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Table 1 Characteristics of key growth periods of winter wheat Tanmai 98

under different sowing date experiments from 2017 to 2022

REMBLE BB CK S1 S2 S3
BN 10-18 10-05 10-29 11-11
4y BEI 11-12 10-27
P WA 04-04 WAE 04-04 WAE 04-06 WAE 04-10
Zp i WAE 04-19 WAE 04-18 WAE 04-19 WAE 04-22
Ejiipais ] WAE 04-28 WAE 04-27 AR 04-28 WAE 04-30
A WA 05-05 WA 05-06 WA 05-06 WA 05-08
TR WAE 06-13 WAE 06-13 WA 06-13 WA 06-15
K2/ 246 256 236 228
AT 4 0/ d 45 58 34 21
EFRERKRMGREFRT/d 48 48 49 52
A B AE R (R - O /d 55 56 55 54
R 2 30 OF B2 /d 39 38 38 38
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Table 2 Grain filling characteristics of winter wheat Tanmai 98

under different sowing date experiments from 2017 to 2022
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S3 05-08 05-18 06-17 30 05-29 11. 390 6. 349
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Table 3 Grain filling characteristics of winter wheat Tanmai 98

under different sowing date experiments during 2019—2020 and 2021 —2022

P e FAE IR TN TN Fr st Vi I e HE R R/ IR R/
1 M 5E H H i H%/d 4 H (g+ 5D (g 5D
CK 05-05 05-15 06-13 29 05-30 12. 301 6.961
S1 05-06 05-16 06-13 28 05-29 11. 866 6.743
2019—2020
S2 05-05 05-15 06-14 30 05-30 11. 328 7.200
S3 05-06 05-16 05-24 11.879 6. 905
CK 05-03 05-13 06-14 32 05-28 13.198 6. 204
S1 05-04 05-14 06-18 35 05-29 12.702 6. 020
2021—2022
S2 05-04 05-14 06-15 32 05-28 12. 620 6.175
S3 05-04 05-14 06-12 29 05-29 12.580 6. 829
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Table 4 Above-ground dry matter distribution rate during the harvest period of

winter wheat Tanmai 98 under different sowing date experiments from 2017 to 2022 (unit: %)

4k 3 EXi) B Mk b iR i
CK 36.52 12.70 50. 78 63.48
S1 38.61 12.33 49.07 61.39
S2 33.04 13.59 53.37 66.96
S3 31. 64 14. 60 53.77 68. 36
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Table 5 Average yield components of winter wheat Tanmai 98

under different sowing date experiments from 2017 to 2022

AREL A MEEEC AR BRRRL BRIE /g MPRiE/g ToRiE/g  MOPEM R E/ (kg e hmT?)
CK 541.4 16.9 0.8 47.7 2.285 893.7 48. 385 0.5055 8937.2

S1 581.8 17.8 1.0 49.1 2.344 937. 1 48.043 0. 4878 9371.3

S2 519.6 16.0 0.8 45.6 2.171 847.7 48.048 0.5299 8477.8

S3 448. 4 15.6 0.7 45.8 2.091 762.5 45.647 0. 5381 7625. 4

2.3 B R YA RS HE ThHA BY M

2018—2022 4R 7€ KR A 98 Ji 116 Pl AL Bk 45
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25 5 (2017 AE43 WRR A B R e 1) (R 6) ., kY
Wit R o6 A AR 22 SN BERE R DI HE IR B3 K
POREAPIHEIR 10 d BEK 0. 935 pmol e m 7+ s ', S1
t CK flg/)y 0. 506 pmol » m * « s ',S3 b CK #f kK
oo XAl AR T el A
R, S1 M S3 BAK, CK F S2 8w (A2 {EH /M. FLA
LIRSS U DL WA RE b e w1 S B N [ o S i)
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1.916 ymol * m *

o s o SRV A ) 2 0 R TE AR 25 B
Hoop ST 8/, 8 3.799 mol « m™2 « s7',S2 F k.,
4. 724 mol e m? e sty AR il R A AL BT L 2R
AR M 6. 228~6.788 mol « m™% « sTUFN 8. 871
~9.275 mol e m™% ¢ 5%,

AN ) K & 3 R 7K 20 ) R 4% R 300 ) 22
NG 4. 119~4. 440 pmol » mmol ', fili A1
H2.866~3.096 pmol « mmol ', Ik
2.0 pmol « mmol ™", AN[a] & & Y it Fr K 43 ) FH 2%
FOEH{E N 3.002~3.170 pmol « mmol ',
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Table 6 Average leaf photosynthetic characteristics of winter wheat Tanmai 98
under different sowing date experiments from 2018 to 2022
Hot R/ (pmol » m™? « s71) PR/ (mol » m ™2 « 57 1) K gy R A/ (pmol » mmol ™)

Qb #

WM A L P WA R AR LSS S T
CK  17.372  20.287 17.602 18.420  4.068  6.569  9.189  6.608  4.271  3.088  1.916  3.092
S1 16.866  19.282 17.982 18.043  3.799  6.228  9.110  6.379  4.440  3.096  1.974  3.170
S2 19.458  20.473  17.519  19.150  4.724  6.788  8.871  6.794  4.119  3.016  1.975  3.037
S3 19.288 18.826 17.908 18.674  4.582  6.570  9.275  6.809  4.210  2.866  1.931  3.002
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Table 7 Grain quality of winter wheat Tanmai 98

under different sowing date experiments from 2017 to 2021

LD CK S1 S2 S3 bR 2
R/ (g kg™ ) 3.18 3.21 3.13 3.04 0.08
AR/ (g kg™ D 4.79 4,93 4,74 4.70 0.10
EHBR/ (g kg™ D) 1.46 1.35 1.30 1.28 0.08
SR/ (g ke D 4.11 4.30 4.11 4.11 0.09 .
FEm/ (g ke D 7.56 7.68 7.50 7.37 0.13 Lk
FRINEMR (g + kg™ D) 5.29 5. 44 5.27 5.26 0.09
WEBR/ (g kg™ D) 3.79 4. 04 4,09 3.92 0. 14
Hit/ (g kg™ 30.19 30. 95 30. 14 29. 68 0.53
LA/ (g kg™ D 4.66 3.90 4.71 4.90 0. 44
MR/ (g kgD 5.18 4.95 4,98 4. 84 0.14 RN
Hit/(g kgD 9. 84 8.85 9.69 9.74 0. 46
KEAMR/ (g kg™ 10. 80 10. 68 10. 70 9.88 0.43
BRI/ (g kg D) 36. 04 37. 34 34,27 35. 28 1.29
W=/ (g« kg™ 3.55 3. 62 3.43 2. 90 0.33
2 F IR/ (g kg™ ") 4.62 5.02 4.60 4.59 0.21 e
HEm/ (g kg™ 4.72 4. 80 4.81 4.65 0.08 A
WA/ (g kgD 4.01 3.95 3. 90 3.77 0.10
%R/ (g - kg™ 1) 14.73 14. 81 14,48 15. 26 0.32
%@/ (g - kg™ ) 2.37 2. 30 2.07 2. 14 0.14
HEEF/ (g (100 D 13.08 13.03 12. 43 12.95 0. 30
fEW /(g + (100 )1 1. 20 1.18 1.23 1.20 0.02
WM/ (g (100 @71 54. 95 55.03 55.73 55.63 0. 40
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Abstract

Sowing date adjustments have been widely used for crop adaptation to climate change, but its impact
on crop growth and development is still unclear. Based on field sowing date adjustment experiment of win-
ter wheat Tanmai 98 in the northern part of North China Plain from 2017 to 2022, the responses of growth
and development, yield formation and quality of Tanmai 98 are analyzed. The results show that delaying
sowing date has no significant effect on the growth stage of overwintering stage and regreening stage of
winter wheat. The total growth period is 256 days and 228 days for early sowing and late sowing based on
the field experiment, and shortening 10 days to 8 days in turn, which is basically consistent with the inter-
val of 10 d during sowing period. The shortening of whole growth period is mainly caused by the shorten-
ing of seedling growth period before overwintering. Late sowing date reduces effective panicles number and
grain yield of Tanmai 98. The decrease rate of grain yield is 569. 71 kg « hm™* « (10 d) ™! during the so-
wing date from 30 September to 30 October, but few significant effects are found on grain number and
weight per spike. The delay of sowing date also affects the aboveground dry matter distribution of Tanmai
98 during maturity stage. The stem weight decreases with the delay of sowing date by 2.44% « (10 d) ',
but the spike of wheat increases by 2.44% + (10 d) " '. The harvest index increases with the delay of so-
wing date. The harvest index of S2, S3 and CK are all higher than 0. 5000, while the harvest index of S1
is 0. 4878. There is no significant effect on leaf photosynthetic characteristics and grain quality of Tanmai
98 by sowing date adjustments. Therefore, under the background of climate change, the winter wheat so-
wing date should be postponed in the northern part of the North China Plain from 1 October to 15 Octo-
ber. At the same time, the planting amount should be increased in steps, and basic seedlings should be in-
creased, so as to offset the adverse effects of late sowing of wheat seedlings with fewer tillers and fewer
panicle number, ensuring high yield. However, very late sowing date would still lead to yield reduction.
The results provide information for the decision-making of winter wheat to climate change adaptation in the

northern part of the North China Plain.

Key words: winter wheat Tanmai 98; sowing date; growth period; yield; quality



