202144 J &k LAk 2= i o552 % 44

doi:10.6041/j. issn. 1000-1298.2021. 04. 032

R [F) S B 34 35500 A ok 0 PR R 4 N R R

HEE #£n#E FHA HEKE FAL KER

(PEALARPRRL R RO K = TREEH W E A L%, BRAA % 712100)

W oA 6] FOIE B R0 SR RO X A& /N2 = I 2, 2R A - X b7 7 Rl . Ho, E Xk
3ANHE K K F (W1:30 mm, W2:60 mm A1 W3:90 mm) , @ X % 3 4~ jifi & /K *F (N1:75 kg/hm*® \N2:150 kg/hm’
N3:225 kg/hm® ) , 44> 3 X F & B — A A it 2 4L 31 R % IR (CK) , &1 — 81 X S BR B 30 560 30 ( NBPT ) 1 X &% 30 ) 57
(NBPT + DCD) 5 Fft 0B 386 S50 A B, UL SRt B AL B ( CO) Sy %o B, &5 R 2 B < /K K OF Lt 807K 1 B 20N 348 354 571
FEAIPY N A /N P PR R B R (P < 0. 01) 5 Bl 25 #E /K /0 0 I3 K, R TR RUIB 8 R0R) R & /N 7= R A
P SB35 B/ 98, NBPT HI NBPT + DCD 4b B 75 # /K 4 60 mm Jifi 28 & 75 kg/hm® M 4% CO 3% ™ & 3k
F fe K, 239 20. 23% F1 38.96% (819 43 B FIAH 2R 43 47 35 W], NBPT b B0 75 Jiti 48 &2 139 ~ 183 kg/hm® [k & 47 ~
67 mm O LAY, & /N2 T 478 e 7% it 76 06 U 162 kg/h? MK 8 48 mm I, B3 4 5 7% ik 7409 keg/hm ;
NBPT + DCD 4bHlAE it % 42 149 ~ 185 kg/hm® /K184 50 ~ 65 mm I, & /NAZ W] A5 45 3 o4 it S A 158 kg/hm®
K 51 mm B, BEIE B 5 77 N 8 329 kg/hm® 5 CO &b B AR A5 &5 v 7= I 90 98 /K B i 2048 X 1) 23 31l 49 ~ 63 mm |
143 ~247 kg/hm® F R 7244 5912 ~ 6 443 kg/hm® o £5 b MRG0 860 790 00 X030 5l 700 340 A W 00 A 3 7% 99 I ke 5, HL
L3541+l 750 250 SR B AR

KEEE: &/hE; RIEWYGH; KA S, ™= &; MRS fcch
MES KD $365; $512. 171 CEIRIAM: A XEHS: 1000-1298(2021)04030200  OSID: ks

Effect of Different Nitrogen Fertilizer Synergists, Water and
Nitrogen Amount on Winter Wheat Yield

HU Tiantian CUI Xiaolu LI Mengyue LU Junsheng LUO Lihua CHEN Shaomin
(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 study the effects of different nitrogen fertilizer synergist and water and nitrogen
amount on the yield of winter wheat, a field experiment was carried out by using a split zone design. The
main area had three water levels (W1:30 mm, W2:60 mm and W3:90 mm ), and subplot had three
nitrogen levels (N1:75 kg/hm®, N2:150 kg/hm” and N3:225 kg/hm’). A non-nitrogen control was set
under each main area (CK), and deputy vice district was treated with two kinds of nitrogen fertilizer
synergists with urease inhibitor ( NBPT) and double inhibitors ( NBPT + DCD ), using traditional
fertilization (CO) as the control. The results showed that the yield of winter wheat was significantly
affected by irrigation level, nitrogen application level and type of nitrogen synergist (P <0.01). The
yield of winter wheat under three nitrogen fertilizer synergist was increased at first, and then decreased
with the increase of irrigation water/nitrogen application rate. Compared with CO, the yield of NBPT and
NBPT + DCD reached the maximum at 60 mm of irrigation and 75 kg/hm® of nitrogen, which were
20.23% and 38.96% , respectively. Regression analysis and frequency analysis showed that NBPT could
achieve higher yield of winter wheat in the range of 139 ~ 183 kg/hm” nitrogen application and 47 ~
67 mm irrigation. The yield reached the theoretical maximum of 7 409 kg/hm’® when nitrogen application
was 162 kg/hm® and irrigation was 48 mm. Under the treatment of NBPT + DCD, the yield of winter
wheat was higher when nitrogen was applied at 149 ~ 185 kg/hm’ and irrigation water was 50 ~ 65 mm.
Among them, the theoretical maximum yield was 8 329 kg/hm’ when nitrogen was applied at 158 kg/hm’
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and irrigation water was 51 mm. When the maximum yield was obtained by CO treatment, the nitrogen

application interval was 143 ~ 247 kg/hm’, and the irrigation interval was 49 ~ 63 mm, and the

corresponding yield within this interval was 5 912 ~ 6 443 kg/hm”’.

It can be seen that both NBPT and

NBPT + DCD had obvious effect of increasing yield and saving fertilizer, and NBPT + DCD was better.

Key words: winter wheat; nitrogen fertilizer synergist; application amount of water and nitrogen;

production; frequency analysis method
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Fig. 1 Rainfall during winter wheat growth period
from 2018 to 2019
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Tab.1 Influence of experimental factors on winter

wheat yield

5 74/ (kgohm ~2)
Wi 6 521"
KK w2 7252°
w3 5 398"
N1 5722°¢
Jife K N2 7007*
N3 6 442"
co 5647¢
RN RGO A 7Y NBPT + DCD 7127°
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Fig.2 Effect of nitrogen application rate on wheat yield under different nitrogen fertilizer synergists at different irrigation levels
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Tab.2 Effects of interaction between nitrogen

synergist type and irrigation level on yield
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Fig.3 Effects of different nitrogen fertilizer synergists on wheat yield
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Tab.4 Maximum yield and its water and nitrogen
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application rate based on binary quadratic water

and fertilizer effect function
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Tab.5 Water and fertilizer consumption intervals targeted at yield

ZH CO b NBPT b 7 NBPT + DCD 4b ¥

T 24 %% 200. 00 167. 05 160. 71

F o 2= 70.71 51.40 49.72
AR R/ (kg ™) B8O e 22 28. 87 10. 96 13.29

5 A it A X i) 143 ~ 247 139 ~ 183 149 ~ 185

TS 34 8 55.71 57.50 56. 67
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A/ B8obs e 22 4.29 4. 46 6.01
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Vegetated ditches as a management practice in irrigated alfalfa [ ] ].
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