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Fig.1 The effects of different sowing dates and seeding rates on dry matter accumulation of winter wheat
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Table 1  Effects of different sowing dates and seeding rates on dry matter transport of winter wheat

PN e TR T Preanthesis dry matter 165 & 4 Photoassimilate after flowering
Year Treatment Binl gk Tk BIRR TRk %
Translocation amount (t/hm?) Translocation rate (%) Contribution rate (%) Accumulation (tthm?)  Contribution rate (%)
2017-2018 S1D1 3.2140.38b 33.61+2.91bc 50.7746.27bc 3.1140.21c 49.2343.27de
S1D2 3.8140.78a 35.7140.53ab 55.54+1.28ab 3.0540.10c 44.4641.28ef
S1D3 3.8740.32a 37.9541.67a 61.3546.20a 2.4449.25d 38.6546.20f
S2D1 2.9440.15bc 31.014+.77cd 45.0243.76¢cde 3.6040.28bc 54.9843.76bcd
S2D2 3.0140.12bc 30.4442.98cde 43.9446.25cde 3.8440.26ab 56.0646.25bcd
S2D3 2.6240.23c 27.4242 21ef 37.87+44.20ef 4.3140.3% 62.13+44.20ab
S3D1 2.0340.22d 24,374 .64f 32.27+2.88f 4.2940.13a 67.7342.88a
S3D2 2.8340.24bc 29.91H .44de 42.7242.96de 3.7940.15ab 57.2842.96bc
S3D3 2.9840.25bc 32.28+42.33bcd 47.7845.00bcd 3.2640.40bc 52.2245.00cde
2018-2019 S1D1 3.1740.65bc 27.9340.16b 47.21+1.39b 3.5440.14d 52.79+1.39%b
S1D2 3.3540.31b 27.0142.17bc 46.0043.49b 3.9340.25hc 54.0043.49b
S1D3 4.0240.13a 32.2040).68a 58.68+1.24a 2.8340.60e 41.324.24c
S2D1 2.554).64e 22.68+40.58d 38.65+1.59¢ 4.0530.26b 61.35+1.59a
S2D2 2.8940.21cd 25.294+.75¢ 39.274+.34c 4.4630.09a 60.73+1.34a
S2D3 2.8640.48d 25.2140.30c 41.724.73c 4.0020.24b 58.28+1.73a
S3D1 3.3040.19b 31.16+.65a 47.5542.55h 3.6440.17cd 52.4542.55b
S3D2 3.4140.17b 30.494.12a 47.50.03b 3.7740.43bcd 52.50+1.03b
S3D3 3.3440.22b 30.68+1.91a 48.91+1.30b 3.5040.15d 51.09+1.30b

FFIA NG FRERORZE R B2 (P<0.05) , T

Different lowercase letters in the same column indicate significant differences (P < 0.05), the same below
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Fig.2 The effects of different sowing dates and seeding rates on LAI of winter wheat
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Table 2  Effects of different sowing dates and seeding rates on photosynthetically
active radiation and light use efficiency of winter wheat canopy
6 UL Bk E BEkE B JEREFI IR
Year Treatment Interception (MJ/m?) Capture ratio (%) Penetration ratio (%) Light use efficiency (g/MJ)
2017-2018 S1D1 8.7240.03b 92.8940.56b 7.1140.569 1.080.09bc
S1D2 8.8640.03a 94.5440.12a 5.4620.12h 1.2140.04ab
S1D3 8.84+0.02a 92.96+40.59b 7.0420.599 1.10490.05bc
S2D1 8.5640.02d 89.7340.09e 10.2740.09d 1.1440.07bc
S2D2 8.6240.03c 91.6040.17c 8.4040.17f 1.2840.12a
S2D3 8.460.02e 90.5740.19d 9.43#0.19¢ 1.10490.08bc
S3D1 8.3740.02f 86.0340.62h 13.9740.62a 1.1420.09abc
S3D2 8.4430.02e 88.6840.10f 11.3240.10c 1.0840.04bc
S3D3 8.3440.03f 87.4140.679 12.5940.67b 1.0640.11c
2018-2019 S1D1 8.6140.09bc 90.85+40.01bc 9.1540.01cd 0.8640.03de
S1D2 8.70%0.03a 92.5140.48a 7.4940.48e 0.9730.06b
S1D3 8.57+40.02¢c 91.2640.87b 8.7440.87d 0.7840.01f
S2D1 8.69140.07ab 90.35#0.50c 9.650.50c 1.0040.08b
S2D2 8.71+0.06a 92.5640.43a 7.4440.43e 1.1020.02a
S2D3 8.48+0.02d 91.2040.42b 8.80#0.42d 0.94490.05bc
S3D1 8.4040.01ef 86.304.62¢ 13.7040.62a 0.8440.04de
S3D2 8.4740.02de 89.0240.11d 11.0440.10b 0.88+0.01cd
S3D3 8.3640.03f 88.9640.10d 10.9840.11b 0.8040.03e

76 D3 AbH T BE R AR 2038 0 5 0
#, S2D3 AbFHIA B MH; AR RE I HER
SIS D B, T R R RS D R
/>, S2D1 AbFEk B ORAE, 5 SID1 AbEE 2 R AR
T AARALEE s R E AR b A AR
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Table 3 The effects of different sowing dates and seeding rates on winter wheat yield and its components

AL, S3D1 AbFRIAFH K{H, 5 S1D1 A1 S2D1
T H A AR PR 8 7E S2D3
AbPRIR B I KAE, FLiks2 S1D2 il S2D2 4bPE. 7R
2018-2019 4, FEETE S3 SIS BEAHAN R 1 0
BT m E BRI, 75 S2D2 kb HEIA B NE,

G0 JOSE AL PR T FEHE
Year Treatment Ear number (x<10%hm?) Grains per spike 1000-grain weight (g) Yield (kg/hm?)
2017-2018 S1D1 461.1644.08f 36.4640.37ab 43.6840.11ab 7345.65+104.83de
S1D2 520.3046.14d 35.1840.46hc 43.5340.23bc 7966.884657.22ab
S1D3 530.154.83bcd 33.0940.49de 41.8140.26f 7335.20+175.83de
S2D1 465.5946.04f 37.37+1.43a 43.6940.54ab 7600.92+326.65cd
S2D2 525.0543.11cd 35.39+1.28bc 42.8740.29de 7963.724204.11ab
S2D3 556.8649.08a 34.290.64cd 41.9140.21ef 8066.73+194.61a
S3D1 480.5247.27e 34.7240.72c 44.18+0.48a 7368.15+134.54cde
S3D2 542.1049.61b 32.9540.60de 43.0540.49cd 7689.46+150.82bc
S3D3 533.79+11.54bc 32.4410.48e 41.89+0.30f 7253.294220.74e
2018-2019 S1D1 477.3543.93c 37.2340.27a 43.9140.81ab 7523.45+266.55d
S1D2 530.9543.04b 36.6740.73abc 43.4249.50abc 8456.05+302.60ab
S1D3 538.51+2.92ab 35.2140.43de 42.0440.73c 8046.46+140.32cd
S2D1 475.06+7.20c 36.5140.18abc 44.25+ 11ab 7675.46+308.97d
S2D2 549.0846.44a 35.8640.74cd 43.43+1.14abc 8551.96+353.58a
S2D3 545.2446.65ab 34.7410.86e 42.1540.69¢ 8364.67+149.08cd
S3D1 490.05#7.19¢ 36.8540.17ab 44.7440.95a 7932.65+272.61bcd
S3D2 535.1748.12ab 36.0740.33bcd 43.2840.61bc 8355.70+234.30abc
S3D3 536.84+21.11ab 35.2440.39de 42.1240.43c 8116.12+197.24cd
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Effects of Different Sowing Dates and Seeding Rates on the
Growth Characteristics and Yield of Winter Wheat

Wang Xin', Wang Cai?

("Zhumadian Agricultural Operation and Management Guidance Station, Zhumadian 463000, Henan, China;

2Henan Zhumadian Agricultural School, Zhumadian 463000, Henan, China)

Abstract In order to study the effects of sowing date and seeding rate on the growth and yield of winter wheat,
three sowing dates and three seeding rates were set up to study the characteristics of wheat dry matter accumulation
and transportation, leaf area and population light energy interception, and yield changes. The results showed that
the dry matter accumulation decreased with the passage of the sowing dates, and the dry matter accumulation
decreased by 0.13-0.37t/ha for each delay of the sowing date. The dry matter transport amount before anthesis
decreased with the delay of the sowing date, and increased with seeding rate increasing. After blooming, the
accumulation of light-contracted compounds first increased and then decreased with the postponement of the
sowing date, and gradually decreased with the increase of seeding rate. With the sowing date postponement and
seeding rate increase, light energy utilization rate increased first and then decreased. The combination of sowing
on October 4th and 160kg/ha seeding rate could achieve the maximum of photoassimilate after flowering, light
energy interception and utilization, and the two years average yield (8257.84kg/ha), which was a better combination
planting mode of sowing date and seeding rate.
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