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Gray Correlation Analysis and DTOPSIS Method for Comprehensive Agronomic
Performance Analysis of New Soybean Varieties( Lines) in Henan Regional Test

ZAN Kai, ZHOU Qing, ZHANG Zhi-min, ZHENG Li-min, WANG Feng-ju, CHEN Ya-guang, LI Ming-jun,
XU Shu-xia

(Anyang Academy of Agricultural Sciences, Anyang 455000, China)

Abstract; In order to provide basis and method for identifying and estimating the new soybean varieties (lines) , gray correla-
tion analysis method and DTOPSIS method were used to comprehensively evaluate 14 soybean varieties (lines) which partici-
pated in the summer soybean regional test in Henan province in 2014. The advantages and disadvantages of each tested variety
were evaluated to identify and appraise these new soybean varieties(lines) , and the effects of the two methods on comprehen-
sive evaluation were assessed as well. The traits weight were determined by the method of gray correlation to ensure the objec-
tivity and reliability of the comprehensive evaluation results, at the same time, the same standard varieties were utilized in the
method of gray correlation analysis and the DTOPSIS to verify the accuracy of the analysis results by comparing the analysis re-
sults of these two methods. Comparison results between these two methods showed that the differences of Ci values calculated
by DTOPSIS method for different varieties were significant, meaning that the differences in comprehensive traits between varie-
ties were fully expressed. While the Gi values of gray correlation analysis method were not significant, by which a conclusion
was drawn that the comprehensive evaluation effects of gray correlation analysis method were poorer than the DTOPSIS method.

The results of correlation analysis showed that the varieties had a consistent ranking in the calculation method of the gray corre-
lation analysis and the DTOPSIS, and were not consistent with the rankings based simply on the yield of the varieties. All of
the above illustrated that both of the gray correlation analysis and DTOPSIS method can make scientific comprehensive evalua-
tion of soybean varieties (lines), among which the DTOPSIS method has a relatively better evaluation effect.

Keywords: Gray correlation analysis; DTOPSIS analysis; Soybean; Comprehensive traits evaluation
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Table 1 Raw data for the evaluation factors of the tested varieties

e o e AFW ERg RS EEER R AR MR RMRREC TRE
)
e Yield Growth Lodging Virus  Purple epilepsy Plant Effective  Pods per Seed number 100-seed
Code Variety
/(t*hm~%) period/d grade level rate/%  height/em  branches plant per plant weight/g
X1 JF 5089 3.06 112.5 0.9 0.1 0.8 61.5 2.8 42.5 88.4 20.0
X2 J& S21 3.21 115.6 0.9 0.5 0.5 69.0 2.3 46.8 90. 4 20.0
X3 KHE1%5 3.30 116.5 0.4 0.4 0.1 56.4 2.6 42.0 77.5 24.9
X4 FkiR 1301 3.09 115.1 0.3 0.5 1.8 74.7 2.0 43.3 75.7 24.9
X5 Fk AR 1205 3.04 117.0 0.4 0.1 0.8 71.1 2.6 42.3 71.7 24.8
X6 217 5156 3.29 112.2 0.5 0.1 0.2 62.6 3.0 43.2 75.6 23.8
X7  9fE X08110-1 3.19 109. 5 0.5 0.1 0.8 66. 1 2.2 47.2 96. 4 19.1
X8 JHE 22 3.15 121.2 1.4 0.5 0.9 74.0 3.0 48.3 90.2 20.7
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Cod Vm]' Yield Growth Lodging Virus  Purple epilepsy Plant Effective ~ Pods per Seed number 100-seed
ode ariet
' /(t*hm~%) period/d grade level rate/%  height/em  branches plant per plant weight/g
X9 BT 1788 3.31 117.2 1.0 0.5 0.5 74.6 3.0 47.3 89. 1 23.1
X10 50356 3.28 114.8 0.8 0.1 0.5 73.3 2.2 49.0 96. 1 19.0
X11 Y 11 3.13 116.5 1.2 0.5 0.7 83.4 2.2 57.4 106. 6 19.0
X12 5. 1201 3.19 114.2 0.5 0.1 0.2 74.4 3.2 53.6 100. 9 16.7
X13 W 137 3.05 114.2 0.1 0.1 0.8 58.9 1.4 39.2 87.8 19.9
X14 7z 10C8 3.01 114.0 0.5 0.4 0.8 68.3 2.7 48.0 95.1 19.6
X0 2% fhp 3.31 114.8 0.1 0.1 0.1 71.1 3.2 57.4 106. 6 24.9
1.3 7k PRAL R (i B WAL T 0 ~ 1 Z 0] FEBER
13,1 REFBENVE RIEEA T Agng 10 DHRIRP AT Bk R PSR bR 814K

KERGHIE AL 14 NP EE D KORS, &
A EFOIZ RGP — DN R, DA AR, B
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PAEBEAZ BRI X, , i 25 TP AR A8 R A 1 s
A HCEEI X0 32 FH R (6 5 G 43 BT T H 45 L i
HR LR ERE G, JFARYE Gi (ER/NX 25 R
FTERIEAT HEA , = T AR A2 SR, £
P AL PR Excel 2010 47 (R A o

(1) e R A b B R 2 1 Al R4 0 & 40

9% ST B AR 0 5 FE R B, e R SR
FIEFSFRIEE . LA AR X, (k) it 4915
(AR, X, (k) 9 T GO AL BT BREL, X, (k) S s o
FOAEL, b REAREL b = 1 ~ 10, TG HE AL AL RS 5L
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Table 2 Data disposal of the main traits with non-dimensional treatment

. et AEH O ER% EER £ RS PR A BRARSEE ARk JERAC S
- - Growth Lodging Virus Purple Plant Effective ~ Pods per  Seed number 100-seed
period grade level epilepsy rate height branches plant per plant weight
X1 0.9235 0. 9804 0. 1111 1. 0000 0. 1250 0. 8810 0. 8750 0. 7404 0. 8293 0. 8032
X2 0.9702 0.9931 0.1111 0.2000 0. 2000 0.9713 0.7188 0. 8153 0. 8480 0. 8032
X3 0. 9963 0. 9854 0. 2500 0. 2500 1. 0000 0. 8287 0. 8125 0.7317 0.7270 1. 0000
X4 0.9327 0.9974 0.3333 0.2000 0. 0556 0.9518 0. 6250 0. 7544 0.7101 1. 0000
X5 0.9184 0.9812 0. 2500 1. 0000 0. 1250 1. 0000 0. 8125 0. 7369 0. 6726 0. 9960
X6 0. 9950 0.9779 0. 2000 1. 0000 0. 5000 0. 8932 0.9375 0.7526 0.7092 0. 9558
X7 0. 9635 0. 9559 0.2000 1. 0000 0. 1250 0.9343 0. 6875 0. 8223 0.9043 0.7671
X8 0. 9503 0.9472 0.0714 0.2000 0. 1111 0. 9608 0.9375 0. 8415 0. 8462 0.8313
X9 1. 0000 0.9795 0. 1000 0. 2000 0. 2000 0.9531 0.9375 0. 8240 0. 8358 0.9277
X10 0. 9897 1. 0000 0. 1250 1. 0000 0. 2000 0.9700 0. 6875 0. 8537 0.9015 0.7631
X11 0. 9463 0. 9854 0. 0833 0.2000 0. 1429 0. 8525 0. 6875 1. 0000 1. 0000 0.7631
X12 0. 9629 0.9948 0. 2000 1. 0000 0. 5000 0. 9556 1. 0000 0.9338 0. 9465 0. 6707
X13 0.9223 0. 9948 1. 0000 1. 0000 0. 1250 0. 8535 0.4375 0. 6829 0. 8236 0.7992
X14 0.9108 0.9931 0.2000 0.2500 0. 1250 0. 9621 0. 8438 0. 8362 0. 8921 0.7871
X0 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000

()AL ENEENSEESHRMESN 2 KIS PRI 5 R 22 (H maxAd (k) 5 /b 220
B ZARHE, 2~ Ai (k) = 1X, (k) - X, (k) 1, JF

minAi(k) .
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LA 14 A58 AP 10 A HRREE A5 T i 49 fk b 2
AT W bR A S, 1 Bh 2 H bR e 3 Tn) 8 < 2
AU AN AR REAR A ARy vk T A i A oG 2R
AU IAEXT G BE i, 35 I8 Ci A5 R/ - 2l
FREOLE T o S5 s BCH o o4 o ol %) 6 7 R G it
AL AL AR 5 K A OCHRIE AR W] o 43 BT R e A5
yawsw (1l

(DB YSRMRE R:R, =W, x X; (k) , = W,
R AR, ISR A5 15 91 E5Hle 0 Fe KAEL i Rl i
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Table 3 Main traits decision matrix R for each variety
s _— AFE BRSC REER R PR AR BRI BRI AR
oo Vil Growth  Lodging  Virus Purple Plant  Effective  Pods per  Seed number 100-seed
period grade level epilepsy rate height branches plant per plant weight
X1 0. 0954 0.1182 0. 0081 0.1198 0. 0094 0. 0937 0.0971 0. 0651 0. 0801 0. 0855
X2 0. 1002 0.1198 0. 0081 0. 0240 0.0150 0.1033 0.0798 0.0717 0.0819 0. 0855
X3 0. 1029 0.1188 0.0182 0. 0300 0.0752 0. 0882 0. 0902 0. 0643 0. 0702 0. 1065
X4 0. 0963 0. 1203 0. 0243 0. 0240 0. 0042 0.1013 0. 0694 0. 0663 0. 0686 0. 1065
X5 0. 0949 0.1183 0.0182 0.1198 0. 0094 0. 1064 0. 0902 0. 0648 0. 0650 0. 1061
X6 0.1028 0.1179 0.0146 0.1198 0. 0376 0. 0950 0. 1041 0. 0662 0. 0685 0.1018
X7 0. 0995 0.1153 0. 0146 0.1198 0. 0094 0. 0994 0.0763 0.0723 0. 0874 0. 0817
X8 0. 0982 0.1142 0. 0052 0. 0240 0. 0084 0. 1022 0. 1041 0. 0740 0. 0817 0. 0885
X9 0.1033 0.1181 0. 0073 0. 0240 0.0150 0.1014 0. 1041 0.0724 0. 0807 0. 0988
X10 0. 1022 0. 1206 0. 0091 0.1198 0.0150 0. 1032 0.0763 0. 0750 0. 0871 0.0813
X11 0.0977 0.1188 0. 0061 0. 0240 0.0107 0. 0907 0.0763 0. 0879 0. 0966 0.0813
X12 0. 0995 0. 1200 0. 0146 0.1198 0.0376 0.1017 0.1110 0. 0821 0.0914 0.0714
X13 0. 0953 0. 1200 0.0728 0.1198 0. 0094 0. 0908 0. 0486 0. 0600 0. 0796 0. 0851
X14 0. 0941 0.1198 0. 0146 0. 0300 0. 0094 0.1024 0. 0937 0.0735 0. 0862 0. 0838
Y 0. 1033 0. 1206 0. 0728 0. 1198 0.0752 0. 1064 0.1110 0. 0879 0. 0966 0. 1065
Y- 0.0941 0.1142 0. 0052 0. 0240 0. 0042 0. 0882 0. 0486 0. 0600 0. 0650 0.0714
(2) i Fh A PR 5 RAEPEIRIOBERS 7 J055 M ILpE.
[V VIRTN o N p
m%@&@%ﬁ%&%ﬁ%@ﬁ@?: ) EREsE
SENICETNS 2.1 REEEEEHHER
2.1.1 mEHEEE S (R) SR

ST =S (R, (k) - ¥,

(3) & il Ffox BEAR g 9 A XTI € = 87/
(S7+S7), X C,e[0,1],i=1~14,
1.3.3  RE M F ke rs  RHIPN KR E
:F1 DTOPSIS 43 25 Rl Stk F 45, FH SPSS
20. O B AR P43 H7 75 W HE 24 AT AH DGR S T
[ s S5 AN [ it b ( 2R) 9 7 i HE 44 04T HO A, B A X
PR AT 7 3 0 45 SRR B T U B 77 i 7 o
(F) R WE, I LA AL I & 37 i Fh 22 52 5156
F18) T T 592 B =6 3 DAy 461) 2 T 8 o 7 325 2 6 1A 4 2R

HLFE 4, XS HARBCE AT HE R, oT LA 2 H K
AN Ry A W > IR B > A AU AE > EORLE >
PR > 77 > BRRLEL > BRAR IEEL > SRR > {5
RGL, 7= F 7= A B R (oA BRI
FUBRRIE AR E) T AR S T R T S AR
Z R 021 2, eI ™ B0 = A B R
PEAR A RIS, 7= i B ™ o b B 22 R A W 5, 578
PR KRR I S PR R AN AR A, BRI AR SO £
PERACTE BEE A B, A% T i R AL A2 4 PR Y 25
B
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Table 4 Correlation and weight of major traits
FEIR - AFEH S ERG REER £ S PR AR BRARSEE AR JERA S
" Growth Lodging Virus Purple Plant Effective ~ Pods per  Seed number 100-seed
Traits Yield
period grade level epilepsy rate height branches plant per plant weight
KR
0. 5768 0. 6733 0. 4062 0. 6687 0.4195 0. 5939 0. 6195 0. 4905 0. 5390 0.5942
Correlation
R
0. 1033 0. 1206 0.0728 0.1198 0. 0752 0. 1064 0. 1110 0. 0879 0. 0966 0. 1065
Weight
2.1.2 BHRASA(R)HREEEFFUE G PR OISR B HEF 23 B BN 26 6 (i FIEE 12

35 AT ARYE B DG IH I 1 ) T 4 SR R AR
AT HE P 5 AR 4l i R R AT A HE Y B A
AUAES, HP T 08-9(X1) %5 5156(X6) .
VFE 11 (XT1) IR HE P 45 SR A0 R 5 i 5 1788 (X9) |
il S21(X2) fy =t HEF 4300 55 1 A FES 5 4, AR

A5 TTRT 2 1201 (X12) FIFk AR 1205 (XS) fy7™ i
Fe a3l e 7 L ANER 13 37, Ik (8 SCHR B2 2 O R 23
ST N 1 ALAES 4 0, HE SRR R
JRAG IR LA P 45 R A 22 57, (R A | 22 5
AR

x5 BLRABMRELSETHE . DTOPSIS EF~E 0K
Table 5 Varieties rankings of the gray comprehensive evaluation , DTOPSIS and yield

TRAB SRIR B DTOPSIS 3% PREPS RS DTOPSIS 3%
4y Cray comelation analysis  DTOPSIS method ; i s || g5 Cray correlation analysis  DTOPSIS method Z i s
Code i (i s G K /(t-h;n’z) Ranking|| Code ¢y 1 s Gl A /(t-hl;n’z) Ranking
Givalue  Ranking  Ci value Ranking Givalue  Ranking  Ci value Ranking

X1 0.5288 11 0.5214 5 3.06 11| X8  0.4895 14 03160 10 3.15 8
X2 0.5247 12 0.2463 14 3.21 5 || X0 0.5873 6 0338 9 3.30 1
X3 0.5951 5 0.4442 8 3.30 2 | X10  0.6586 2 05171 6 3.28 4
X4 0.5373 8 0.2547 13 3.09 10 | X11 0.5354 9 0.2701 12 3.13 9
X5 0.6231 4 0.5379 4 3.04 13 || X12 0.6916 1 0.6154 1 3.19 7
X6 0.6328 3 0.6038 2 3.29 30| X13 0.5574 7 0.5431 3 3.05 12
X7 0.5342 10 o521 7 3.19 6 | X4 0.5178 13 03023 11 3.01 14

2.2 DTOPSIS ;£ #4558

H 5 AT AL, MR 45 DTOPSIS ¥ (1153 45 R HE 7
SRS A E AT HE Y B — e 2 5, o
3 Bl R HE e 45 SRR 22 8K, Ry 1201
(X12) JFE 089 (X1) \Fi & 137(X13) . Fk ik 1205
(X5) i) DTOPSIS 1:HEA 43 3 i = s HE 24 (55 7 47
5511 A B 12 AR 13 A TR LA B S A
W3 A 4 7S 1788(X9) K E 1 2 (X3) .,
J&l S21(X2) () DTOPSIS 2:HE 44 4351 i 7~ it HE 44 19
55 1AL 2 RS S5 SEREIRCRAS 9 467 5 8 IS
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5 RS A R mHEA A 3 AL BT
“h DTOPSIS :HE44 B4 2 Ao, B 155156 [WLRG
PEIRFL AT, 78 X350 T i R BB AR E o
2.3 AEDWMAZERMILR
2.3.1 AR —EAE KA K
KRBV (Gi{E) DTOPSIS 23 #r i (Ci {H) Flj™ 4t

IR HER A3 A UL IE 1, i 8 G HK 2 7% A1 DTOPSIS
ARSI i Bl 5 A5 M S AP 2R B B T
WRINEAN R K R WAAER KR 2ES . HE 1A
1, BREK SR 1205 (X5) FHR &2 137 (X12) (3K 48 0K
JE 1 HEA Fi1 DTOPSIS Y45 I HE 2 AR R Ah, e 45 i il
PR OERHER YA 25 . mE T hsrikHES &
PR E Y, KA SCEK B 7 DTOPSIS 7 HE 4 #a #
LW B AHOCHE A 45 R B s 38 HE 2 n Bk
FHR RN 0. 662, 3k B K- (P <0.05) (%£6),
VB B (8, 16 i 5 A1 DTOPSIS 5 14 40 1 45 3 B A
LA DG, A S AR SR HES A —
— Bk, AR i K A HE A% K €8 DG B L A
DTOPSIS 2 o2 MEAH M, Hrp = i HE2 5 Gi (EHE
AINBAR RN 0. 371, 5 Ci {EHE# BAHC R %L
LA 0.07 (R 6) , ULB KGR BEIL I 73 AT 45 R 32
At A B A 52 0 A8 DTOPSIS 2K, X — 45 1 & 1]
ARMFFE AT 520 10 TGP ARFE A T DL Ass 4 1 b sz
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Ranking of%i value Rankin
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A A PRIR B2 B, BRI = 1 2R AT S A AL 2
PR BA T ) m] Sk

2.3.4 %2 5156 WA EERAIL ARG — 3K
P T 5156 (X6) [ Gi {8, Ci {H A= HEZ
ST 3 AL E 2 RIS 3 AL, AR RI T IR HER 44
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B, PUREE R BERY e 1 B, R F W BBk g
7 HARRIEBORRR = i rh A RO B 1 R IR 25
A iz & 2012 - 2014 AFEELSE 3 AES N R A
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