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ANALYSIS OF VARIANCE FOR “VARIETY xLOCATION” (ENVIRONMENT) INTERACTION OF QN
CHARACTERISTICS

Document prepared by an expert from China

1. The Technical Working Party on Automation and Computer Programs (TWC), at its thirty-second
session, held in Helsinki, Finland, from June 3 to 6, agreed to request experts from China to present the
analysis of variance for the interaction “variety x location” (environment) of the QN characteristics considered
in the study using the statistical module of the new software “DUSTC”, developed by China, for presentation
during the thirty-third session of the TWC (see document TWC/32/28 “Report”, paragraph 81).

2. The Annex to this document contains a copy of a presentation on “analysis of variance for
“variety xlocation” (environment) interaction of QN characteristics” that was made at the thirty-third session
of the TWC.

[Annex follows]
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differentlocations overtwo years
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‘ Analysis of variance
-Zhengdan 958 in differentlocations over 2 years

+ Variety: Zhengdan 958 (hybrids, ZeamaysL.);

+ 7 locations: Harbin(HEB), Gongzhuling(GZL),
Jinan(JN), Nanjing(NJ), Yangling(YL),
Chengdu(CD),Urumchi(URMQ),;

+ Years:2012and 2013.

+ Measurement: on the basis of 13 QNs used in
national Maize DUS testing guideline.
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FIG.1 Measurementlocations in the northof China
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Analysis of variance
-Zhengdan 958 in differentlocations over 2 years

+ Location

Table 1 Geographical factors of 7 DUS testing locations which Zhengdan 958 was measurad in

wvears 2012-2013

Trial location Abbr.code  Longimde Latitude Altitude(n)

Harbin, Heilongjiang HEE 128° 32 457 457 127
Gongzhuling, Jilin GZIL 1247 4% 437 257 173
Jinan, Shandong ™ 117° o 367 427 27
Manjing, Hangsn NI 118° 24 27 20° 26.5
Yanglin, Shaanxi YL 108" o4 34° 157 454
Chengdu, Sichuan CcD 104° 08 30° 387 313
Ursmai, Kinjiang URMQ 877 347 437 47° 47

Analysis of variance

-Zhengdan 958 in differentlocations over 2 years

+ Characteristic

Tabla 2 Maasvred charactenstics and observed method

Mo Characteristics Abbr code Obzerved method
1 Tims of anthaziz Ba MG
2 Time of silk emerpence s MG
3 Tzzzle: length of mein amiz zbove lowsst Lai M5

1zterzl tranch
4 Tzzzle: length of mzin axizs zbove highest Lah M5
1zterzl branch
5 Tzzz2l: number of primary laterzl branches Nap M5
& tzsz2l: length oflaterz] branch Lok M5
T Lazf: width of blada Wob M5
B Plant: height of insertion of peduncle Fip M5
B Plaznt: length Pz M5
10 Plant: ratio height of insertion of paduncls of Rl M5
upper 221 bo plant length
11 Ezr: length Ez M5
12 Ezr: dizmater Edi ME
13 Ezr: nuaber of rows of grzin Enr MS
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Analysis of variance
-Zhengdan 958 in differentlocations over 2 years

+ Result of analysis of variance

Tablz 3 The analysis of varianceof 13 chamctenstics measured two weaars in 7 different locations

Expesmrnil fxicm Taa Tax Lad Lok Nop Lat L Fhp Flx Rkl Ex Eai Emrr
2L | €356 2| €405 23504 2 2431 ) L42E 2 | 2057 2 L5 2 LI 4025303 0452 L3 2T 25l 2
Y=
2013 | €292 2| 63463405 2 2430 2] L4252 | 1237 2 L0342 L0403 o) 24563 042 b |L30F 2) 5.0 2
T e o T T T I T sl O R
P =
T T
i) EER) TS EER EEREI SRR FERIE™ FIELETN EEREERY Rl N1 .é_ 493 14530k
bed =z
¥L €230 e | #2.53 b 3447 o] 1465 af 10.32 Lo el 9,30 o JLO0ILE _}fcél\:-'i.'\_' .-=':-:, 4.3 487k
. 450 o . .
leessen [URMD J4L.50 = e A0 = | 3157 2 QL0226 [124.13
GI €393 = $3.94 b 35.71 0 =2 | 20.3 L =] 202 |L35.06
HEE TRET 2| TLIT 23500 =f 3424 ) 16,63 s | 2040 == L1.2] = | 126,43 o
CD 4300 =] 6300 43309 ol 1505 2 L1003 e | LA L
3 :’.:_: aal .04 048 alL 002 143 2.37 4.77
aque=m | Lemm
CANOVA) = 412 3492 .42 .44 4.39% 3.3 L4+ J20.g4% | 2029+ | 4054 | 292 a7+ 23
df &

Lomemy imdicses amtnees] agmBomes 005 bl widin dae g oo b
SeMamd e emepmend g B 2005 amd 0 el iy bl empmsish

+ Principal Component Analysis (PCA)

Teble 4 Vector loadings and percentage of variztion explzined by the first thres principal components after zzz2zzing
13 mezzured characteristics of Thengdan 858

Characierhdios

1 F 3

Figen vatos 6.T31 1730 1367

Wimriztion swplainad{340) 3751 10558 10318

Cormalative parcsntage3a) 31781 TLTIE BT

Figmmatos wecior

Tims of anthead 051 g0 0041

Tima of Wk smergsncs o1a 0els <0117

Temade: Joazth of masn aoch above Joweat lateeral 0331 Q.40 0.347

branch
Tasals: Isngth of madn 2o abone bighest 0038 Eelg| 0877
lztoral branch

Tennsl srmmbar of prémoesy latera] branchs -0L113

temeal: Jength of lateral branch 0174

Leaf: widh of blada 1

Plari: hedshi of imeerSion of padancls -0014

Plasi: leagth 009s

Plant: rasio height of sversion of paduncls of -0.153
upper sar o plant tengh

Ear: leagh 031 sl

Ear: dmatsr 0451 0oE3

0151 0032

Ear: mwmber of sows of gmén
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+ Biplot Analysis (GGE biplot software)

GGEbiplot - Start

Friendly Notice =)

Because your GGEbiplot license has expired, the biplots will display only a
limited number of entries and testers. Please contact
service@ggebiplot.com for a fully functional GGEbiplot license.

_ == |

+ BiplotAnalysis (GGE biplot software)

06—

05+

04

03+

IPC2

1 L] L] 1 ] L] 1 ] 1 L 1 L] ]
05 04 03 02 01 00 01 02 03 04 05 06 07
IPC1

Fiz 2 Biplot nzlysis of 2cological ragionzlization baszd on 7 mezsured quantitztive characteristics of Znenzdan 958
observad in diferent locations

This biplot was baszd on b-weighted values relative to mean (3czlinz=5) znd double-centered (Canterinz=3)
locations and charactaristic two way datzsats with environment-focusad singular valus portioning (SVP=2) mathod.

I.Iznd I stand by diferent ecological ragions, razpactively
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Analysis of variance
-Zhengdan 958 in differentlocations over 2 years

+ Ecological region

Table 6 Geoeraphical factors of three scolosical rasion divided by GGE tiplot analysis

Ecological region Trial location Abbr. code Longitde Latitude| Altitudem)

Harbin, Heilonzjiznz HEE 1287 32 |48 4 127
Ecologicalresion]  Gonzzhuling, Jilin GZL 124° 42 |43" 28 175
Urumai, Xinjianz URMOQ 877 34" |43° 47 947
Ecclogical resicn  Jinan, Shandong ™ 117° 04 |36 42 27
I Vanglin, Shaanxi YL 1087 04 [34° 15 434
B
1|

+ Ecological regional feature of Zhengdan958

Tablz 7 The values ufaa.chcha:x:baiiticufﬂ:a:;da.ﬂg 58in differant a::dng:.cal rez,iu:s

Ecological ragion
Chafacteristic . . Ecological repion Ecologiczl region
Ecological region I = I = = - =
Time of anthesis GB1+031a 5570520 G700+ 100
Times of silk smargence GE13£0E8= 5663+1.10b 6625+1 31
Tzzsle: length of mein zxis above lowest laterz] 35380402 341410432 34032040
brznch
Tazzle: length ofmain axis zhowvs highest laterz] 14580+030= 14 ETE0 142 14142030
brznch
Tzzzel: length oflatesz] beanch 20B3+0358=2 18353+03 7 G&TH0 56
Lazf: width of blada 11.00£0.122 0. 73x013b 10800142
Mant: height of insertion of peduncle 12834+2 752 04 B7+2050
Plant: length 22780+ Bk
Plant: ratio height ofinsertion of peduncle ofupper 0450012 0.42+0.010
eaf (o plant length
Ear: length 18072025 17 TEE015E 1661 £0.22c

Vathom Follommed by cdiffarant ooy &n fhe wems soor 2o sipndfcanthy diffarand =1 3% probebdbty Jevel
Thes sromeen = SF stmncdy for thes smeen of sech dherarissyiic 0 cornesponding scological negicn and fy standerd arnor



TWC/33/27 Rev.
Annex, page 7

Results

+ No significantvariance between years, while
significant or extremely significantvariance in
locations (ANOVA);

+ Stability of characteristics (ANOVA)
- 6 QNs (Php,Ple et al.) less stable;
- 2 QNs (Lol,Loh) more stable;
+ Importance of characteristics (PCA)
- PC1, 8QNs (Php,Fle et al.) more important;
- PC3, 2QNs (Lol,Loh)less important;

Results

+ Correlation of characteristics (Biplot Analysis);

- positive (Toa, Tos)/ negative or uncorrelated
(Nop, Toa );

+ Delineation of location (Biplot Analysis)
- divided into 3 regions related to latitude;

- phenotype values of locations related to the
length of characteristic-vector projection;

+ Feature analysis of ecological region (ANOVA);
- mutual verification
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Conclusions

« Stability and importance of QNs
- correlated
- independent

+ ‘Reliable’ characteristic
- more stable but less important

+ Ecological classification
- less stable but more important

+ Suitable ecological region
-YLand JN

Contents

+ Analysis of variance for “variety Xlocation”
(environment) interaction of QN
characteristics
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Analysis of variance
- 5 varieties in differentlocations with 10 QNs

+ Varieties: Mo17, Dan340, Shen137, Danyu13,
Zhongd51 (ZeamaysL.),

+ Locations: Danzhou(DZ), Guangzhou(GZ),
Chengdu(CD), Jinan(JN),Yanglin(YL),Nanjing(NJ),
Gongzhuling(GZL), Harbin(HEB);

¢ Year: 2012;

+ Description: on the basis of 11 measured
quantitative characteristics.

FIG.3 Obsarvation locations in China
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+ Theresults of analysis of variance
- 5 varieties in differentlocations with 11 QNs

Tahls & Ths jodot aredyss of veriancs of 2] fhs charadmrhtios obssrved of diffeent moios veristios fn diffaret Jocations
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Results

+ Significant or extremely significant variance
between varietiesand locations (ANOVA);

+ Variety x locationinteraction (ANOVA)
- 8 QNs (Php,Ple et al.)
- 3 QNs (Lol,Loh,Lob)

+ Genotypic and environmental effect
- 8/11 QNs dominated by genotype;

- 3/11 QNs (Php,Ple,Rhl) dominated by
environment;
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GGE biplot analysis

+ “Environmental Vector” View,
- correlation of locations

+ “Discriminating Ability vs. Representativeness”
View

- discriminatingability of locations
- representativelocation
- Average Environment Axis, AEA

Variation of variety descriptions
-5 varieties in differentlocations with 10 QNs

# Tassle: lengthof main anis abovelowestlateral branch

Table & The averazse and UV of Lol of 3 varistiss in 8 different locations places

Veriety o ¥L oz HJ GZ IN HEBE GIL MEAN  Cw[%)
Mc17 3283 3473 3052 3554 3092 3765 3EDD 4066 3512 102
Dan3a0 2430 3128 2082 2545 2714 2662 3350 3081 2742 151
Shenl3F 3407 4040 3082 3525 3E7S 3484 4330 4133 3735 114
Danyuld 3111 3230 2680 24353 3104 2250 3320 3407 3055 118
Zhongd5l 3023 2836 2411 27T6T7 2EOS 3180 33BD 3382 2982 111
MEAN 3051 3368 2662 2965 3120 3210 3676 3614

CV[3) 124 123 160 181 147 135 111 128
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24 PCY « BS. 1%, PC2 = 11 5% Som « 956%
Transform = 0, Scalng = 0, Centering » 2, SVP» 2
184 Danyul}
Dan3#d
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FIG.4 Environmental vector and discrimination view of the GGE biplot of Lol

+ Correlation Analysis (SPSS)

Tableld Corrslation cosfficient of Lol zmong the locations uead for biplot znaly=is

Location cD YL DZ NI GZ N HEE
cD
TL 0.661
DZ 0944* 0786
NI 0.702 0770 0816
GZ 0.738 0958*  0.799 0.663
TN 0842 0579 0879  09514° 0340
HEE 0754 0087 0841 0820 0968™ 0672
GZL 0.880° 0837 0961% 0042° 0790  0928°  0802°

*sipnificant cosralation at 0005 probabdity level;
** zignificant comrelation 2t 0.01 probebitifylewal
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Variation of variety descriptions
-5 varieties in differentlocations with 10 QNs

# Tassle: lengthof main avs above highestlateral branch

Tablz 11 Theavermpge and CV of Lokof 3 varistiss in 8 different locations places

s
. [x] L Dz MJ GT IN HEB GIL MEAN CW[%}
\'{

Mol7 2723 2652 2223 27T4R 26820 3055 27ED 3126 2752 99
Dan3a0 1271 23%F 1584 1BES 22.E3 1BET 2380 2326 20B4 143
Shenl3F 27538 2ZERE Z1EB1 24536 2864 2374 3100 2938 2685 119
Danyuld 2601 2173 18353 1645 2354 1BS0 2230 1851 2100 47

Zhongd3l 2433 2310 1BE® 2031 2432 2573 232530 2613 23355 112

MEAN 2457 2432 15,67 214% 2534 2348 2600 2551

V) 128 117 131 208 24 214 132 182

TR G R S B
Transform « O, Scalng « 0, Centerng « 2 SVP 2

24+ Danyul3

18+

Shenl3?

NOTO

Dan3i0 \

Zhist

T T T T T T T T T T
18 12 086 00 06 12 18 24 30 36

PC1

FIG.5 Environmental vactor and discrimination view of the GGE biplot of Loh
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+ Correlation Analysis (SPSS)

Tebil=l2 Corrslation cosficient of Lok zmong the locations wsed for biplot anzlysis

Location cD YL DZ NI GZ JN HEB

CcD

TL 0474

DZ 0.560% 0.631

NI 0538 0.362 0.741

GZ 0.806 0893 0833 0819

TN 03532 0334 0.676 0874 0393
HEB 0383 047 0.698 0828 0841° 0.593
GZL 0.463 0.334 0653 0975% 0788  0.880° 0.362

*zipnificant cosralation at 0005 probabdity lavel;

** zsignificant correlztion 2t 001 probebititylswsl

Variation of variety descriptions
-5 varieties in differentlocations with 10 QNs

# Tassle: number of primary lateral branches

Table 13 The average and OV of Nop of 3 varistiss in § different locahons places

o ¥L Dz Ml GZ IN HEBE GIL MEAN  Cw[%)
Mc17 5.00 4.EE 732 730 300 445 700 7325 5.83 28.5
Dan3a0 942 1359 9.18 11.40 5.00 13.14 1600 1645 1177 326
Shenl3T 2073 12.2% 9.98 1540 BOD 1862 1220 1700 14328 308
Danyuld 1192 1038 7.53 1250 600 1100 1330 1570 1104 282
Zhongd5l 533 535 387 5.00 300 €37 4730 755 5.15 273
MEAN 1p48 230 758 10,40 5.00 1072 1084 1272
O[3} E13 422 310 383 424 52.5 438 3EE
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[FCT= e %, P2 = 0%, Sum = 57 1%
Tranaform « 9, Scalng « 0 Centerng » 2. SVP» 2
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FIG.6 Environmental vactor and discrimination view of the GGE biplot of Nop

+ Correlation Analysis (SPSS)

Teblal4 Corrslation cosficient of Nop zmong the locztions used for biplot znalw=is

Location cD YL DZ NI GZ N HEE

cD

TL 0.703

DZ 0.718 0.793

NI 0.913* 0840 0889

GZ 0.931* 0792 0756  0.960™

TN 0939 (.a82° 0766 0901 0947
HEE 03540  0.043° 0.802 0.79%6 0.671 0713
GZL 0794 0o72* 078% 0916 0885 0903 0923

*sipnificant cosralation at 0005 probabdity level;
** zignificant comrelation 2t 0.01 probebitifylewal




TWC/33/27 Rev.
Annex, page 16

Variation of variety descriptions
-5 varieties in differentlocations with 10 QNs

# Tassle: length of lateral branch

Tablz 153 Theaveraze and CV of Lobof 3 vanstizs in 8 different locations places

RO
_ [a] ¥L oz NI &I IN HEB GIL MEAN CW[%}
—
Mol7 1288 1R7E 1566 1576 15890 1850 1930 2072 1719 1as
Dan3a0 1313 1656 1061 1260 1548 1232 1610 17.16 14324 167
Shenl3T 1406 22698 1642 1453 2057 1851 2360 2248 1916 124
Danyuld 1821 2165 1662 1540 2048 1975 2160 2232% 1950 128
Zhongd3l 1354 1838 1502 1250 1311 1888 2000 18534 1656 124
MEAN 1437 1261 1487 1432 1710 1781 2012 2043
V%) 153 128 166 102 153 177 138 1037
2.5 -1PC1 « T 5%, PC2 « 20%, Sum » 50 5%
Teansfoem « O, Scalng = 0, Centerng « 2 SV 2
20+ Zhisl
15+
N
//
10+ g
Mol? > 4
P
c 05+
2
0.0+
05+
1.0
Dan3&d \\\
= @
I T I T 1 I I 1 T T 1
20 <15 <10 05 00 05 10 15 20 25 30
PC1

FIG.7 Environmental vactor and discrimination view of the GGE biplot of Lob
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+ Correlation Analysis (SPSS)

Tebil=ld Corrslation cosficient of Lok zmong the locations wsed for biplot znzlysis

Location cD YL DZ NI GZ JN HEB

CcD

TL 0387

DZ 0473 0.330

NI 0.400 0.672 0.768

GZ 0.637 0.360 0513 0.647

TN 0.406 0622 0927 0336
HEB 04435 0938 (Q88% 0.589 0.681 0.736
GZL 0365  0932° 0947 0822 0.738 0771 0.936°

*zipnificant cosralation at 0005 probabdity lavel;
** zsignificant correlztion 2t 001 probebititylswsl

Variation of variety descriptions
-5 varieties in differentlocations with 10 QNs

# Leaf: width of blade

Table 17 Theaveraze and CV of Fobof 3 varietiss in 8 different locations places

BT
N co ¥L Dz NI GZ IN HEB GIL MEAN Cu[%)
\l{

Mc17 1068 745 FED 1p8E 963 BED B25 244 9.15 131
Dan3a0 1003  BA41 [ ) 872 BED B55 B.ES 237 B2 107
Shenl3T 1132 1074 2E3 1023 1150 1006 1065 11BE 1QUBS 7.3
Danyuld 979 BEE BEE 1065 BED 1050 BAS 999 857 ED
Zhongd5l 1058 78D B34 1022 950 BAz 215 10405 927 107
MEAN 1060 B76 B37 1034 o682 224 213 1014

O[3} 7B 136 128 43 11E 04 100 100
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PC1 = TE.2%, PC2 » 16.4%, Sum = 93.2%
1.6 ~rranaterm « 0, Scalng « 0, Centering = 2 5VP o2

Sheals?

08+ /

P /
c
¢ A

04 / 02

PC1

FIG.8 Environmental vactor and discrimination view of the GGE biplot of Wob

+ Correlation Analysis (SPSS)

Teblal® Corrslation cosficient of Wob zmong the lecations ueed for biplot znabysi=

Location cD YL DZ NI GZ N HEE

cD

TL 0.681

DZ 0.633 0.769

NI

GZ 0.978" 0.763 0.776

TN 0712 0.768 0323
HEE 0779 0.486° 0.837 0.837 0339
GZL 0834 0201 0898 0.903° 0383 0982

*sipnificant cosralation at 0005 probabdity level;
** zignificant comrelation 2t 0.01 probebitifylewal
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Variation of variety descriptions
-5 varieties in differentlocations with 10 QNs

# Plant: height of insertion of peduncle

Tablz 19 The averaze and CV of Php of 3 varietiss in 8 different locations places

\_"T e YL oz o &2 IN HEB  GIL  MEAN CV[E)

Mol7 4367 £7.12 36E1 5450 4850 SZED 7200 5310 6111 260

Dan340 4708 E121 3483 42320 3220 B340 367E 334

Shenl37 B258 o048 5455 BODED 3032 10670 BOEE 248

1i620 7401 3B3

Danyul3d TEOE E7S0 4441 E200  3BEE

Zhongdsl B33 &737 5434 7180 52322 T038 BLID 933530 T1lEf 20,0
MEAN 6635 70O.BZ 4BS% E3BE6 4442 £534 ETE4 2B52
V) 290 180 188 hL-T -] 183 45 207 124

PCY « 63.6%, PC2 » 16.4%, Sum » 3%%
Transform = 0, Scalng = 0, Centering = 2. SVP 2

3.0+ Zhist
Meol? N

NO D

30~

Shenl3?

45

| I I | 1 | 1 |
-30 15 00 15 30 45 6.0 75

PC1

FIG.S Environmental vactor and discrimination view of the GGE biplot of Php
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+ Correlation Analysis (SPSS)

Tebil=20 Corrslation cosficient of Php zmong the locations wsad for biplotanzlysis

Location cD YL DZ NI GZ JN HEB

CcD

TL 0.580

DZ 0290 03505

NI 0.368 0.338 0.389

GZ 0.429 0536 0.064™ 0.716

TN 0.710 0344 0.610
HEB 0772 0316 03541 0.573
GZL 07 0471 0303 0377 0972

*zipnificant cosralation at 0005 probabdity lavel;
** zsignificant correlztion 2t 001 probebititylswsl

Variation of variety descriptions
-5 varieties in differentlocations with 10 QNs

4 Plant: length

Table 21 The average and OV of Plzof 3 vanstiesin 8 different locations places

BT
N co ¥L Dz MJ GZ IN HEB GIL MEAN
\l{

W}
Mc17 1275 19487 18882 16270 139280 17E4S 20300 21485 17215 135
Dan3a0 14750 17882 12442 16480 13721 12352 18830 21625 17012 1B%
Shenl3T 2133 230B1 16836 21270 120BE 20452 24630 26330 21653 138
Danyuld 1E35E 17308 13504 15300 14352 1BDSD 22000 26415 1B161 235
Zhongd5l 22575 21236 18835 20530 17867 1303 21480 23240 20729 112
MEAN 1EESE 18757 15344 17970 15801 12404 21544 23055

O[3} 174 120 1432 152 158 1.7 B7 101
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BC1 = T4.2%, P2 » 10%, Sum = 90.0%
6.0 “YTranstoem « 0, Scalng « 0, Comtering = 2. 5VP = 2
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FIG.10 Environmental vactor and discrimination view of the GGE biplot of Pls

+ Correlation Analysis (SPSS)

Tebladl Correlation cosficient of PLlezmong the locations us=d for biplotanalysis

Location cD YL DZ NI GZ N HEE

cD

TL 0.738

DZ 0.697 0.303

NI 0836  0.043° 0.648

GZ 0920* 0921° 0639 0.965"

TN 0.709 0.708 0335  0a&g” 0822
HEE 0.726 0.698 0401 0.654 0.807 0308
GZL 0.631 0299 0339 0.363 0214 0.335

*sipnificant cosralation at 0005 probabdity level;
** zignificant comrelation 2t 0.01 probebitifylewal
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Variation of variety descriptions
-5 varieties in differentlocations with 10 QNs

# Ear: length

Tabla 23 Theaverase and CV of Elsof 3 varistiss in 8 different locations places

L Dz Ml &z IN HEB &ZL MEAN CW[%}
Mol7 1353 1565 1445 1308 1400 1658 1550 1632 1489 BE
Dandad 922 1360 1330 1421 1180 1375 1435 15435 1319 147
Shenl37 1862 2050 17.1% 1627 1745 2015 2305 2120 1835 121
Danyuld 1608 1510 1160 1305 1353 1350 1345 16860 1411 115
Zhongd3l 1248 1072 5959 14.04 1061 10BE 1540 1415 1223 17.2
ME&N 13488 1519 1323 1413 1344 1457 1635 1674
V%) 255 245 21E 43 ia7 236 235 izs
25T ow. e v 1o, Sem e 03 T
Trasatomm « 0, Scalevy = 0, Cestarng = 2. SVP = 2
20 Daniio
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FIG.11 Environmental vactorand discrimination view of the GGE biplot of Els
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+ Correlation Analysis (SPSS)

Tzbl=14 Corrslation cosficient of Ele zmong the locztions veed for biplotznalysis

Location cD YL DZ NI GZ JN HEB

CcD

TL 0.760

DZ 0475 0023°

NI 0421 0.621 0.616

GZ 0.837 0937 08m 0.580

TN 0638 0965 0977% 0600  0.950°
HEB 0.662 0.7%8 0760  0000° 0.304 0811
GZL 0303 0981* 0371 0735 0972 o924 0371

*zipnificant cosralation at 0005 probabdity lavel;
** zsignificant correlztion 2t 001 probebititylswsl

Variation of variety descriptions
-5 varieties in differentlocations with 10 QNs

# Ear: diameter

Tabla 23 Theaverase and CV of Ediof 3 varistiesin § different locations places

BT
N co ¥L Dz MJ GZ IN HEE GIL MEAN Cu[%)
\l{

Mc17 268 320 328 362 295 3BE 374 257 338 123
Dan3a0 334 4352 448 502 458 463 5.29 5.00 480 128
Shenl3T 423 473 405 438 438 484 .08 305 482 B2
Danyuld 320 354 312 341 373 4.10 343 400 365 92
Zhongd5l 383 343 320 3591 380 3.55 451 430 379 116
MEAN 360 383 382 407 3EE8 420 441 440

O[3} 166 178 165 159 178 7 1E4 13E
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1.0 ~{PCt « B0.6%. PC2 = 1268%. Sum» 932%
Transform = §, Scaing = 0, Cecterng « 2. SWP» 2
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FIG.12 Environmental vactor and discrimination view of the GGE biplot of Edi

+ Correlation Analysis (SPSS)

Tabla26 Comelation cosficient of Edi among the locztions waed for biplot 2nzlwis

Location cD YL DZ NI GZ N HEE
cD
TL 0.476
DZ 0.899°
NI 0823  0.950™
GZ 0603 093%™ 0.833 0.798
TN 0317  0g928° 0.840 0.672 0.339
HEE 0273 0.333 0875 0043 0.804 0.610
GZL 0331 0837 0.873 0.878 0966 0782 0926°

*sipnificant cosralation at 0005 probabdity level;
** zignificant comrelation 2t 0.01 probebitifylewal
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Variation of variety descriptions

-5 varieties in differentlocations with 10 QNs

# Ear: number of rows of grain

Tabla 27 Theaveraze and CV of Enrof 3 varisties in § different locabions places

oo L Dz Ml GZ IN HEB &ZL MEAN CW[%}
Mol7 1117 1053 851 1127 1000 1050 980 1170 1057 7.1
Dandad 1150 1EEBD 1523 1220 1750 2050 18850 1200 1754 14
Shenl37 1433 1540 1388 1440 1425 1505 1480 1670 1458 68
Danyuld 1350 1280 ok 1100 1420 100D 1053 1250 1187 135
Zhongd3l 20,17 1747 13680 1260 1658 1700 1200 1950 1751 124
MEAN 1413 1520 1245 1508 1451 1461 1453 1556
V%) 257 225 202 275 20,0 304 220 233
PC1 = B4 5%, PO = 12 5%, Sume TR
Tesradorm = B, Scalng = 0 Conigring = 2. VP = T
b Diandd
1.6
1.2
P e Mal? dﬁ-fﬂ
c -
2 :
06 Shenl3T \“x
1'\.
1,2 \\_‘
'\'\.‘.
b
1A k1]
Ihail
_t_
< T T T T T T T T T T
18 =12 <0 & ] 0.5 12 1.8 24 30 B
PG

FIG.13 Environmental vector and diserimination view of theGGE tiplot of Ermr
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+ Correlation Analysis (SPSS)

Tebil=1E Correlation cosficient of Ewnr zmong the locztions wead for biplot anzlysis

Location cD YL DZ NI GZ JN HEB

CcD

TL 03938

DZ 0972*"

NI 0301 000 0.876

GZ 0430 o027 0819 0835

TN 0543 0960% 09397 0.823
HEB 0330 0950  0919° 0986™  0889° Qo41°
GZL 0369 0938 0927° (973" 0864  0925° 0995"

*zipnificant cosralation at 0005 probabdity lavel;
** zsignificant correlztion 2t 001 probebititylswsl

+ Variation of variety descriptions

Teble 29 Coefficient of variation of 11 Qs

Cho | Zel (38) | ek (34) | Mo 38) | Zed (36 | mee 360 | Fre (38 | P38 | BRI | Bl 38 | B8 | Ee3)
Variaty [102In150 | 9 9]4T |27 3316 | 125094 | TInl3 ] |2000-3353 (DL2~23.5 | DOTndES | 35172 | S2n118 | T1n164
Locaticn |11.1~15.1 | 94~214 |310~603 | 102093 | 43~03.6 | 124-250 | 77174 | T.0~174 | 93255 | 12 7~184 | 200257

+ No or negative correlation amongsome
locations (Biplot Analysis)

Tzbls 30 Ecologiczl region dalinsztion of some locztions bassd on biplot znztvsis of some (M=

Characteristic Ecological region VA7 Ecological ragion *B”
Lok GL ™
Wah CDUGE NLIN
Php DILGI TH,GZL HER
Fig DI GIL
Eie D
Edi D NIDZ
Enr D ™
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Results

+ Extremely significantvariancein locations and
varieties (ANOVA);

+ “variety Xlocation” interaction (ANOVA)
- 8 QNs (Nop,Php et al.) extremely significant;
- 2 QNs (Ple,Rhl) significant;
- 3 QNs (Lol,Loh,Lob) not significant;
+ Environmental main effect (ANOVA)
- 3QNs (Php,Ple Rhl);

Conclusions

« Discriminating ability of location(Biplot Analysis)
- depends on the vector length;
- correlated to CV of locations:

+ Relationships of locations(Biplot Analysis)
- depends on the vector angles;
- clarify locations in differentecological region;
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Thanks for your attention!

[End of Annex and of document]



