8

Total grain quality

BR : Brown rice rate, MR : Milled rice rate, HR : Head rice rate, GL: Grain length, LWR ; Length-width ratio, CR ; Chalky rice rate,CA ; Chalky area, TRA :
Transparency, ADV ; Alkali digested value,GC:Gel consistency, AC: Amylose content. The same as below
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Table 2 Correlation coefficient among some grain quality traits
AR BEKE  HARE BHERE BK KEE TON$E ZAE BHRE BHE BB
Characteristic (% )BR (% )MR (% )HR (mm)GL LWR (%)CR (%)CA (#&)TRA (%)ADV (% )GC
BKE(% )MR 0.86"
BHKE(%)HR 0.12 0.39*
£ K (mm)GL -0.10 -0.28" -0.29"
KEL LWR -0.07 -0.21 -0.28" 0.81"
FHRFE(%)CR -0.11 -0.27* -0.19 0.10 ~-0.20
EHHE(%)CA -0.13 -0.25" -0.22" 0.12 -0.14 0.9
EHE (%) TRA -0.17 -0.36"" -0.40* 0.08 0.01 0.53° 0.60*
HWi4E (&) ADV -0.13 -0.04 0.26" -0.04 -0.13 -0.06 -0.27* -0.29"
BHE (mm)GC -0.10 -0.33"" 0.06 0.13 0.09 0.11 -0.08 -0.06 0. 08
HB#E®(%)AC 0.39" 0.50" 0.30" -0.10 -0.14 0.02 0.14 -0.23" -0.01 -0.41"
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-0.329,-0.457. -0.333) M4 W B FH (E B8
X ECEMEYENE 55 0.336.0.345
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EREREF NE3 FRIBABEKER. KR
TR BEEBHAR; B4 ETESTEEWER KR
B (B E 550 0.401, - 0.400) , 7] F 1]
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R.mMEERNMEELENESERES TR E
EEMEREE(REMERNO0.752) , AABHEXERK
HF IS MK, B Em, KREH;
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Table 3 Eigenvector of phenotypic principal components of grain quality traits

SEEE o) B {H Vector Value

Component source A A, A3 Ay As |
RKFE(%)BR -0.329 0.211 0. 371 -0. 005 0. 461 0. 356
BKE(% )MR —-0.457 0.218 0. 260 -0.007 0.200 0.171
BHEKFE(% )HR -0.333 0. 029 -0.250 0. 401 0. 062 -0.492
R K (mm) GL 0.250 -0.276 0.472 -0. 400 -0.024 0. 026
K#EH LWR 0.167 ~-0.392 0.513 0. 167 -0.049 -0.073
ERNE(%)CR 0.336 0.422 -0.072 0. 360 0. 148 0.112
EHE(%)CA 0. 341 0.476 0. 049 0.238 0. 001 -0.102
EWE(R) TRA 0. 385 0. 280 0. 045 -0.215 0.032 0.174
WHEE(R) ADV -0.119 -0.178 -0.353 0. 397 -0.246 0. 682
BHAE (mm)GC 0.138 -0.250 -0.233 0. 234 0.752 ~0.133
HERK(%)AC -0.269 0.317 0.2424 0.3423 -0.304 -0. 2468

F4 BARAERRATRSBAFRETIETFARE

Table 4 Phenotypic principal components factor of grain quality and its contribution rate

BT k] B E FRIEE HERPE(%) B RE(%)
Factor Vector value Eigenvector value Contribution rate Cumulative contribution rate
F1 ¥KE(% )ML -0.457 3. 2066 29.2 29.2
F2 ZEHRE(%)CR 0.422 2.2518 20. 4 49.6
EHB(%)CA 0.476
F3 K& LWR 0.513 1.7135 15.6 65.2
R (mm)GL 0.472
F4 B k£ (% )HR 0.401 1. 1188 10.2 75.4
B (mm) GL -0.400
F5 B E (mm)GC 0.752 1. 0028 9.1 84.5
F6 WHE(F) ADV 0. 682 0. 6934 6.3 90. 8
2.4 RBESWH K522 5, HERER BSLLHMH 11 0K

KRR FEE, X 76 MR (R) H#HITRESS
WELD ., BB 1 BN, KARGER,76 4~ &
AL AARE R, BREEER D=35%76
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E52 A men, SRS 68.4% , BTN XEHE
I 16 5 WK 10 5% 17 NG R, S SRN
22.4% , FUROEEKI S BER 5Z6 1R
B, GRS T7.9%, BEVNENE 1 ~HFFH

R RBEHTFYFITRS. EREA,H 1
EEFMRRM R, 55 5] BRI & RS W6 R4
55 11 28 ab RSO &8 BB A 58 T € o 7o BB 2% i R D
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Table 5 Comparison of the grain quality traits among different group cultivars
IH BXE  HRE BEEXR RK KEL TEANEX ZHE B BHE BHEE EHERER
Item (%)BR (%)MR (% )HR (mpm)GL LWR (%)CR (%)CA (&&)TRA (&)YADY (mm)GC (% )AC
BI%k 83.9 76.2 68.7 4.97 1.79 19.3 2.16 1.57 6.97 67.3 17.2
WO 83.0 73.8 61.4 5.19 1.85 47.6 5.7 2 6.91 73.9 16. 1
WMWK 82.6 72.7 64.1 5.11 1.75 82.5 9.62 2.33 7.0 79.3 15.8
EVE-S 81.0 72.8 59.1 5.4 1.9 88.0 13.4 3.0 7.0 35.0 20.3
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