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Life Cycle Assessment of Wheat Fertilization in Different Regions of China
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Abstract: Wheat is a key crop in China, consequently it is very important to assess the integrated environmental impacts of wheat production
because it is associated with excessive fertilization. In this study, examples of Henan, Jiangsu and Shaanxi identified within different eco—
districts were taken to evaluate the individual and integrated environmental indices using life cycle assessment(LCA ) method. For simplicity,
the individual and integrated environmental indices were estimated on the base of emissions, resource and energy consumptions to produce 1
ton wheat. Results showed that the integrated indices of these provinces were in an order of 0.288 (Jiangsu), 0.201 (Henan) and 0.180
(Shaanxi ). Of the individual indices, they were in an order of eutrophication, acidification, global warming, land use and energy consumption,
where eutrophication and acidification were mainly caused by ammonia volatilization during N fertilization. Large variation of environmental
indices between farms of each province was recognized and the coefficient variances ranged from 34.9%~57.3%, in particular, Shaanxi and
Jiangsu were with the highest and lowest environmental index respectively. Given the top—dressing of N fertilization were replaced with deep
application, the integrated environmental indices would be reduced by 28.0%~45.4%.
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Table 1 Fertilizer inputs and wheat yields of Henan,

Jiangsu and Shaanxi provinces in 2008

i kg-hm? kg-hm? kg-hm® kg-hm? t-hm
TRg 167.1 66.1 38.6 271.7 6.89 176
HIID;iN 204.7 30.5 29.1 264.2 5.35 176
Qi) 143.4 37.7 15.2 196.3 6.06 168
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Table 2 Factors of nitrogen emissions and fixations during

wheat production

mp AER R A UiLkE/

REMY BERRE

% W% VWHEI/% kg-hm? kg-hm?  kg-hm?
HoeHER 21.00 1570 3.40 75 2 17
WHiEEE 8.00 1000 340 75 2 17

1.2.3 i

A= i JEL AR M PEAY SR B IR H A PRI
BEATREMEECE BRI FALTEAY, RMPR 2 A AFAEAL |
PR EEALFIIIAS AL 3 20 3R
1.2.3.1 $#EfL

R PR %o B USRI ARE AN RS HE RO B AT 202K
FHIHRIRETE M S B RE AP J8AR ™ dh A
i A 0 M A BRI R IR RR AL
BB 5 PR RL  BEIRINAE L AT B
JLHIRERTHFE R RAL , AR AL AL 2% 5.98; 0 F B9
FHEALSECR 0.8, [R5 Jeril e 2 & R R
N2 BYIIREEE N T . AL LA CO, A IR
R o R B 1 (L CO, HEFR), N0 &
ZH 310, NO, FI NH, [Fid BA SRS mRAL FI = B IR
LSy, FERALLL SO, HZ MM, NO, il NH; 94
BRBTHIN 0.7 71 1.88; B EFRLL PO/ S M
¥y ,NO,.NO*-N NH; TN I TP {24 & & %5351 4
0.13.0.42.,0.33.0.42 #1 3.06",
1.2.3.2 frifEfk

PR R R ST AR, Xkt A LB
WRER URAAE IR R B B R E S PR
M S 7 R AR o R/ DR AT LB BB v . AP R A



F29BHTH

S

U

%:ﬁ#

2 4R 1419

2000 AFHH NI FREE 52 7 A A P15 5 e Bk v
AThRUEAL ALY,
1.2.3.3 JMBGER,

X AT TR B T LR A, TR 2] —
AT HEEC RPN G5 2R, X 2 RE A P IR S i 2
RIALE . ABFSTR A £ B &% B rAE 230,
1.2.4 SHEEM

SO SN IR R RE /N A R R G
A JE A N SR RIE AR S A TS e R A AR, G
SRR AR = T A sk Ak FAS BRI SE , A SOk #
AR /NI RE I AT ITEN o
1.3 #iELE

FAEBIER B 2008 4ERSTHLARE, S T IRIESL
P IR TR, X S B EE AT T 5B, DT i 8
WA B HERNBE . ABFRTER E T R BAn At
STV B LA _E X B B AR FINE AT A AT
BTN o & IR A RAEAL e LA S
BUOR B2 X34 P 3918 SR bR 224 R i i
XA AR 5 55 AN & IR B I S B R B R T FE Y
R SRR o

2 HRESH
2.1 =& /INEHERRHY B TR H FEFN IR BT HE AL

®3, RAGHT =HNEETRREGEAY

PREIHAE AR HEBOE . Hoh R b FHTE 1514~
1910 m*- ¢, P= B A S T RS /N R AR .
WIHFEAR IR TE 23.24~39.14 kgt W THAEA A EAY
IR, BEPE AR 14.60 kg -t T 1w A B9 TH
FEREIAE 31.74 kgt PRV 2.2 £, REVRIHAE
FAVR SRR T B =5 %) 2 853 kgee+t™, T R I
lyéﬁﬁ*ﬁxiﬁﬂiﬁ 1850 kgce“t'l ZE:EO N20\NH3 15[]
NO;-N E 2@ /NE MR HER, SRR
FEFE VI, Hd NH; fHEitE RK/IMK
WRILAHE>TREA>PEPEE . MRIEE ,50,.NO, il
CO, FYHERUR A AL TR R 1T FIAC IR HT , P 1 N
Hek =2 R AR T FREAT
2.2 ZH/NEHERRH)FIRINE RIS

ZHHEAL SR RIS 5 , TR L TL I ARk
P9 =B /N E A A R g I MR BB B
FAL A RR AL TR AN | 1 MR AN BB VRS E (B
1) ZARH MR GHEEOR/IMRIK A TLAR 0.288 1]
B 0.201 .BE7PY 0.180, HAEEFRME I =H1AZ
80.9%~83.6% , AR J135%) 10.8%~13.7%, =
B AR PR A5 5 R 25 A 48 B0 7 LT 34.9% ~
57.3% ,BEVE 5 , (Lo Bl

EREEMNE EFRMMIAERAL S, FFHE R
TIRRILIE 2 FIE 3, =4 /NE & EFE I RK/IMERIR
SRS R R AR , RS B B SR Ak P

RIZHNEEGAPRRERER

Table 3 Inventory of life cycle resources consumption during wheat production in Henan, Jiangsu and Shaanxi provinces

X 1 FE w1 LR B kgt BEVRIH #E/kgce -t
FIE = SFHH = SFHH i FHH i
MoK 1514 354.9 39.14 32.54 31.74 30.08 1 867 1010
HIID;iN 1910 287.8 23.24 27.33 29.52 33.77 2 853 1142
5] 1721 397.5 25.01 4747 14.60 28.50 1 841 999.0
R4 ZHNEEGAPHREE (kg t)
Table 4 Inventory of life cycle emissions during wheat production in Henan, Jiangsu and Shaanxi provinces(kg-t™)
SH L] LR (5]
SFI{H PR FIE FRUERE FIE PR
N,O 0.77 0.46 1.22 0.51 0.78 0.44
SO, 0.13 0.05 0.17 0.06 0.12 0.07
P 0.27 0.21 0.18 0.17 0.19 0.30
NO, 0.38 0.10 0.50 0.08 0.42 0.10
N 0.68 0.28 0.90 0.34 0.62 0.34
NO*-N 0.30 0.07 0.38 0.06 0.40 0.20
NH, 4.10 3.15 5.39 7.55 3.87 2.94
CO, 140.2 544 173.8 66.3 123.8 732
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Figure 1 Integrated environmental index of wheat production of

Henan, Jiangsu and Shaanxi provinces
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Figure 2 Eutrophication potential of wheat fertilization of Henan,

Jiangsu and Shaanxi provinces
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Figure 3 Acidification potential of wheat fertilization of Henan,

Jiangsu and Shaanxi provinces
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Figure 4 Environmental index of LCA of wheat fertilization in three

provinces by two top—dressing methods
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Figure 5 Relation of wheat production and environmental index
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