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Estimation of reactive nitrogen loss and greenhouse gas emissions from vegetable production in Yangtze River

Delta, China

ZHAO Ming—jiong'?, WANG Xiao—zhong™, LIU Bin’, ZOU Chun—qin', CHEN Xin—ping’

(1.College of Resources & Environmental Sciences, China Agricultural University, Beijing 100193, China; 2.College of Resources and Envi-
ronment, Agricultural Green Development Research Center of Yangtze River Economic Belt, Southwest University, Chongqging 400716, China)
Abstract: In this study, reactive nitrogen loss and greenhouse gas emissions from vegetable production in three provinces and one city in
the Yangtze River Delta region were studied using life cycle assessments (LCAs) based on relevant statistical data. The results showed that
reactive nitrogen loss and greenhouse gas emissions from vegetable production were relatively high,with average values of 103 kg N +hm™
and 5 930 kg CO,—eq + hm™ respectively, during 2012 to 2016. Furthermore, significant differences existed in reactive nitrogen loss and
greenhouse gas emissions between different years. The lowest values were measured in 2015, namely 95.0 kg N-hm™ and 5 618 kg CO,-
eq * hm™, which were 6.5%~12.3% and 3.5%~9.0% lower than those in other years, respectively. The average reactive nitrogen loss and
greenhouse gas emissions in open—field and greenhouse vegetables system were 106 kg N+hm™ and 5 157 kg CO>—eq-hm™, and 93 kg N -

hm™ and 8 760 kg CO,—eq - hm™ respectively. The average reactive nitrogen loss in Zhejiang Province was 2.8%~13.7% lower than that in
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other Provinces, and greenhouse gas emissions in Anhui Province were 1.4%~10.7% lower than that in other provinces in the study region.

The following mitigation measures for high nitrogen fertilizer input, reactive nitrogen loss, and greenhouse gas emissions from vegetable pro-

duction can be taken: controlling or optimizing nitrogen fertilizer application rate and applying higher—efficiency fertilizer during field ex-

perimental management.

Keywords : vegetable production; reactive nitrogen loss; greenhouse gas emissions; fertilizer application rates; Yangtze River Delta region
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Figure 1 The total vegetable planting area and production and ratio of the total planting area and production

under different provinces during 2012—2016
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Table 2 The average input and output during vegetable production in different provinces and municipalities during 2012—2016

bigE B IHEET Provinces and municipalities
Inventory 3§ Shanghai YL} Jiangsu WiVl Zhejiang & Anhui
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A WL N 17.3£15.3 37.72.7 30.5+3.9 39.8+8.5
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K.0 12.2+10.7 26.5¢1.9 21428 28.0+6.0

424 Pesticide/kg - hm 2.5+0.0 3.70.0 3.40.0 4.0£0.0

E3H Diesel/kg+ hm™ 68.6+0.0 66.6+0.0 72.1£0.0 67.1:0.0

I I PE/kg - hm™ 151+13.2 247+12.8 210+13.3 188+9.4

By Output P4 Yield/t-hm™ 435430 50.4+1.9 43.443.0 49.7+3.7

FE AP B ehr 2 . T,

Notes: Values are means +SD. The same below.
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Table 3 Sources of greenhouse gas emission parameters

| T iRV ea 27 3CHk
Item Unit  Global warming/kg CO,—eq- unit™' References
Bl L 3.75 [25-26]
RIEA = MiZH kg N 8.3 [27-28]
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Figure 2 Fertilizer input and yield per hectare in different years of vegetables
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Figure 3 Reactive nitrogen loss and greenhouse gas emission on per hectare basis of vegetables production in different years
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Figure 4 Fertilizer input and yield on per hectare basis of vegetables production in different years and different cultivation methods
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Figure 5 Reactive nitrogen loss and greenhouse gas emission on per hectare basis of vegetable production in different years

and different cultivation methods
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Figure 6 The average reactive nitrogen loss and greenhouse gas emission on per hectare basis of vegetables

in five years in different provinces
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W20 97.1 kg N+-hm 14 836 kg CO,—eq-hm™, 5 HAh
BHH L, MR T 5.6%~19.4% F13.1%~17.7% . %
Jit i 25 R I A A O R & AR HE RO (B AR
4354 84.6 kg N-hm™ 1 8 292 kg COr—eq-hm™, 5
il 45 1y A EE L 43 BIAIK T 5.8%~13.5% F11 0.6%~10.5%
(Kl 7a B 7b) o 75 M sk S H il L it g% 5 b 1 g
RIS M FZE IR RIER A, ZREA 25
KT 6.1%~21.3% F16.2%~14.5%(F 4)

3 itig

K =M XA = 5 a FH i A 35 25 0 103
kg N« hm™, ¥ 2 SRHE B (E ] 5 930 kg COr—eq -
hm™ . R & SUARHE RO 3 = A R R e
B /N A TN K 60.0% F133.7%, S 2 57 A4 1Y
T AT B S A o AR A, JE R A
FHAE o A5 28 W 0N J2 T 2 SOMRHE s 32 22 1) B ik
K7, Hor 84.2% >k A T AL, iX 51T AR 5E 45 %
W, 5 a R NEH A G R 330 kg hm 2, HLFR
Bl /N D K BB &5 16.2% F1 4419 [7]
A, b 4 R 8 20 A 7 () SRUIE 3 0 9 47 v 13.8 %0,

R4 BEABRETEABRBARXTS a THRERHENT=E

Table 4 The average fertilizer inupt and yield of vegetables in five years under different cultivation methods and different provinces
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Figure 7 The average reactive nitrogen loss and greenhouse gas emission on per hectare basis of vegetable production in five years under

different cultivation methods and different provinces
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