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Effect of sowing date on growth characteristics and yield
and quality of spring wheat varieties sowing in winter

WANG Tong', LI Lei', WANG Xiaodong', XUE Lihua?* , ZHANG Jianxin' " ,
SU Wenping' ., WANG Huan'
(1. College of Agronomy, Xinjiang Agricultural University, Urumqgi 830052, China;

2. Grain crops Research Institute, Xinjiang Academy of Agricultural Sciences, Urumgi 830091, China)

Abstract In order to find out the influence of pre-winter sowing period on the growth process, yield and quality of
spring wheat varieties. From 2017 to 2019, three pre-winter sowing periods (mid-October, late October, early
November) and spring sowing periods (at the end of March, CK) were set up in the field to study the growth process,
stem number dynamics. yield composition and seeds quality of ‘Xinchun 6”, ‘Xinchun 20", ‘Xinchun 27’ and ‘Xinchun
43’ . The results showed that the average seedling yield of winter sowing treatment (59.13%) was 21.57 percentage
points lower than the average seedling average of spring sowing treatments (80.70% ), with large differences between
years, and significant differences in seedling emergence rate among the three pre-winter sowing treatments. In winter,

seedlings were 9 — 15 d earlier than in spring sowing treatment, 8 — 11 d prematurely matured, and extended life. The
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breeding period was 6 — 18 d; the peak number of total stems will be reduced, and the peak number of total stems
appeared ahead of schedule; the average output for two years of pre-winter sowing treatment (7 065.99 kg/hm?) was
17.10% higher than that of spring sowing, and the number of spikes and thousands of grain weight were increased by
30.68% and 5.59% . The mean difference in yield between pre-winter sowing treatments was not significant. Pre-
winter sowing reduced the protein content, sinker value and wet gluten content of wheat grains. There was no
significant difference in grain quality indexes between pre-winter sowing treatments. Among varieties in the same winter
sowing period, the settlement value and wet gluten content were significantly different, with high in ‘ Xinchun 43’ and
‘Xinchun 67 respectively. In summary., the increase in yield of pre-winter sowning wheat compared with spring-sown
wheat was mainly the result of the increase in the number of spike grains. All pre-winter sowing wheat significantly
reduced the protein content, sinker value and wet gluten content compared with spring-sown wheat, and the difference
in the effect on the grain quality index between different winter-sown treatments was significant. Under the conditions of

this experiment, the combined yield and quality results showed that late October to early November was the suitable

winter sowing period for spring wheat varieties in the North of Xinjiang Uygur Autonomous Region.
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Fig. 2 Daily minimum ground temperature at the 4 cm soil layer
during the over-wintering period from 2018 to 2019
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2.1 BYWMEBEENMNEHEEMETHENT W — A Y b L bR R 22 R WL DL R 27

2017—2018 4E, &% A, WA, F1 A, A3 B /N SORCHAE 6 5L 64, 0% Fi 61. 3%,

R 45 SRR A ) DL — i — 0 L & R SRS A AAS VA R A A E W 101, 5,97, 5,

M LA HL. A AES N RLFRE A8 96.3 M 86.5 d. MBI 45 4 06-28.06-28,06-30
W EEI N A, 5,.82.83% . 9l A LA, F1 07-08,

F1 20172018 ERFEHLEFNMNERMUBERMEFTHE
Table 1 Seedling emergence rate and development process of spring wheat varieties by

different sowing treatment from 2017 to 2018

H FH Y] Reproductive stage

014k 3 3 R/ % \ - R/
. i RN R HAT Zp ElLRE S A .
Sowing o Emergence Growth
Cultivar Emergence Jointing Booting Heading Maturation .
treatment rate period
stage stage stage stage stage
& 65 49.3 f 11-01 04-18 05-03 05-12 06-24 100
Bk 20 5 52.5 f 11-05 04-18 05-06 05-17 06-30 104
A, k215 63.3 ¢ 11-02 04-18 05-04 05-12 06-27 102
B 43 5 52.0 f 11-04 04-18 05-10 05-17 06-30 100

14 Average 54.3 b

A 65 51.3 f 03-21 04-18 05-05 05-12 06-24 95
& 205 58.7 d 03-22 04-18 05-07 05-17 06-30 100
A, Wik 215 45.3 g 03-22 04-19 05-06 05-15 06-27 97
BiE 435 53.3 ef 03-26 04-20 05-10 05-17 06-30 98

SE4 Average 52.2 b

&6 61.3 cd 03-24 04-20 05-06 05-13 06-24 92
A 20 5 42.0 h 03-25 04-20 05-07 05-27 07-03 100
A, B 2T 64.0 c 03-25 04-20 05-06 05-16 06-30 97
Bk 435 55.3 ¢ 03-27 04-20 05-11 05-18 07-03 96

S Average 55.8 b

&6 88.0 a 04-12 05-03 05-24 05-31 07-03 82
A 20 5 78.0 b 04-12 05-03 05-27 06-05 07-09 88
A, B 2T 79.3 b 04-12 05-03 05-25 06-01 07-09 88
BiE 435 86.0 a 04-12 05-03 05-26 06-03 07-09 88

S Average 82.8 a

TE WAL IR, AL, 10-155A0,10-255 A3, 117023 A4, 03-31, Ay ARFRLL— it — DR ZSMRAC . A4 0 3R 35 499 C03-17) 28 830 1 BT i et f
I 51 B AN /) b 3R 25 57 B 3 (P<<0. 05) . AR FRER IR 22 R A L35 (P>0.05), R,
Note: Sowing date processing, A;,10-15; Ay, 10-25; A3.11-02; Ay, 03-31. Treatment A; overwinter in the state of 1 leaf and 1 heart,
the growing season of treatment A; was time from green up date (03-17) to maturity. Within the same column, different letters
represent significant differences (P<C0. 05), while the same letters represent no significant differences (P>>0. 05). The same

below.
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20172018 Fil 20182019 4E [l 45 L HA — 5, &
AL /N1 232 (60. 40 V0) BEAE R AL LT3
S ER(80. T0 V) BRI 20. 31 N 40 AL BE K TAEF .
PR, AR RS A ZAEATE A, 1 B, T
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Table 2 Seedling emergence rate and development process of spring wheat varieties by

different sowing treatment from 2018 to 2019

£ F B Reproductive stage

5 11 4k 2 o MR/ % o N HEEF W/
Sowing s Emergence A WA 2P TR ELRER A Growth
treatment Cultivar rate Emergence Jointing Booting Heading Maturation period
stage stage stage stage stage
A& 6 65.5 ef 03-24 04-16 05-06 05-15 06-20 88
A 20 5 62.5f 03-24 04-16 05-09 05-24 06-28 96
B, B 275 62.3 f 03-24 04-18 05-06 05-20 06-25 93
435 69.0 de 03-24 04-17 05-06 05-23 06-30 98
-1 Average 65.6 b
& 65 68.7 de 03-27 04-17 05-07 05-18 06-21 86
& 205 66.8 e 03-27 04-18 05-10 05-26 06-30 95
B, BiE 25 65.3 ef 03-27 04-19 05-08 05-22 06-26 91
B 43 5 74.5 ¢ 03-27 04-19 05-08 05-26 06-30 95
14 Average 68.8 b
A6 66.3 ¢ 03-30 04-20 05-07 05-20 06-23 85
& 205 70.8 d 03-30 04-22 05-12 05-27 07-01 93
By AR 27 5 61.3f 03-30 04-21 05-10 05-25 06-27 89
A 43 5 64. 8 ef 03-30 04-20 05-10 05-28 07-01 93
-1 Average 65.8 b
65 79.0 ab 04-09 03 05-22 05-29 06-30 82
B 205 77.3 b 04-09 5 05-25 06-06 07-07 89
B, BB 25 75.3 be 04-10 05-06 05-23 05-31 07-03 84
& 43 5 82.7 a 04-10 05-05 05-25 06-05 07-05 86

15 Average 78.6 a

%A, B,y ,10-183B,,10-31; B3, 11-083 B, ,03-30, T,

Note: Sowing date processing, By, 10-18; By, 10-31; By, 11-08; By, 03-30. The same below.
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Fig.3 Dynamics of total stem number for spring wheat varieties by different sowing treatment from 2017 to 2018
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Fig. 4 Dynamics of total stem number for spring wheat varieties by different sowing treatment from 2018 to 2019
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Table 3 Yield and yield components of spring wheat varieties by different sowing treatment from 2017 to 2018
Tiquﬁf vt o /(10 /hm?®) kL £ THH /g 7=t/ (kg/hm*)
Cultivar Spike number Grain number 1 000-grain weight Yield
treatment
HE 65 428.33 de 28.91 g 52.95 a 6 572.41 ¢
HE 205 410.00 e 37.81 cd 48. 39 be 7 462.76 b
A, HE 2T S 468. 33 cd 32.35 f 48.93 be 7 390. 18 bc
W 43 5 498. 33 bc 31.57 fg 49. 54 be 7 743.64 a
15 Average 451.25 b 32.66 b 49.95 a 7292.25 a
A& 65 423.33 ¢ 30.35 g 52.84 a 6 757.70 ¢
HE 205 418.33 ¢ 38.60 ¢ 42.55d 6 853. 31 be
A, W& 275 433.33 de 41.10 b 47.83 be 8§ 503.07 a
W 43 5 465. 00 cd 34.77 de 46.84 ¢ 7 578.36 b
- Average 435.00 b 36.20 a 47.52 b 7423.11 a
W65 448.33 d 36.17 d 50.49 ab 8 143.62 a
W& 205 356.67 f 44.36 a 45.75 ¢ 7159.18 be
A3 & 2T 5 455.00 ¢ 34.26 e 47.23 ¢ 7 352.31 be
& 435 521.67 b 26.73 h 51.29 ab 7 180. 86 be
45 Average 445.42 b 34.20 b 48.69 ab 7 459.00 a
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Tiiﬁ? it ot R/ (10" /hm?) k7 4 TR E/ g et/ (kg/hm?)
Cultivar Spike number Grain number 1 000-grain weight Yield
treatment
& 65 591.67 a 20.17 j 49.93 b 6 022.04 d
B 20 5 440. 00 de 30.30 g 41.35 d 5534.88 d
A, TS 475.00 ¢ 29.74 g 42.77 d 6 145.98 d
W& 43 5 585.00 a 22.65 1 48.75 be 6 356.15 d
44 Average 522.92 a 25.72 ¢ 45.70 b 6 014.76 b
(S 126,43 58.13" 13.70™ 161. 86
F Fn P (C) 192.89™ 51.90" 26. 43" 21.22"
& (S) X R FH (O 44,96 10. 27" 2.03" 22.79"
R4 20182019 FRBYPREFNEZERMNTERT~EMREE
Table 4  Yield and yield components of spring wheat varieties by different sowing treatment from 2018 to 2019
%fifj st 7t %/ (10" /hm®) ek % TR E/g 7248/ (kg/hm?)
Cultivar Spike number Grain number 1 000-grain weight Yield
treatment
B 65 393.33 f 36.90 a 50. 00 ab 7 302.51 be
& 20 % 395.00 f 38.02 a 42.20 d 6 288.31d
B, E 215 441,67 de 33.74 be 49.13 ab 7 363. 48 b
HE 435 445,00 d 31.62 ¢ 49. 24 ab 6 884.90 c
24 Average 418.75 ¢ 35.07 a 47.63 ab 6 959.80 a
65 475,00 ¢ 32.73 ¢ 51.17 a 7 932,75 a
& 20 % 396.67 f 27.41 e 45.42 ¢ 4977.04 e
B, WA 2T 446.67 d 29.45 d 47.62 be 6 259.83 d
B 435 460. 00 cd 33.30 be 48.64 b 7 580.05 b
-4 Average 444,58 b 30.31 b 48.21 a 6 687.42 a
6= 461. 67 od 33.21 be 49. 82 ab 7 674.53 ab
B 205 383.33 f 27.36 e 45.13 ¢ 4726.84 1
B, R A= 421.67 e 32.56 ¢ 47.23 be 6 519.85d
& 435 440, 00 de 34,51 b 48.62 b 7 377.23 be
-4 Average 427.92 be 31.91b 47.70 ab 6 574.61 a
HE 6T 528.33 b 23.98 g 48.35 b 6241.18 d
B 20 5 428. 33 de 25.21 1 42.32d 4588.74 f
B, WA 2T S 561.67 a 26.70 ef 42.21d 6 232.78 d
B 435 558.33 a 25.61 1 50. 14 ab 7 158.06 ¢
24 Average 519.17 a 25.38 ¢ 45.76 b 6 055.19 b
W (S 203. 02" 49,52 7.84™ 77.13"
F (O 128. 34" 2.70" 19.81% 268,98
B (S) X @Al (O 20. 39" 5.96 1.35 21,81
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B A3 SR 6 5 A E B, R A
PR, EUAR AR SRR BRI AIT L (H B R AL
FTRL TR 43 51 15 30, 68 %6 F1 5. 59 %6, [ ik 1 7=
17.10% (2 4EF2 7 065. 99 kg/hm?) , 4% #%& 141 &b 31
[ETRe =8 = N T

2.4 BEAN&HEES/NE @A R B A 0

2 5 AIHL, 20182019 4E 4R /N b FlkERE 2
HRGHEERNERFLI B, & T LA B,
B..B,). B,.B, fil B, &b ¥ FF k& (0 & &4 M
B, (15. 43 %) B 0. 88.0. 94 1 0. 77 AN H 43 ., &
FEALFRLL R 43 57 PRI H BT & s Y
fHR 15.20% . % 100 Ak 3 6] 8y R b RL 25 5 FLKF
LR B (H 22 S R B

£S5 2018—2019 EZBHAEEF/NERFITH MR

Table 5 Seed quality of spring wheat varieties by different sowing treatment from 2018 to 2019
10 4 3 o e . . .
Sowing i At HERE®E/ % R/ % RE/(g/L) FPRLAE L/ %%
Cultivar Protein content Flour yield Bulk density Hardness
treatment
& 65 14. 67 be 67.84 a 827.41 a 74.14 a
HE 205 14.14 ¢ 68.20 a 814.87 a 69.97 bc
B, & 2T 5 14.01 ¢ 67.70 a 805.62 a 68.71 ¢
& 435 15. 36 ab 68.14 a 813.18 a 71.48 b
SE14 Average 14.55 b 67.97 a 815.27 a 71.08 a
& 65 14.38 ¢ 67.16 a 829.33 a 73.94 ab
& 20 % 14.16 ¢ 67.09 a 814.87 a 69.04 ¢
B, WA 27 5 14.40 ¢ 67.47 a 801.82 a 67.38 ¢
& 435 15.03 be 68.15 a 816.91 a 72.55 ab
-2 Average 14.49 b 67.47 a 815.73 a 70.73 a
HE 6T 14.24 ¢ 67.75 a 827.97 a 73.06 ab
& 20 5 14.05 ¢ 67.85 a 818.93 a 70.43 be
B; 2T S 15.12 b 68.12 a 808. 66 a 68.88 ¢
W& 43 5 15.23 b 68.27 a 815.32 a 72.63 ab
-4 Average 14.66 b 68.00 a 817.72 a 71.25 a
R =2 15. 68 ab 68.06 a 815.80 a 72.82 ab
B 20 % 15.25 b 67.39 a 804.16 a 68.47 ¢
B, E 215 14. 70 be 67.59 a 814.68 a 69. 98 be
B 435 16.08 a 67.59 a 810.91 a 71.82 b
34 Average 15.43 a 67.66 a 811.39 a 70.77 a
(S 0.31" 2.12 21.05" 0.19
F A (O 0.98 1.99 159. 99" 14. 88
SXC 0.24 3.64 21.90 0.60
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B, (36.89 %) F&{& 2. 03.3. 67 Fl 2. 94 A 43 45, 1
TR 5 2 i 0 4 B, (36, 43 %) F&A{K 1. 65.3. 18 FI
1.93 M E A, A—LHY, MfEEREE. R

£6 20182019 EREPLEBEENZERHEA

JK FRAE AR b BR8] 22 S R W 3 TG DAL S0 [ A
Rt S IR (70 70 7% S0 A ) 2 S 1 M2 . A RR AR R
AR /NS KL P Do B L D A (R T 77 5 i T
—/INZ il of ) 2 R Ak B TRDRFRE A 0 22 5 A B L ()
— AR FPRE EUULFHE%H@E’“’”‘E E i b 8] 22
FWEE LR A3 SO 6 5 L.
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Table 6 Dough rheological properties of spring wheat varieties by different sowing treatment from 2018 to 2019
. ST e A EL /0 % /0
*iquﬁf il VLR /ml ﬁkfff;ifl & “ﬁzi; T/ 0 T ] /min 1] /min
Cultivar Sedimentation Forming time Stable time
treatment content absorption rate
& 65 35.34 ¢ 34.80 b 61.90 b 2.30 e 2.40 g
& 205 30.96 e 35.00 ¢ 61.60 b 2.50d 1.80 1
B, R A= 33.62 d 29.85 e 59.70 b 2.70 ¢ 3.50 a
B 435 39.50 a 39.45 ab 65.10 a 3.30 a 3.10 b
-1 Average 34.86 b 34.78 b 62.08 a 2.70 a 2.70 a
W& 65 33.46 d 36. 40 be 60.20 b 2.70 d 2.30 g
& 205 30.02 ef 31.95d 60.90 b 2.30 f 2.10 h
B, 25 35.01 cd 30.40 e 60.70 b 3.00 b 3.60 ¢
B 435 34.37 cd 34.25 ¢ 62. 90 ab 2.90 be 2.40 g
T4 Average 33.22 b 33.25 b 61.18 a 2.73 a 2.60 a
HE 6 s 33.03 d 36.25 be 60.70 b 2.80 ¢ 2.00 h
B 20 % 29.24 f 31.40 de 60.60 b 2.30 e 2.30 g
B, & 2T S 37.34 b 29.85 e 60.40 b 3.00 b 2.90 e
BE 435 36.20 bc 40.50 a 65.00 a 2.90 be 2.30 g
-4 Average 33.95 b 34.50 b 61.68 a 2.75 a 2.38 a
HE 6T 37.55 b 37.70 b 59.40 b 2.80 ¢ 2.10 h
& 205 35.24 cd 35.60 ¢ 60.50 b 2.50d 2.60 f
B, Bk 215 34.09 cd 32.45d 60.70 b 3.20 ab 3.30d
B 43S 40.67 a 39.95 a 65.10 a 3.40 a 3.00 e
- Average 36.89 a 36.43 a 61.43 a 2.85 a 2.75 a
(S 5.56" 3.78" 0. 44 8.06" 36. 42"
F LY UC®) 20.15" 35,227 11.65™ 28.06 132,42~
SXC 3.80 2.69% 0. 54 3.10™ 20,177
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5 101300 4o 52 e 24 A /N 22 i b A D 28T
M VR0 B s L S X A R N 2 R DL 4N
AR K E 3~4 mm BHRA T KRB ANE
KRR 1.5~3.0 cm, JEFH K 1.0~1.5 cm, #
R RBEERR N 10~12 d, HH % 64.0%
PLE T A HRP AR B 3l 1) & 3k /N L BAE R R I
BT E M 5~7 d, IR A 51,4 %61 F/NZE i
KB FOE TG AR 5 em MR FAEAE 0~ 3 CHY,
Z A T AR 2 RE R 4 CCRIR PR
/INFZ R R R BEL B 4 P A L BRI K RTAR T
i, ARHENEBREEBMHAGTERK 13 4.7
29 d, i35 7 852. 8 kg/hm? =&,

AW IE 45 B F M. 20172018 Fl 20182019
AEREAI 4 em MR F AR50 A —5. 98 F1—3.36 °C
(1 FE 2) B, B, A By & 175 191/ 22 Ff 5 43 53] LA
— a0 R ZE RN SR AR A I BRI R
BB LR B A K AR S R AR R
AR D ZEBOEE L. 20182019 4AE &AL
P R (64, 30 %) 20172018 4E (54, 06 %) &
10024 ANE SR, AT B A ()RR 2E 2 5 i AIK
MR AR /N E DR FEER R,
Wi 4 cm M B AR (% E — 3. 36 C LA I, & 5%
BN A] I 2 R R R R AR R, A
07 5] o 2 22 7 U B RRAIG L /N2 A2 R ™ L R
FEAR . 2 AR 0 45 AL R W, A 4K b 2145 AR /N 22 A
-5 R 2 ORI T R — &R R W R A
ol i) f 10 R 25 S W 3 . A RR AN R T /N A i
ZEBATEAS AT REE [F] — /N 22 il Pl B S [ B 4 T8 28
(] T VP 2 S 8 /0N 8 5 830, S [) /DN 22 o ] 25 1 1)
PLRtE2Z R R, B, SRR B R E N &
RO AR TR SRR . R E] 10 H b A
SRR R R S N o S N SE R (N T
A2 R DL B sz T R RS .
2 AE IR A5 R R W] A RE A /N7 B AL P E 25 R
3 T [R) — A< 5% 01 00 R 5] & /N 22 7 B 7E 5 R )
EHRBE,

FEHIXE/NZE AT RL S A — E s m Y, e F
T 6F 7N 22 0 i TS ] A AT ST 25 SRR — B, i
ARG B A /N B A R I AR IR L N R
P95 VT A B A ORI R A5 O A AR 2 B
T g X0 95 5 55 B oY 2R B, 4% /N 22 B % 1
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