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Genotype-environment interaction analysis of the main quality traits of soft
wheat in wheat area of Anhui province
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Abstract: To deeply study the interactive relationship between genotypic effects of the main quality traits and the en-
vironmental effects of different planting regions and the relationship stability of soft wheat in wheat-growing areas of Anhui
province, AMMI biplot was used to comprehensively evaluate four quality indicators such as protein content, wet gluten
content, dough stabilization time and water absorption rate, of 12 soft wheat varieties planted in seven ecological pilot sites
in this study. The analysis results of the AMMI biplot indicated that, ecological test sites of Suixi and Xinmaqiao could dis-
tinguish the wet gluten content of different varieties well. The best location for distinguishing dough stability time of varieties

was Taihe ecological test site. Fuyang cological pilot site

oS B #:2023-12-12 could distinguish the water absorption rate of different

EESTE . A RHE T K4 100 (202204¢06020061 ) 3 22808 4 b 4 varieties well, and the appropriate ecological site for dis-
AT /INZE BRI I 6T H (2021-2025) 3 268048 /N2 IR tinguishing protein content was Xinmagqiao. The varieties

= AR R T H (2021-2025) that performed well in water absorption rate and dough sta-
PEZ B B FL(1999-) , 33, RN, LA 50 A, B9 05 1) bilization time were Ruihuamai 516 and Tianyikemai 5.
JIEIRAE TR, (E-mail) 2js17681016813@ 163.com The most stable varieties in terms of wet gluten content

WWAESE T, (E-mail ) zhengwenyin_75@ 163.com were Huacheng 863 and Ruihuamai 516. Tianyikemai 5
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had a relatively high and stable average protein content. In comparison, Tianyikemai 5 has a widely adapted, stable and

high-quality genotype.
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Table 1 Hardness indices of tested materials

i a A E 2 I8 AACC-38-12.02( IR 1 77 . T i
i K &5 A fig 1 0T A 3 B0 R vk ) Y T B, B
BB E I 5 5 R AACCS4-21.01 CRy R ) 2
M IT %
1.3 HESH

KH Excel #7588 5811, >R H DPS 7.05 %/
AT ST 5 2250 B L AMMI A58 [ A 2511

R ANTR] AR 25 250 0 B L
KA T i K& B FLH Tt
255 32 13 18 37 27 26 31
LR 1688 31 5 12 36 28 26 26
1E), 863 27 3 9 38 56 28 26
ez 22 28 19 48 34 12 39 19
A 912 28 6 9 33 36 28 22
oAk 0001 38 13 19 33 31 32 31
JeFt 1109 39 19 22 33 30 27 25
ZEH 725 23 13 9 29 29 33 20
e 516 33 10 18 32 31 38 29
M 1216 30 19 24 37 24 29 23
Kb 55 29 10 17 31 27 40 23
7 99 30 7 46 35 17 24 19

2 HERE

21 ARESEAESMHYEERRIER

25 it G SRS B ST R A AR A R R AR
SERBOLFE 2, IR TH A & SR, G8 AW IR 7 7%
BIAESRBER/N, N 18.44% 5 G6 IR I ) & &
AR S R B R, M 60. 66% . MNIRIKFRHKH ,G3 Y
WK 3R AR e R B /N, M 1. 83% 3 G1 AW K 3R A8 57
UK, 8.05%, MELEM ERE ,GT S E
I 1) 25 S R B0/, K 14. 08% 5 G1 B RE S I a) 75 S
B, A1 N 86. 44% , FRYE G8 MK R FNFa
E IS R] 0T DA 32t A il 4 it b B e i
NIz bR N = Do N S B W A = D
SRS RBEN, N 3.96% ;68 KYE & HAL
SRR, N 9.67%,

AN TRV A 25 AR /N 22 1) O B SRR B 1 - 2

{H AR AR S R B 3, MR T A 7 ok
F,E2 (90 o o RS, O 69. 9%, B
HA e KA BB A 5 R8RS HA Rk
D T 7 5 e TSR, /0N 1 A A TR RN AR S R A
IR 27.4% 8. 0% F1 9. 12% ., M\ THi A1 7k 33
F B4 YRR, N 59. 0% , H B A fie /N AS
SRB, R 1. T1% B3 Ay 1HE AWK AR 5 R R
i, 0 3.57%, MEERTTHEAE  E1 /R 1 i)
YA e, A 12,5 min, [\ I B8R I A8 467G
Rl R85 2850, 43 91 M 27. 8 min Fl1 83. 84% , 7% 5
ZBUE RIS E5, R 101, 40% ; E6 By Fa 5E I ] 7
PIERAR, N 4. 4 min, H 0 5 A /N A8 16T B
A S 25, 43900 5. 4 min F 35. 68% , i 728 5 &
B/ NS B4, N 33.27%, NEHFE&ERE,
E2 LA 55 5 10 S 349 1 R o s O 28 S5 R 8, 0 ) Ky
14. 2% %01 20. 81%



1164 H K&k 2% W]

2024

40 B T

x2 TRGMXBRABEGRHEHERERERRY

Table 2 Average values, extreme differences and coefficients of variation for key quality indicators of different varieties

A T 775 ik M Ak RSRE I} [H] E{EUiEy

fn TIE WE ERR OFHE ME ERA O TEME WX BRROFHE MRz ERA

(%) (%) (%) (%) (%) B(%) (min)  (min) H(%) (%) (%) B (%)
Gl 343 47.9 49.10 57.2 11.1 8.05 13.6 28.6 86.44 12.7 2.8 9.14
G2 35.0 56.6 57.40 56.4 11.5 6.87 18.2 25.4 57.02 13.3 2.4 7.47
G3 37.1 46.2 45.55 58.4 1.9 1.83 3.0 0.5 16.91 13.3 2.2 6.77
G4 36.5 59.4 56.55 56.8 6.5 3.96 4.6 7.1 57.16 12.9 2.9 8.67
G5 36.8 48.7 50.10 57.4 5.9 3.81 11.1 5.6 71.21 13.1 2.0 5.39
G6 35.4 58.4 60.66 56.7 5.5 3.69 13.1 233 75.76 12.8 2.4 7.51
G7 34.5 42.5 42.69 55.9 4.8 3.01 3.8 0.9 14.08 13.4 3.0 8.52
G8 36.1 18.4 18.44 56.4 4.9 2.95 3.0 1.3 14.36 14.6 4.2 9.67
G9 36.6 43.0 42.05 57.7 4.8 3.42 6.9 11.9 59.02 13.6 3.0 7.02
G10 32.8 18.9 18.60 56.3 3.7 2.96 10.1 18.8 74.39 14.0 3.5 8.40
Gl1 39.3 49.5 50.38 58.1 3.9 2.67 7.1 8.7 44.93 14.4 1.6 3.96
G12 30.6 27.8 31.37 56.5 5.6 3.88 5.0 2.4 20.86 12.9 2.0 6.11

Gl:i24 55 ;G218 1688;G3 . 1E /M 863 ;G4 X 22, G5 . M 912,66 BBl 0901 ;G7. Bl 1109;G8 . ZE 4 725,69 FifE 4 516,G10. 1 1216;

G11 %é*ﬁ'ﬁ 5 %;Glz:ﬁ%i 99o

£3I TRESAXERREGFHFHEREREREY
Table 3 Average values, extreme differences and coefficients of variation for key quality indicators at different ecological points
T T A% (%) T WK (% ) T PS5 I (] A= IrivEe
BR pag e BRR O OFEE W% ERFE OB M ERFE OB M ERA
(%) (%)  B(%) (%) (%) #(%) (min) (min) (%) (%) (%) (%)

El 30.5 10.0 9.71 55.9 5.4 2.94 12.5 27.8 83.84 13.8 11.8 9.71
E2 69.9 31.9 20.81 55.7 2.4 1.83 8.9 27.1 99.65 14.2 39.7 20.81
E3 31.0 16.1 14.01 55.3 3.9 3.57 11.1 22,5 83.51 14.3 16.1 14.01
E4 28.6 7.8 10.30 59.0 3.0 1.71 5.1 5.2 33.27 12.9 7.4 13.00
E5 27.4 8.0 9.12 55.0 6.2 3.53 9.2 26.0 101.40 12.5 9.0 9.12
E6 31.2 9.3 9.24 58.9 5.5 3.34 4.4 5.4 35.68 13.6 7.0 9.25
E7 39.4 5.1 6.47 58.9 3.2 3.08 6.8 12.9 57.65 12.5 6.5 6.47

EL KA E2 50 B3 MER B4 R S ES OB DA% s E6 . 5L E7. 27T

22 FERREGHESHTESN M, 71T PR 2 5 W) £ 1 BT A R 1A W K AR 2

Xt 12 A AR 4 A SCHE A R AR 0 B
ML (K 4) o, 3 F S i I8 0730 5% oK
R TR IR [ ) 3 PR Y A ] A 25 a5 (3R [ 47
TR 2B 50, ik DY - B B A R0 L 4 3R 3 1 A
FIKF(P<0.01) , WA PTG HORE  EH
Jo S A0 K R A BR TP J7 Al FE A 50. 009,
R [R 10 5 R TR 1Y 55 58 AR R8O 5 i e 2 e
TE 50. 00% 7 A7, 1 I AT DL 22 0 X AR5/ 22 1 2
B0 B R T P 8 7K 3 B0 52 56 DR TR 52 it A2 BRI 5

BRI B B[] A 35 DR R R BR85S 5 F HE 4y
WK BT 38.37% M1 13.52%, . #H Z M4 K
50. 00% , Ta A1 52 e it [i) D) = 222 A7 DR Y Ry s ), 3
PRI Y 5 R 58 BAR 00 7 J7 F 7 Ee s 3 50. 00%
FEVR IR & bl DUE BRI A A ASER S
WBE 5 AE SN SF 5 M B 4 i A 44, 72%
15.62% 35. 50% , £ i U4 A 34 52 21 34 K AU 5 34
55 HAE RN AN [F] FE BE A9 52 ), PR G A 0 22 R
AMMI FERUfe i — 25 By B X AL 5 R B AR08

B
2
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Table 4 Joint analysis of variance of four key quality indicators for 12 varieties

BRSO Frilii o PRI s F s P i

A RPiees MRS 167 207.265 1.241
b FR 83 204.126 2.459 65.807 0.000 1
FEH A 11 59.202 28.56 5.382 144.012 0.000 1
E75 53 6 84.571 40.80 14.095 377.158 0.000 1
ZHAEH 66 60.353 29.12 0.914 24.468 0.000 1
w2 84 3.139 1.51 0.037

T T A 5 R S 167 1 833.948 10.982
AbFR 83 1757.782 21.178 23.356 0.000 1
FEPH A 11 820.211 44.72 74.565 82.233 0.000 1
B78 6 286.464 15.62 47.744 52.655 0.000 1
ZHAEH 66 651.106 35.50 9.865 10.880 0.000 1
PR 84 76.166 4.15 0.907

K% KRS 167 948.974 5.682
b 83 945.254 11.389 257.162 0.000 1
HE PR 1Y 11 91.537 9.65 8.321 187.906 0.000 1
B2 6 511.907 53.94 85.318 1 926.533 0.000 1
LHAEM 66 341.810 36.02 5.179 116.944 0.000 1
B2 84 3.720 00.39 0.044

MR ER T SRS 167 9 643.200 57.744
b 83 9 637.820 116.118 1 812.999 0.000 1
FEH A 11 3700.171 38.37 336.379 5252.018 0.000 1
E78:73 6 1304.214 13.52 217.369 3 393.866 0.000 1
EHAE 66 4 633.434 48.05 70.204 1096.115 0.000 1
R 84 5.380 0.06 0.064

2.3 O YJFF AMMI EE 4 i

2 di TR AR A L [ A AT AMMI 437 25 5 W%
5~ 8, MEHFAIAL 4 A5 TR bR B A Il 1H | 3
[l Y= R3] U5 B4 575 R 5 Ee SIS R T 28 H
Y77 FRY 46. 77% .50. 36% .36. 69% .34. 48%
T A48 A5 10 5% 25 A1 R, P 5 R L4 i ok
53.22% .49. 63% .63.31% .65. 52% , & Pk [0 1 $l &
SEML S DR AT AMIMI A28 0 5 PR 76 5 B
W E ARG BUEAT o0, 36 5~ 3 8 TPIEE 1 £
552 BN IR B B 2 KT, WK RN T A A
i RSUE B R AR BT D Y 3 R R A EAR

SN E 4> (TPCA ) Z Al 40 5135 8 T 85. 81%
88. 47% .92. 22% ,88. 63% ; 4 Tl 43 I AN I 25 114 & A -
W HARRON £ W56 0T gk 22, 400 i A8 HARE
SETHIEY 14. 18% 11.54% 7.79% 11.37%, H 1t
DR AMMI 75 BEAE T 48 His 23 Fr 5L DR 180 5 BR8] £
HAERN
24 SEMIEEMEST

B 1~ 4 2SR RS bR 3808 (4
SR R K RS- R R B PRSP A0 3 1 A7 B T
Y8 A B ) R, LUSE 1 E s
(TPCAL) {E G ATVERY AMMI XUBRIE A A A ik
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Table 5 Linear regression of dough water absorption rate and AMMI model analysis results

25 5 SRR 1 B 5 NG (%) ¥i5 F 568 PE

Ltk e A e 1 1.621 0.47 1.621 36.605 0.000 1
FEF [l 10 145.689 42.62 14.569 328.975 0.000 1
EZS e 5 12.583 3.68 2.517 56.828 0.000 1
B2 50 181.916 53.22 3.638 82.156 0.000 1

AMMI %1 o551 RSy 16 178.082 52.10 11.130 5.510 0.000 1
552 EMS 14 78.659 23.01 5.618 2.781 0.001 9
%3 EMSr 12 36.659 10.70 3.049 1.509 0.136 9
B 2% 24 48.481 14.18 2.020

*xo6 BEMHSEMNLMERIETIN AMMI ZE TR

Table 6 Linear regression and AMMI model analysis results of wet gluten content

eS| RS S A I SEH NG E (%) ¥iJ5 F R 56(E Pl

A NEmA BA mE 1 135.134 20.75 135.134 149.032 0.000 1
R EIA 10 144.248 22.15 14.425 15.908 0.000 1
gl 5 48.587 7.46 9.717 10.717 0.000 1
bR 50 323.137 49.63 6.463 7.127 0.000 1

AMMI 554 951 FRGr 16 341.488 52.45 21.343 6.817 0.000 1
552 RS 14 151.289 23.24 10.806 3.451 0.000 2
53 F oy 12 83.187 12.78 6.932 2.214 0.017 9
B2 24 75.143 11.54 3.131

F7 WEHRENERZLEERF AMMI &RB 54 R

Table 7 Linear regression and AMMI model analysis results of dough stabilization time

25 RS A Ryl FH R (%) ¥y F R 5(E PE
LRI A [l 1 1 405.579 30.34 1 405.579 21 945.850 0.000 1
S =5 10 189.649 4.09 18.965 296.107 0.000 1
Bz S Al E| 5 104.601 2.26 20.920 326.635 0.000 1
B 2% 50 2 933.604 63.31 58.672 916.070 0.000 1
AMMI #57 EREES Wy 16 1.791.701 38.67 111.981 7.450 0.000 1
552 EMS 14 1 430.809 30.88 102.201 6.800 0.000 1
%3 T 12 1 050.199 22.67 87.517 5.823 0.000 1

i 24 360.726 7.79 15.030

R UEWIAZ il Bl By, 2P PR s AARBR TP- SRR IE] AR 7 A 52 0 R o ) 728 S B2 0L,
CAL Za XA B /N, UL B2 R RS E PRI J& W PE AMMI BUBR &1 v b o7 5 8 k30T, 9 1A e s 0
BLGF P 1~ 4 TLAE  AUROKRINA R T B RS | BRI | e W A X
B SAEAKCTTr 1) L oA L A B, DA ROK R B
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Table 8 Linear regression and AMMI model analysis results of protein content

25 5 SRR 1 B 5 NG (%) ¥i5 F 568 PE

etk e A e 1 0.036 0.06 0.036 0.960 0.330 0
FEBA 105 10 7.546 12.50 0.755 20.193 0.000 1
EZS LR 5 13.229 21.92 2.646 70.794 0.000 1
B 2% 50 39.541 65.52 0.791 21.161 0.000 1

AMMI 274 %1 EMS 16 26.899 44.57 1.681 5.880 0.000 1
52 Ay 14 19.810 32.82 1.415 4.949 0.000 1
%3 EWSr 12 6.781 11.24 0.565 1.976 0.036 5
bR 24 6.862 11.37 0.286

K1 B/R,G3.65.G11,G9 WA YE R
G4.G5.G6.G9.G10,G11,G12 f W 7K R Fa e Mg
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R AR AR, G267, G8 RIEL 2, FE AMMI
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B 1E A BAERINE , 55 55— 4 i 6 1 o518 o £ B
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Fig.1 AMMI biplot of dough water absorption rate
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Fig.2 AMMI biplot of dough stabilization time
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Fig.3 AMMI biplot of wet gluten content
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Fig.4 AMMI biplot of potein content
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