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Evaluation of rapeseed variety trial sites and investigation of
mega-environment in Huanghuai region

ZHANG Zhenlan,ZHENG Lei, L1 Yonghong, LI Jianchang, GUO Xupeng

(Hybrid Rapeseed Research Center of Shaanxi Province ,Yangling »Shaanzi 712100, China)

Abstract: [Objective] The discriminating ability and representativeness of rapeseed sites in Huanghuai
regional trial were analyzed and evaluated to provide reference for genotype evaluation, test-environment
selection and mega-environment delineation. [Method) GGE biplot method was used to analyze the yield
data of the national Huanghuai regional trials for rapeseed from 2010 to 2015. A total of 11 sites were clus-
tered based on genotype and environment interaction,and were evaluated based on the discriminating abili-
ty and representativeness. [Result] The 11 Huanghuai regional trial sites of rapeseed could be clustered in-
to 3 groups. The 3 sites in Henan were clustered, 4 sites in Shaanxi, Chengxian in Gansu, Yuncheng in
Shanxi,and Huai’an in Jiangsu were within one group,while Suzhou in Anhui was clustered into a separate
group. There were inconsistent relationships among trial sites in different years. Yangling site was an ideal
site based on discriminating ability and representativeness. There was very significant correlation between
yield at Yangling and average yield of other sites. [Conclusion] The Huanghuai region could not be divided
into more mega-environments. Yangling site can represent the average of all regional trials very well and
would be the best choice in selection of locations.
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Table 2 Correlation coefficients between trial site yield and average yield of rapeseed

in Huanghuai regional trials from 2010 to 2015

X A LEES % X LEES %4 X LEES %4
Trial site Correlation coefficient Trial site Correlation coefficient Trial site Correlation coefficient
]r:’:jif)?i 0.70° Hﬁi%an 0.567 Y:fé%ng 0.847
Chf&:iian 0.50° Siﬁzﬂl;l)u LR Yuﬁtﬁ{ng 0.73"
jé?: 0.73 Sl%plii;g 0.57" thf;i]hou 0.597
Fﬁig 0.82 Xfy]fng 0.36

Hex o« KRB,
Note; * * indicates P<C0. 01.

3T B

ity -5 PR I5E 2 [ 18 A R W i R AR E P R —
AN B AR H - 2 b 5 M e B A A AR R (R A
A B, R T AR . it Gauch
SESIRI T G A GE R 43 i A A 35 X (mega-en-
vironment) LG FIT5 3%, H R HARIRE 70 h
AN TR B op A 25 X 3l A A AN [ 9 2R 2 X P 3k A
R AN R B & B, 5 GE Hhonl H A2 R 3 AT
K AT o A 9 B AR A 0 DX L IE AR OR
W B DX 3 X ol R AR AL 5K T A S U
MR A — 2000 0 T BB T R BB, L 2K
56 sl Al 2 1 56 BRGAR TIT AN B2 TXT i Rl ) R A s X
T TA] JCAH 5 s 07AH O T R 3 T BEAT 75 AN [R] o i A2
B o A FE X B IE A e I 5 A i KR 45 2R 0
e 2 5 o T X35 T e PR R S A A AR 2 () B AT
[f] 72 /Y 5% AR BVRE A BOUE X — Sl AP AR S XL il
S AR T OGN b R SR TR AN B
TR O TE A E B R AW O 7 R A5 R
T30 2007 6 T8 R T R AN AR A S
DX 5 1T L D A [ £ it ol A 25 DO A ARtk — 25

o

St

DX g fiE J7 AR R S P p a6 5 A P R B4
bro A X IrRE ) B 5 U G A X 73 fE
{HBA AR AU AT T 98 TR R2E 19 o
EANBE ] T B £ 00 R i Bl BEA X0 B ) SO RER
P 14 50 A BRI R A R B 5 v 7 R A R
AWFFEEE R BN TR E X 11 IR b &
DX 19 DX 20 fE 0 RIAR 2 1 i vy o A 1 DX 1 7

2 B I BE R A U X T e R R
O B K F e . R e R R A, B
78 DX A % HE 22 A 00 i A 2 a0 5 — S B
MIEERE . DX 43 B 7 FAR R MR PEAN 50 A2 Yan
Y GGE BUbR B 43 H7 3 B 5 R 58 A ) B2 H
(4 P T4 A AT 3% 1 1 5Ot 3 36 o5 i AT DA TR
W AWEGE P AR G #EAT B8R GGE 3UbR I 43 B
J7 1 B R WA B A

(5% 30k ]

(1] XK kA e, A 2, 5. 4 ) 46 T 3% P A 25 X 30 36
SR [T, o EURHME ) 241, 2001, 23(2) :80-82.

Liu F L,Zhang D X, Yang J Z,et al. Advances in the national
varieties regional trials for winter rapeseed [ J]. Chinese Jour-
nal of Oil Crop Sciences,2001,23(2) :80-82.

(2] EMF%R.K 0. 453054, 2001 —2010 4 B ¥ ik 3% X

B S b 7 R ST LT i kO A 4, 2012, 28
(40) :18-20.
Wang W R, Chen X, Yang L. Y, et al. Analysis of yields and
qualities of various varieties in Shanghai regional rape tests be-
tween, 2001 and 2010 [J]. Acta Agriculturae Shanghai, 2012,
28(40) :18-20.

[3] Gauch H G,Zobel R W. Identifying mega-environments and tar-
geting genotypes [ J]. Crop Sci,1997,37:311-326.

[4] Yan W K, Hunt L. A, Sheng Q, et al. Cultivar evaluation and
mega-environment investigation based on the GGE biplot []].
Crop Sci,2000,40:597-605.

[5] Yan W K. GGE biplot-a windows application for graphical a-
nalysis of multi-environment trial data and other types of two-
way data [J]. Agron J,2001,93:1111-1118.

[6] Yan W K, Tinker N A. Biplot analysis of multi-environment trial

data: principles and applications [J]. Can J Plant Sci,2006,86:



%10

TR 2%, 45 i U b DX G 3 DX a8 A A AR AN X 43 55

(7]

(8]

9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

623-645.
Yan W K. Crop variety trials: data management and analysis
[M]. Oxford, UK ; Wiley-Blackwell , 2014.
Yan W K,Kang M S,Ma B L, et al. GGE biplot vs. AMMI a-
nalysis of genotype-by-environment data [J]. Crop Sci, 2007,
47:643-655.
7B WUBR &L 43 BT 26 A AR P it B £ s b s e LT AR
Y1244 .2010,36(11) :1805-1819.
Yan W K. Optimal use of biplots in analysis of multi-location
variety test data [J]. Acta Agron Sin, 2010, 36 (11) . 1805-
1819.
BURIEE B A I A AE L 5. 200 4 3k o [ 4% il 30T o ™ i
AR PEIR S (1] o AR 230 4] . 2010, 26 (24) : 375-380.
Zhu L X,Zhang D X,Fu T D.et al. Analysis of yield and dis-
ease resistance traits of new winter rapeseed variety in the
past twenty years in China [ J]. Chinese Agricultural Science
Bulletin,2010,26(24) :375-380.
Gabriel K R. The biplot graphic display of matrices with ap-
plication to principal component analysis [ ] ]. Biometrika,
1971,58:453-467.
PR P K L BIBR L 4. GGE & B 43 BT i A X IR EE
FERER p AR Tr v [V ¥ %4 . 2001, 27 (1) . 21-28.
Yan W K,Sheng Q L, Hu Y G,et al. GGE biplot:an ideal tool
for studying genotype by environment interaction of regional
yield trial data [J]. Acta Agron Sin,2001,27(1) :21-28.
I O o] - & N DR NS T B O T P R
[J]. EW 2241, 2006.,32(2) : 243-248.
Shang Y,Li S Q,Li D R, et al. GGE-biplot analysis of diallel
cross of B.napus L. [J]. Acta Agron Sin, 2006,32(2);243-
248.
JRBWL T H 2. GGE WUbx A i 38 W1 2% 28 3 46 45
Bnysr#r [J]. Fh7.,2009.28(6) :102-104.
Zhou Z S, Wang R, Li J N. Application of GGE biplot on anal-
ysis of diallel cross of B. napus L [J]. Seed,2009,28(6):102-
104.
Yan W K,Falk D E. Biplot analysis of host-by-pathogen data
[J]. Plant Dis,2002,83:1396-1401.
BRIY I 2% %, BRI 15, 45, T GGE BUBR &L 43 A7 i A 4 132 XoF
AL A AR K R R sz e LT ] AR 2E 4, 2009, 35(7)
1328-1335.
Chen S L,Li Y R,Cheng Z S, et al. GGE-biplot analysis of
effects of planting density on growth and yield components of
high oil peanut [J]. Acta Agron Sin,2009,35(7) :1328-1335.
i B AT R K R A GGE BURR I 3 4 & [ /N 2 1
TERY VRS [T, AE# 224, 2003,29(2) : 245-251.
Zhang Y.He Z H,Zhang A M. GGE-biplot for studying paste
property of Chinese spring wheat [ J]. Acta Agron Sin, 2003,
29(2):245-251.
WA ST AL GGE XUbr e 1 3 [ 52 i 7 /N 22 A2 ™ Mk 4 A
s LI, A AR ARl 2 4%, 2010, 18(5) - 988-994.

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Chang L,Chai S X. Application of GGE biplot in spring wheat
yield stability analysis in rainfed areas of China [J]. Chinese
Journal of Eco-Agriculture,2010,18(5) :988-994.

SRS AT IR T L 4. ] GGE RUAR [l 43 47 46 22 X 4 i
B i Z R E R e R R [T, MR 244, 2010, 36
(8):1377-1385.

Zhang Z F,Fu X F,Liu J Q,et al. Yield stability and testing-
site representativeness in national regional trials for oat lines
based on GGE-biplot analysis [J]. Acta Agron Sin, 2010, 36
(8):1377-1385.

WoOBLEIIGE RIS &L BT GGE MR B R A K FE
X AR 50 1 o3 A [T, WiVl 241 . 2011, 23(2) : 197-202.
Shang Y.Jia Q J,Zhu J H,et al. Cultivar evaluation of China
southern winter barley trial based on the GGE biplot [J]. Ac-
ta Agriculturae Zhejiangensis,2011,23(2):197-202.

AEEEEL L M IRAEDE L A TSR B RIRR S R A A
P GGE XUk I 73 #r [1]. T 2 AR AT 5T, 2013, 31 (1)
67-70.

Li Q Q.Gao Y P,Zhang Z F, et al. Stability and testing-site
similarity for common buckwheat lines based on GGE-biplot
analysis [ ]]. Agricultural Research in the Arid Areas, 2013,
31(1):67-70.

WS AL R H LS5 GGE XURR B K i il X J8k 52
PRy A [J]. A E A2 3m4R . 2014,30(6) : 224-228.

Liang Q Y,Li Q C,Wu R, et al. Application of GGE-biplot in
regional trial of maize varieties [ J]. Chinese Agricultural Sci-
ence Bulletin,2014,30(6) :224-228.

JRAC B I L R L A5 URR IBITA 0 A7 O 2 2 s
Foo i R P RO R R [T, RER#,2011,30(2) :318-
321.

Zhou Z J,Tian Z Y,LiJ Y,et al. GGE-biplot analysis on yield
stability and testing-site representativeness of soybean lines in
multi-environment trials [ ]J]. Soybean Science, 2011, 30(2):
318-321.

IO IR . A {55 5T HA-GGE BUbR B K T3
WAL X BOR B B [T FE %4, 2012,38(12) : 2229~
2236.

Xu N Y.Zhang G W,Li J,et al. Evaluation of cotton regional
trial environments based on HA-GGE biplot in the Yangtze
River valley [J]. Acta Agron Sin,2012,38(12):2229-2236.
gLk A R AR BT GGE BUBR [ 43 A T b
CRO My Fni BvE AR [T, FEY 2= 4. 2013,39(1) : 142-152.
Luo J.Zhang H,Deng Z H,et al. Analysis of yield and quality
traits in sugarcane varieties (lines) with GGE-biplot [J]. Acta
Agron Sin,2013,39(1):142-152.

Cooper M, Del.acy I H. Relationship among analytical meth-
ods used to study genotypic variation and genotype-by-envi-
ronment interaction in plant breeding multi-environment ex-

periments [ J]. Theor Appl Genet,1994,88:561-572.



