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Effect of sowing date on winter wheat yield and yield
composition in Jiangsu Province

YAN Huimin', ZHOU Mingrui', XU Zhipeng', Wang Qingyi', LIU Jianfeng',
ZHOU Yangyang', WANG Naijiang” , DING Dianyuan'"
(1. College of Hydraulic Science and Engineering, Yangzhou University, Yangzhou, Jiangsu 225009
2. Institute of Water-Saving Agriculture in Arid Areas of China, Northwest A&F University, Yangling, Shaanxi 712100)

Abstract: Winter wheat sowing date in Jiangsu Province was taken as the main research object. Field experi-
mental data for sowing dates of winter wheat came from references within recent 20 years. The data was grouped ac-
cording to delayed time in sowing, wheat cultivar, planting regions, and growing years. Then, the meta-analysis
method was used to quantify effects of sowing date changes on winter wheat yield and yield composition. The results
showed that the sowing date in Jiangsu Province in the past 20 years showed a delaying trend with 5.5 d - 10a™".
Winter wheat in northern Jiangsu and southern Jiangsu began to decrease in yield after 18 ~22 d of late sowing, and
winter wheat in central Jiangsu began to decrease in yield after 23 ~27 d of late sowing. Compared with yields of the
normal sowing date, wheat yields with sowing date delayed 13 ~17 d had a significantly increasing trend with a
3.1% yield increase (95% confidence interval, 0.4% ~5.8% ), and wheat yields showed a significant decreasing
trend when the sowing date was delayed more than 18 ~22 d. With the development of the year, the effect of late so-
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wing on yield reduction appears earlier and earlier. From 2000 to 2010, the trend of production reduction began to

appear after 23~27 d of late broadcasting; From 2011 to 2017, the trend of production reduction began to appear

after 18 ~22 d of late broadcasting. The yield of (weak) spring winter wheat began to decrease after 18 ~22 d of

late sowing, while that of (semi) winter wheat decreased after 8 ~12 d of late sowing, and the selection of winter

wheat tended to be vernalization. In the data of meta-analysis, yields of winter wheat was highly dependent on spike

number (P<0.05,R>= 0.3116). The spike number of winter wheat played a dominance role in yield composition

when the sowing date was delayed. Late-sowing of winter wheat could be used to adapt with climate change in Jiangsu

Province.

Keywords: sowing date; spike number; climate change; late-sowing; meta-analysis
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Table 1  Description of source references used in the database
PN N . BN/ (10*8k - hm™ .
e BRI MR AN ARRREEL 10K - ho™) gy
Delayed time in . . . Planting density
No. . Experimental time Wheat variety 4 - Reference
sowing/d /(10% plants + hm™)
1 15 2015 7% 22 Yangmai 22 150,225,300 [22]
2 21 2016 HF 65 MK 19 Lianmai No.6 . Yannong 19 225 [23]
3 15 2015 7 20 Yangmai 20 150,225,300 [24]
Y 158 4 16 4 14 $54 15,
4 s 2014 20 A2 A3 TS (251
Yangmai 158 | Yangmai 16, Yangmai 14 | Yangmai 15,
Yangmai 20, Yangmai 22 | Yangmai 23 Ningmai 13
5 15 2012 B 10 5 Zhenmai No.10 225 300,375 [26]
6 7 2012 4% 30 Huaimai 30 225,300,375 [27]
7 7 2012 7% 16 Yangmai 16 150,225 ,300,375 [28]
8 10 2011 47 168 Zhenmai 168 180,225 ,270,330 [29]
Y7 158.9356 .74 9 %5
? 3 2000 Yangmai 158 9356 Ningmai No.9 180 [30]
10 7 2007 WEZ 22 Huaimai 22 150,195,240 [31]
11 7 2005 #EZ 21 % Huaimai No.21 195,240,285 [32]
W& 18 %65 . TE95
12 3 2000 Yangmai 158 Sumai 6 ,Ningmai 9 [33]
13 8 2005 72 16 Yangmai 16 120,180,240 300 [34]
14 10 2004 4873 1 5 Huamai No.1 150,225 ,300,375 ,450 [35]
15 10 2012 7 13 Yangmai 13 150,225 ,300,375 [36]
16 10 2012 H:i% 6 5 Shengxuan No.6 120,180,240 ,300 [37]
17 5 2015 WEZ 28 Huaimai 28 495 525,555,600 [38]
7 < 7 < < ;' <
18 21 2017 G2 20.5E 23 5% 245K [39]
Yangmai 20, Yangmai 23 | Yangmai 24 | Yangmai 25

19 6 2017 ¥ 15,73 13 Yangmai 15 Ningmai 13 120,240 360 [40]
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Table 2 Valid data classification in formation used

in the Meta-analysis

5 H
Hﬁ'}%ﬁ%ﬁ/d . 3~7 8~12 13~17 18~22 23~27
Delayed time in sowing
S Ea %:\:]E mehem ].iangsu PrO\{ince
Fxperimental JiH Central Jiangsu Province
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Table 3 Heterogeneity and publication bias of winter wheat yield

Bt

Sample size

ey b

Model ¢ Zy Py

58 Ffifl Random 151.13  0.000 -0.249 0.803

I Q MBI pge it Py ol Q Goitib B 7, k3R
PR BT GE Tt Py Ry 7, Geih ik
Note: @ is the statistic of heterogeneity; Py, is the significant value of

Q; Zp is the statistic of publication bias; P is the significant value of Z.
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Table 4  Sensitivity analysis of winter wheat to different sowing dates

95% E {7 X[

95% E {7 X[

el 2 s L s B
Delayed time in Yield increasing 95% confidence interval/ % Yield increasing 95% confidence interval/ %
sowing/d rate/ % TBR Lower limit PR Upper limit rate/ % TBR Lower limit _FFR Upper limit
4.08 -0.07 8.22 3.74 0.27 7.2
3.86 0.38 7.35 3.3 0.04 6.56
3~7 4.85 1.2 8.5 4.45 -0.02 8.91
3.71 0.24 7.19 4.52 0.92 8.12
2.55 -0.02 5.11 3.56 0.08 7.04
4.25 =52 13.71 2.95 -5.01 10.91
3.89 -4.61 12.38 5.46 -3.7 14.62
8~12 5.31 -3.43 14.06 5.87 -2.64 14.38
6.73 -0.95 14.41 5.84 -2.84 14.53
3.18 -5.02 11.38 3.4 -4.93 11.73
2.63 -0.2 5.46 3.42 0.47 6.36
3.09 0.18 5.99 3.24 0.2 6.28
2.8 -0.02 5.62 3.17 0.2 6.14
13~17 2.52 -0.22 5.25 2.91 0.16 5.66
2.46 -0.08 4.99 3.46 0.21 6.71
3.39 0.11 6.66 2.91 0.13 5.69
3.59 0.89 6.29 3.47 0.84 6.11
-2.8 -8.39 2.78 -2.88 -8.54 2.79
-3.9 -9.37 1.58 -3.1 -8.31 2.12
-4.46 -9.56 0.64 -3.37 -9.86 3.11
18~22 -3.24 -9.15 2.67 -3.44 -8.72 1.84
-2.22 -7.45 3.02 -1.93 =7.07 3.21
-1 -5.59 3.59 -2.16 -7.39 3.08
-4.45 -9.55 0.65 -3.96 -9.16 1.23
2327 -4.21 -41.74 33.32 -9.81 -29.11 9.5
-5.28 -33.25 22.69 -0.73 -21.73 20.27
-9.67 -14.52 -4.82 -8.73 -14.41 -3.06
-8.89 -14.16 -3.62 -9.02 -14.49 -3.54
-9.49 -14.53 -4.45 -8.81 -14.39 -3.23
28~32 -8.8 -13.76 -3.85 -8.88 -13.71 -4.04
-9.35 -14.31 -4.38 -8.1 -13.23 -2.97
-7.24 -11.41 -3.08 -8.47 -13.44 -3.5
-7.4 -11.96 -2.84
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Fig.2 Effects of delayed time in sowing on winter wheat yield and its composition
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Fig.3 Correlation analysis between yield and its composition factors
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Fig.4 Effects of delayed time in sowing on winter wheat yield in different regions (a. northern district of Jiangsu Province;

b. middle district of Jiangsu Province; c. southern district of Jiangsu Province)
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