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Seedling Growth and Yield Formation Characteristics

of Yangmai 25 under Late Sowing

WANG Hui', LIU Datong' , XU Shasha’, GAO Derong' , WANG Junchan',
JIANG Wei', LI Dongsheng' , GAO Zhifu', ZHU Dongmei'

(1. Lixiahe Institute of Agricultural Sciences/Key Laboratory of Wheat Biology and Genetic Breeding in the Middle and Lower Yangtze

River, Ministry of Agriculture, Yangzhou, Jiangsu 225007, China; 2. Yangzhou Meteorological Bureau, Yangzhou, Jiangsu 225009, China)

Abstract : Yangmai 25 has the potential of late sowing resistance and high yield in production. This ex-
periment aimed to clarify its mechanism of late sowing resistance. The experiment was conducted in
Wanfu Base of Lixiahe Institute of Agricultural Science, Jiangsu Province during 2019—2020 and
2020—2021, with Ningmai 13, Yangmai 20, and Yangmai 25 as materials. Four sowing dates were
set up(November 5, November 15, November 25, and December 5, marked as [ . Il .1l .1V, respec-
tively) , with different planting density(2. 25X 10° plants « hm ?, 3. 00X 10° plants * hm *, 3. 75X
10° plants « hm ™ ?, and 4. 50 X 10° plants « hm ?). The differences of individual tiller occurrence at over-
wintering stage, population structure, grain setting characteristics and yield components were stud-
ied, to analyze the growth and development mechanism of Yangmai 25 achieving high yield under late

sowing conditions. The results showed that when the sowing date was delayed, Yangmai 25 showed

W F 399 :2024-08-27 18 B . 2024-12-17

B2 B . BHRIMACLM = b AR AR I H (CARS-3-56) 5 &M 249 & Fi E R BF 2 8 KL 30(20232D040230503) 5 V175 B J 1l (X
Al B2 B 5% i BHIF % J2 B 4390 H [S](22)106]

% —1E#& E-mail: wh@wheat. org. en( £ 2)

BiILYE#E E-mail:2dm@ wheat. org. ecn (R A)



. 1236 # X E B ¥ M %45 6

higher tiller number per plant compared with Ningmai 13 and Yangmai 20 at over-wintering stage,
which had large population biomass at seedling stage. The grain number per spike and 1 000-grain
weight of Yangmai25 showed a lowest decreasing trend under late sowing conditions. Compared with
sowing date [ , Yangmai 25 showed the smallest decrease in grain number and thousand grain weight
among the Il .l . IV sowiing dates, with a decrease rate of 1. 80%, 7. 62%, and 10. 11% in grain
number, while that of Ningmai 13 decreased by 3. 79%, 11. 63%, and 16. 18%, and Yangmai 20 de-
creased by 5.14%, 12.36%, and 20. 45%, respectively. Under four sowing periods, the 1 000-grain
weight and yield of Yangmai 25 were higher than those of Yangmai 20 and Ningmai 13, with the
smallest reduction in yield and good stability. In Summary, under the late sowing conditions, Yang-
mai 25 maintained high tiller ability per plant and individual developmental at over-wintering stage.
and coordinated population structure, which could lay a foundation for high yield. Yangmai 25 had

lowest decrease in grain number and stable 1 000-grain yield, which was conducive to realizing stable

and high yield under late sowing.

Keywords: Wheat; Late sowing; Seedling growth; Yield component
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I, I, I, and IV represent the four sowing dates of No-

vember 5, November 15, November 25, and December 5, re-
spectively. The same in figures 4.

B2 AEFBEHTNZHEZHELZHNEIRE
Fig.2 Accumulated temperature from seedling stage to over-

wintering stage under different sowing dates of wheat
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NM13: Ningmai 13; YM20: Yangmai 20; YM25: Yangmai 25. The same in figure 4.
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Fig.3 Relationship between stem and tiller number and accumulated temperature at wheat over-wintering stage
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Table 2 Differences of population stem number of the wheat cultivars under different sowing dates X10* « hm™?
AR i il #% 1 Sowing date
Year Cultivar M M N
2020—2021 T % 13 Ningmai 13 834. 75¢ 507. 38d 360. 0c 448. 5a
## 20 Yangmai 20 700. 35d 522.23d 370. 5¢ 463. 5a
% 25 Yangmai 25 827. 28c 590. 64c 364. 5¢ 451. 5a
"""" 2021 2022 %13 Ningmai1l3  1085.78a  913.5ab  550.7b  457.5a
## 20 Yangmai 20 938. 25b 844.0b 658. 8a 435. 0a
W 25 Yangmai 25 1 166. 45a 967. 5a 689. 0a 454, ba

T 0. M. NAsR%&11 A5 B A 15 B 11 A 25 BA12 A5 B 4 A&, F5EHRE G A R 75 2R & FhE 2% 576 0. 05 K

bR, FRE.

I, I, [, and IV represent the four sowing dates of November

5, November 15, November 25, and December 5, respectively.

Different letters after the values within the same columns indicate significant differences among the varieties at 0. 05 level. The same in

tables 3—5.
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Table 3 Differences of leaf area index of the three wheat cultivars at over-wintering stage under different sowing dates

%] Sowing date

e it
Year Cultivar M M N
2020—2021 ‘T4 13 Ningmai 13 0. 0.41c 0. 36¢ 0.15b
#7 20 Yangmai 20 0. 77bc 0.52b 0. 39¢ 0.19ab
7% 25 Yangmai 25 0. 0. 48bc 0. 42bc 0. 20ab
"""" 2021 2022 %13 Ningmai13  0.8lab  0.52b  0.43be  0.19ab
# 7 20 Yangmai 20 0. 88ab 0. 68a 0. 50ab 0.22a
##% 25 Yangmai 25 0. 8¢ 0. 65a 0.53a 0. 25a
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Different letters on the columns indicate significant differences among the treatments at 0. 05 level.
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Fig. 4 Dry matter accumulation of wheat at over-wintering stage under different sowing dates
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Table 4 Differences of spike traits of the three wheat cultivars under different sowing dates

4 BE i il & K ) $%§ BN A2 INFEEL dﬁ%éﬁi%‘i 2R
Year Cultivar Sowing Spike Smgl_e spike  fertile spikelet  Sterile spikelet Seed setting rate Grains
date length/cm yield number Number of spikelets
2020— W 25 1 9.81a 1. 83abc 17. 32a 3.31a 83.96a 43. 18bc
2021 Yangmai 25 I 9. 38ab 1. 84abe 17. 24a 3.03ab 85. 05a 42. 40be
Il 9. 13bc 1. 63cd 16. 72a 2.53bc 86. 86a 39. 30de
I 8. 90bc 1. 47de 16. 39a 1. 94cd 89. 42a 37. 43ef
k2 I 10142 1.89ab 17.25a 2.93ab 85.480 17.820
Yangmai 20 I 9. 56ab 1. $4abe 16.79a 2. 25be $8. 18a 45. 10ab
9.02bc 1.61cd 16. 38a 2. 25bc 87.92a 41, 22c¢d
v 8. 38cd 1. 43de 16.01ab 1. 75d 90. 15a 37.77ef
Cogxs T 9.16bc 1.76bed 15176 2.18bc §7.44a 15.52ab
Ningmai 13 1 8. 55¢cd 1. 71bcd 14.98b 1.91cd 88. 69a 43. 79bc
I} 7.94d 1. 50de 14.11b 1. 70e 89. 25a 39. 25de
1\l 7.74d 1. 34e 13.99b 1.53d 90. 14a 36. 75ef
2021 Bk T 9.23ab 1.90ab 16.50a 3.65a 82.00b 39. 45de
2022 Yangmai 25 1 8. 90bc 1. 82 abc 16. 22a 2.90ab 84. 83ab 38. 75de
I} 8. 84bc 1.67cd 15. 71ab 2. 26bc 87.42ab 37.00ef
v 8. 72bc 1. 64cd 15. 79ab 1. 50b 91. 06a 36. 77ef
k2 T 9.31ab  2.09a 16.740 3.05ab 81.43ab  45.93ab
Yangmai 20 I 9. 08be 1. 92ab 16. 38a 2. 80ab 85. 10ab 43. 50bc
| 8. 69bc 1. 65cd 15. 86ab 2. 65ab 85. 68ab 40. 63cd
I\ 7.80d 1. 50de 14. 84b 2.00b 88. 12ab 36. 50f
e T .74 1.8dabe 15.05b 2.05b 88.0lab  41.55cd
Ningmai 13 I 7.55d 1. 73bed 14. 92b 1. 85b 88. 97ab 39. 95cde
7.44d 1.57de 14. 25b 1. 30b 91. 64a 37.55ef

v 7.41d 1. 3% 14.18b 1.55b 90. 15ab 36. 051
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Table 5 Differences of grain yield and its components of the three wheat cultivars under different sowing dates

- - i R HURL 3 THE Pt B L W i
>~ Jml 7 Spike number  Grain number 1 000-grain Grain yield/ ccrease rate
Year Cultivar Sowing date (X10* » hm2) ik iaht/ (ke » bm 2) compared with
m per spike weight/g g+ hm sowing dated 1/ %
2020— W& 25 1 476. 3bc 43. 18bc 42. 48de 8 163. 0cd —
2021 Yangmai 25
il 468. 8bc 42. 40bc 43.42d 7 753. 5de 5.02
483. 8bc 39. 30de 41. 35e 7 299. Oef 10. 58
N 502. 5ab 37. 43ef 39. 32f 67 81. 6f 16.92
W 20 I 455. 6be 47.82a 39. 42f 7 641. 0de —
Yangmai 20
II 431. 3¢ 45.10ab 40. 82e 7 204. 5ef 5.71
I 461. 3bc 41. 22cd 39. 171 6 790. 5f 11.13
I\ 483. 8be 37.77ef 37. 94¢g 6 246. 0g 18.26
T 13 1 493. 1bc 45, 52ab 38. 58{g 7 852. 5de —
Ningmai 13
Il 457. 5be 43. 79bc 39. 111 7 380. Oef 6.02
I 472. 5be 39. 25de 38. 271g 6 565. 51 16. 39
\ 495. 0be 36. 75¢f 36. 56h 6 124.5g 22.01
2021— A 25 1 537. 0a 39. 45de 48.18a 9 442. 5a —
2022 Yangmai 25
il 521. 3ab 38. 75de 47.05ab 9 020. 0ab 4,45
Il 528. 8ab 37.00ef 15. 27bc 8 335. 1bc 11.70
v 511. 9ab 36. 77ef 44, 52cd 7 462. 5e 19. 39
W& 20 1 489. 1bc 45. 93ab 45.53bc 9 112. 5ab —
Yangmai 20
Il 174. 4bc 43. 50bc 14, 13cd 8 580. Obc 6.03
I 476. 3bc 40. 63cd 43.08d 7 870. 1de 13. 66
v 481. 9bc 36. 501 41.01e 6 760. 1f 25. 84
T 13 1 519. 3ab 41. 55¢cd 44, 18cd 8 875. labc
Ningmai 13
I 506. 7ab 39. 95cde 43.39d 8 467. 5be 4.59
Il 517. 5ab 37.55ef 41.87e 7 545. 0e 14.99
v 498. 8bc 36. 05 38.571g 6 530. 0f 26.42
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