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BE: [0 HTEINIREEHE TR, BARE., PEFERAB IS ML, BEHARRRE KRS Oryza
sativa FaFb i K S R AT EHGMER, BTAAFENSBERTGH @, FHEREARKGRT, ARLAF
BAERF, [F&] A RAFTAESER 2 MR RAAERSH, WERRLFEHTHATEARRELE &
AR, TOE. BVNE., BKBE, AREHBRESH. BORRETHS AR, FomL 27l S5mEH, KA
HFENSRABRAGEL L, [4R] RAKBEE oS AGHTEIFBREREELT, SRR R EREK
FOEEAE R2OE. EVE. BRESFT@HAARIMHS, b R T027 kR 98167 HE 03677 ‘Y Ffk
900" ‘WAL B MK F IR A H 23.8~272, E H I A 2.8-3.7, kK FE A 79.0%82.7%, Ak F A
54.4%~66.0%, 5 HMRAGRAAAL, FFEHRD, BREMF. BARRESENFKFZRFEML (P<005), L&
MR R L E 3G HA K AT HAAG T I ARG P I A B R ERT (P<0.05). [ £ ] REFHTEH H0 A LA LT
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Ao %4532
KR KAG; FTEH; BRBA; ML
FESES: S330 XEkPRESES: A XERS: 2095-0756(2024)04-0679-09

Correlation research between rice quality traits and seed vigor in
different types of rice cultivars
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( The Key Laboratory for Quality Improvement of Agricultural Products of Zhejiang Province, College of Advanced
Agricultural Sciences, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] The level of seed vigor is closely related to crop emergence performance, population
quality, yield and quality potential. By studying the correlation between rice quality traits and seed vigor in
different types of Oryza sativa cultivars, this research aims to preliminarily reveal the effect of seed vigor on
rice quality, and screen out high-quality rice cultivars to provide guidance for agricultural production.
[Method] 12 conventional japonica rice and 12 hybrid indica rice cultivars were used as test materials to
determine seed vigor and quality indexes such as brown rice rate, whole semolina rate, chalky whiteness,
transparency, gel consistency, straight-chain starch quality fraction and protein quality fraction under different
germination conditions, and analyze their differences and correlations to investigate the relationship between

seed vigor and quality traits. [Result] There were significant differences in seed vigor and rice quality among
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different rice types and cultivars, and cultivars with excellent quality had significant advantages in brown rice
rate, whole semolina rate, chalky whiteness, transparency and gel consistency. Among them, ‘ Shennong 702’
‘Shennong 9816’ ‘Liangyou 0367’ “Y-liangyou 900’ ‘Jingliangyou Huazhan’ had germination indexes of 23.8 —
27.2, vigor indexes of 2.8 — 3.7, brown rice rates of 79.0% — 82.7%, and whole semolina rates of 54.4%—66.0%,
which had higher seed vigor and better quality compared with other rice cultivars. There was a significant
positive correlation between rice quality and vigor index, in which the correlation between the whole refined
rice rate and vigor index reached a significant level in both conventional japonica and hybrid indica rice.
[Conclusion] Rice cultivars with high seed vigor have better rice quality. Considering all the indexes,
‘Shennong 9816 ‘Shennong 702° ‘Liangyou 0367’ ‘Jingliangyou Huazhan’ “Y-liangyou 900’ can be promoted
for cultivation and application. [Ch, 4 tab. 32 ref.]
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IKFEG Oryza sativa J&= 4= BREE A VEY, I 60% UL BN D LIKK A EE, BiE ARG AOEr
L, NIRRT TS LR, KR E RO S RO, AR IR E T A RS
M, REK S R — A2 A IR, NY/T 593—2013 & FHAE A a8 ) Al GB/T 178912017 RG4S )
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1.1 RIEHHY

VEHL 2015 4FAE 77 0y 12 Flvs UBE RS Fh 1, A04E Tk 7027 “uhqk 98167 ‘s kE 237 ‘MR
42277 ‘UkAR 2657 EIKE 91087 CRAME 7457 ‘FHK 1347 Wik 88T ‘07-17 KEFET T 81
‘DR 150 o EH2016 AFAERY 12 R SCKIRERN -, AdE PP 03677 CEMILO ST WY W
56897 Y ML 9007 EHMOLAE L WL 688 WML 45 Wi 39057 UEMAL 6087 VL
Y WL 6897 Y AL 11287 ‘CPIMLAE S o BIX SRR TR R 13.0% B &K, AR A ML,
AT 4 °C BIVKE TR A&
1.2 BRBRHNE

% NY/T 593—2013 £ JHAS 5 55 F1 GB/T 17891—2017 (A RRGAS Y 5 ¥, FERD T I3k 24
A, TP EDK RSO ZE AR b AR A A K B il it Jo A e e 0 K 4
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1.2.1 BAEMZ 2% GLORIA %' By 75, FRIX (88.0+0.2) mg i TR N, WA 0.2 mL 7 HLH
WA 2.0 mL ZAMLFIA (0.2 mol- L), #RGIRAIEHH A P Im#, 8 min JFHGH IR, =WBA S5
min, VKK 20 min. 7EEIR (25£2) C FHUE 1 h JFEE RORIEM AL L UK, KRR
FEAR PR DA RS , DA mm 30K .
122 ZaRAE;HMZ R GB 5009.5—2016(E i 4 FARHE 25 v 8 H B0 )5 k.
FREX 0.2 g FESL TR, DAREREE 2 AR RE L 20500 A 1.0 g TR A AL (R R 5 B R 4 o 1 L
S 1:15) F1 5.0 mL VEBRER T 44T, 7R ALY 420 °C 3416 30 min, BUH WK HEEIR, HOLKE
RAXI 7 B o o 48K
123 HEARHBRELBMNE 7% NY/T 2639—2014CFK EEETER AIIIE /0 00EE ). WK 2.5 mL
RFET 50.0 mL 250, A 25.0 mL Z8487K, P31 0.5 mL &1 1.0 mL B, E4AZE 50.0 mL, #
B 10 min, 7EUE 620 nm AMNE BRI SEEE, 8 B TE A BRI M2 m1UE AR SR BB VE A T iR B
124 EHE. SWEMNE  HBUE SIS THEICE, EAREIh R 100 Rig B rkE K, il
FH RGN J53 53 B A4 1 3l A e 1 3 500 A o B B 450
1.3 #FFHRNE

FERP TSR AR I L3 7 o FH T3 00 i b 75 76 T 0 B 2% 1 = S5 5UR R TR R 24
h 5 AT R R . BRI LL 100 Kikh T 1 kEE, L3 kEE,
1.3.1 ARERF R R FERCE KR L AL, TR R, AAME N 30 C T 8h,
20 C JEHE T 16 hoe MEE 2 K, BRI EICTM 71 L ZFECERE 14 Ko 55 10 REF, K2l i
i, 7680 C THE24 h, MIEHW THiE., SHROLR! Ikt BT AR RHEH . RFERE.
TG IIFRE . T8 516 T A8 BT & ZE st []
132 Ak Ahie & R  BERFIECE K A SRR EIFE TR N, KRG E TR M T,
15 °C BREEFE 14d, Gt REER,
133 i EAE RS SHREAED WOk RS E R AL SIS L, IR A R
Ko EACIREVEE N 45 °C . JREEE N 100%, FT BB 72 h 5 PEFTRRE & 2RI 5E .
1.4 HiELE

FIIH SPSS 19.0 () ANOVA Fil S-N-K F&J7, KRR i 5 ANE T 4845 64777 22 0 A FIAR OG0 Ar . 3l
b ¢ A6 AT O TR RIS 38 DK A K i B R 37 g ) ) 25 5%

2 ERERH

21 TEARBERIDWH

I8 1 AT 0. A (] o A A K B AR T B 3 25 57 (P<<0.05). N [R] 5 FUBE AR (19 B K 2 80.3%~
84.3%, Hrp, ‘RUsKE 237 IR 42277 FRE 91087 UREKFRIHIT 83.0%, T 817 MK RE
X, H803%. ‘HisHi2l’ MEKEKRRE, N669%, ‘1S KERKRREM, N 402%,
BHREARM T 65.0% WA WAk 7027 RGBS 237 R 91087 o N[RIH HUREAE AY N (R A AE
EEF (P<0.05), Hro, 07-178R MEAERE, N 62%, ‘FKI134 WMEAEREM, K
0.6%, WHEMKT 1.0% BGFA JLA 7027 Bk 1347 “HARBEE7 S o BR R 91087 AUIBHIAREE
K 3 A, HA S RE B SRR 1~2 G ASTRVH BRGNP E S 69.5~90.5 mm, e AH B R4t
80.0 mm WY FP Ny ‘IIZHE 237 IHME 42277 ‘BMERE 1S ST 81T ‘RIME 91087 o BR MR
157 F1 A 9108 AY T 5% T Ky o 43 B T 100.0 g-kg ' b, A 5 Fh % B AE & 05 IR B0k
146.6~164.1 g-kg 'o ¥ ‘TkA 7027 AR 2 KK, FHEK 1347 Wik 237 4pHE 42277 TRk
9816 IHA 3 KAk, “HlENE 157 WiKES8T TT81T ‘07-17HMERTT ULk 2657 CHAM 75
‘FIRE 91087 I AEIE AOK

ANTFIZRSSHIAS BB R RN 78.2%~82.7%, o,  J"Pifli45" ‘PP 0367"  “FMIL 9T AkE
KRR 82.0%, THIL 688 BUMEARRAL., ‘CHIMLIEL BB KRRRML, M 233%, ‘WFk
65 BB KRR, N 65.0%, EROKFRIL 55.0% B AN TR 4 50 B 0367 CEM
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Table 1 Conventional japonica rice and hybrid indica rice quality measurement results

BEKE AR e %fj( R T %ﬁgﬁf fgz’fi o
‘hAe702” 82.6+3.4 abed 66.0+4.0a  0.9+0.1 kl 1 725+25efg  159.3£9.5 bede 83.6£8.8cde 2
‘FIK134 80.741.7 abed 64.242.3a  0.6£0.11 1 75.5£6.9 cdef 156.7+8.2 cde 86.3£6.1 cde 3
‘RizAH23’ 83.2+2.6abc  66.9+2.3a  3.5£0.3d 1 80.5+2.6bcde 164.1£10.7bcd  79.7+5.7de 3
‘PykE4227’ 84.043.4ab  63.7#3.3ab 3.5+0.3d 1 82.0+32bcde 154.8+13.6 cdef  822+22de 3
‘Y9816’ 81.3+3.1 abed 63.0+2.8 abc 3.4+0.3 d 2 75.0£0.9 defg 153.8+12.5 cdefg  88.1x4.1cd 3

S ‘PliE1S 81.8+2.7abed 40.2+2.4 g - - 90.5%22a 31.0£3.5k 80.8+22de i
‘Wrigs’ 82.143.1 abcd 62.942.8abc 2.8+03efg 2  78.5+22cde 159.0410.6bcde  81.0+8.1de i
‘T8l 80.3+1.8 abed 59.5+2.5bed 2.5+0.3 fg 1 81.043.5bede 157.7£10.1 bede  81.0+11.2de il
‘07-17HFE’ 81.0£1.9 abed 58.7+2.3cd 6.2+0.5b 1 76.5+12cdef 149.5+9.0 cdefg  92.0+6.4 bed 5
k265’ 82.2+1.6abcd 58.7+2.1cd  1.940.2 hi 2 77.5+43cdef 146.6+9.4 defgh  84.8+5.5 cde i
CHARNETS 81.0+1.2abed 58.042.1¢cd  0.9+0.1 ki 1 69.5+1.8fgh 164.1+13.6bcd  86.3£6.0 cde irill
‘9108’ 843+1.5a 66.142.9a  3.2+0.3 de 3 83.5£22abed  72.1£7.2j 83.4+6.0de il
TTHItk4S 82.3+2.7abed 55.442.7de  1.3+0.1 jk 2 885+3.8ab  172.2+11.1bc 81.9+6.1de 2
‘Wifi0367’ 82.7+2.0 abecd 58.9+1.9de 2.3+0.2 gh 1 81.0+1.5 bede 181.0£10.1b 72.8458 ¢ 2
EMoT 82.3+1.9abed 58.7+2.4cd  1.8+0.2 hij 1 755+6.6def 139.2+85efghi  92.66.0bcd 2
‘WTYPIfE689”  81.3+2.8abed 54.5+2.7cd  1.0+0.1kl 1 64.5£2.7hi  151.9+7.9 cdefg 109.7+6.4 a 3
“YWifiL9ooo 79.041.7¢cd  54.4+2.4de 5.0+0.4 ¢ 2 785+7.2cde 131.4+9.1 fghi 98.1+5.7abc 3

s ‘AR 81.8£1.8abcd 65.0£4.0de 5.0+0.4c 2 85.0+7.6abc  129.5+7.7 ghi 86.0£45¢cd 3
‘Miff688” 782+12d  44.0+3.0gh 3.5+0.3d 1 745+6.7efg  138.1483 efghi  100.3+4.9 abc 5l
‘Wifk3905° 81.4+22abed 43.0£2.9 gh 1.740.1 ij 1 76.546.5efg  141.9+7.7defgh  92.1+5.8 cd il
VEPIf608 80.1+1.8 abcd 47.542.7f  3.3+0.3 de 1 80.5t4.1bcde 252.8t152a 91.0+5.1cd il
GLYPIfE689”  80.3+2.8 abed 52.6+2.6¢  5.3+0.4c¢ 2 67.5+2.0ghi 146.2+6.4 degth  100.0+3.6 abc 5
‘YHifl1128 78.9+1.9cd  46.9+2.8fg 3.1:02def 2 62.0+3.5i 117.0+3.8 1 98.9+2.9 abc il
‘CHIfLAE L 79.6+1.6bed 23.3+2.01  82+0.7a 3 61.0£3.5i 125.7+4.9 hi 107.0+3.8ab il

P ARG REFRR i AR R 5 (P<0.05), —Fom A MIAECH .
o5 “Epfiied” o FEARRZRSCHIfE T, RRERNZER B (P<0.05). Hi, ‘CHIftESL 1

EHERE, N82%, ‘WY ML 689 MIMEHERMK, N 1.0%, ‘CHILEL" WEWHE N3 XK,
HAH S AP B I B SR 24 N 1~2 Zh . ASRIZAS RS A i BRIl 61.0~88.5 mm, Jit B #E i 80.0 mm 118

mAP Sy TR 4557 WP 0367 CEPOLAE LT HERIL 6087 o AR SCHNAE 1Y L EE VE K BT i 3 BN
117.0~252.8 g-kg™'o ¥ “J"WIL 457 Pt 0367 CEFL O S HA 29K,  Ur Y BiL 689

YR 0000 CERPIALAE S HR 3 GOk, HIAY SRR S E Ak
22 MFEANHTESH

BRI 20 3 B AP PL DK, AR SRSk (G- 1), HR 2 ATA: AR[RE HUBEAS &
FRIFR 15 ) 22 57 W3 (P<<0.05). ZETRZFRFAFHRMGRL ST, IR ZEZEF AR ZE, FEkz
)22 5 2, HOLBOKE 2E3 SRR TE K, R 90.0% B Fch Uk 7027 ‘sz 237
WM 42277 TRAR 98167 LA 2657 EEME 91087 , K AFHMEET 85.0% MR kA 7027 ‘R
EHE 23 WA 98167 ULAK 2657 REKE 91087 . MR FIEE FH, LK R R B
WA I S [EH HURERS & A K ZEHEBUN 15.6~24.8, Hoh & 2SR RO 20 B9 AR TR Ak
7027 ‘PHRE 42277 ‘TRAR 98167 LK 2657 CREAE 91087 . KRS IR B 2 i T 4R B A5 R oy
B, DRBOKTE 48 800 35 5 T8 K (P<<0.05). Horpr, ‘b 7027 “pKE 42277 ‘WA 98167 Ik
4 2657 BT JIHEBUORNE 2 0% 148 508 B 3 = T HAL S AP (P<0.05). MOF¥AZERR] BE, RTUKRAGT
PR ZER AR T8 ok B UL 2657 MF R ZERT AR T 4 d Ab, A& RS SF35 % 2R ] R
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Table 2 Comparison of the results of seed viability determination between conventional japonica rice and hybrid indica rice

SRR RS ﬁz$’ kig/ RN N ﬁig” ﬁﬁﬁf ggi %gi%
‘U702 98.0:0.0a  88.0+4.0ab 243+02a  2.8+0.1ab  11.4+03ab 4.1+00f  96.0+2.0a 90.0+5.3 a
‘Fk134’ 88.0+5.3abc  62.7+20.1cd  19.8+1.5bc  1.9+0.4cd  8.5t1.7bc 4.5£02bcd 82.0+£53bc  75.3+7.6b
‘RisHi3’ 90.7£5.0ab  89.3+4.2a 19.7+1.7bc  1.8+04cd  84+l.6bc 4.7+0.1ab  833+58abc  88.7+4.2a
“Piki4a227 96.7¢12a  64.0:10.6bed  22.6+0.8ab  2.7+04ab  11.7tl4a 43+0.1cde 92.0+2.0ab  87.3+3.1a
‘WrAcosle’ 973t12a  90.7+2.3a 242+02a  2.9+02a  11.7¢0.6a 4.0£00f  96.0+2.0a 94.042.0 a

e e i i i i ) i i }
‘WikEgs’ 753+8.1cd  69.3x11.0abed 15.6+1.7d  1.2¢0.1d 57+0.6cd 49+0.1a  593+64¢ 55343.1¢
‘T8I’ 7274163d  38.7#6.1¢ 162435¢cd  1.5#0.6¢cd  6.6+82.5¢d 4.6£0.0bc  62.7+9.5de  68.7+3.1b
“07-178%’ 78.0£0.0bcd  68.7£162abed 17.4+0.6cd  1.8402cd  7.840.7cd 4.6+0.1bc  733xl12cd  56.7£9.5¢
‘U265’ 98.0£2.0a  90.0+8.7a 248+25a  2.8+02ab  11.2#02ab 3.8402g  94.0£6.0ab  92.7£1.2a
CHREETS 753+6.1cd  60.0+7.2 de 17.9+1.6cd  1.2£0.4d 52¢1.7d  43£0.0def 593+7.0¢ 14.0+53 d
FRE9108’ 98.7¢12a  86.0+3.5abc  242+04a  21£0.1bc  8.6t04bc 4.1%0.0ef  953+3.1a 92.7+3.1a
JHIfk4S 753+5.0d  52.7+14.7¢ 17.7414ef 17403 ef  7.141.0ef 43+03ab 653+4.2e¢ 79.3+4.2 b
‘Fifk0367’ 94.0+4.0ab  89.3:83a 238+1.4ab  3.5+04ab  13.7t1.4ab 4.0+0.1b  82.0+2.0ab  88.7+58ab
CEMIf9 S’ 88.7+1.2abc  80.0+4.0 ab 242+1.0ab  3.0:0.1abc 11.0£0.6cd 3.8%0.1b  81.3+4.6abc  86.7+6.1 ab
‘WY HifE689” 88.0£2.0abc  733+3.1abc  21.6£0.5bcd 22+03de  8.9+l.1def 4.1+0.0b  81.3+1.2abc  86.0+5.3 ab
“YPif900’ 94.7+12ab  70.0+22.7abc  27.2409a  3.4+0.lab  11.8+0.6bc 3.7£02b  90.0+2.0a 94.7+12a

ki RRPAR L 98.7+12a  92.7+23a 24.5:02ab  3.7+0.1a  14.8%0.6a  4.0£0.0b  693+6.4de  94.0+4.0a
‘Piff688’ 933+3.1ab  86.0+6.0a 235+0.7bc  2.7+04bed 109+l.4cd 4.0+£0.1b  87.3%3.1a 92.0+2.0 ab
Wiff3905’ 82.7+5.0bcd  70.743.1abc  202+1.0cde 2.3+03cde  94xldcde 42+0.1b  76.0+53bed  83.38.1ab
fEWifke08’ 80.0:6.9cd  59.3+4.2 be 18.8+1.3def 1.8+02ef  7.8tl.lef 44x0.1ab  72.7+3.1cde  78.0+10.0b
TLYPiff689 84.042.0bcd  56.0£17.4bc  19.3x1.5def 1.8+03ef  8.0+1.3ef 4.5£0.5ab  733+3.1bcde 87.3%3.1ab
‘YHifl1128” 78.043.5¢d  54.046.0 be 16242.7f  1.420.5f 6.6£13f  50+09a  56.7+23f 78.0+4.0 b
‘CHiflLAE 387+11.0e  28.7+7.6d 9.1£25g  0.620.1g 23+0.6g 430.1ab 253+l2g 50.7£7.0 ¢

BT RN S BRI — 4R BN ] ) 22 5 B35 (P<0.05), —FmAIMSEEE .

4.0~4.9 do MG A& ZF I AN HCE LI S KA, UK R 2R m Tk

AN [7) 25 SRR b o ) ) 35 ) 25 5 B 2 (P<<0.05) MR ZFRRF, K A9 A 25 3830 dh oy 3538 K o
KEZRMIL 90.0% R PR Y PAE 9007 AL 03677 ML 688 o TEREERTy
T, R SRS K RIS S8 K it e ) ) A 5 R, EL AR P TR ) e ZE AR v Tl oK . SR Z A8
HIRE S Fh 00 2 ZEH6 80 9.1~27.2., K ZFFEBOHIT 20 iRl PG 03677 “EBML 957 Wi Y B
689 Y WL 9007  EABEILAE L AL 6887 WAL 39057 , dMIX L LR HAT R AN K ZERE S .
FEIE I8 BRI 5 5 16 148 B0 L, OLOK 0936 T H8 80T T EE oK . SRR L AR 03677
Y PIE 9007 CEPIIR 9457 MYIE JIHR B S TG D148 0 2 T A R (P<<0.05). MR
WHRISRE , PEROK 35 K 2R T A i, RBR T L BORTE & 2 s, BT “EWfL o 57
Y PIALE 9007 B-F-34 A& ZEIT AR T 4 d &b, oA S AR T3 % 2R [ 358 4.0~5.0 Ao BE TR & 2F
PRGN IS A 25 0BT, PR TORAE I BE 250 B Y & 2Rt i i T8 K, BERTOLBOR XA R
I HA AP IE N M . 25 LTk, ORISR RS 5 22 SRS R Fh 3% 1A B35 22 57 (P<<0.05), Lk
KIERTR . RHH . RGNS R 235407 M R I T8 K
23 REKXELEXMTFEAIEREANERBZELE

X BB 5 2 SR RS A 735 4 b ¢ K (3R 3) M. FEH BUBERE Y, D BOR A8 K B9 1 19
B (P=0.044) FIfai 5y 16 S48 50 (P=0.031) 22 5 3 o Z SR m A8 o oK AR5 K 1 336 138 %8 (P=0.032) Al
¥R ZERTE] (P=0.046) 225 03, HAIEIRM 25 A B .
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Table 3 Comparison of the significant differences in various indexes between quality and common rice of conventional japonica rice and hybrid indica rice

P
IKAEHAY :
KR KR RFFREL NEWAE R i G deE SFEE RN IR & 2R AR IR
A 0.121 0.169 0.134 0.044* 0.031%* 0.856 0.071 0.051
AT HIRE 0.135 0.109 0.051 0.032%* 0.052 0.046* 0.209 0.148

UL . *FRR 255 0 (P<<0.05),

24 FEAR@MEEMFENDNERERAERSH

M3 4 Al RURE RS BORT OK R 5 4 TS S 4805 BB AHSC (P<<0.05), MR 5404 KRR,
FHR (P<0.05), BEHEVEM BB RIFR . KPR FEMC (P<0.05). AR KRR H%
TG S48 bs BE A (P<<0.05), HH SR A R B FMRK (P<0.05), BEWIEZ AR KA
FZFRRC, ARIRAZF R R E AR (P<<0.05), JRHARE S5 46%0. 5% IR BB R (P<<0.05).

F4 BENERERTNBHFEHSBRERIEREXESTER

Table 4 Results of correlation analysis of seed vigor and quality indexes of conventional japonica rice and hybrid indica rice

AP EiE 7 KR RIS ORIHEEL O WEIEEC MZWRE IREARHEE BREER
i S 0.291 0.366 0.310 0.313 0.309 0.343 0.414
KR 0.927* 0.843* 0.865* 0.712% 0.768* 0.886* 0.803*
RS —0.104 0.064 -0.176 -0.037 0.022 —0.004 0.098

B RS B 0.377 0.476 0.407 0.169 0.107 0.327 0.336
JRE B 2 -0.584*  —0.561 —0.579*% —0.455 —0.460 -0.508 -0.178
BHETER 0.667* 0.544 0.587% 0.510 0.575 0.571 0.407
HH 0.256 0.290 0.293 0.304 0.286 0.284 0.026
BEK AR 0.196 0.320 0.191 0.314 0.346 0.124 0.145
HREAR 0.841% 0.719% 0.779* 0.757* 0.792% 0.678* 0.819%
L —0.495 —0.439 -0.390 -0.260 -0.303 —0.577* —0.441

FATHIFE B -0.631%  —0.671* —0.576* -0.474 -0.505 —0.758% —0.554
JREH 0.491 0.487 0.519 0.583* 0.592% 0.440 0.481
BEETER 0.057 -0.002 0.001 —0.042 -0.008 0.179 -0.022
HHR -0.368 —0.419 -0.323 -0.478 -0.525 —0.245 -0.314

UL . * R 255 1 (P<<0.05),

3 itk

FEOK A TS A R L A ASERBE SORBE IO S . RO O R FUREK I 36 5y, iR
BERHYIMIC. AR IR 7B R FATEAF RO ROR A R0 ) R (ORGE T8 7 5 2
AR PIBIOFIL, 65 HC IR VMG . 3505 TR AT ST ) RISRBGE N, 15 R
ARG H A | SR L R A KA, S R A RS TR, %
SLAR S 050 T 2 BT, BREHLUERIA, B T TR RIS T, 06 IR
PEABHE Tt 0, TSR THACHE IR A=k M 5 b A IR X 9 52 63 = R A5k g
FIFAEAT FEITASE , % B0 0 R 1 FE IO RRET 3 0 (EMIRTRIRREC, BRI AR
GOV 5 46 15 ATt 30 S LG T RO GG 2 354 15 ]t ¢ 2 9 1
#56. FINCH-SAVAGE %1 BFGEik it : i 717 11 W6 2 B3 BOA X H RO ST R, Hh R
SO R . TR IR T RIS e BB AT el BT PEAR 4T LA 9
SO TR, AR T R R IR R, X TR R R AT R

PR A Pt R, KRS RV DT AR B 0 . B I B 2K A
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PR, HAFR TS K. AKREZEFF2RRE R, ZEREm AL b 25 ) A L, i S AL S80GSR, Z4EER
R ki, MEWREI , AR T KREAFRLE R 705, B BRI & AR K 5 PO, RV
EPUIRSE R . ST EEN], RO EUR A BT REARARE S I 42 s 7EMESRIN, REOK A £ ok il BT RAAR 3R
SRFR IS IN T EETE o A EAEZERD PORFST B . FE K RELE S2, RPRE A0S 1 S Bl AR R AR T R
1M E AR, SIS BRI . X W KBS SRR R VIAC . Jbr 43 liRg it i & phad #
N VEREAR AR BRI . R R MRS . BRI KR BRI R M RN AR, BRI TR
BRSO P A, X AEP RS R I . REORBREE & T 5K RS (1 3 W RAEE B UG, FIRHL &3¢
i SRR A AL B . ik 2246 TS B . REOR T S AR A1 1 T TR 8] 3 T DA AE B IE
K. BRI ECPTRE R B . FEOK 0 B R 5 T S5 A RS 3 i ) 9 B 2 B M OG . REZEME AT PR R
B KFESIM S AR TEM & i S IEAH G OC R, DL S AR N EAT 5 8 i S s 2 i | S8 43
30, BUINELE] 3 A

FhF1E TR — DGR, ERMTRE . MO B R 1 R b a2 21 8% B R R 25 4 i 2L [
o =i IR T A Y, I B R ] B R, TR R IR, BRI R S S8R TN
AR R AR AR A, SETN R TTE ) 5 S TR AR . CHEN 4609 55 3R B JKAS OsPEP1 3£
SRAR L EPRARATRLE M B, (HISME AR RS &, k&SR ERMM T . HUANG
LGPV AFSE R . KFE OSFIEL-PeG & AWl AR FL L &, S MATRL R (AR R, i
LA R ad B . WANG S50 i 5R R B . I KA G B iz 85 1 g 2L ) OsLTPL36 3Rk, &
FEARFPRL S SR A TR, $EmMRFL e B, WU IRI MR & &, ShmsgmFh ik . Hik, mtopp1i&
TPE RS IRELRIEDT, G ERBEM S0 FEMEAR, oK REM IR,

4 4

ARG FRIA . ARIR] KRG SRS 8] A Fh 35 1 RO K S A B 25 5 0 ROKRA IS 76 48 hn 2
BEIEAHCE R, HrPRORRR 5516 ) 8 BOMH O B 76 2% 3R e AR vh 2403k 31 i 25K . SRR AEFh T
TG 1m0 PP A A RO A BT, 2GR dehn, M\ CULAR 98167 LAk 7027 ‘B 03677 AR
A Y PR 9007 A SR EA TR TR AR A 5 0 H .
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