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Abstract: [Objective] The paper investigated the effects of water and nitrogen supply on nitrogen ab-
sorption and translocation of winter wheat to provide suitable irrigation and fertilization method in Jinghui
canal irrigation area. [Method)] The treatment was conducted in Jinghui canal irrigation region with field
plot experiments conducted to investigate the effects of different irrigation levels (Wgy,,90 mm; Wiy, 120
mm) and fertilization levels (basal dressing fertilizer: 60 kg/hm’, 120 kg/hm’; top dressing fertilizer: 0
kg/hm?*,60 kg/hm?*,120 kg/hm?*,i. e. Ngo/0 s Niso/so s Neos120 3 Ni2o/0 s Nisosso and Nizon20) on yield,nitrogen accu-
mulation of different parts and nitrogen use efficiency of winter wheat. [Result] Except for the nitrogen
absorption contribution rate and nitrogen harvest index, both irrigation and nitrogen fertilization had signif-
icant effect on yield,nitrogen accumulation, nitrogen transfer amount,nitrogen use efficiency and agronomic
nitrogen efficiency. Compared with irrigation treatment of 120 mm,yield and nitrogen accumulation and ag-
ronomic nitrogen efficiency of 90 mm treatment under the same nitrogen fertilizer level were increased sig-
nificantly by 4. 88% —7.44%,6.15% —18. 66% and 19. 48% —35. 94 % , respectively. With the increase of
nitrogen supply,yield and nitrogen accumulation increased significantly. Relationships between yields were
Ny (5 653. 68 kg/hm®) <Ny, (6 777. 71 kg/hm*) < N/60 » Nigoso (7 165. 63 kg/hm* ) < Ngo 120 » Nizoseo
(7 376.92 kg/hm?*) < Niy /120 (7 659. 88 kg/hm®) , while between nitrogen accumulation were N, (188. 97
kg/hm?) <Ny, (229. 49 kg/hm?®) <Niose0 » Nisgso (275. 23 kg/hm® ) < Ngo 120 » Nisosgo (310, 00 kg/hm?*) <<
Nizo/120 (327. 40 kg/hm?). With a high level of nitrogen supply,increasing nitrogen supply had no significant
effects on nitrogen accumulation and yield. Increasing the proportion of top dressing fertilizer appropriately
without changing total amount was conducive to increase yield, nitrogen accumulation and nitrogen transfer
amount of different organs. Compared with Ny, s the yields of Ny, increased by 3.92% (W) and 4. 44 %
(Wi, snitrogen accumulation of different vegetative organs of Ngy s increased by 11.43% —27.99% ,and
nitrogen transfer amount of different vegetative organs of Ny, increased by 18.37% —71. 81% ; Compared
with Nis s s nitrogen transfer amount of different vegetative organs of N1z increased by 15. 06% —
39. 63%. [Conclusion) Considering yield,agronomic nitrogen use efficiency,and nitrogen use efficiency,the
treatment with irrigation of 90 mm, basal dressing fertilizer of 60 kg/hm? and top dressing fertilizer of 120
kg/hm? (W, Ng/120) were the optimal choice for Jinghui canal irrigation region.
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Fig. 1 Average precipitation and temperature in Jinghui canal
irrigation region during the growth period of winter wheat
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Table 1  Experiment design for effects of water and nitrogen supply on nitrogen
absorption and translocation of winter wheat
WAKER/mm R AR/ 368 it i/ HEACGER /mm RALEA R/ I8 it 1/
hib 3 Irrigation (kg » hm 2) (kg * hm ?) Ak B Irrigation (kg * hm ?) (kg » hm ?)
Treatment application Basal dressing Top dressing Treatment application Basal dressing Top dressing
rate fertilizer fertilizer rate fertilizer fertilizer
W0 Noyo 90 0 0 Wi20No/o 120 0 0
Wo Neo/o 90 60 0 W20 Neoso 120 60 0
W0 Nizoso 90 120 0 W20 Nizoso 120 120 0
W0 Neosso 90 60 60 W20 Neo/so 120 60 60
Wo Nizosso 90 120 60 W20 Nizo/60 120 120 60
W0 Neo/120 90 60 120 W20 Neos120 120 60 120
WooNizo/120 90 120 120 W20 Ni20/120 120 120 120
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Fig. 2 Effects of water and nitrogen supply on
yield of winter wheat

Different lower case letters on each column indicate

significant different (P<C0. 05)
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Fig.3 Effects of water and nitrogen supply on nitrogen transfer of winter wheat vegetative organs

Different lowercase letters seside each column indicate significant difference (P<C0.05). The same below
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Fig. 4 Effects of water and nitrogen supply on nitrogen accumulation of winter wheat
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Table 2 Effects of water and nitrogen supply on nitrogen absorption after anthesis and

nitrogen absorption contribution rate of winter wheat
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contribution rate contribution rate
WSJ(»NO,'() 87. 79 de :—)6. 32 a leo Nor’(» 78. 86 d 58. 29 a
Wg()Na()'() 83 24 Cd 44, 20 b(‘ le() NGU,’U 71 59 d 45. 35 l’)C
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Note: Different lowercase letters in each column indicate significant difference (P<C0. 05). The same below.
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Table 3 Effect of water and nitrogen supply on nitrogen use efficiency (NUE),

nitrogen agronomic efficiency (NAE) and nitrogen harvest index (NHID)

Ak 2 AEFHE/ BB A EFI R/ % RRE WO AE B
Treatment Nitrogen use efficiency Nitrogen agronomic efficiency Nitrogen harvest index
W0 Noyo 28.93 a - 0.79 ab
WooNsoso 29.00 a 22.77 a 0.78 b
WooNizo/0 25.83 b 13.52 ¢ 0. 80 ab
Wo Nso/so 23.53 bed 15.88 b 0. 80 ab
W0 Nizoss0 23.82 bed 11. 17 de 0. 80 ab
WooNso/120 22.12 de 11. 53 cde 0.81 a
Wio Nizo/120 22.39 cde 9.57 ef 0.81 a
W20 Noso 31.20 a - 0.74 ¢
W20 Ngoso 30.12 a 16.75 b 0.72 ¢
W20 Niz2o/0 29.82 b 10. 26 ef 0.72 ¢
W20 Neosso 26.09 b 12.79 cd 0.73 ¢
W20 Nizo/60 25.94 b 8.90 fg 0.72 ¢
W20 Ngos120 24.97 be 9.65 ef 0.74 ¢
W20 Nizo120 24.49 bed 7.39 gh 0.73 ¢

x4 KESENMERZREBEEERPBEXESRE B

Table 4 Analysis of significant correlation level (F value) among water,nitrogen and all indexes of nitrogen transfer

ST

) AR e g - AEFHZE A 22 F) AR AE Fi -k
. EERRERGERRRE e B SERAE  RKERARE ORI
Nitrogen absorption . . Nitrogen use Nitrogen agronomic  Nitrogen harvest
Item . Nitrogen absorption o2 .. i
after anthesis 0. efficiency efficiency index
contribution rate
H#EJK Trrigation 47.917~ 1. 88 29.69* % 57.05"* 556.34"
Jifi A Nitrogen 2.92" 33.56* " 19.05* % 84. 64" % 2.78
HE /K X Jiti A Trrigation X nitrogen 0.92 0. 64 0.41 2.83" 0.71

e ox FoREEM K (P<0.05), « % FRM i ML (P<0.0D),

Note: * means significant correlation (P<C0.05),while * * means extremely significant correlation (P<C0.01).
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