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Effect of sowing before winter on the yield and quality of
spring rapeseed in Xinjiang
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Abstract In order to solve the difficulty of seedling emergence in early spring and improve the adverse effect of dry and
hot air on yield at the late growth period of spring rapeseed,an experiment of sowing spring rape in winter was carried
out. Spring rape variety ‘ Xinyou 17’ was used to study the characteristics of seedling rate, growth period, agronomic
characters, photosynthetic performance, yield and quality of spring rape at different sowing dates of Anninggu Xinjiang.
The results showed that the overwintering seedling rate was 73.5% —91.5% in the pre-winter sowing and post-winter
emergence treatments (Oct. 25 to Nov. 14). The lowest seedling rate occurred when the sowing was done before Oct
15. Sowing from late October to early November (sowing before freezing season in winter) , with seed into the soil and
no seedling before winter, the spring rape could safely overwinter and the overwinter seedling rate reached 90% . The
sowing period from late October to early November was the best sowing date. The main photosynthetic characteristics,
main agronomic characters,yield and quality of the tested variety sown on October 30 were superior to those sown on
April 8 next year,and its yield increased by more than 40% . In conclusion, spring rape sowing in winter was effective
way to improve yield and quality.
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Table 1 Effect of sowing date in winter on the seedling growth rate of spring rape
A B AR B R/ D
4 3 AR o 4 V-1
Wintering seedling or
Treatment Year Average
emergence rate

2014—2015 12.7640.49 e

D1 12.06£0.70 ¢
2015—2016 11.36+£1.02 f
2014—2015 10.03+0.61 a

D2 9.2840.75 f
2015—2016 8.53%1.70 a
2014—2015 80.50+1.04 bc

D3 81.90+1.40 be
2015—2016 83.3040.62 ¢
2014—2015 89.7040.55 a

D4 90.6040.90 a
2015—2016 91.50+0.65 b
2014—2015 82.50+1.48 b

D5 84.00+1.50 b
2015—2016 85.5040.94 ¢
2014—2015 78.4040.63 ¢

D6 79.454+1.05 ¢
2015—2016 80.5040.46 d
2014—2015 73.504+1.36d

D7 75.0041.50 d
2015—2016 76.5041.40 e
2014—2015 92.8040.93 a

D8 94,20%1.40 a
2015—2016 95.6040.57 a

A& AL D1, 10-05; D2, 10-15; D3, 10-25; D4, 10-30; D5, 11-04; D6, 11-09; D7,
11-14;D8,04-08 CBAE) . /NG T4 /5% A 6] #§ 0] 2 1] 1 22 3k 5% B 35 K.

T

Note:; The sowing date D1,5™ October; D2, 15" October; D3, 25" October; D4, 30"
October; D5,4™ November; D6,9™" November; D7, 14™ November; D8, 8™ April

(the following year). Lowercase letters indicate significant difference among

sowing dates at 0. 05 level. The same below.
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Fig. 2 Effect of different winter sowing date on LAI of spring rapeseed
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Fig. 3 Effect of different winter sowing date on the chlorophyll content of spring rapeseed
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Fig. 4 Effect of different winter sowing date on the net photosynthetic rate of spring rapeseed
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Fig. 5 Effect of different winter sowing date on the stomatal conductance of spring rapeseed
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Fig. 6 Effect of different winter sowing date on the transpiration rate of spring rapeseed
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Fig. 8 Effect of different winter sowing date on the water use efficiency of spring rapeseed
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Fig. 9 Effect of different winter sowing date on the vapor pressure deficit of spring rapeseed
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Table 3 Effect of different winter sowing date on the dry matter accumulation of spring rapeseed g/plant
i WE W6
Ak 3 Seedling stage Bud stage Start of flower
Treatment
2014—2015 2015—2016 2014—2015 2015—2016 2014—2015 2015—2016
D1 1.1440.35 a 1.1640.38 a 4,36+0.91 a 3.77%+0.90 a 9.67+t1.18 a 7.09+1.17 ab
D2 0.96=+0.28 ab 0.6140.27 ab 3.34=+0.84 ab 2.3540.84 ab 7.02+1.12ab 8.37%+1.09 a
D3 0.89+0. 24 ab 0.55+0. 23 ab 3.124+0.80 ab 1.4140.79 b 5.08+0.91 be 3.77+0.88 ¢
D4 0.81740.20 ab 0.4840.19 ab 2.45+0.70 ab 1.374+0.62 b 5.87£0.96 bc  5.7940.93 abc
D5 0.78=+0.22 ab 0.4040.16 ab 2.097£0.62 ab 1.324+0.59 b 3.797£0.82 ¢ 4.1140. 81 be
D6 0.65+0.20 ab 0.47+0. 21 ab 1.5740.56 b 1.31+0.57 b 3.694+0.93 ¢ 5.384+0.91 abc
D7 0.58=40.16 ab 0.4640.19 ab 1.794£0.55 b 1.23+0.51 b 3.397£0.83 ¢ 3.17£0.80 ¢
D8 0.40+£0.13 b 0.35+0.12 b 1.0540.48 b 1.0540.43 b 3.334+0.66 ¢ 3.80+0.70 ¢
Ak Full of flower Mature
Treatment
2014—2015 2015—2016 2014—2015 2015—2016
D1 16.06+1.97 a 12.46+1.86 ab 27.1242.45 b 37.414+2.30 b
D2 17.60+1.84 a 15.92+1.71 a 29.094+2.37b 38.5142.07 b
D3 14.01+£1.78 ab 12.34=+1.58 ab 31.2842.22 b 23.2641.94 ¢
D4 13.0841.70 abc 10. 80+ 1. 48 be 38.43+2.11 a 46.114+1.74 a
D5 12.90+1. 44 abc 8.35%1.28 be 30.42+1.80 b 26.631+1.49 ¢
D6 9.94+1.39 be 10.994+1. 23 be 28.294+1.63 b 34.174+1.47 b
D7 10.62+1.13 be 10.73£1.12 be 31.01%+1.53 b 34.684+1.40 b
D8 7.91£1.02 ¢ 6.98+0.67 ¢ 19.78£1.04 ¢ 22.2641.20 ¢
2.5 ZBEXNEBRERZERM=2EHF AN1024 g 9.6 g, BEAR ™ G EARE I B TE AT
E I INGE P EPOE S B R (N e D1.D2 &1, i T 4 A i e Bk A< 58 1 A 2 i B
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A [ 43 309 % 7 7ol 58 7 o B 7= MR ) S i R
(F5), Ab i [a] 22 B 1 2 25 5 M Bk 4% 00 i oIk
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F AR, TR EE R R 7 i D4 L D8 43 JiI3E i 170

B/
2

=

PR DA A, R 3 296, 9~3 512. 1 kg/hm®,
FbSBUAR IE 3 9 P= i 2 331, 1~2 395. 4 kg/hm® 14
7R A1 A% ~46.6%
2.6 ZBE3HMEIFRH SR

B & 35 I & B R AR AL, &l R 2 e T (DA
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FETE (R 6), rEairas L £m, A
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Table 4 Effect of different winter sowing date on the agronomic characters of spring rapeseed
e B =/ cm I3/ em — R R
Plant height Branch position Primary branch number
Treatment
2014—2015 2015—2016 2014—2015 2015—2016 2014—2015 2015—2016
D1 121.44+11.18 b 118.27+5.80 bed  29.6+3.26 ¢ 31.442.80 be 4,97+0.41 ab 4,3%+0.30 bed
D2 117.7411.20 b 119.14£4.19 be 30.7+3.56 ¢ 29.0+£5. 84 bed 3.840.45 be 4,47+0.22 be
D3 112.8410.21b ¢ 119.2+2. 44 be 17.5+1.99 de 19.08=5. 33cd 4,3%£0.36 ab 4,9%+0.62 ab
D4 119.2410.63 b 124.44+3.18 ab 23.14+2.62 cde 25.54+3.96 cd 5.1£0.37 a 6.0+0.55 a
D5 119.1410.43 b 121.6%£3.40 be 24,943.19 cd  23.3%7.15 cd 4,940.41 ab 5.540.56 ab
D6 109.049.52 ¢ 112.0+2.64 cd 44.344.14 b 42.0£3.17 b 3.840. 45 be 4,12£0. 31 bed
D7 100.849.30d  107.2%4.22d 15.74+1.49 e 15.2+3.08 d 3.2+0.51 ¢ 3.04+0.44 cd
D8 130.0+11.37a 133.7£2.80 a 57.0£5.69 a 58.3+4.16 a 3.1+0.57 ¢ 2.940.48 d
e RS FFKE/em f R K/ em
Secondary branch number Available length of main inflorescence Pod length
Treatment
2014—2015 2015—2016 2014—2015 2015—2016 2014—2015 2015—2016
D1 6.440.82 be 6.041.13 be 38.5+4.47 ab 46.8+2.87 ab 6.20+0.38 a 6.14+0.13 cd
D2 5.94+0.80 ¢ 8.9+1.00 ab 35.5+4.27 ab 48.842.66 ab 5.8240.30 ab  6.22740.15 cd
D3 8.6+1.23 ab 10.741.40 a 35.944.40 ab 51.3+2.86 a 5.754+0.22 ab  6.34740.11 bc
D4 10.6+1.34 a 12.1+1.55 a 45.344.55 a 53.442.00 a 6.15+0.15 a 6.75+0.05 a
D5 9.740.87 a 10.6+1.34 a 37.0+4.49 ab 51.543.62 a 6.0240.12 ab  6.6140.12 ab
D6 5.020.39 ¢ 5.84+0.61 be 31.0£3.41 be 43.042.55b 5.6940.15b 5.9740.05 de
D7 4,0£0.44 ¢ 4,7£0.63 ¢ 28.4£3.12 ¢ 41.54+1.52 b 5.02+0.21 ¢ 5.65+£0.17 ef
D8 4.5+0.58 ¢ 4,3£0.91 ¢ 27.0£3.51 be 41.44+2.82b 5.04740.29 ¢ 5.4640.06 f
5 ZEBBEXNEREFERBXEROZ N
Table 5 Effect of different winter sowing date on yield and yield characters of spring rapeseed
e BB E T £V ERIEIE 3 B3 TR
Pods of Main inflorescence Total available pods Seeds per pod
Treatment
2014—2015 2015—2016 2014—2015 2015—2016 2014—2015 2015—2016
D1 38.544.34 ab 37.443.95 ab 196.0+32.26 b 187.8430.41 b 23.6+2.15 be 23.441.50 abc
D2 35.5+3.62 be 39.242.97ab  178.1+£23.12b 188.8+21.01 b  21.34+1.86 cd 23.541.54 abc
D3 35.9+4. 14 be 39.6+3.58 ab 185.5422.32b 194.0427.64 b 22.5+1.96 cd 24.240.86 abc
D4 45.3+4.71 a 46.0+3.27 a 284.1428.09a 291.74+38.21 a 25.3+2.16 cd 27.5+0.78 a
D5 37.04+3.61 b 39.842.75ab  189.5+23.68 b 196.8+39.02b 27.242.22 ab  27.241.04 ab
D6 31.0£3.43 bed 32.944.93 b 159.0£18.41 be 164.1420.83 b 20.4+1.68 de 22.94+1.74 be
D7 28.442.15 cd 30.941.28 b 149.7+16.39 be 152.8+£14.01' b  20.0*+1.36 de 22.5+1.88 ¢
D8 27.043.07d 28.9%3.62 b 114.0411.39 ¢ 113.6%7.35b 18.1£1.23 e 20.0£1.03 ¢
e THH /g bk /g FeiE/ (kg/hm®)
1 000-seed weight Yeild per plant Yield
Treatment
2014—2015 2015—2016 2014—2015 2015—2016 2014—2015 2015—2016
D1 3.64+0.66 ab 3.54%+0.02 ¢ 9.140. 82 be 8.6+1.09 be 436.5+110.79 f 357.2441.24 e
D2 3.2540.31 cd 3.614+0.01 ¢ 8.6+0.86 ¢ 9.441.87 ab 354.84+95.87 f 278.6414.86 e
D3 3.42740.21 be 3.9440.02 b 9.040. 78 be 9.9+1.74 ab 3 006.5£752 b 3 226.4%+119 ab
D4 3.9640.03 a 4,11+0.02 a 13.1+1.62b 14.3%+2.41 a 3296.9+828a 3512.1%+229 a
D5 3.83%0.29 a 3.97+0.04 ab 11.040.91 a 11.943.14 ab 3 133.54782 ab 3 345.44172 ab
D6 2.9740.75de 3.0640.02d 6.940.34 cd 7.8+1.18 be 2 790.6+696 ¢ 2 988.2+117 be
D7 2.69£+1.07 e 2.75%£0.12 ¢ 6.040.30 d 6.8+0.65 bc 2596.9+£647d 2 762.0+23 ¢
D8 2.72+1.32 ¢ 2.74+0.01 e 3.540.60 e 3.640.76 ¢ 2331.1+£581 e 2395.4+53d
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Table 6 Effect of different winter sowing date on the seed quality of spring rapeseed

b 50 i G/ (2/100 @) B/ Qmol/e) WA/ (2/100 )
Treatment Year Oil content Glucosinolate content Protein
- 2014—2015 41.27+10.06 ¢ 15.91£3.78 d 16.0443.74 a
2015—2016 42.554+0.38 ¢ 16.69+0.99 a 15.97£0.61 g
D2 2014—2015 42.804+10.20 b 14.6743.56 d 16.26+3.18 a
2015—2016 43.974+0.07 b 15.6240.72 a 17.01£0.23 f
D3 2014—2015 43.644+10.16 b 12.27+3.71 ¢ 17.834+2.32 b
‘ 2015—2016 44,33+0.28 b 12.9740.49 b 19.1140.36 d
DI 2014—2015 46.03410.51 a 8.37%+3.93 b 19.66=41.34 cd
2015—2016 46.71+0.61 a 9.48+1.24 ¢ 20.2740.70 ¢
D5 2014—2015 39.05+8.51d 6.90+3.08 cd 17.2040.56 d
’ 2015—2016 40.17%+0.07 d 7.74£0.53d 18.00£0.79 e
- 2014—2015 38.04+8.02d 8.99+4.17 a 22.63+0.74 c
2015—2016 38.67+0.29 e 9.0740.13 ¢ 22.64+0.44 b
D7 2014—2015 36.61+7.40 e 7.17£3.91 a 22.6440.25d
2015—2016 37.454+0.49 8.0240.18d 23.39740. 46 ab
D8 2014-—2015 34,40+6.61 f 6.794+3.73 a 22.94+0.44 d
2015—2016 36.25+0.42 g 7.5440.86 d 23.79+0.01 a
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