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Table 1 Correlation coefficient of main agronomic traits among japonica rice varieties

PEAR AEH WEHBUR O ROKE CBRROKRE RE HEEEN TRE TR Ay e BUR™E MBUR 2%

Traits GP AAT BRR HRR GC i AC TGW Y DY TY NB GER
R _ - . . .
7 —0.955" —0.956" " 0.238" " 0.356" " —0.225" " 0.107 0.293" 0.337** 0.808"* 0.869" " 0.429* " 0.240" "
H£EW GP 0.995" *  —0.231"* —0.370" " 0.234"* —0.072 —0.284"* —0.276" * —0.805" * —0.863" * —0.476" * —0.258" "
E BB
f;jjr f —0.241" " —0.376* *  0.234* " —0.080 —0.273** —0.298" * —0.817" * —0.879" * —0.486" * —0.262" "
A% 23
B 0.623* * 0.122 —0.272* " 0.147" 0.215** 0.289** 0.292**  0.194"~ 0.013
BRR
R 0.007 —0.200* * 0.075 0.376** 0.473** 0467  0.278" " 0.086
HRR
AR GC —0.220** —0155* —0.026% —0.164* —018* —0134 —0.094

TR
E%Lﬁ*ﬁ —0.056 —0.021 0.036 0.055 0.015 0.022
AC
TR
0.149*  0.271"*  0.269"* 0.134 0.163*

TGW
Fem Y 0.790** 0.712**  0.220"*  0.224"~
H™ & DY 0.991* % 0447 0304
BURFEE TY 0.478** 0.306" *
FEBUE NB 0.307 " *

7 Note: TZ: Temperature zone; GP:Growth period; AAT: Active accumulated temperature; BRR: Brown rice rate; HRR: Head rice rate;
GC: Gel consistency; AC: Amylose content; TGW ;: Thousand grain weight; Y: Yield; DY : Daily yield; TY: Temperature yield; NB: Neck blast;

GER:Grain empty rate. * £m Z % B 3FH (P <<0.05), * » fLX LR WP F (P <<0.01), FH.,

(P<C0.05), * * means highly significant difference (P<C0.01).The
22 EmMPIBMEEEM
DAt o ol oK 38 BRSO ORI R L TR

* means highly significant difference

same as below.
Fra L H P BRI O IE AR AR . DL LR VE A LT
FUE 25 78RN T AR B AT 20 (1) ~ () X 45
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(0.532 0,0.464 9,0.490 O AHZEA K, H 525 78 R
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COMRACE A AR UK R - TR EE (0.0050) > T 4% BE
(0.004 0)>FHiE =& (0.003 9) > H /=4 (0.003 1) >
77 (0,002 5) > fi B BE (0.002 3) > % K oKk

(0.002 1) =>HEA 2K (0.00 03), 36 W &5 2 BRI T Hi
A TE R X A A I R . A 3 BRI 8 A
P ZVERBE MK Ry B 1 (0,021 D) > i
(0.021 5)=>H =4 (0.019 8) > FHFEE (0.014 4)>H
HEVE 3 (0.009 5) = e K K 3 (0.007 0) > T ki &
(0.005 8) >4 K (0.001 2) , Ui B 7= PR 48 5 1k
ARXT SR FPEZ M K, 5 4 BURL 8 AR LR E (E K
YN BUR = B (0,007 8) =77 (0.007 3)>H =&
(0.006 2) = HHE (0.005 9)=>T- ki (0.005 3) > H
HEVE M (0.004 8) = & A K 2 (0.002 2) > fili K #
(0.000 5, 15t B 7 dak PR A0 i Bt e R X o Ao 52 e K
SRRV, MG AN ZEIURE SEaFE 2 MRE
PR RS ) e A P 38 7 S R R 2 A MR gk
ATY B8R, B FL A 8 A~ A 25 1 AR A 45 R A (1]
XA ER G TEM S AN — 55 1.3 .4 BURAY T E
dn BRI Ak L B 2 R Y B AL A TR
LR E R SRR

R2 BEREFREMRZERERHNE

Table 2 Weight of each variety trait indicator
SURME  BORER REDRCR  RBE meRER TRE PR AR BURSR BB aER
TZ BRR HRR GC o AC TGW Y DY TY NB GER
1 0.000 3 0.001 8 0.003 0 0.002 8 0.002 1 0.003 5 0.003 7 0.004 1 0.714 4 0.264 3
2 0.000 3 0.002 1 0.002 3 0.004 0 0.005 0 0.002 5 0.003 1 0.003 9 0.532 0 0.444 7
3 0.001 2 0.007 0 0.011 4 0.009 5 0.005 8 0.021 5 0.019 8 0.021 7 0.464 9 0.437 2
4 0.000 5 0.002 2 0.005 9 0.004 8 0.005 3 0.007 3 0.006 2 0.007 8 0.490 0 0.470 0

A A K ~ (7 X £ BURA i Fl D 3k 2 &
TR ATHE R 45 3R (R 3 BoR . 5 1 BURAT 60 4
KR i R F 255 8 BUE HE A AL AN AT 10 1Y i Al AR
WO e 18(0.984 00 JBFE 23(0.970 5) . B FF 16
(0.896 7). JEHEH 19(0.896 2) A& 102(0.862 3) .1
FRG25(0.859 7) B 1 %5 (0.849 2) \ FR4R 430
(0.840 3) WABEETF 1 5 (0.833 6), JB A8 24(0.755 7),
HAEfg 18 ZRBIRITA S 1 A8 Bk Er 1 9w
HE AP ELJE SRR YT AR 2019 4F e RN AR AL 430
A RIEVTAE 2019 4F FH#E G Al X 28 5 Fpod 2014 4R
FEMMSFA 3 4,2010,2009 49 & 1Y & A4 51
A 24,2015,2013,2016 AEHEM MM EHE 114,
VT2 AE VA R EEACET 10 037, U B % AR IR A R 4
AHOREETH NS . 5 2 BURAT 56 /KRS S A, 25
BAEBAEHES AL RT 10 7 (5 & b AR R S 22 K 14
(0.878 5) &4 428(0.823 7). &K 2 5(0.795 2) .
JERE 4 5(0.795 0) 4w 1 5 (0.773 0) (& HF 2 5
(0.772 4) 44 18(0.760 2) \ZZAH 3 5 (0.747 0) .4

A 1500.725 9 2R 1 5 (0.700 6), Hor 2z 4% 18
SAE 2018 AERMREHE ) W ALEE 67 7 hm®, 2 H ET R
e VT AR T T AR KA &R, S 2019 AF 4SRN E
AR 2018 AF BE R IR VLA BUN — 4542 R AR 428 )2 8
JeiTAR 2019 AF FHE SR, X 88 SRR 2013 4R 2
MIA 4 A4, 2009 4EH E M A 2 4>, 2014 4F W E
BN 3 A, 2012 AF W E B A FA 14,2015 4F
DAk B 5 il RS A HEACHT 10 A7, B I AR IR AT
FPLr A AR T 8018 . 55 3 B 43 A~ /K R i
o AR ZR G R BUE HE A A2 BT 10 A7 Y i AR IR
S e HE 25 5(0.934 9) Jp M 26 5 (0.787 5) BV
11€0.778 2) B 27 5 (0.769 3) ., Jp K 53(0.725
2) e 32 %5 (0.670 9) . 5 107(0.662 2) JEAE 28
5(0.631 6), J& £ 04-050(0.630 6), B K 1 5
(0.626 6) , X & 5 Frh 2009 4EH E A 4 41,2010
AR ER SRR 3 4, 2018.,2016.,2011 4F B 5 1Y
FPA 1A ARSRDLRIHED 2009 49 22 B9 Ao 3=
AR LB 22 7 T 2011 4 E M 31 5,
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Table 3 Integrated index ranking of varieties

i i TR HOF O BURAY  WE4R i TR HoF O BURAE WE4AR
Variety CI Order TZ CT Variety CI Order TZ CT
JEFE 18 Longdao 18 0.984 0 1 1 2014 || JbFE 6 5 Beidao No.6 0.473 0 35 2 2014
. = 3 1 E
JF 23 Longdao 23 0.970 5 2 1 2015 R L 0.467 0 36 2 2012
Zhonglongxiangjing No.2
JE#% 16 Longdao 16 0.896 7 3 1 2013 || 4 21 Suijing 21 0.463 3 37 2 2017
JeF5 19 Longdao 19 0.896 2 4 1 2014 || 4 23 Suijing 23 0.459 0 38 2 2018
755 102 Dongfu 102 0.862 3 5 1 2014 || 4 29 Suijing 29 0.455 9 39 2 2018
v 2 S W 15 =
JEFR 2 55 0.859 7 6 1 po10 || PR15 % 04507 40 2 2017
Longxiangdao No.2 Hongyuan No.15
P v ARG 23
e 15 0.849 2 7 1 2010 jz’ﬂ? 7 0.442 2 1 2 2018
Longyang No.1 Longgingdao No.23
R4k 430 2k ] B
Ak 0.840 3 8 1 2009 ﬁk@“ 7 0.421 9 42 2 2018
Dongnong 430 Yunongjing No.1
\ i 1 = *g.‘/l =
WEE 1S 0.833 6 9 1 2000 | EELS 03817 43 2 2017
Songjingxiang No.1 Longsui No.1
- P 3 2
JeF8 24 Longdao 24 0.755 7 10 1 2016 e 7 0.375 9 44 2 2013
Zhonglongjing No.3
S 2 =} o3 7 (=}
,EPME N 0.753 7 11 1 2013 jt,*ﬁ M 0.369 9 45 2 2015
Zhonglongjing No.2 Beidao No.7
7Rk 429 Dongnong 429 0.753 3 12 1 2009 || #%# 15 Shengyu No.1 0.348 0 16 2 2017
JeF& 20 Longdao 20 0.748 9 13 1 2015 || Je#E 2 %3 Longhua No.2 0.347 3 47 2 2015
T8 £ 918-4 Miaoxi 918-4 0.737 0 14 1 2010 || Z#F5 9 5 Suidao No.9 0.344 5 48 2 2018
" 74 6 {=)
et 12 Huayou No.1 07351 15 1 2018 || EXF6 T 03170 49 2 2016
Longgingdao No.6
JEFE 31 Longdao 31 0.734 5 16 1 2018 20 22 Suijing 22 0.300 4 50 2 2017
HFHT 30 Mudanjian 30 0.715 6 17 1 2009 || #:FHT 35 Mudanjiang 35 0.271 9 51 2 2016
FABE 19 Songjing 19 0.706 1 18 1 2013 || Jt#8 1 5 Beidao No.1 0.251 6 52 2 2016
JeRE 29 Longdao 29 0.685 7 19 1 2018 || #iL 2 % Lianhui No.2 0.186 2 53 2 2017
_ pAE 12
JeF 25 Longdao 25 0.684 7 20 1 2016 e 7 0.165 2 54 2 2013
Zhonglongjing No. 1
N 1o " 4 21 =N
JeF& 11 % Longdao 11 0.666 5 21 1 2010 jz’ﬂ? - 0.060 4 55 2 2017
Longgingdao No.21
FABE 20 Songjing 20 0.665 8 22 1 2014 || =T 16 Sanjiang 16 0.029 9 56 2 2016
i o5
B 75 Yulong No.7 0.651 7 23 1 2017 Mﬁ,, v 0.934 9 1 3 2009
Longjing No.25
. T 26 =}
FABE 18 Songjing 18 0.643 9 24 1 2013 jz*ﬁ,, - 0.787 5 2 3 2009
Longjing No.26
JeFG 17 Longdao 17 0.642 4 25 1 2014 || J&¥ 11 Longyang 11 0.778 2 3 3 2018
M 15 5 pAg 27 5
*,“ﬁ,_ N 0.639 9 26 1 2011 ME_ 7 0.769 3 4 3 2009
Songjing No.15 Longjing No.27
FAKE 17 Songjing 17 0.635 5 27 1 2013 || J2Hf 53 Longjing 53 0.725 2 5 3 2016
- Je kg 32 45
7% 5 108 Dongfu 108 0.635 0 28 1 2017 N 0.670 9 6 3 2011
Longjing No.32
JEFE 22 Longdao 22 0.625 7 29 1 2015 || J&J& 107 Longdun 107 0.662 2 7 3 2010
M 16 5 P 28 5
HhEE 16 5 0.616 4 30 1 po1p || 28 0.631 6 8 3 2009
Songjing No.16 Longjing No.28
e ¥ 7E 04-050
JEFE 26 Longdao 26 0.615 0 31 1 2016 7% _ 0.630 6 9 3 2010
Longhua 04-050
KRS 1 5 Hajingdao No.1 0.591 4 32 1 2014 || BAK 15 Jiahe No.1 0.626 6 10 3 2010
JefE 13 5 Longdao 13 0.588 0 33 1 2012 || JBPEHE 3 %5 Longgingdao No.3 0.602 7 11 3 2013
JEFE 28 Longdao 28 0.584 7 34 1 2017 || Je¥# 31 Longjing 31 0.593 0 12 3 2018
S#HF 892 Tongmei 892 0.564 3 35 1 2017 || J&¥# 63 Longjing 63 0.578 7 13 3 2018
W /RHE 15 Fuerdao No.1 0.563 1 36 1 2018 || Jf# 58 Longjing 58 0.574 8 14 3 2017
JAE 21 Longdao 21 0.562 5 37 1 2015 T Hf 46 Longjing 46 0.551 0 15 3 2015
# 7 6 Jihong 6 0.551 5 38 1 2017 || EH 3252 Lianyu 3252 0.526 9 16 3 2017
R 2 5 LR 4 5
BEE2 S 0.543 3 39 1 pon || EFRFAE 0.523 4 17 3 2014
Songjingxiang No.2 Longqingdao No.4
FAE 21 Songjing 21 0.535 4 10 1 2015 || J&¥# 39 Longjing 39 0.522 7 18 3 2013
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££3 3 Continued Table 3

A AR HIF O BURAY dEAE i i ZEHREC iy BURAY WA
Variety CI Order TZ CT Variety CI Order TZ CT
H:FHT. 31 Mudanjiang 31 0.531 8 41 1 2010 || JBA# 35 5 Longjing No.35 0.512 1 19 3 2012
4 836 Song 836 0.531 2 42 1 2018 || J2HE 40 Longjing 40 0.479 7 20 3 2013
WA RE 3 5 Hajingdao No.3 0.527 9 43 1 2015 || #F 124 Lianyu 124 0.472 9 21 3 2018
JeA8 27 Longdao 27 0.516 2 44 1 2017 || JeHE 64 % Longjing No.64 0.471 6 22 3 2011
%:Ek 35 Luzhu No.3 0.507 5 45 1 2014 || #3631 Lianhui 631 0.471 5 23 3 2018
H|IE 5 % Liyuan No.5 0.506 8 46 1 2012 || J8#f 52 Longjing 52 0.465 3 24 3 2016
JEAE 14 5 Longdao No.14 0.500 2 47 1 2012 || 42 15 Suijing 15 0.441 8 25 3 2014
JEA% 10 5 Longdao No.10 0.457 3 48 1 2010 || &4 25 Fuhe No.2 0.432 0 26 3 2015
B 8 5 Kengdao No.8 0.446 9 49 1 2018 || #FH 1 %5 Liandao No.1 0.422 3 27 3 2011
Je %8 30 Longdao 30 0.426 7 50 1 2018 || J&HE 1 5 Longhua No.1 0.399 4 28 3 2014
W& 4 4 5 Hajingdao No.4 0.416 8 51 1 2018 || J2¥E 60 Longjing 60 0.398 1 29 3 2017
FAME 22 Songjing 22 0.409 0 52 1 2016 || JBHE 36 5 Longjing No.36 0.396 5 30 3 2012
#5 05-274 Song 05-274 0.399 0 53 1 2011 || J¢HE 56 Longjing 56 0.384 1 31 3 2017
ZR4% 431 Dongnong 431 0.381 5 54 1 2012 ¥ 15 Longfu No.l 0.373 7 32 3 2016
J i 16 Longyangl6 0.364 5 55 1 2010 | #& 1013 Lianyu 1013 0.371 4 33 3 2018
2%k 1 5 Liizhu No.1 0.359 5 56 1 2012 || J2#H 50 Longjing 50 0.355 4 34 3 2016
2%k 2 5 Liizhu No.2 0.300 2 57 1 2013 || Z¢F 6 5 Suidao No.6 0.318 4 35 3 2017
KRS 2 5 Hajingdao No.2 0.298 5 58 1 2014 || JeHE 29 5 Longjing No.29 0.315 7 36 3 2010
AR 4 5 Wuyoudao No.4 0.197 4 59 1 2009 JeHf 43 Longjing 43 0.312 2 37 3 2014
ZR4% 456 Dongnong 456 0.007 8 60 1 2018 || F2HE 59 Longjing 59 0.292 2 38 3 2017
2248 14 Suijing 14 0.878 5 1 2 2013 || HI# 9861 Tianyu 9861 0.261 2 39 3 2017
ZR4% 428 Dongnong 428 0.823 7 2 2 2009 || Hh#} 902 Zhongke 902 0.205 8 40 3 2017
47K 25 Qinghe No.2 0.795 2 3 2 2014 || JBHE 45 Longjing 45 0.141 4 41 3 2015
Jt4% 4 5 Beidao No.4 0.795 0 4 2 2009 || JBHE 51 Longjing 51 0.121 7 42 3 2016
Hmg 15 Muxiang No.1 0.773 0 5 2 2013 || S 27 Suijing 27 0.107 6 43 3 2018
278 2 5 Suidao No.2 0.772 4 6 2 2013 || E4& 35 Fuhe No.3 0.883 6 1 4 2018
2248 18 Suijing 18 0.760 2 7 2 2014 || #2812 Suijing 12 0.789 5 2 4 2009
274 3 %5 Suidao No.3 0.747 0 8 2 2014 || #H 1% Lianhui No.1 0.787 5 3 4 2010
4 1% Qinhe No.1 0.725 9 9 2 2013 || JeHE 65 Longjing 65 0.764 2 4 4 2018
248 1 % Suidao No.1 0.700 6 10 2 2012 || #F 625 Lianyu 625 0.749 6 5 4 2018
270§ 16 Suijing 16 0.697 6 11 2 2014 || JEAE 66 Longjing 66 0.738 3 6 4 2018
7K' 103 Dongfu 103 0.692 1 12 2 2014 || BF 19 5 Kengdao No.19 0.729 7 7 4 2009
#FHT. 32 Mudanjiang 32 0.688 9 13 2 2013 || J&HE 48 Longjing 48 0.721 1 8 4 2015
SERH 2 % Liangdao No.2 0.679 8 14 2 2017 || ZHE 25 Suijing 25 0.692 7 9 4 2018
R 345 0.666 9 15 2 sorg | B2 0.679 5 10 1 2018
Longjing No.34 Longgingdao No.22
T8 2 5 Miaodao No.2 0.654 2 16 2 2014 || & 15 Yulong No.1 0.658 4 11 4 2016
2248 26 Suijing 26 0.645 8 17 2 2018 || J¥HE 54 Longjing 54 0.588 9 12 4 2016
2248 28 Suijing 28 0.640 8 18 2 2018 || JeHE 69 Longjing 69 0.571 9 13 4 2018
JeHE 33 5 Longjing No.33 0.630 6 19 2 2012 || JBHE 67 Longjing 67 0.567 3 14 4 2018
AR 13 5 Songjing No.13 0.628 3 20 2 2010 || JBA# 37 5 Longjing No.37 0.545 4 15 4 2012
JHf 30 5 Longjing No.30 0.619 9 21 2 2011 H 95 Yulong No.9 0.532 4 16 4 2018
4t 04-20 Bei 04-20 0.618 3 22 2 2010 || J2HE 47 Longjing 47 0.510 5 17 4 2015
Je PR 15 Longqingdao No.1 0.612 6 23 2 2010 | A 9 5 Heijing No.9 0.490 6 18 4 2018
I %8 1% Guangdao No.1 0.600 1 24 2 2015 || H4eKE 179 Zhonglongjing 179 0.477 2 19 4 2017
T8 1 %5 Longliang No.1 0.592 7 25 2 2010 | #3IL 3 5 Lianhui No.3 0.446 9 20 4 2017
FET 3213 Lianyu 3213 0.577 3 26 2 2017 || B&HE 10 % Heijing No.10 0.394 3 21 4 2016
Je A 42 Longjing 42 0.572 6 27 2 2014 || MR} 1 5 Mingke No.1 0.394 2 22 4 2014
2248 17 Suijing 17 0.556 4 28 2 2014 || J&HE 61 Longjing 61 0.373 6 23 4 2017
B 25 Yulong No.2 0.556 1 29 2 2013 MM% 20% 0.360 0 24 4 2017
Longgingdao No.20
#2413 Suijing 13 0.545 9 30 2 2010 J)‘U‘ﬁi 2% 0.313 3 25 4 2011
Longqgingdao No.2
M.5% 1 5 Xingsheng No.1 0.533 8 31 2 2014 || Z¢F§ 4 5 Suidao No.4 0.220 3 26 4 2014
FH# 9516 Tianyu 9516 0.530 3 32 2 2017 jz’ﬂﬂ 5% 0.200 2 27 4 2016
Longgingdao No.5
i 4 %5 Lianhui No.4 0.495 7 33 2 2018 || #H 1496 Lianyu 1496 0.125 2 28 4 2017
224 19 Suijing 19 0.473 6 34 2 2015

1 Note: CL: LS80 CT 3 € I8 E] . Notes:CI: Composite index; CT: Certification time.
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Cluster diagram of the integrated index in each cumulative temperate variety
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Comprehensive analysis and evaluation of conventional japonica rice

varieties approved by Heilongjiang Province from 2009 to 2018

LIU Baohai' , GAO Shiwei' ,NIE Shoujun',LU Yandong®,
LIU Qing',LIU Yugiang' ,ZHANG Jianing®,NIE Xin®,XUE Yinghui',BAI Rui'

1.Suihua Branch of Heilongjiang Academy of Agricultural Sciences ,Suihua 152052 ,China ;
2. College of Agronmy,Heilongjiang Bayi Agricultural University ,Daqing 163319,China ;
3. College of Life Science and Technology  Huazhong Agricultural University sWuhan 430070,China

Abstract The phenotypic values of 12 main agronomical traits of 187 conventional japonica rice va-
rieties approved by Heilongjiang from 2009 to 2018 including active accumulated temperature, brown rice
rate, milled rice rate, gel consistency, amylopectin, 1 000-grain weight, yield, daily yield, accumulated
temperature yield, panicle neck blast and empty shell rate were statistically analyzed. The entropy
weight-efficacy evaluation and cluster analysis were carried out with SPSS and MATLAB software. The
results showed that the rice varieties in Heilongjiang had obvious characteristics of accumulated tempera-
ture zone and ecological environment, indicating that the breeding of varieties should be based on the
premise of adapting to accumulated temperature zone and ecological environment. On the basis of focu-
sing on improving the resistance to panicle neck blast and the rate of seed setting,the major agronomic
traits including quality and yield will be steadily selected. The comprehensive index value was used to e-
valuate/rank the rice varieties in each accumulated temperature zone and screen/discover the elite rice re-
sources. 5 groups with differences in genetic distance were divided according to the comprehensive index
value. The degree of dispersion of group differences was in the decreasing order of the third accumulated
temperature zone>the first accumulated temperature zone=>the second accumulated temperature zone>
the fourth temperature zone. The top 10 elite rice resources with comprehensive traits screened and dis-
covered in different accumulated temperature zone were as follows: varieties in the first accumulative
temperature zone include Longdao 18,Longdao 23, Longdao 16,Longdao 19, Dongfu 102, Longxiangdao
No.2,Longyang No.1,Dongnong 430, Songjingxiang No.l and Longdao 24 ; varieties in the second accu-
mulated temperature zone include Suijing 14, Dongnong 428, Jinhe No.2, Beidao No.4, Muxiang No.1,
Suidao No.2,Suijing 18, Suidao No.3, Jinhe No.1 and Suidao No. 1; varieties in the third accumulated
temperature zone include Longjing No.25, Longjing No.26, Longyang 11, Longjing No.27, Longjing 53,
Longjing No.32,Longdun 107, Longjing No.28,Longhua 04-050 and Jiahe No. 1; varieties in the fourth
accumulated temperature zone were include Fuhe No. 3, Suijing 12, Lianhui No. 1, Longjing 65, Lianyu
625, Longjing 66,Kendao 19,Longjing 48,Suijing 25 and Longqingdao No.22. These elite rice resources
can be used as hybrid parents in the future.
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