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Effect of Grgamc Manure Substrtutflon of Synthetlc Nltrogen on Crop Yield and

N,O Emission in the Winter Wheat-Summer Maize/Rotation System - *

HOU' Miao-miao' LU Feng-lian' , ZH{XNG Horfg—tao ,| ZHOU Ymg—tlan , LU Guo-yan', Ayaz Muhammadl'j LI

angﬂhulu ] YANG Xue—yun ZHANG Shu-lan'* F
(1. Key Ld.bordtqry of Plant Nutrition and the Agro- enVlronme-nt in Northwest China, Ministry of Agriculture, College of Natural

Resourcesiand Environment, Northwest A&F UanGI‘blty, Yangling 712100, China; 2. Shaanxi Station of Soil and Fertilizer, Xi’an
7100034’ China)

Abstract: Controlling agricultural greenhouse gas emissions, such as N, O, is important in mitigating global climate warming. Through
monitoring the dynamics of N, O emission fluxes, we investigated the effect of organic nitrogen (N) substitution of synthetic N on N, O
emissions and the yield of winter wheat and summer maize in the Guanzhong Plain of Shaanxi Province, China. The study involved six
treatments, consisting of no fertilizer ( CK) , synthetic N, phosphorus (P), and potassium (K) fertilizers alone (NPK) , 75% NPK +
25% organic N through manure (25% M), 50% NPK +50% organic N (50% M), 25% NPK + 75% organic N (75% M), 100%
organic N (100% M). The results showed that the peak value of the N,O emission flux appeared after fertilization, rainfall, and
irrigation. In the wheat season, the emission flux of N, O varied from —1.33 to 144.2 pg-(m*+h) =", with the highest peak value in
the NPK treatment. In the maize season, the emission flux of N,O varied from 88.2 to 1800.1 pg-(m’>+h) ™', and the 50% M
treatment showed the highest peak value. The range in the total amount of N, O emissions from the different treatments in the wheat-
maize rotation system was 429. 8-2 632. 1 g-hm ~*, and the amount for the treatments decreased in order as follows: 50% M >25% M >
NPK >75% M >100% M > CK. The yields of wheat, maize, or wheat plus maize were significantly higher in the fertilized treatments
compared to the CK. Organic substitution treatments significantly increased wheat yield by 26. 1% to 50.0% relative to the NPK
treatment. While the maize yield in 50% M and 75% M treatments was similar to that in the NPK treatment, the 25% M and 100% M
treatments showed significantly lower yields than with the NPK treatment. The total yield of wheat plus maize varied from 9 166 to
17 496 kg-hm ™, of which total yield was significantly higher with 50% M and 75% M compared to NPK. Overall, the 75% M

treatment is the best measure to guarantee crop yield and to reduce N, O emissions in the wheat-maize rotation system based on a one
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year study in the Guanzhong plain of Shaanxi Province.
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46.9 ~155.6 mg-kg ' Z [A], £ ifi A AL FEN, OHE il 52k
JE B E T CK AR B Hidh 509 M 4b 5 2505 T

75% M F1100% M b3 5 NPK F125% M 4bFHIC ik
HER
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Table 2 Direct emission factor and yield-scaled N, O emission with different fertilization treatments

INEERRE EREHGRE  DETRIERARE DGR KZEHERGREE /N T RHERR B
Pz -1 -1 -1
/% /% /% /mg-kg /mg-kg /mg-kg
CK — — — 54.6b 42.3 b 46.9 ¢
NPK 0.32 a 0.59 ¢ 0.46 ab 139.6 a 140. 4 ab 140. lab
25% M 0.22 ab 0. 87bc 0.47 ab 83. 4ab 163.3 ab 125.7 ab
50% M 0.13 be 2.07 a 0.64 a 62.6 b 232.3a 155. 6a
75%M 0. 09 be 1.18 b 0.23 b 57.4b 84.0 b 71.6 b
100% M 0.05 ¢ — 0.16 b 50.5 b 77.3b 64.7b
1) [F)FN B 5 A [l /NG R ORI [ 7E P <0. 05 /K V-5 5 38« — R SCRE A # O EE

2.6 N,OHHit 5 R EM LR

M3 F L, CK A B/INE RN, Ot & 5 +
e R B E A E (P <0.01) , 5 T3ENH, -Nf
W R ENME(P<0.05); MEXRES TN
ZHBAT AN 5 N/ ERIAEAE CK ZbFEN, O
G 5 4 R A R R Y R B E A (P
<0.05). NPK AbH/NAZ N, OHE il & 5 £ 3
F W EHENE; TN, OHE b i 5 1+ 48
FAIENO, -NUWREE 2 W 35 IEAH G (P<0.01) ; H5H
fiE R IR bl s NE FORBAEAE S £k
FfBk—25% M ME/J &N, oﬁkﬁﬁzﬁﬁ %iﬁ%‘%ﬂ
FAEM MR F 5 LHENO; -wer“gfé%mﬁ
3%(P <0.01)., %ﬁﬁﬁiiﬁ%l%‘?&‘ﬁ*ﬁﬂé@ N/

FORFSVEAEN, OHEHE £ 5 + 568 B FINO, -Nk i
BREFAE(P <0.05). 50% M AbBE/NA ZEN, O
HeflE 5 - HENO, N S i IR A (P <
0.01) ; 1M FEKZ=N, OHF i & 5 T4 = ToAH ¢
s N/ FOREEAEAE 509% M AL FEN, OFFCE 5
R B A A HENOS -N(&V%E%E*ﬁ;&(l’<
0.01).75% SAbHE/NAE 2N, Ok st ’ﬁii%%m
BERBFIEML (P <0,05); EAEN, Qﬁfiﬁﬁlﬁg
5 +HENO, -N/ZU“IEZ%E*H%(P <0’01), A
i/ﬂi*?\’ﬂzﬁzlﬁzoﬂkﬁikiﬁi%ﬂk %nj;i%%
NO; -N{&%f“ﬁﬁzﬂﬁﬁaéw <0.05). 100%M5L.
FH/NAE 2N, oﬂkﬁi@i 5 - SR A HENO; N
i 52 SAE A G P <0, 03) 5 TR ZN, oﬁkﬁiﬁg

5@3 deﬁi'ﬁﬂgwﬂl%mma& iy

= .“Il o Table 3  Pearson conelauon coefﬁuems between N, O flux and the re]dled environmental factors
PRAY = A : pl
Jaad | o v ar ERMLIE Nog NH; N
TONEE 0.699 ** 0.072 0.252 0.419 -0.520*
CK P = 0.370 0.265 0.480 0.659 -0.422
s 0.474 ™ 0.335" 0.068 0.288 -0.433
INFE TR 0.156 0.194 0.145 0.139 -0.254
NPK TokZ 0.784 " 0.135 0.414 0.980 ** -0.188
SAE 0.791* 0.232 0.120 0.883 " -0.312
INFE TR 0.120 0.202 0.058 0.407 -0.230
25%M TkZ 0.373 0.128 0.492 0.968 64 ** -0.294
SR 0.33509* 0.214 0.138 0.914 65 ™ -0.332
INEE 2 0.096 0.225 -0.013 0.63163 ™ -0.290
50% M TkZE 0.395 0. 107 0.450 0.575 -0.153
SAE 0.39597 ** 0.274 0.051 0.5914* -0.271
Y == 0.39442* 0.193 0.202 0.334 -0.248
75% M TKZE 0.335 0.142 0.551 0.9405 " -0.274
SAR 0.35558* 0.246 0.055 0.864 67 ** -0.304
INFE TR 0.34787* 0.266 0.690 02 ** 0.038 -0.037
100% M FKZ 0.371 0.258 0.518 0.980 47 ** -0.346
Ee 0.363 02 ** 0.249 0.053 0.81873* -0.373
INFE TR 0.218 72 0.214 35 0.07297 0.656 77 ** -0.18760
VLB kR 0.81835™ 0.13923 0.476 22 0.97565 -0.277 17
Edan 0.82276** 0.248 49 0.084 63 0.897 48 ** -0.33745

1) # R P<0.05 BEMI, = = TR P<0.01 BB AHK
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