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Effects of drip irrigation frequencies on root growth and yield-related
traits of spring rapeseed in Xinjiang
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Abstract: In order to explore the root growth and yield-related traits of spring rapeseed under different drip ir-
rigation frequencie in arid region in Xinjiang. Xinyou No.17 was chosen for experimental material. There were four
frequencies of drip irrigation (W,, W,, W, and W,) for field experiments. The results showed that the growth stage
reduced 2~5 days since frequencies of drip irrigation from W, ( seedling, squaring, post-flowering 10 d and final
flowering stage) reduced to W, (no drip irrigation) . Furthermore, the effect of different frequencies of drip irrigation
on the moisture content ranked W,>W,>W,>W . With the increased frequencies of drip irrigation from W, to W,
the effect on moisture content of soil was more significant in 0 ~60 cm than those in 60 ~100 cm level. The dry
weight of roots, root activity and dry matter accumulation had a growing trend in 0 ~40 cm level. Moreover, the
yields of spring rapeseed reduced from 3026.5 kg + hm™ to 1219.1 kg + hm™ with the decreasd frequencies of drip
irrigation frequencie from W, to W,, while the main agronomic traits also declined with significant differences. In
addition, there was no obvious yield difference between W, s 2749.1 kg « hm *and W,. Taken together, it was lit-
tle effect on yield-related traits and yields of spring rapeseed treating with drip irrigations at squaring stage and 10 d
post-flowering. This could be a viable effective model for water-saving and high-yield spring rapeseed production.

Keywords : spring rapeseed (brassica napus L.) ; drip irrigation; frequencies; root growth; yield-related traits
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Table 1 ~ Growth stage change with different treatments (m-d)
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Treatment Year Sowing Emergence Bud Start of Full of Find of Maturity Growth Average
stage flower flower flower period/d days/d
W, 2015 04-15 04-27 05-30 06-06 06-11 06-22 07-23 99 975
2016 04-13 04-20 05-25 06-04 06-09 06-18 07-19 96 ’
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2016 04-13 04-20 05-24 06-02 06-07 06-20 07-21 99
W, 2015 04-15 04-27 06-02 06-09 06-16 06-26 07-27 103 102
; 2016 04-13 04-20 05-24 06-03 06-09 06-21 07-23 101
W, 2015 04-15 04-29 06-04 06-09 06-16 06-26 07-27 103 102
2016 04-13 04-22 05-26 06-03 06-09 06-21 07-23 101
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R2 AEBEFREXTURRBRDNS (g %) SRS/ %
Table 2 The accumulation dynamics (g + plant™) and allocation proportion( %) of rapeseed dry

matter under different drip irrigation frequencies

wE o 4w o i magm W R ARy
Organ Treatment Year Seedling stage  Squaring stage Initial flowering _ Full flowering  Final flowering Maturity stage
stage stage stage
2015 0.20(73.2) 0.39(59.6) 1.15(51.6) 2.62(33.4) 0.83(15.7) 0.02(0.6)
W, 2016 0.25(77.7) 1.14(65.3) 1.17(39.8) 1.71(22.4) 0.57(9.1) 0.12(1.7)
X Average  0.22(75.4) 0.76(62.4) 1.16(45.7) 2.16(27.9) 0.70(12.4) 0.07(1.1)
2015 0.31(73.8) 0.93(64.2) 1.34(49.7) 2.13(26.9) 0.91(11.1) 0.10(0.5)
W, 2016 0.32(76.9) 1.23(66.3) 1.97(42.0) 2.69(27.8) 0.74(8.2) 0.16(1.6)
Ly V-2 Average  0.31(75.3) 1.08(65.2) 1.65(45.8) 2.41(27.3) 0.82(9.6) 0.13(1.0)
Leaf 2015 0.35(70.9) 1.45(66.8) 1.73(43.5) 4.57(27.1) 1.10(11.4) 0.13(0.4)
W, 2016 0.34(73.2) 1.42(63.3) 2.20(41.9) 3.26(22.9) 1.09(8.3) 0.19(0.7)
V-4 Average  0.34(72.0) 1.43(65.0) 1.96(42.7) 3.91(25.0) 1.09(9.8) 0.16(0.5)
2015 0.41(74.3) 1.67(57.7) 2.35(42.1) 5.21(25.6) 1.69(12.2) 0.19(0.9)
W, 2016 0.39(70.9) 1.44(62.6) 2.78(45.1) 3.27(17.5) 1.14(6.1) 0.22(0.9)
34 Average  0.40(72.6) 1.55(60.1) 2.56(43.6) 4.24(21.5) 1.41(9.1) 0.20(0.9)
2015 0.07(26.8) 0.27(40.4) 1.07(47.9) 4.52(57.7) 2.71(51.3) 1.93(49.9)
W, 2016 0.07(22.2) 0.61(34.6) 1.74(58.9) 4.65(60.9) 2.50(39.3) 2.80(39.0)
3 Average  0.07(24.5) 0.44(37.5) 1.40(53.4) 4.58(59.3) 2.61(45.3) 2.36(44.4)
2015 0.11(26.2) 0.52(35.8) 1.34(49.7) 6.15(71.7) 4.21(51.2) 3.91(21.1)
W, 2016 0.09(23.0) 0.62(33.6) 2.67(56.7) 4.83(49.8) 4.04(44.7) 3.57(35.6)
ES 4 Average  0.10(24.6) 0.57(34.7) 2.00(53.2) 5.49(63.7) 4.12(47.9) 3.74(28.3)
Stem 2015 0.14(29.1) 0.72(33.2) 2.21(55.5) 9.74(57.6) 6.39(66.1) 5.06(19.8)
W, 2016 0.12(26.7) 0.82(36.6) 2.96(56.4) 6.40(44.9) 5.36(40.8) 4.59(18.7)
- Average  0.13(27.9) 0.77(34.9) 2.58(55.9) 8.07(51.2) 5.87(53.4) 4.82(19.2)
2015 0.21(33.3) 1.23(42.3) 3.09(55.4) 11.65(57.4) 9.44(68.6) 5.57(28.2)
W, 2016 0.16(29.1) 0.86(37.3) 3.24(52.4) 10.34(55.3) 7.05(37.2) 5.85(26.2)
V-2 Average  0.18(31.2) 1.04(39.8) 3.16(53.9) 10.99(56.3) 8.24(52.9) 5.71(27.2)
2015 0.01(0.4) 0.69(8.9) 1.75(32.9) 1.91(49.4)
W, 2016 0.03(1.1) 1.27(16.7) 3.28(51.6) 4.25(59.2)
T-#4 Average 0.02(0.7) 0.98(12.8) 2.51(42.2) 3.08(54.3)
2015 0.02(0.6) 1.57(19.8) 3.41(41.5) 12.30(66.3)
W, 2016 0.05(1.2) 2.16(22.3) 4.26(47.1) 6.27(62.6)
R 14 Average 0.03(0.9) 1.86(21.0) 3.83(44.3) 9.28(64.4)
Pod 2015 0.04(1.0) 2.59(15.3) 3.49(36.2) 15.99(62.6)
W, 2016 0.08(1.5) 4.58(32.1) 6.67(50.8) 19.74(80.5)
14 Average 0.06(1.2) 3.58(23.7) 5.08(43.5) 17.86(71.5)
2015 0.14(2.5) 3.45(17.0) 6.51(47.3) 13.20(66.7)
W, 2016 0.15(2.4) 5.05(27.1) 10.75(56.7)  16.25(72.8)
S35 Average 0.14(2.4) 4.25(22.1) 8.63(52.0) 14.72(69.7)
2015 0.27(100) 0.66(100) 2.22(100) 7.84(100) 5.29(100) 3.86(100)
W, 2016 0.33(100) 1.75(100) 2.95(100) 7.64(100) 6.36(100) 7.18(100)
V-2 Average  0.30(100) 1.21(100) 2.58(100) 7.74(100) 5.82(100) 5.52(100)
2015 0.42(100) 1.44(100) 2.70( 100) 9.85(100) 8.53(100) 16.31(100)
W, 2016 0.42(100) 1.86(100) 4.70(100) 9.69(100) 9.05(100) 10.02(100)
B -#4J Average 0.42(100) 1.65(100) 3.70(100) 9.77(100) 8.79(100) 13.16(100)
Total 2015 0.49(100) 2.17(100) 3.98(100) 16.89(100) 10.99(100) 21.18(100)
W, 2016 0.47(100) 2.24(100) 5.25(100) 14.24(100) 13.13(100) 24.52(100)
S35 Average  0.48(100) 2.20(100) 4.61(100) 15.56(100) 12.06(100) 22.85(100)
2015 0.62(100) 2.90(100) 5.58(100) 20.31(100) 17.64(100) 18.97(100)
W, 2016 0.55(100) 2.30(100) 6.18(100) 18.67(100) 18.95(100) 22.33(100)
4 Average  0.58(100) 2.60(100) 5.88(100) 19.49( 100) 18.29(100) 20.65(100)

H SN SREETYE S SSFTYENE S, Note: The values in brackets are percentages of single organ net dry-weight to total net

weight.
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Table 3 Effects of different drip irrigation frequencies on yield and relative parameters of rapeseed

FEA LR AR AbFE Treatment
Agronomic characters Year W, W, W, W,
3= 2015 79.5+3.57d 94.4+2.20c 108.8+1.77h 119.5+2.79a
Plant height/cm 2016 78.2+1.31c 90.2+4.52h 112.8+1.95a 116.8+2.81a
SR 2015 13.5+1.00b 17.3£1.77b 27.6+2.44a 27.3+1.8%
Branchposition/cm 2016 18.8+2.15b 21.0+£3.27b 25.6+2.31ab 36.2+8.15a
— R/ A 2015 5.9+0.41b 5.6+0.36b 6.2+0.44b 8.2+0.35a
Primary number/plant 2016 5.1+0.31b 5.8+0.37b 6.4+0.60ab 7.6+0.51a
TIRAYKL /A 2015 6.5+0.87b 7.9+0.53b 12.2+1.05a 14.0+£0.74a
Secondary number/plant 2016 6.8+£0.37¢ 8.0£0.31¢ 10.4+0.50b 12.4+0.81a
FIFKE 2015 33.2+3.38b 34.3+1.78b 37.9+3.44b 46.8+2.15a
Available length of main
inflorescence/cm 2016 34.8+2.41c 35.8+1.91¢ 41.6+0.40b 49.4+1.46a
FIF AR 2015 29.1+2.51b 35.4+3.77ab 37.8+1.53a 43.7+2.65a
Pods of main inflorescence 2016 32.4+3.93b 37.8+0.37b 44.6+1.25a 47.8+1.42a
MK 2015 5.0+0.15b 5.3+0.18b 5.8+0.14a 5.9+0.15a
Pod length/cm 2016 4.8+0.30b 5.1+0.14b 6.1+0.25a 6.4+0.30a
RRAE AR 2015 210.5+23.05b 250.7+26.93ab 279.1+33.91ab 297.0+22.02a
Total available pods 2016 192.8+4.64b 212.2+5.92b 245.8+12.28a 253.2+6.85a
FARE R 2015 20.8+1.09¢ 23.2+0.51b 24.5+0.72ab 26.6+0.71a
Seeds per pod 2016 19.4+0.43¢ 22.8+1.34b 25.3+0.76ab 27.3+0.37a
TR 2015 2.07+0.02d 2.36+0.06¢ 2.65+0.04b 3.03+0.04a
1000 — seed weight/g 2016 2.21+0.01d 2.66+0.04c 3.01+0.04b 3.14£0.02a
AR 2015 5.6+0.40b 7.6+1.02ab 11.8+1.49a 13.3£0.67a
Yeild per plant/g 2016 4.9+0.06b 6.6+0.47b 11.1£1.13a 13.1£0.77a
e 2015 1252.8+38.95¢ 1722.3+71.54b 2675.1+£174.00a 3008.4+130.59a
Yield/ (kg + hm™2) 2016 1185.4+17.05¢ 1693.8+68.83b 2823.0+86.09a 3044.7+18.56a

T /NG PR RN R AUR H] 22 5 5% K 3%

Note : Lowercase letters indicate significant difference between drought treatments and control at 0.05 level.
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