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Effects of Irrigation and Nitrogen Regimes on Seed Yield and Nitrogen
Accumulation of Winter Oilseed Rape ( Brassica napus L. )

GU Xiaobo LI Yuannong DU Yadan
(Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas, Ministry of Education ,
Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; In order to investigate the optimal scheme of irrigation and nitrogen application for winter
oilseed rape ( Brassica napus L. ), two-year (2013—2014 and 2014—2015) barrel experiments were
conducted to evaluate the effects of different irrigation and nitrogen applications on aboveground dry
matter and nitrogen accumulation during reproductive growth stage, seed yield, evapotranspiration ( ET)
and water use efficiency (WUE) , and then determine the yield response factor (K, ) of winter oilseed
rape. The experiments included three irrigation levels (WO0: (50% ~ 60% ) FC, FC denoted field
capacity; W1: (60% ~70% )FC; W2. (70% ~80% ) FC) and three nitrogen levels (NO; O g; NI
1.2 g; N2: 2.4 ¢). The results showed that WIN1 could obviously improve aboveground dry matter and
nitrogen accumulation during reproductive growth phase, seed yield, and WUE of winter oilseed rape.
However, excessive irrigation or nitrogen ( WIN2,W2NI1 and W2N2) would not significant increase the
aboveground dry matter and nitrogen accumulation, seed yield, and WUE in comparison with WINI.
W2NI1 achieved the highest seed yield across the two years, while WINI obtained the highest WUE.
Though no significant differences of seed yield and WUE were found between WIN1 and W2N1, the ET
in WINI was significantly lower than that in W2N1. In addition, seed yield and WUE were all showed a
significant quadratic parabola relationship with ET, and the K| of winter oilseed rape was 1.36. In
comprehensive consideration of seed yield, water and fertilizer conservation, WI1NI1 treatment was
recommended as an appropriate irrigation and nitrogen application schedule for winter oilseed rape in the
study area.
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PR A SO =G AN R 1T, % X HL AL 34°20°N
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MR - A HIL S o £ B 11,36 g/kg, 4 & i i
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Tab.1 Total irrigation amount during whole growth periods of winter oilseed rape under different treatments L

EAy WONO WON1 WON2 WINI1 WIN2 W2NO W2N1 W2N2
2013—2014 4 25.78 31.45 30. 82 35.82 36.98 35.06 41.22 42.21
2014—2015 4¢ 26.72 32.66 32.48 36.76 38.1 37.77 42.58 44.07

I FTTEARR I 54T 9 1 2E42 2 0.5 em 1Y
ANFL L IR R4 2B W Fn 500 g 00, LAE Y T2
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B4 13 kg, R T HPHE 60% FE 2 HEE LS T
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2K 20 cm . HAEZ 1.5 cm 1y PVC 45 F T 3
KL, PVC B HEARIKERZY 10 em, 45 J8 BB 4T A 35 /L
(fLEF# S mm, fLIAIEE ) 1.5 em, 4k [6) 3 cm) |, Jf
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Tab.2 Aboveground dry matter at beginning of flowering, harvest and reproductive growth stages of winter

oilseed rape under different water and nitrogen conditions e/ R
e o 2013—2014 4 2014—2015 4E

WAL A B A ) WAk 3 WAL A B AR SR 19

NO 20. 41 22.01 42.4° 21.2¢ 22. 81 44.0°

WO N1 28.9° 35.1" 64.0 27.6° 33.4° 61.0%
N2 31,0 31.6° 62. 6 28.6° 29.2°¢ 57. 81

NO 30. 3" 40.1° 70. 4° 30. 5" 40. 3" 70. 8°

Wi N1 42.6° 55.3¢ 97.9° 44.1° 57.2° 101.3®
N2 45.0" 51.2° 96.2° 45.9° 52.2° 98.1°

NO 36.6" 42.9° 79.5" 38.8" 45. 4" 84.2"

w2 N1 43.5° 60.0° 103.5° 44.5° 61.4° 105.9*
N2 46. 4° 53.9¢ 100. 3* 47.8° 55.5° 103. 3*

TE: RV EUE S ARG PR RAE P <0.05 KTV 2R 2%, T,
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Tab.3 Shoot nitrogen accumulation at beginning of flowering, harvest and reproductive growth stages of
winter oilseed rape under different water and nitrogen conditions meg/ B
2013—2014 4 2014—2015 4
7K o 4k HE Jite 28 7K S - -

WAL A KM ek A WAL A K Ligr 3]

NO 363. 71 107.5¢ 471.2° 364. 0" 118. 41 482. 41

wo N1 546.2° 175. 4" 721.6" 554. 8" 163.2" 718.0"

N2 614.3" 180.9" 795.2" 616.7" 147. 3¢ 764.0"

NO 458.2¢ 128. 4°¢ 586. 64 442.7° 178.5" 621.2¢

Wi N1 703.9° 215.6° 919.5° 683. 3 222.6" 905.9°

N2 757.9° 227. 8° 985.7° 764.2° 224.0° 988.2°

NO 542.1° 167.6" 709.7° 559.0" 155.5" 714. 5"

w2 N1 704. 6* 240. 6* 945, 2* 690. 3* 248. 3" 938.6°

N2 750. 6° 246. 4° 997.0° 734. 6" 258.1° 992.7°
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Tab.4 Seed yield, water consumption and water use efficiency of winter oilseed rape under different water

and nitrogen conditions

2013—2014 4 2014—2015 4
K43 ib 3 Jiti R K P/ FEK R/ KAy R R/ e KA/ ViR &
(gt ") (L-kk™") (kgrm™?) (g1 (L-kk ™) (kg:m ™)
NO 14. 3¢ 24. 431 0.59° 15.0¢ 25.26" 0.591
wo N1 22.4¢ 30. 14¢ 0. 74" 22.8°¢ 31. 07 0.73¢
N2 21.6° 29.53¢ 0.73" 21.3¢ 30. 81° 0. 69¢
NO 25.0° 28.12°¢ 0.89* 24. 8" 29.24° 0.85"
Wi N1 36.7° 34.27° 1.07° 37.4° 35.36" 1.06"
N2 35.6° 35,52 1. 00* 35.8° 36.61" 0.98*
NO 27.6" 33.25" 0.83* 29.0" 36.20" 0.80"
w2 N1 38.2° 39. 48° 0.97° 38.6° 40. 96" 0.94*
N2 36.3° 40. 56* 0.89* 37.2° 42.51° 0. 88
TEARTRI K 43 26 A1 T, 2Tl 3 7 6 I it 280 3 7 4 TERARIK A3 25T, 2 4 NTFD N2 b 3523 S5 1Y)

ISR G B, BRI N1 FD N2 4b 3 4¢3l 3¢
)77 i 2 KT NO AP {H N1 i N2 b # [ 22 57
AN ONT T N2 Ab 32 41 A4l 32 1 °F- 34 7 1 43 i)
e NO 4b FRS i 44. 5% F1 38. 4% ; 75 [A] jiti 28 K %
T, AT S A A I VR K SR 3 i G, B SR B
S W1 FT W2 4b B A0 S8 ) 7 i i KT WO b,
B W1 A0 W2 b ¥ [H) 25 508 @ 3%, W1 1 W2 kb3
2 AE A SR -2 7 4 i E WO 4k BB N 66. 4%
76.2% ,

FE/K KT NO ZbBE, FL N1 AT N2 AbHURAF7E
F 255 NT H N2 A BEAGh 3 1Y 2 4 F- Y FE K & 4331
Lt NO AbFEIE N 19. 7% F122. 1% , FEAH[FER AT T,
FE/K 2k Bt VA /K F2: 1 3 i 3 o, HLAAR R B - W2 b B
BERT WL AL, —E AT B35 25 5 (A B35 KT
WO ZbFE ;W1 F1 W2 Kb 3 A SR 1 2 4F 3 FE K i 43
B EL WO b FEHE I 18. 6% 1 36. 0%

W1 Fl W2 2cFF ([ 2014—2015 4 W2 4b #f
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Relationship curves between seed yield, water use efficiency and water consumption of winter oilseed rape
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Relationship curves between seed yield, water use efficiency and nitrogen accumulation

amount at harvest of winter oilseed rape
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