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N recommendation and decreasing usage of nitrogen and enhanced
ammonium for maize under drip irrigation condition

XIA Wen-hao', LIU Tao', TANG Cheng', WANG Jin?, CHU Gui-xin'

(1. College of Agronomy , Shihezi University/ Key Laboratory of Oasis Ecological Agriculture of
Xinjiang Production and Construction Group , Shihezi, Xinjiang 832003, China;
2. Wulanwusu Agro-meteorological Experiment Station , Shihezi, Xinjiang 832003, China)

Abstract: In order to put forward an optimizing N fertilizer application strategy that achieves higher maize produc-
tion as well as N utilization efficiency synchronously, two-year field plot experiment was carried out in crop growth season
of 2013 and 2014. The amount of N was calculated according to the response curve of corn yield to N rates. Meanwhile,
the influence of enhanced ammonium nutrition on maize dry weight accumulation, N uptake and maize production were
also determined under fertigation condition. Results showed that maize yield, dry matter quantity and N uptake were sig-
nificantly increased with nitrogen rate increasing from 225 kg*hm~2 to 435 kg-hm ™2, and then decreased when N fertil-
izer application rate beyond 540 kg*hm 2. Generally, these traits variation order as Nys > Nsg > Nyzo > Noos > Ny Fur-
thermore, based on the obtained reasonable N recommendation rate in 2013, nitrapyrin was added with urea to regulate
the supply ratio of NH;* /NO; ™ (i.e. enhanced ammonium nutrition) , it was found that all above mentioned traits varia-
tion trend as Nyjs + CP > Nyjs > 75% Nyjs + CP > Ny in 2014. When nitrogen rate was at 330 ~ 435 kg*hm~2, there
were no significant differences across all N treatments for both maize N uptake and N harvest index, indicating no nega-
tive influence either on dry mater, N uptake or maize yield even if the N recommendation rate reduced by 25% and plus

nitrapyrin. According to the response curve of maize yield to N application rates, the optimizing economic yield of 17 049
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kg*hm ™2 was achieved at N application rate of 402.5 kg*hm~2. Moreover, Grains per spike and single panicle weight
were significantly increased by N fertilizer and nitrapyrin amendment. N fertilizer partial productivity and N using effi-
ciency were decreased with increasing N application rates, and the order of nitrogen use efficiency in deferent treatments
was Nys(46.6% ) > N33045.8% ) > Nuzs(43.6% ) > Nsyy(34.6% ) . The greatest values for N partial productivity and N
using efficiency were observed for 75% Nj;5 + CP treatment, and these increased by 31.4% and 27.9% for N partial
productivity, increased by 5.8% and 6.4% for N using efficiency, respectively, compared with the N application rates
ranges from 330 ~ 435 kg*hm™2, supporting that maize nitrogen use efficiency could be significantly improved by reduc-
ing N recommendation rate by 25% coupling with enhancing ammonium via nitrapyrin in drip irrigated condition. Over-
all, the optimizing N recommendation rate was 402.5 kg*hm ™2 in drip irrigation agriculture in the area of northern Tian-
shan mountain. Moreover, through urea in combination with nitrapyrin repeated supply, significantly higher N using effi-

ciency could be obtained and the amount of 93.8 kg*hm~2 could be saved, and thus, this fertilization pattern could re-

garded as an optimizing strategy for N management in fertigation system.

Keywords: water and nitrogen integrated management; N application rate; decreasing usage of nitrogen and en-

hanced ammonium; nitrogen use efficiency; maize under drip irrigation
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Table 1 Proportion of water and urea distribution during different maize growth stages
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1 B Seedling stage 50 13 15 10 20
2 AT Jointing stage 60 13 10 15 20
3 JINBEIWUET I Small bell mouth stage 68 13 15 15 20
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1 AEABERLETERTFHRRENS
Fig.1 Dynamics of biomass production of maize in different N treatments
No s Al SUAEXT 8 5 Nons : B2 BUAE N 225 kegs Nyso 2 BF 23 HIUHE N 330 ks Ngs : B2 BUAE N 435 ks Noao : 52X BUE N 540 kegs Nygs : B UE N 375
kg:75% Nygs + CP: B N 281.3 kg, IR BCHAN (A0 7 s Nygs + CP: RRABIUIE N 375 kg, RIRFBCHERS LM HI R . A,
No: no-fertilization(CK) 5 Nyys: chemical fertilization of 225 kg N per hectare; Ns3p: chemical fertilization of 330 kg N per hectare; Nyss: chemical fertiliza-

tion of 435 kg N per hectare; Nsyo: chemical fertilization of 540 kg N per hectare; N3;s: chemical fertilization of 375 kg N per hectare; 75% N3;5 + CP: chemical

fertilization of 281.3 kg N per hectare, and combined application of nitrapyrin; Niz5 + CP: chemical fertilization of 375 kg N per hectare, and combined applica-

tion of nitrapyrin. The same below.

2.2 AEBRAENERBREFRSVKEHD
2
221 FRAATHPEILARERZZTHENL M
Bl (2a) /] LLE W ket 22 R AL U ) ER AR
FRZ TR IMA Nygs > Nagg > Nyzg > Naps > No, 4>
HAFILL Nyss A0 B0 2R B R & B i, 20 9l 5 21 229
kg hm™F1437 kg-hm™?, FLAMS GBI AR
TR H CK il $E 55 T 30.2% (225 kg-hm™?) .
47.1% (330 kg hm™2).69. 6% (435 kg hm™?),
66.6% (540 kg*hm™?) , Ny Naos  Nazg . Nyas b FH 1] 22 57
BE(P<0.05),{H NysFl Nsgo b BRI R R LR 5 2=
FARE . M (2b) AT AT, K Al A ek 22 17 A0 7L 24
JHAS Tt R B L PR AR TR R RN Nags + CP
> Nags > 75% Nazs + CP > Noo U114 Al et 22 1) 4% it AL
PR R R AR CK A 5I4E 3 T 35.0% (Nags)
21.0% (75%Ny5 + CP) 1 42.8% (Nyys + CP) , B 75%
Nys+ CP 5 Nys b AR R EIF LW B 22 5.
TE 2013 A FE A I, 28 55 D S £ (75 % Nygs + CP)
ISR R 2 TR B L Naps AL A ir T B, (H 22
S, RPEDAIEZE 375 kg hm 25560 -,
A 25%(93.8 kg hm ™) A2 B EL M EARRRE

Fo
2.2.2 TRl R A ERMIEK IR M A RF KGR
IR Rom 2013 A BRI R B AR AL T L R

49.1% ~52.7% , HFER Z K F-RILA Nazp > Nygs >
Nsgo > Naos > No (8] 3a) , Nsgg  Nuss « Nazo 20 B [A] 1) 22 57
AW 2014 AE &AL ISR IE BRI Nags + CP >
Nizs > 75% Nyjs + CP > Ny, 28 fL Y5 Bl 2 48. 8% ~
51.9% . 45Tt R4 A PR TS BOM HE X6 BR 43
BHER T 2.8% (Nygs) 2. 2% (75% Nygs + CP) Al
3.1% (Nsys + CP) , Uil &3 £ (75% Nyps + CP) AL B AY
R FEEAE T Nayps Kb BE, (H AL B B JC B 22 5, Ut
IR U B AN S PR AK E R ORFE . FoRAE R
HAEE R R R KV T e 1 5 AR (& 3b).
2013 4 £5 N Ab B A 202 WOER H 2048 Ak v L
58.6% ~62.6% , HFI N Nys > Nyzg > Nsgg > Naps >
Noo NassZEFRA R PR TR EGA B 5y 62.6% . 2014
A AR A il R B AL R R ORI BN R
Nizs + CP > Nyjs ~75% Nyys + CP > No (& 3b) , 25418
N 58.4% ~ 62.5% . 4 BRIt 0 T 4 i oK
WCERFR B A R MR 8 4, 2o 2 it FH 28008 DU R il
PGB R RMORTEEL



[ty = Ay L YDz YR > =N eG4 275
5 13 SSCEEAT - AU A it S il B B R B R, 83
(a)2013 (b)2014
~ 450 b ~ 400r a
§ 400 + ON, B N2s B N33 ¢ ‘E 350 b ONo [=RNEYH b
< 350F BINGs ENs e s B75%Ns7s+CP  EINys+CP
M B bS] . 300 F oN37s 375
22 300f d 0% o -
SERT 5] £ 2501 ab ]
d A 250 »’0.1 o= L b ’.‘&
= 2500} %! i 5 200 c riEs e
=7 1501 K Bz 150 % 853
= 100} 0%} E 100t <53 3354
ik odel 1 b5 o5
=  S0r : %! > 50 5] io2e?
® 0 ' o2l I 0 b vl
il e 151 CELB il 1 341
Tassel emerge stage Milk-ripe stage Tassel emerge stage Milk-ripe stage
A B A

Growth stage

Growth stage

B2 AEEARLCEXNEXRERREENZN
Fig.2  The influence of different N treatments on N accumulation of maize
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Note: Different letters above the columns indicate significant differences among treatments at 0.05 level. The same below.
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Fig.3  Effects of different N treatments on harvest index (HI) and nitrogen harvest index (NHI) of maize
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