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Analysis of Yield, Quality and Stability of Semi-Winter
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Abstract:In order to clarify the high and stable capacity of yield, and quality stability of semi-winter
wheat varieties(lines) with high yield potential in Anhui Province, a randomized block design was a-
dopted in this study from 2022 to 2023 in six test sites: Taihe, Sixian, Suixi, Wuyang, Yingshang,
and Yingzhou. The test materials were the varieties (lines) with significantly higher yield than the
control varieties in the regional and production experiments in Anhui Province from 2018 to 2022, and
the yield, yield components, and quality of the tested materials were analyzed. The results showed
that location, variety(line) and their interaction effects had a significant impact on yield, yield compo-
nents(except spike number) and quality, the location and its interaction effect with varieties were the
main sources of variation of yield and yield components. The yield and spike in Taihe were significant-

ly higher than those in other sites, reaching 10 210 kg * hm™* and 7. 74 X 10° per hm®, respectively,
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and the spike weight in Yingzhou was the highest(1.52 g). Among the tested materials, Annong 188
and Anke 1803 had high yield, with average yield of 9 572 kg « hm ? and 9 407 kg * hm ?. Anke 1803
and Wanke 1838 exhibited higher yield stability, and Anong 188 had the widest adaptation range.
When the yield was lower than 10 500 kg « hm %, it was significantly positively correlated with the
number of spikes and spike weight, as yield increased further, the higher yield was mainly attributed
to the increase of spike number. The stable yield of wheat mainly depended on the stability of panicle
grains. Location was a major factor for quality variation. The quality of wheat in Yingshang was sig-
nificantly higher than that in other locations, and the lowest in Sixian. Wansu 21 showed the best
quality, and Anke 1803 showed the best quality stability. In summary, the synergy of high yield, sta-
ble yield and high quality of semi-winter wheat varieties(lines) in Anhui Province was weak, and tar-

geted cultivation technologies should be formulated according to local ecological conditions in the fu-

ture to achieve the synergistic improvement of wheat yield, quality and stability.

Keywords: Semi-winter wheat; Cultivars(lines); High yield; Stability; Quality
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Table 1 Name, code and yield of the tested varieties(lines)
X3 3 5 7= Sk B P R . N
Regional test yield/ Yield increase rate A PR G ilx#ﬂgi%ﬁ?:[hﬁ -2
P UIED) %5 -2 i /9 : - Yield increaserate
LEROEE) E (kg + hm™2) compared with control/ % Production test Sera
Variety(line) Code o pr— — p— ild/ (ke » hm2) compared with
B —4F 5 AR 5 —4F 54 yield/2kg = hm control/ %
First year Second year First year Second year
AW 19 Gushenmai 19 G1 8 499 8 445 3.50 3. 80 8 580 3.70
4% 188 Annong 188 G2 8 341 8 589 5.74 8.35 9 823 8.95
Wit 42 156 Xinshiji 156 G3 8512 9 627 6. 66 2.50 10 147 5.32
ZF} 1803 Anke 1803 G4 8 347 8 455 5. 80 7.10 8617 8.10
4E Y, 5157 Huacheng 5157 G5 8 908 8 608 5.61 4.19 8 668 6.17
e Bk 1838 Wanke 1838 G6 8 626 8 290 9.70 5.15 10 182 7.17
B4 727 Funong 727 G7 8 562 8 482 7.67 8. 39 10 008 5.82
e 21 Wansu 21 G8 8 494 9 960 7.03 5.41 10 117 5.54
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Fig. 1 Monthly mean temperature and precipitation of wheat growth periods
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Table 2 Fertility of the tested sites
i 4B 2R EER NG iy A% o Bk AR £ Bt T
St C ? Total nitrogen/ Organic matter/  Alkaline hydrolysable Available phosphorus/ Available potassium/
orte ‘ode (g kg (g kg 1) nitrogen/(mg * kg 1) (mg+ kg 1) (mg+ kg D)
KAl Taihe El 12.7 36. 95 100. 60 36.92 130. 2
Wi 8 Sixian E2 10.5 24,06 72.52 35.58 120. 07
fEE Suixi E3 11.4 23.83 93. 44 24.99 118. 46
W Guoyang E4 18.5 36.08 118. 48 55.75 134. 82
B I Yinshang E5 15.7 28.19 107. 38 32.81 130. 67
M Yinzhou E6 11.2 17.79 83.40 25.31 89. 09
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Table 3 Analysis of variance of yield and its components among the test varieties(lines)

25 5 fr i FI A 15 AL F i
Variance source df Sum of squares Mean square roportion o F value
total variation/ %

FEHE Yield
X 41 [H Block 2 2 621 659.19 1310 829. 59
HiL A, Site (S) 5 88 486 846. 40 17 697 369. 28 35.17 40,34 %
Al (R) Variety (line) (V) 7 23 072 593.08 3296 085.73 9.16 7.51" "
R X R (R)SXV 35 96 198 198. 96 2 748 520. 94 38.23 6.27%*
%2 Error 94 41 237 271. 24 438 694, 37
3t Total 143 251 616 567. 88

CBEMC Spike number
X #H ] Block 2 10 126. 19 5 063. 09
M5 Site (S) 5 293 225. 97 58 645. 19 26. 35 11.20% %
f () Variety (line) (V) 7 88 906. 90 12 700. 98 8. 00 2.42"
X R BR (ROSXV 35 228 225.93 6 520. 74 20.51 1.24
%2 Error 94 491 987. 88 5 233.91
B3t Total 143 1112 472.89

DR Single spike yield
X 2H [8] Block 2 0.78 0.77
i Site (S) 5 0.96 0.19 36. 36 332.96" *
Sl (R) Variety (line) (V) 7 0.19 0.03 7.20 46.52% %
Hi s X R (ROSXV 35 0.68 0.02 25.76 33.35% %
#Z Error 94 0.03 0.01
B3t Total 143 2.64

% ;P<C0.05; * % ;P<C0.01, R,
% P<C0.05; * % ;P<C0.01. The same in tables 4—8.
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Table 4 Yield of the eight varieties(lines) in different sites kg * hm™?
LG A Site T
Variety(line) KAl Taihe W E Sixian % Suixi W BH Guoyang i I Yingshang #iJ X Yingzhou Average
Gl 8 340 9 256 8 625 7766 7708 9 542 8 540d
G2 11 374 9 325 9 841 8 842 9 096 8 950 9 572a
G3 11 289 9528 8 646 9 608 6 473 10 104 9 275ab
G4 12 249 10 768 7762 8 829 7 895 8 935 9 407ab
G5 9713 9 643 9 030 8 162 9 375 9 530 9 242ab
G6 10 242 9 253 8 945 8 778 7 140 10 073 9 072bc
G7 9 869 9 250 6 747 10 432 6 583 9073 8 659cd
G8 8 603 8 862 7043 9 888 8073 8 099 8 428d
SEI{H Average 10 210a 9 486b 8 330d 9 038c 7 793e 9 288bc

I A7 5 IR 51 54 ) AN [F) 7 B 3R 22 57 . 3 (P <C0. 05) . R Il

Different lowercase letters following data in same row or column indicate significant differences(P<C0. 05). The same in tables 5—38.
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G: Variety(line) ; E: Environment; The horizontal and vertical coordinates indicate principal component 1 and principalc omponent
2, respectively. The line with the arrow representes overall average yield, while the vertical line extended from the varieties(lines) to the
line represents yield stability. The shorter vertical line, the better yield stability in the left figure. A closed polygon was formed by con-
necting the varieties(lines) with the greatest distance in the same direction in the right figure, while the varieties(lines) were drawn from
origin to each side to depict an adaptability map in different environments. The varieties(lines) located at the apex of polygon were those
with highest ecological adaptability.
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Fig. 2 Analysis of the stable yield(left) and adaptability(right) among varieties(lines)

2.4 FESFEMEEZEHNBEXERGE S
HIE 3mSR B A IE A O AR

(%R} 1803) .GEUAERY 5157 M| £ FoR i 3%, I 2 5
FHAMSF (R, G8 (B fE 2D FBEAL, 2 6. 61X

10° « hm *, FARE™ B LURUM s ey, 3K 1. 52 g,
H I B 5, b SR A, Oy 1018 g AN TE] i A
(RO [H] FL 5, e 1838 femi ik 8 1. 43 g, HHrth
40 156 =5 AN W3, W T HA S R () GR
5.%6),

5 R R R B E AR R AR T 10 500 ke -
hm 2 P2 4R TR T R RO R ] 4 T
HE— 5B IR A 7 B RS AR T BB R R AR
Ha, AR S R RS R R S R B
RSN (B 3) . Z5 b, SEB/INAE R A e AR 4



o557 4 TR WIS R A /N EE BRI (RO 7 i b o B HL AR e R A .« 875 -«
x5 SHEM(R)EREMANEY
Table 5 Spike number of varieties(lines) in different sites X10% « hm™?
(D i 25 Site H i
Variety (line) KAHN Taihe  WE Sixian MfEE Suixi  WWFH Guoyang i L Yingshang i X Yingzhou Average
Gl 7.18 7.13 6.75 6.73 7.43 6.25 6.91bc
G2 8.02 7.61 7.98 7.32 7.67 6.70 7.55a
G3 7.47 6. 35 7.47 7.22 6.77 6.65 6.99bc
G4 8.65 7.17 5. 80 7.48 6.97 6.45 7.09abc
G5 7.52 7.13 6.92 8.02 7.33 6.25 7.19ab
G6 8.35 6.58 6.22 7.32 6.92 6.78 7.03bc
G7 7.52 6.51 6.68 8. 05 6.70 6.35 6.97bc
G8 7.25 6.62 5.82 7.28 7.08 5.63 6.61c
F-HI{H Average 7.74a 6.87c 6.70cd 7.43ab 7. 11bc 6.38d
k6 SHEM(R)EFRRMANEE"E
Table 6 Single spike yield of varieties(lines) in different sites g
R B Site Vi
Variety (line) KA Taihe  WIIL Sixian MR Suixi  # Guoyang 81 I Yingshang BUMIX Yingzhou * YeTa&¢
Gl 1.17 1. 33 1. 30 1.22 1.13 1.57 1. 29f
G2 1. 48 1. 25 1.42 1.42 1. 24 1.37 1. 36d
G3 1.53 1.51 1. 26 1.53 1.05 1. 64 1.42ab
G4 1.43 1.51 1. 44 1. 25 1.21 1. 46 1. 38¢
G5 1. 40 1. 44 1. 44 1. 28 1.31 1.55 1. 40b
G6 1. 40 1. 44 1.57 1. 46 1. 16 1.55 1. 43a
G7 1.33 1.42 1. 24 1.43 1.11 1. 49 1. 34e
G8 1. 26 1. 38 1.28 1.47 1.23 1.52 1. 36d
SEHIH Average 1. 38¢ 1.41b 1.37c¢ 1. 38¢ 1.18d 1.52a
- ssf s Lo
il
5 L g 1l4r
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M= 65F B o oqoF
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Fig.3 Correlation between yield with spike number(A), single spike yield(B), and
CV of yield with CV of spike number(C) and single spike yield(D)

7= & Yield/(kg-hm™)

6 8 10 12 14

16 18

FERARZRZCV ofyield/%

* %, P<C0.01; CV. Coefficient

of variation.

1.0
6000 7000 8000 9000 10000 11 000 12000 13 000
F=& Yield/(kg-hm™)

BT RTR AR

CV of single spike yield/%

s e
ANNROS U

D

n L] =0.52"
L L L L L L L 1 L 1 L L "1
6 8 10 12 14 16 18
FEREARZBCV ofyield/%

RYESHHEMBEETETRRZH(C.D)WEXE



- 876 - # K F W

2 45 %

FE A TR Al b 4R B i SRR e
2.5 RARBREBEEDH

FH e 7 AL, b AR (B B L AR R
) 24k A RO B 11 0T & 5 W TR A O o L DR (E
FVERE W) 8] 5 4 A48 B Hb S0 A8 558 5 Al B
77 HAY L5 43 91 K 64. 34% .72, 10% .67, 87% .
84. 42 %6, = i AR S TR UE SRR RO LR b
(F) 5 i AR B RO - 75 F i 87 5 R E A5
R 5. 6100 ~17. 94 % s il BT AR S BRI

B SN R T T R AR
R[] 24 A fe 5 20 3k 15. 87 % .33, 57 % il 10. 72
min, 3 5 T H A X, K R iR BH A DT R A
LR I A AR 5 3K 41, 12 mL, YR R

RN AT A S X A B8 . AR TR
Flv () 8] FL#5 . G (e i 21) 2K 11 i 4 Ht I 1 A4
B LA (E 53 = T A SRR (RO 4 ik
15.32%.32.28%.37.06 mL, ikl G1 (& H#
19); F2 7 B (8] L G7 (R 727) B &, ik 8. 85
min, KK G2 Al G8 (4% 188 FIfE 15 21) . X
b R E PR T . GACZ R 1803) 8 1 i & &
T A5 A T AR R R R R R] A A8 S 2R B A1
IR 4.81%.6.31% .12, 81 % Fl 11. 16 % , b 5
MR GL(R M 1 5) M G8 (e fs 21) &
P B T 2 e R B T A AR MR AR
DUREAE DL GE (AR 5157 R B M fe ik (3R 8) . 45
TR, SRR RO I T AR E PRI

®7 SREM(R)BRMNAESH

Table 7 Analysis of variance of quality among the test varieties(lines)

75 5 R R 9 H B 5 ¥17 Pﬁ‘é«ﬁjﬁﬂﬁ tt@ F1{d
Variance soruce d; SS Mean square roportion of total F value
variation/ %
#H 1 &% i Protein content
X 2 ] Block 2 0.04 0.02
A5 Site (S) 5 173. 09 34. 62 64. 34 27,47 "
Sl (%) Variety (line) (V) 7 48. 26 6.89 17.94 5.47
Hi 5 X AR (R)SKXV 35 44,11 1.26 16. 40 33.93%"
%2 Error 94 3.49 0. 04
B4t Total 143 269. 01
WM& R Wet gluten content
X4 Block 2 0.61 0. 30
H 5 Site (S) 5 1096, 42 219. 28 72.10 37.24%
S A (%) Variety (line) (V) 7 194. 07 27.72 12.76 4,717
Hi 5 X AR (R)SKV 35 206. 11 5. 89 13.55 23.62% "
%2 Error 94 23.43 0.25
Bk Total 143 1 520. 66
WM Sedimentation value
X 41[E] Block 2 1.52 0.76
A5 Site (S) 5 4198.18 839. 64 67. 87 29,40 "
f il (2D Variety (line) (V) 7 873.56 124.79 14.12 4,377
Hi S X R R (R)SXV 35 999. 54 28.56 16. 16 23.92""
%2 Error 94 112,23 1.19
At Total 143 6 185.03
CRGEMN Stability tme
X 41 [a] Block 2 0. 34 0.17
Hb g5 Site (S) 5 550. 23 110. 05 84,42 73.15% "
5Bl (Z) Variety (line) (V) 7 36. 62 5.23 5.61 3.48% "
Ho g X A (ROSXV 35 52. 65 1.50 8.09 11.93
%2 Error 94 11. 84 0.13

BAL Total 143 651.71
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Table 8 Quality of the tested varieties(lines)

S D Y IE) K FI bR HliIRES i FH LI A T 5 Z R
Index Variety(line) Taihe Sixian Suixi Guoyang  Yingshang  Yingzhou Average CV/%
EAESE Gl 15.18 12.07 14.70 16.91 17.13 15.13 15.19b 10.17
Protun .
content/ % G2 13. 24 12,03 13.49  14.17 16. 35 14. 47 13. 96e 8.77
G3 13.24 11.58 12. 64 13. 86 15.19 14. 65 13.53f 8.28
G4 13. 46 13.82 13.97 15.55 14.92 13.76 14. 25d 4. 81
G5 13.85 12.78 13.72 14.74 15.53 15.03 14. 28d 5.97
G6 14. 40 12. 86 13.74 15. 81 15. 31 14. 54 14, 44¢ 6. 20
G7 14. 23 11.66 14. 24 14. 33 15.49 13.61 13.93e 7.69
G8 15.09 12. 46 15. 40 17.08 17.02 14. 88 15. 32a 9.37
S-H4{H Average 14.09d 12.41e 13.99d 15.31b 15. 87a 14.51c¢
G1 31.12 24. 35 30. 68 35.37 36.22 31.77 31.58b 11. 30
G2 27.75 25.09 28. 80 31.01 35.09 31. 31 29. 84c¢ 9.74
G3 27.22 23.40 26.68 30.03 32.34 30.91 28.43d 9.75
o G4 27.26 28.68 28.49 33.18 31.72 29. 39 29.79¢ 6.31
1A
Wet gluth G5 28. 81 26.23 28. 83 31.53 32.70 31.62 29.96¢ 6.82
content/ %
G6 28.57 25.78 28.28 33.19 31. 66 30.18 29.61c 7.53
G7 29. 83 23.07 29. 64 31.27 32.75 29. 36 29.32cd 9.56
G8 31.48 25.17 32.31 36.99 36.09 31.65 32.28a 11.01
SEHIME Average 29.01d 25.22e 29.21d 32.82b 33.57a 30.77c¢
Gl 46. 47 20.63 35. 30 37.43 32.20 35.93 34.66b 21.55
G2 37.87 21.17 31.07 29. 30 32.80 34.93 31.19d 27.28
G3 37.83 21.00 24.63 28.23 28.33 33.60 28. 941 25.67
- G4 37.90 28.33 38. 37 32.70 28.67 31. 87 32.97¢ 12.81
TUREAE
Sedimentation G5 40. 97 27.00 29. 50 31.90 32.73 38.23 33.39¢ 28.56
value/mL
G6 39.70 22.07 25. 83 32.57 26.53 32.00 29. 78e 22.59
G7 40.03 20. 67 32.93 30. 40 33.70 33.90 31.94d 17.48
G8 48.17 21.00 40, 23 39.47 37.43 36.03 37.06a 24. 60
SEIME Average 41.12a 22.73e 32.23c 32.75¢ 31.55d 34.56b
G1 5.83 4,33 7.57 8.23 9.40 8.23 7.27e 20. 46
G2 7.20 3.77 8. 77 9. 60 11. 30 10. 73 8.56b 15.58
G3 5. 80 4. 27 7.20 9.03 10. 03 9. 80 7.69d 17.68
; N G4 6.97 5.77 8.33 8. 60 8. 87 7.97 7.75d 11.16
e st (]
Stability G5 5.63 4.53 8. 17 9.93 11. 33 11.07 8. 44b 13.37
time/min
G6 7.17 4.50 7.33 9. 60 10. 00 9.83 8.07¢ 17. 80
G7 7.17 6.10 9.07 10. 30 10. 67 9. 80 8. 85a 16. 86
G8 7.33 4.13 8. 60 10. 47 10. 53 10. 00 8.51b 20. 36
FHI{E Average 6. 64d 4. 68e 8.13c 9.47b 10. 27a 9. 68b
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3.1 NEFFEHEESH kg « hm 2, K M 2R 1803, RGN R, A S
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B I RAR R LY 100, 3K BT R s A Y e SE Ny BEUEVE 22 X /N T A7 il A A
ANTR] H AR WASCR A T O G e RN BT i RE K G5 AL B TE ] 45 5 A 2 A X VLA A
NEFAEZES, AR RISAHF, A A AR S XN A2 R SE 45 SR AR . H 3k 2 i B K A
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BH R /N 22 R &2 o RN i /N 2 R /D
THEMELA 1.40X10°% « hm 2, EEEBIM A 12
AZEWRAE3 ABEKEfRD, A 39.5 mm, H+
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