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Analysis of the Adaptability and Stability of Maize Varieties
in Heilongjiang Province Consortium by GGE-Biplot

ZHOU Chang-jun' ,LI Ze-yu', WANG Di', CHE Ye', HAN Mo', QI Guo-chao',CHEN Gang’,
YU Hai-feng
(1. Daqing Branch of Heilongjiang Academy of Agricultural Sciences, Daqing 163316, China; 2. Agricultural

and Rural Social Service Center of Daqing Rural Agricultural Bureau in Heilongjiang Province, Daqing 163316,
China)

Abstract; In order to promote the development of maize production in Heilongjiang Province, we screened the
excellent test lines adapted to different ecological environments and evaluated the discrimination and represent-
ativeness of the test sites. The high yield, stability and adaptability of maize lines in different test environments
were comprehensively evaluated by GGE-biplot method in this text. The results of GGE-biplot analysis showed
that AF1 and PY9 belonged to high-yield and stable product lines,and Yinongyu No. 10 had strong stability
and was suitable for the control variety among the tested varieties. Variety AF1 in Mingshui and Yilan,XN1567
in Bayan and Mudanjiang,ZC99 in Lindian and Fuyu had better adaptability in the analysis of nine test sites.
Mingshui had the best discrimination and representativeness, Mudanjiang and Lindian had strong discrimination
ability,but poor representativeness. Yilan had strong representativeness but the discrimination was average.
The discrimination and representativeness of Fuyu were average.

Keywords: R language; GGE-Biplot; maize; consortium test
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1.1 ##l

R 5 R4 T 37 B R XA 7 SE PR R H AR S
e 5 A 5 5 KRR AP B B AR BRI 3 R R
79 EFE 8T JUAE 7 5 A9 5 306, T AR
507 P M 511 . 758 515,95 18 809. T 48k 521,75
e K 853 il A 66, B 5L 428 il £ 935 FIEK HI /)
M AL 15 A5 AR A v 3 b DX 32 A% oK R i b oA 3 56

#EE .
1.2 A&
1.2.1 XEWRAEIL R T 2019 4B 728 FH Mol

B A B e Hik 7. LN, AN
JE i 14200 A & i 76 mge kg, MR
it 37 mgekg!  HAHR Y i 135 mgekg' . R
BEHLIC A 50 B3t . 3 Wl A .4 A 15 A X 15 4
FERG A AP AT #EFR .5 A 15 B R R 3% B4 b
AR 9 47, B AT 10 m, BRATHE N 30 em X 20 cm,
WAk Ja AT = NS ST, AL(ND LB (P |

BIE CKO 7t B i — 250, 43 S JR 3 400 kgehm™®,
el 4% 200 kgehm?, Fi B2 A 200 kgehm?, %5 .
H R B A M TR) A PR R i — 3K

1.2.2 WMERBAF ik RSN 7S
FBRDAT I AR 7B T RESOR TR, R
PR FEME AR T R L5 7/ . 7/ X
WS JCRERR, HAR KT G 4T 2 N5 B, 46 AR
T AT SRR B BB B A R R ORD T ORL
B,

i BT A BT+ BB BURE K 3 B e S A A i
Koy Ea ER S RV A A MR R SR bR
PER S W5 A SR AR ML 3 NY 147 /88 (K Joz I 7
kD).

1.2.3 #3342  FH Excel 2010 i1 DPS 9.5
X ECHE AT ST AT .

2 RS9

2.1 AEAXBRMHKBEERFEMREZESR

MR 1 AT LLE . S0 5 bk & AE 89 ~
136 cm, Ho 08 507 UM 7 5 F175 BE 306 #k =
B TE 130~136 cm; HIR N ZEFL 79 . 28} 87 F
FORE 511, 74F 125~130 cm; 3% 4 K 853 FlFk H /)N
HIHE 120~125 cm; KA ST 120 cm, H
AR 935 MR ik, (U 89. 33 cmi R R B 1)

1 AEKERMEEMHREER
Table 1 Yield components of different rice varieties
- R = B R RO R B &R TR FE
Varietios Plant Effective panicles Grain number Grain 1000-grain Yield/
height/cm per hole per panicles density weight/g (kg+hm?)
FF 79 126. 67 ab 27.23 a 78.50 d 4.62 be 24.4 b 8781.52 be
K87 128.00 ab 25.00 a 75.94 d 5.12 b 25.5 ab 8084. 22 be
JBKE 7 132.33 a 23.03 ab 78.91 d 4.97 b 27.7 a 8107. 26 bc
SR 9B 106. 00 ¢ 22.83 ab 98.45 ¢ 6.03 ab 23.3 be 10519.20 a
FHE 306 130.00 a 20. 00 be 113.44 b 6.39 ab 25.2 ab 9380.39 b
&M 507 135.67 a 24,88 a 89.02 cd 5.07 b 26.6 a 8614. 07 be
FHHE 511 126.00 ab 24.98 a 118. 83 ab 7.38 a 23.4 be 9786.15 ab
515 112.00 ¢ 20. 40 be 119. 99 ab 6. 80 ab 25.0 ab 9811. 28 ab
HHE 809 110.53 ¢ 20. 35 bc 120. 24 ab 6.75 ab 22.6 ¢ 8079. 70 bc
FHAK 521 129. 33 ab 19. 33 be 123.83 ab 6.87 ab 24.5 b 9196.31 b
K 853 121.00 b 25.03 a 133.63 a 7.62 a 24.7 b 8915. 52 be
S 428 108.93 ¢ 20. 98 bc 124. 24 ab 6.60 ab 24.8 b 9910. 00 ab
Bk H /NET 123.00 ab 25.23 a 73.08 d 4, 80 be 25.7 ab 7604.78 ¢
R 66 113.33 ¢ 21.38 ab 112.51 be 6.02 ab 26.7 a 10459. 43 a
WZ 935 89.33 d 20. 95 be 116.72 b 7.11 a 25.9 ab 9993. 95 a

T RS RN G AR 22 5 B3 (P<<0. 05) . T A,

Note: Different lowercase in the same line indicate significant difference( P<Z0. 05) ,the same below.
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FH /KT | 35 e K 853, 5 ) 87, KE 511 i+ K
507 3X 5 AN R AR A BB L BB O L T 24~
25 M W A K 521 BB R BB B b, (Y
J19.33 B, 5 OB £ 0 i R 2 R 2 7
.

T FOR B B Ry 7 R K 853 Ik £, it 130
hr s Hyk R B S 428, 7 A K 521, 7 M 809, 7E
120~125 05 W8/ 0 B R JBRE 7 45 B 79,
TR 87 TRk HI/NHT , A AR FOH R B 80 hiL 5 £
KL R R 25 5 2

Fis Sk A R B AE 4. 6~7. 7, Hh
WK 853 KL% B fe i o R 7. 625 Hok il K
511 R 2 935,35 T 7. 05 7% KF 515, 3% B 809,
FARK 521 B 428 .35 KE 3067 7% 9 5 Ml K
66 & B %5 AR, 7F 6. 0~6. 95 /NI hy B KR
75 BCH/NT R 79,3/ F 5,

MNTREKRE. O 7 5 FTRERK. N
27.7 g3 LR HIE AR 66, 75 K 507 il £ 935, Fk H

L=R= Y

/NET CFERE 87 H KE 306 A A 515, ¥ 25 g;
BUNE R 51135 7% 9 SR R 809, Horp 3
FH 809 fe /N AN 22.6 g, SFHEM 7 5 Z 6] 22 Fik
B TR EKF

NG & - BN T U R ISR
FeiE iR oA 10 519. 2 kgehm* s HOR 238 K 66,7
8 10 459. 43 kg-hm™® ;38 & 935, B 52 428, 7
B 515, 75K 511,74 306 fI Rk 521, =l
HEE L 19 000 kgehm® ;T 7 4 5 1K A9 o b Ry K
FH/NET AR 7 604. 78 kgehm™, 575 %2 9 5 F1id@
K 66 Z a2z 5k 8 T W EKTF,
2.2 AEXBRMBRERSH

M 2 AT LLE H S K R & R K 2 B R
I FE 7. 7060~9. 1% . BEWR(E I FE 85 43 L) 1. 3L
HL R 809 AR K 521 M RK 853 HEE N
WIS BRI BRIE N 91 4y, HEEVEMN & =
fIKTF 18. 5 %0 WK A b B AT 5 R K 521, 3X R B
I b A ORI R R . A R R
Fr I KT 6. 7 %0 (K R L R A T RE 515
HAE 809,

F2 EREBFGTHRAABRMEASKARNESR
Table 2 Differences of taste quality among rice varieties under normal temperature irrigation
i ESsiRa iy K5y Fr L E R 1R (E

Varieties Protein content/ % Water content/ % Amylose content/ % Taste value/ %)
FRFT79 7.0 a 9.1a 19.6 a 88 a
KR 87 6.7 a 8.6 a 20.8 a 89 a
fBkE 7 5 7.6 a 8.5 a 18.9 a 88 a
HE 9T 7.0 a 9.3 a 19.8 a 88 a
#HAE 306 7.1a 8.2a 19.4 a 90 a

i 507 7.8 a 8.3 a 18.9 a 88 a
TR 511 6.7 a 8.9 a 20.5 a 90 a
TR 515 6.5 a 9.1a 20.1 a 89 a
A 809 6.2 a 8.8 ab 20.3 a 91 a
FHApRK 521 6.8a 8.2a 18.4 ab 91 a
AR K 853 6.8 a 7.7 ab 19.4 a 91 a
JBLS 428 6.8 a 8.6 a 20.5 a 89 a
Fk 7N ] 7.4 a 7.8 ab 19.5 a 89 a
AR 66 7.0 a 8.7 a 18.9 a 87 ab
i & 935 7.3 a 8.6 a 19.0 a 90 a




WA - EHEK

Z &

R L A F 8

2.3 AEKEEM&EESHRERKEXME
HIZE 3 AT MR m SRR Z A 2 T 2 3% 1E
FOC 57 BRI T3 ORS¢ L Ul B R i Y
BN AR BB A BT DU Y 00 AR L
T AR B S A RO R R AR R IR
FHOG B B G O L (EU: AT 8 3 B KR
B XA BRI B OB AIOMI 35 L 5 T2 B 2 A
W GORIG s R ) R A IEAG

P13 5 AR AR (R 20 31 2 5 SRR OC R i 35 1E
S U U B v 27 A R TR T AROR 9 4 I
TORLE 5 R R A AR IR AR OGS L v
T e MR R R 52 A 2 DA O T T TR K Y
fit 1B IR ity SR O B 482 i AR OK A B IR i 5, T
R B Y A D RS BB T AR IR
{22 % I8 2 M 2 B A G

®3 FEWRS R E XS

Table 3 Correlation analysis between yield traits and quality traits

HOCHBME MR

Wk , T pwwr TRE CEAR kH HERER AURME
E2N Effective Grain e
Plant  Panicle Grain 1000-grain Protein Water Amylose Taste
Traits panicles  number per Yield
height  length density weight content content content value
per hole panicles
s 1 0.5185*  0.4009 —0.4133 —0.4503 0.2429  —0.5182~* 0.2773 —0.3679  —0.1482 —0.0844
MK 1 0.6319* *  —0.4450 —0.4204  —0.0234  —0.3691 —0.1283  —0.0381 0.2903 —0.1068
M 1 —0.6080** —0.5083*  0.0689  —0.4263 0.3048 —0.0301 0.1852 —0.3142
TR L 1 0.9494* * —0,4073 0.6107* *—0.5388* * —0.0559 0.0100 0.5973* *
R 1 —0.4626 0.5555* —0.5468*  —0.0431 0.1020 0.6897* *
TR —0.1051 0.7421** —0.3503  —0.5263*  —0.5159*
e 1 —0.1707 0.3925  —0.0591 —0.1334
EAR 1 —0.3369  —0.6103** —0.4920"
K5y 1 0.3922 —0.3972
HHEER 1 0.1024
LR 1
TR A RARFE 0.05 10,01 225 BEKF. ro.0s =0. 482,101 =0. 606,
Note: * and * * represent the significant difference at 0. 05 and 0. 01 level, respectively. ro. o5 =0. 482,14, 01 =0. 606,
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Mechanism of High Yield and High Quality of
japonica Rice Varieties in Central Jilin Province

DANG Shu,ZHANG Zhen-yu, WANG Jin-yu,REN Shan-peng. MAO Shuang,.LU Jia-qi
(School of Agriculture,Jilin Agricultural Science and Technology University,Jilin 132101, China)

Abstract ; In order to study the yield and quality potential of different rice varieties in the central part Jilin Prov-
ince,and to clarify the differences in yield,quality and formation mechanism among different varieties, 15 main
varieties in Jilin Province were selected,and their agronomic characters, yield, taste value,amylose content, pro-
tein and other indicators were measured and analyzed. The results showed that there was a significant positive
correlation between plant height and spike length, and a significant negative correlation between plant height
and yield; there was a significant positive correlation between spike length and number of effective spikes per
hole,and a negative correlation between spike length and yield, but it did not reach a significant level; There
was a significant and significant negative correlation between effective spikes per hole and number of grains per
spike and seed density; there was a significant positive correlation between seed density and yield,and a signifi-
cant positive correlation between protein content and taste value there was a significant negative correlation and
a significant positive correlation respectively; there was a significant positive correlation between 1 000 grain
weight and protein,and a significant negative correlation with amylose content and taste value. In conclusion,
properly reducing plant height,reducing 1 000 grain weight and increasing grain density can stabilize yield and
promote quality improvement.

Keywords: rice; production; quality; mechanism



