VLAY 224 (Jiangsu J.of Agr.Sei.) ,2021,37(6) :1516-1525

1516 http: //jsnyxb.jaasac.cn

SROCH , WHEHR SRS A5, SR P 2 it A UL A B R RERE 5 il 2 ARG [ ] T340 241, 2021,37(6) : 1516-1525.
doi ; 10.3969/j.issn. 1000-4440.2021.06.021

S8 4o 25 77 HLAE 5 44 DR R M 2 5 3R S A A
ik

X', #EAE, Ewd', L&
(LITHRBA B AR BEAR Y RN TE3R Hh0R 224051, 2 4BIRATBESMITENT, TI3R SRR 224002, )

FE. DT R s A e it A 7= R G N B FT X 42, 48 A i R S S PAN 325 4 A0 Ll A BUGE I A 5 b
ff AR Y HUIE Bk B 2598 38 o R AR IR KA HUIE 5 AN B ite 2% 14 T & in B o ™ i BERE AR == SR HE (., 4%
R 6 FENE T T, B4 771 000 kg AN BEFE M2 264 ~3 094 MJ, iR = SARHER(E 4 150~ 204 kg, CO,-eq.
T B BT A R G B PR B S A B s TR A 3l A 4 v M I 1 P A, B ek /L b (8 P e w4 v R
SRR REHER B AR BRI S50 T , IR 3R W A= 7 5 it P BT 2 A e R AR AR & AR HE B Y o5 AR
Y 40% LA L ARG h A A PR RE W 5 Mg P S50 ECRE 5 28 , 5 5 MU AL AH Lb , 19 RE s HESCR Stk
YA PE R 2B URE RMMIC T 5, HUCR Wil 5 AW A PUIL RS 51818 25% IR E RAIE )5 % .

KR REAE; IRESUAHER; FA; D

FESES: S641.2 MERFRIEAS . A MXEHS: 1000-4440(2021)06-1516-10

Evaluation of energy consumption and greenhouse gas emissions under
combined application of organic fertilizer and chemical fertilizer in plastic
greenhouse tomato production

WU Wen-li', XIE Ying-tian', DONG Xiao-ming', YOU Chun’
(1. Yancheng Bioengineering Branch of Jiangsu Union Technical Institute, Yancheng 224051, China; 2. Yancheng institute of vegetables, Yancheng
224002, China)

Abstract: Taking the plastic shed tomato production system as the research object in Yancheng, Jiangsu province, the
bio-organic fertilizer or mushroom residue was used to partially or completely replace urea for formula fertilization. Energy con-
sumption and greenhouse gas emissions of the tomato production system in greenhouse under six kinds of fertilization schemes
were assessed by using life cycle assessment (LCA). The results showed that environmental impacts of producting 1 000 kg toma-
toes were 2 264-3 094 M] for energy consumption, 150-204 kg,CO,-eq for greenhouse gas emissions. The environmental impact
of horticultural facilities construction on tomato production system was higher than that of tomato cultivation and management. By
increasing the service life of various building materials, reducing building materials consumption or increasing the yield of tomato
per unit area, the goal of energy saving and emission reduction could be achieved. The value of energy consumption and green-
house gas emissions caused by urea production and application accounted for more than 40% of tomato cultivation and manage-

ment under conventional fertilization. In this study, the best energy-saving and emission-reduction effect was the formula fertiliza-

tion for completely replacing urea with bio-organic fertilizer of
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Fig.1 System boundary of tomato production in plastic greenhouse
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Table 2 Inventory of material inputs for tomato cultivation and management under different fertilization schemes
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(kg/hm®)  (kg/hm?®)  (kg/hm?)  (kg/hm?)  (kg/hm®)  (kg/hm®)  (kg/hm?) (h/hm?)
RN 900 300 1500 600 0 0 4.2 9 000
MR 4q, 900 150 1 445 513 5390 0 4.2 9 600
MR 494, 900 0 1385 426 10 780 0 4.2 9750
BF5y,, 900 150 1 395 557 0 1725 4.2 9 150
BF 500 900 0 1285 514 0 3450 4.2 9 300
MR s, +BF sy, 900 150 1420 537 2 695 862 4.2 9 375
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Table 3 Energy consumption equivalents and greenhouse gas emission parameters for greenhouse
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PR 39.00 MJ/kg 2.82 kg/kg,CO,-eq [59]
ABS #k} 80.50 MJ/kg 2.53 kg/kg,CO,-eq [59]
a8y 103.83 MJ/ kg 25.70 kg/kg,CO,-eq [60]
RO 83.10 MJ/kg 1.94 kg/kg,CO,-eq [59]
HEERIEM 76.70 MJ/kg 1.60 keg/kg, CO,-eq [59]
RE N 77.20 MJ/kg 3.00 keg/kg,CO,-eq [59]
RALIHE 67.50 M/ kg 2.50 kg/kg,CO,-eq [59]
RN 115.10 MI/kg 3.90 ke/kg,CO,-eq [59]
S 56.31 MJ/L 3.75 kg/L,CO,-eq [53].[57]
AT 1.80 MJ/h 0.86 kg/d,C0,-eq [61].[62]
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Table 4 Energy consumption equivalent and greenhouse gas emission parameters of materials in tomato cultivation and management

RS
W RNT. AEAE ik A FEY B Jiti R B Bt E= BTN
KufE iy Bfi oy Ll Hfy

Rad 9.72 MJ/kg 1.18 kg/kg,CO,-eq 1.46 kg/kg,CO,-eq [63].[64], [65]
R 64.48 MJ/kg 4.02 kg/kg, CO,-eq 5.24 kg/kg,CO,-eq [63].[64].[65]
ORI 1.15 MJ/kg 0.20 kg/kg,CO,-eq - [63].[66]
L 2.40 MJ/kg 0.41 kg/kg,CO,-eq - [63].[66]
YA BLIE 0.57 MJ/t 0.14 kg/kg,CO,-eq 0.35 kg/kg,CO,-eq [64]

fezh 208.00 MJ/kg 19.10 ke/kg,CO,-eq 6.58 ke/kg,CO,-eq [67].[57].[62]
AT 1.80 MJ/h - 0.86 ke/d,CO,-eq [61].[62]
TR 0 0.35 kg/kg,CO,-eq [64]
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Table 5 Energy consumption under different fertilization schemes

Frh REAE
HEAE 758 i W it e HhekE S A
(t/hm?) (t/hm?) (MJ/hm?) (MJ/hm?) (MJ/kg)
AL 88.99 19.68 48 331 336 245 3.094
MRy 97.71 21.29 39 467 327 381 2.751
MR 1052 114.05 19.83 29 798 317 712 2.373
BF 50, 93.88 23.53 38 706 326 620 2.782
BF 1009, 119.08 20.95 29 075 316 989 2.264
MR 55, +BF 55, 118.55 19.95 39 091 327 005 23.611
MR 50, MR 090, BF 500, \BF 1000, \MR 50, +BF 554, W2 TE,
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Fig.2 Energy consumption of tomato cultivation and manage-

ment under different fertilization schemes

Table 6 Greenhouse gas emissions of tomato production system under different fertilization schemes

— FAAL T (kg/hm?, CO,-eq) R A RS LR HE
e S (kg/hm*,CO,-eq) (kg/kg,CO,-eq)
B EAL 2 890 3885 22 190 0.204
MR 5q, 2 650 5044 23 109 0.194
MR 40, 2410 6 155 23 980 0.179
BF500, 2 485 3716 21 617 0.184
BF 1000 2 080 3548 21 043 0.150
MR 54, +BF 50, 2 568 4380 22 363 0.161

MR, MR 000, \BFsoq, \BF 1000, \MRasg, +BFasq WL 2 71
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Fig.3 Greenhouse gas emissions of tomato cultivation and management under different fertilization schemes
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