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Effects of different nitrogen fertilizer types on NH; volatilization from open—air vegetable fields

LI Xiao—ming"?, JU Jing", XIA Yong—qiu™, QIAN Xiao—qing', YAN Xiao—yuan®, ZHOU Wei*

(1. College of Environment Science and Engineering, Yangzhou University, Yangzhou 225000, China; 2. Changshu Agro—eclological
National Field Scientific Observation and Research Station, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008,
China)

Abstract: To reduce NH; volatilization from open—air vegetable fields, NH; volatilization rates from four seasons of vegetables under
different nitrogen fertilizer treatments were compared from May to November 2019 in Changshu Agro—Ecological Experimental Station,
Chinese Academy of Sciences. According to local fertilization practices, the total N—fertilizer application rate was set as 200 kg +hm™, and
five treatments were established: urea fertilization (N200), nitro—compound fertilizer (N200A ), urease inhibitor urea (N200B), organic
fertilizer partial substitution (N200C ), and no fertilization (CK). NH; volatilization was measured by closed—chamber ventilation methods,
and environmental benefits caused by NHj volatilization (calculated by N) were calculated. The results showed that the cumulative NH;
volatilization of N200 was 24.75 kg+hm™, while the cumulative NH; volatilization emission of N200A was 3.75 kg+hm™*, which was 84.84%
lower than that of N200 (P<0.05). The cumulative emissions of NH; volatilization of the N200B and N200C treatments were 74.52% (P<
0.05) and 48.71% (P<0.05) lower than that of the N200 treatment, respectively. The environmental losses caused by NH; volatilization for
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the N200 and N200C treatments were 928.13 yuan + hm™ and 476.25 yuan + hm™, respectively. The N200A treatment had the highest
vegetable yield, reaching 34.03 t+ hm™, which was 25.13% higher than that of N200; meanwhile, the environmental loss (140.63 yuan -

hm™) was lowest among all the treatments. This showed that NH; volatilization from open—air vegetable fields in the Taihu Lake region can

be reduced by using nitro—compound fertilizer, partial substitution of organic fertilizer, and addition of urease inhibitor. Among these, nitro—

compound fertilizer resulted in the highest vegetable yield and the lowest environmental loss caused by NH; volatilization.

Keywords : nitrogen fertilizer; open—air vegetable; NHs volatilization; environmental loss
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PT) JRZ AL HE (N200B) A UL 0 &AL IR E AL
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KFAERLX, TN 0.60 mx0.30 m, f54 X il AE 7 3% A
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Table 1 Fertilization rates of the treatments

Qb FE Treatments NAEN fertilizer/(kg-hm™) P JIEE P fertilizer/(kg+hm™) KB K fertilizer/(kg+hm™)
%% 4 Blank (CK) 0 0 0
“##1 Conventional urea(N200) 200 70 150
i 5 52 4 JIE Nitro—compound fertilizer(N200A ) 200 70 150
JIR A1 751 bR 2 NBPT urea(N200B) 200 70 150
A HLUIEEAR Organic fertilizer substitution (N200C) PRZ AHUIE=T:3 70 150

1% WHART]
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Figure 1 Average yields of pak choi under different nitrogen

fertilizer treatments
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Figure 2 NHj; flux of different nitrogen fertilizer treatments in the

four growing seasons
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JIE Ab B 1) NHs #5 % 22 5093 1 24 11.229% (N200) |
0.84% (N200A) . 2.28% (N200B) #1 5.12% (N200C) ,
B LR R NH, HECR B0 e, il 500 NH HE it R 5L
/N

R 2 fron, 5 MR 2 E, Hofh /IS b 31
A 20 NHL8HERSCR , o r N200A (4 98 HF LE 1513 1)
84.84% , LUK J& N200B, Il HE L5135 74.52% , A [a] Fi
HH 2% NHa 98 HE A7 A6 25 55, P 2 2% NHL 08 HE o 0
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55 N200 #H F , N200A . N200B F1 N200C 4b H 14 45
HEPERUR (6 3) , Hidh N200A 367238 4y 25.13%,N200B
55 N200C 4b B i 35 7 22 43 511 8 15.68% F1 13.41%
N200A H 77 7 S (1) 28 B UK 25 7T 35 2] 29 686.25 JG -
hm™, N200B .N200C b3 43 51| 24 21 256.53 JG + hm™ Fll
15 460.84 JC+hm™,
2.5 AEFMERIE NHIEZ ISR ER K=

W 3 R, ARV R FP S NHA 5 K i Bl 0 31 555
5 84 s A AE 3 22 5, Hrh N200 B PR R4 2% e e
47 928.13 JG - hm™2, H YKk N200C, N200A 11 B 5% $iit

R2 AEFHERENHIZR FHRBUEMER FHHR R
Table 2 Average total NH; fluxes and the average emission rates

of the four vegetable growing seasons for the different nitrogen

fertilizer types
SRR PR Wl L
b3 . e .
Treatment Average total NH;  Average emission Emission reduction
reatments flux/(kg+hm™) rates/% rate/%
N200 24.75+2.88 11.22+0.74a
N200A 3.75+0.63 0.84+0.23b 84.84+2.52a
N200B 6.31+0.70 2.28+0.28b 74.52+2.81b
N200C 12.70+1.45 5.12+0.33ab 48.71+5.84¢
CK 2.23+0.59 —

TE ANF/ING PR R A PR 22 5 35 (P<0.05) . R Il
Note: Different lowercase letters indicate significant differences
among treatments( P<0.05). The same below.

F3 AEFEREX EBFEF WM

Table 3 Economic benefits of pak choi under the different nitrogen fertilizer types

= 36 . . (A Y €
A P s S S Pitjiﬁnﬁx:it/ Yield ir%ci::feﬁﬁbeneﬁl/
Treatments  Yield/(t-hm™) Yield benefit/(JG+hm™)  Increment yield/(t-hm™) Increment yield rate/% g o — N
(JC-hm™) (JC-hm?)

N200 27.20+1.44b 136 000 — — 40 659 —

N200A 34.03+3.19a 170 150 6.84 25.13 45123 29 686

N200B 31.46+2.86ab 157 300 4.26 15.68 40703 21257

N200C 30.84+3.34ab 154 200 3.65 13.41 43 398 15 461

1% WHART]
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Figure 3 Environmental losses caused by NH;volatilization under

the different nitrogen fertilizer types
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Figure 4 Temperature and precipitation changes during sampling
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Figure 5 Soil temperature of pak choi in the four seasons under

the different nitrogen fertilizer treatments
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Figure 6 Soil moisture content of pak choi in the four seasons

under the different nitrogen fertilizer treatments
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