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Abstract

The research on agro-ecosystem evaluation so far has largely been focusing on large-scale areas
such as north China or even the whole China territory; little attention has been paid to local city or
county levels, less to dynamic changes of agro-ecosystem values over time. This has become an
inconvenience when it comes to make a policy about agro-ecosystem due to the lack of relevant
data or information. In this paper, we evaluated the positive and negative effects of the agro-eco-
system on a local city level, using Anyang city of Henan province as an example, and we did a dy-
namic analysis on the changes of agro-ecosystem value for the years of 2008-2014. We carried out
the evaluations of positive and negative effects by using modified methods used in other studies,
based on data collected from official Henan Yearbooks of these years. The positive effects include
agricultural production, social security, soil conservation, soil carbon fixation, photosynthesis
oxygen release, air cleaning, and nutrients cycling, and the negative effects include underground
water consumption, greenhouse gas emission, mulching film pollution, pesticide pollution, and
fertilizer loss. Results showed that the positive effects value of Anyang agro-ecosystem increased
about 1 billion yuan per year, reaching 76 billion yuan in 2014. Agricultural production value is
the biggest part, about 33 percent of the total positive value, while the nonproduction values, in-
cluding soil carbon fixation, nutrients cycling and photosynthesis oxygen release, were the major
value component, about 67% of the total positive value. Negative value showed a similar trend of
increase, reaching 8.3 billion yuan in the year of 2014. The major component of negative values
was underground water consumption, which was more than 72% of total negative effect value,
followed by greenhouse gas emission which is about 13%. The gap between positive and negative
values, namely the net value of agro-ecosystem, increased over these years, reaching about 67.6
billion in 2014. These findings provided important base data and information to decision-makings
related to agricultural ecosystem management in Anyang city; it also offers a methodological
framework for agro-ecosystem evaluation in other local areas in China.
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FEREA RG] REES ARG A RN EBIURIS, b 2Bk 10%00 F, [ 1997
UF Costanza S ATE (F12R) 7R3 CER R HAA R AR S MMEHAT I LI, RIS REREH
(9 th 2B KRS FOBT %2 [2] (3] [4]-

BAE MTELNIRE], K HAS RS TREHEES QWA EF HHERF. LT, 2
AR IE A, RN 07 A K R AR o 58 T RHERR /K 2575 s GUMIS] [6]. 7AW s IE A0 )
GO 2 5 BT TR, KT LUK 4 T A2k P T B T 2 SLAR E S, B30 F
IKBE R W ATV e WM S MBI S A 8 BB HE . BRIBE, 7K A 25 R (A
AT ESUR, PRI A, TR FE A RGN SO O S

H R A 25 RGP S8 b TR B 0], et P I SO X B2 4o E, e Jqk
M7 B TR, B SR pE sl A A, T BT M AT B L A T R B B, R
SRR . IO LR AR WA S R A, T AR SC B A R B R A
P ) s B O T AR SRR S . IR T ST R TR A RGN T A R AR A
ST

LR R B A A, A LR T AR, AR R, Rl A M
BT 01 52 5 A SR F S, L L R0 32 1 4 PR 5 R R 5 P AU 9 J LA 2 1, ARG
L e BT AL A T, S SR e I IE SUSOR IR E bR AR R 7] [8], PR SOk AR
3BT 2008~2014 SEANSCHUR, HE T JUERREES RGN, MEDBBUBET T 0. B
o LT ST Al Y B O s SR O R MG S B, I LAy A TR S R G
RO A

2. M 55%
2.1. RATHIEENR

LML A AL, RE 113°37'% 114°58', Jb4h 35°12'% 36°22', ALARVTALHIME, Fhifk il
KiG, BEEESEE. W2, AR, R 5599 km?. HuEATIE AL, HUBEZREZRE, PR, L. &
B, I3 REAR ) 53.8%. 29.7%. 10.8%-. 5.7%. {5 Ay ST fr I T A 4 1 Rk A KU
PUZE43BE, FAE-T3/RR 14.1°C . BB e <UE 43.2°C, BRI SIE-21.7°C. 2%/ EH 606.1
mm.

ZRHAREE P s ik, GEAT AR, 2015 E4 T N 1 445.78 5, HohEAE N 401 J5. % fHZ
WA EERAR AR R, NG FOK. MR SRR 2SR, R EVET RSB R A s
X, AR IR FAE HORME S PR DX 4, 16 S 11 4 B AL o /N 22 A p e T . 2015 AR AR
PRI AN 38.25 x 10* ha, AR E & 227.4 x 10°t.

22. MIRF*

ARLEEF DA I, SEFMETFE R AR RGENSPREDL, M IE OSSR 5 7 T #4 7
FHTT AR AR RAMETHN ik Sk R, b BN ARER A dha R, BIERRF. 11
Bl HEIERBA. RS R FRMRIEH L -EO0, BN A G T /K IR FE . 5= A
L MGG RS Y WERR L I A R EIE O iR e RE T I EE . BARRANE . Ml
A RIS B S AR 5 R [7] [8] 9], HAk MK 1.

AR SC RIS FH SO B 1 U8 BA AR J515K T RS 44 Gt E I 2009~2015 EGTTHAE4 .
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Table 1. Evaluation methods and indicators for positive and negative effects of agro-ecosystem in Anyang City

= 1 REWRAESREGESYRITN G ESERER

MBS

PN TTIE

B ; HHEAK SRR
Effect o Evaluation - -
category Specific effect method Formula Parameter interpretation
fiiii TIAIMEE 1)y~ 5 g VAR 7= i (product value); pihy i 7= Tl s (market price of
%roduct Market value AT DG ith product); g A58 iR 5 &1 & (yield of product i, t-km™?)
N A R AR Ve N3E 2 42 (R A 8 (social security value); N ¥ A % (amount of
SociaIEsecﬁTit Substitution (2) Vp=NMR people secured); M4 A 35 F AR A TE AR Febm #E (minimum life standard); RAAK
y cost M AE PR R 2l L 3] (hidden unemployment rate in rural area)
Vs 9545 -3 1 8 (soil conservation value); Vs AT/ 3 35 44 (land
- erosion reduction value); Vs, {35 1 485% 54 (soil nutrient conservation
U |R5'% 7S

AR
Soil conservation

1B
Positive
effect

5[ B
Carbon fixation

JeEEIRA

Oxygen release

HARA

Air cleaning

B IR

Nutrient cycling

H R K BHIR T AR
Underground
water
consumption
Tt 2= AR HIL
Greenhouse gas
release

G Gy
Mulching

s t .
GBS plastics pollution

Negative
effect

Vet S
Pesticide
pollution

PN 2K

Fertilizer loss

'~ (3) Qs =S(E, - E
BFOHE G
Opportunity ps/(10000hd)

cost (5) Vsz = QsECij

Sha_dow (6) Vs = Vs1 + V2
price
BREAE
Substitution (7) Vc = SKcPc
cost
B O
52U e Y (1— f
Shadow ( W)/ '
price (9) V,=>"12NPPSP,

B4 2% HvE (10) Ve = Vb + Vsoz
Protection (11) Vsoz = Asoz SPsoz
cost (12) VD = ADPDS

ET i (13)
Shadow v, :ZZ NPRC,P,
price ]

DERZLIRIERAS _

Market value (14) Vi =PM

B AL

Substitution (15) Ve = PcZw;
cost

B A

Substitution (16) Vi, = AV,
cost

s (1) Ve = Ve + Vs
Substitution (18) Ve=Vi(1 —n) Py

cost (19) V, =V,
BARAE
Substitution (20) Vps = U((1—u)Ps
cost

value); Qs A 13 - FFH& (amount of soil conserved,t-km?); SSAA& FH i T 7
(farmland area,km?); Ep k¥ 7542 iS4k (fFarmland potential erosion
modulus,t-km?-a™); Ex AP SZ 12 itk % (real erosion modulus,t-km2-a™); hy
HHE R B (tillage thickness, cm); P24yt 3i4E & 25 (annual revenue,
yuan-hm?); d>}y1-3% %5 5 (soil unit weight,g-cm™®); Cov -3 b 8Bj 2535 0 &
(percentage of jth nutrient in soil, %); P; A 55j2R 3743 I T 34 40 i% (price of jth
nutrient)

V9 R 41/ (total value of carbon fixation); K gk FH 438 [F % % 2 (rate
of carbon fixation, t-hm?-a™); Pc %3 5 #i k% (carbon transaction
price,yuan-t™)

Vo NB S A {8 (total value of oxygen release); Po A Lkl & 4 #% (price of
industrial oxygen,yuan-t™); NPP A ESIZEA7 S (K135 W1 A 7= 71 (net primary
production of ith product, t-hm?.a); Y #5147 i (7 & (production of
ith product,t); i 5™ F £ 55 &% (economic coefficient of ith
product); wi A S8 i 77 i 4 2 7K 3. (water content of ith product)

Ve AL K ThBE 8 (value of air cleaning); Vo T 2R THEEA i (dust
retention value); Vso AW SO, Zh e 41 {E (SO, absorption value) ; Ap AFE
I35 212 i€ 77 (dust retention capacity of plant, kg-hm2a™); Pp B2 i # 2% H
(dust cleansing cost,yuan-kg™); Asoz SO IR K £ #1(SO, absorption
capacity,kg-hm?-a™); Pso, NSO, H %% FHl (SO, control cost, yuan-kg™)

VA E FEY) TG FA Th e 4/ (value of nutrients cycling) ; NPP; as defined
above; NSRRI & 55j 259743 & & (content of jth nutrient,%) ; Py A]
HI 5y T35 #% (market price of jth nutrient, yuan-t™)

VAR 7K %5 Y5 #€ A (underground water consumption cost), Py BA i
R EE % A (unit area irrigation cost, yuan/hm?), M #ERE ifi £ (irrigation
area, hm?)

Vel 2 S AHERU 2 (cost of greenhouse gas release, yuan) ; wi Ay 55i2k i
SR HECE: (amount of ith greenhouse gas released, measured as
CO,t-hm2.at)

Ve AR 35 2 (cost of mulching plastic film pollution) ;A it ii5 Gy
IR P97 2 (production loss caused by this pollution, %)

Vo A it FH AR 24 11453 2% (cost of pesticide); Vel 241 2452k (cost of
pesticide loss) ; VAR 2475 Ge it 1R £ k™ 454 2% (production reduction
caused pesticide pollution) ; U4 2 Fil & (amount of pesticide used, t) ;
AR ZF| FH 2R (usage rate of pesticide, %) ; Pp AR 25 4 A k% (price of
pesticide, yuan-t™) ;y R 2575 e id B0 AR B a7 28 (rate of crop loss caused
by pesticide pollution,%)

Ves WAL LK B AR (cost of fertilizer loss) ; Uy A6 A F & (amount of
fertilizer used, t) ; uJ L BEFIFH 2 (usage rate of fertilizer,%) ; PoAfLAE 24T
#r#%& (price of fertilizer,yuan-t™?)

)



KRR &%

3. RS54
3.1, REAESRZERZEYNN

3.11. RfEmE
BT BRAEY RN oK KSRk ARG BRSE N2 R A (1) v 5 22 A T 2008~2014
TR B ME (R 2).

3.1.2. L RE
2 BH T B AR i DR B AR 1% R N 350 ot FRIEAO A B Sl B 9142 46.8%11[10]. H13K(2)
TR 2 I A AR Rt 2 RENME R 3).

3.1.3. TR HEF

BT SE ER b B y 1950 thm2at, YRR BIUBTEORAE i1 A B U 545 3 8448 tkm Cat
[11]. HAR@)HH 2T e, AT HRZEEE% 20cm, HI#%EE 1.41gom™, HH4E
A 2 4% B [ Al A PR AR SR 25 2.05 x 10* Je-hm ™ i, ER A 2 (4) AL H 22 B T AR FE DR R SR

ZmEEES NG Pe K &8558 0.99 g/kg. 22.6 mg/kg. 138 mg/kg [12], N. P 3= Ei@Eid i 1k
RERERR —4%(2400 Jo-t 3R, K@t &40 802200 Jo-t )34, BEER AR N. P SEH14 14%F1
15%, SAbHIE K 820 50%, HARG)HHEHRBEAS RN RFE HIERME. PiE 2 AR fE T
KA R LIBRFFNE (R 4).

3.1.4. TiEE
BT ELNIWFFE[13], A 36.73 thm2a * N & FA S RS F R R, KELESRS
SE CO, A% 752.90 Jo-t *iH[7]. HIAR(7)TH5E 22 BA 17 A% F A2 25 R 48 358 [ R (2. (3% 5).

315 XAERRS
23 (8) T A B e B T % SR AE M4 R 7 . TSR #2000 ot i, i A R (9) it
SEH R AR RS RGREAMN (L 6).

3.1.6. #KS

AR AR RGO T e 32 B R 5 R B R USCRIN A 28 (R B, e o 2 AR TRAT DR
WL SO,. RHAAZ RS SO, W hE /143 ] 12,50 kg-hm Za™t, #iBE /o~ 2.1 thm2a! [14]. SO,
TBHELS R BB S 2% E MO R R AT CRRARAES RGUIRS D REVPA HE(LY/T1721—2008)) , 4
5124 1.20 A1 0.15 Ji-kg e HHAR(LL)FI(12) 5 HH R S BT AR B A2 R G SO 1Ak (AT R A8
SRANAF BN 5K SEME (R 7).

3.1.7. EFYRTER
HAR(13), WIGLEHTE & IRAED = 8 RAEVIHERN I N P. K &8 LSRR T 50,
THEAE R 2P T AR AR S RS Y E TR R AR R AN B (35 8).

3.1.8. IEMMNMELCE

PLEITFE M & DUERSANEIC S T35 9, B 1220 T 2008 5 2014 4 pxt b (& i, HeaFmk
22 ). LT AR A S RGNS IME B RA W AE R, T KATE 230~254 x 10° o2 1], Al
) 33%; HUORHIERE, 76 205 x 10° JGLA b, A B AEIE 30%; AR5 2 E SRR IE RO A 1E R A,
#TE 124 x 10° JEbh b, B EZ 18%. XPYSHUE EEMEAR, HEm EEERHE 97%Ll . L5

O,
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Table 2. Value of agricultural products (unit: 100 million yuan)
2. RFTEREFINEEMEERN: 10°7T)

A7 Year 2008 2009 2010 2011 2012 2013 2014

#r {8 Value 230.01 234.28 239.79 245.93 251.77 252.94 253.92

Table 3. Value of social security (unit: 100 million yuan)

% 3. HLREMECERN: 10°7T)

4y Year 2008 2009 2010 2011 2012 2013 2014

fir{H Value 3.02 297 297 2.88 2.72 2.74 3.06

Table 4. Value of soil conservation (unit: 200 million yuan)
F 4. LBRBTHEENEEENA: 10°TT)

4y Year 2008 2009 2010 2011 2012 2013 2014
VB -t 2
WD LRI 3.71 3.76 3.76 3.77 3.78 3.81 3.88

Land erosion reduction

W EY
%%i%%ﬁ. 8.58 8.68 8.69 8.71 8.74 8.79 8.96
Nutrient conservation

S E Total 12.29 12.44 12.45 12.48 12.52 12.60 12.84

Table 5. Value of soil carbon fixation (unit: 200 million yuan)
#5 HMEBRMECERS: 10°7T)

A7 Year 2008 2009 2010 2011 2012 2013 2014

iy (A
i**ﬁ?ﬂ” .ﬁ 20.52 20.76 20.79 20.84 20.91 21.03 21.42
Carbon fixation

Table 6. Value of photosynthesis oxygen release (unit: 200 million yuan)
6. XAEABEMEERNM: 10°T)

A4 Year 2008 2009 2011 2012 2013 2014
T RIS
FECE U 124.63 126.34 127.61 130.87 133.92 135.80

Oxygen release

Table 7. Value of air cleaning (unit: 100 million yuan)
=7 BUASMNEERE: 10°7)

44 Year 2008 2009 2010 2011 2012 2013 2014
y 78
SO, i# L i 0.11 0.11 0.11 0.11 0.11 0.11 0.11
SO, absorption
SHEZIN AN
i 2.39 2.42 2.42 243 2.44 245 2,50

Dust retention

BANE Total 2.50 2.53 2.53 2.54 2.55 2.56 2.61

Table 8. Value of nutrients cycling (unit: 200 million yuan)

% 8. HIREFYRELINEMNEERNM: 10°7T)

A7 Year 2008 2009 2010 2011 2012 2013 2014

#r1E Value 125.80 127.52 128.55 128.80 132.09 135.18 137.08
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Table 9. Positive effects of agro-ecosystem in Anyang 2008-2014 (unit: 200 million yuan)
9. RIAMRAESFRS 2008~2014 L IFRM N EERAL: 10°TT)

A7 Year 2008 2009 2010 2011 2012 2013 2014

A7 A 230.01 234.28 239.79 245.93 251.77 252.94 253.92

Agricultural product ~ (32.69%) (32.83%) (33.23%) (33.75%) (33.95%) (33.71%) (33.43%)

AR N 3.02 2.97 2.97 2.88 2.72 2.74 3.06
Social security (0.43%) (0.42%) (0.41%) (0.40%) (0.37%) (0.37%) (0.40%)
TR EE 12.29 12.44 12.45 12.48 12.52 12.60 12.84
Soil conservation (1.75%) (1.74%) (1.73%) (1.71%) (1.69%) (1.68%) (1.69%)
- $5 i e 205.27 207.56 207.87 208.37 209.14 210.33 214.23
Carbon fixation (29.18%) (29.08%) (28.81%) (28.60%) (28.20%) (28.03%) (28.21%)
Dl (iR = 124,63 126.34 127.36 127.61 130.87 133.92 135.8
Oxygen release (17.72%) (17.70%) (17.65%) (17.51%) (17.65%) (17.85%) (17.88%)
B RS, 2.50 2.53 2.53 2.54 2.55 2.56 2.61
Air cleaning (0.36%) (0.35%) (0.35%) (0.35%) (0.34%) (0.34%) (0.34%)
I RAGFR 125.80 127.52 128.55 128.8 132.09 135.18 137.08
Nutrients cycling (17.88%) (17.87%) (17.82%) (17.68%) (17.81%) (18.02%) (18.05%)
SANE 703.51 713.64 721.52 728.61 741.66 750.27 759.54
Total value (100.0%) (100.0%) (100.0%) (100.0%) (100.0%) (100.0%) (100.0%)

FE 5 BT R I S ANE P B E 3 B Numbers in brackets are value percentage in the year.

800

700

600

500

400
2008

2014

300

200 +—
100 |— I
0 \ ‘ — ‘ :

R xR TR - B A ERREA AR el S E
Agricultural Social security ~ Soil conservation  Carbon fixation ~ Oxygen release Aircleaning  Nutrientscycling  Total value
product

TEZSi 4 18 Positive effect value(Unit: 108 yuan)

Figure 1. Comparison of positive effects of agro-ecosystem in Anyang between 2008 and 2014
1. ZPAMREAESRS 2008 5 2014 FEIMEMBNELLR
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B 2 fREEAL, B NTIARIZ SN, X AR T B KA IR & A2
BB 52 BRI AN BSOS AL 2 IR M ke ik, 293 % 10° 70, BMMEAE] 0.5%. SISMEMER
Mk, IR E IRV BRI SR AR R HE L) S ME R 67%, HIZ =5 RAHMEY, o
P A AR RGEAEARP ihRI S 4E4r 2 3 B AR RS R G0 P A 21 EORPEH] .

3.2. RAESRGHBN

3.2.1. MITKAEIFERE

T AL BT R, AEREK IR, SR TE ORI BKEE, A FHEE 32 BAR S K A AR HE
TR B A DA 3 1 [X P S E I B A 2000 76-hm 2 H[15],  HHTRT RS 48 G it R A5 31 22 BH 7 7 46 A FEREE T A
FH 2> 2 (14) 45 21 22 BH 7 Hb R 7K BT #E 2% FH (% 10).

3.2.2. IRESHHK

J677 SR B S SR B CO, A NLO LT AT AT, 22 PHTITAR HIAEZS R 45 CO, HEBUR AL 0.57
thm2a™, N,O fHESTE A CO, 2 1.37 thm2a?, CO, HEM AN 752.90 7ot [16]. AR (15)iHE
H 22 PHTHT 2008~2014 43l = SR HERUR A (32 11).

3.2.3. MRS
H RS e B A 2R I O S ) - SR 45 R R AE W sh T S BURAEYIEE . ARPE AT, iR
B B 3 A A E DR = 459 o 0.5% [7]. B :(16) 155 H 22 B 1T Hb V5 G AR (36 12).

3.2.4. REGRk

MRy A B, FRERZFHEN 36.6% [17], #HULEUE 2 AT R AT %, REMIEIE
AR LG5 B R4 A 25 P % 37.55 Jekg L, HIA R (18)H BT R G S A . EF5e,
FAE 3 BURAEYI 52 1% [7], AR (L) THER G 3E RN Tk« P Z MU AR S5 E % il AR
(# 13),

3.2.5. kBB %k
F A\ Eh S BE, REALIERI %R 35.2% [17], AT i 4% 2300 ot i, A St
W75 2 22 AT 2008~2014 FALBEAE R &, 23 (20) 115 H 22 BH T A6 JE i 2R A (35 14) .

3.2.6. AR ASHIAR

DA E B (0 45 300 47 0N R AS L 45 T 32 15, [ 2 48T 2008 5 2014 ERAXTEE . FTLAE H, HUROK
TR TN B B 0y, FRAEHRAE 60 x 10° Ui A7, ARA 72%0 E. PR i AL TR, [
KEEN, I RHEA I FR A, FE NG LU R, Frbh g B RA T gk g, —4
F B T A O AR R VE K R, — R R OKR IR, B B G ROR IR KRR
WHE. IR ESAHURS A, B 11 x 10° TEA A, HRARAY 13%, HERK Y, FEEHTAR
it A AE AR AR TS . 5 A Hb SR AR 24 (1 B2 it FH A 5 50X P TR A 2 R A I K 34

3.3. REAMREESREESHRBZSSH

34 T Z B TAR FHAEZS R 4E 2008~2014 SR IE RN S HZE M AR o IR RN WY 2 KT 028,
TR LI OB O R iAo TEGUIUNEL 2 22 (BN 5 A AORE) IR AE I K, T 2008 4K 1) 624 x 10° Ju8 in 5]
2014 4R 676 x 10° 76, iX 3 B2V R TR A2 Z G0 A i om AR e s Sk R 7 kA L g
BRI SN B G, T OO B W AR e . AERT T 20 AT AL, SN 70% A Fo
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Table 10. Cost of underground water consumption (unit: 200 million yuan)
10, MTKEIRHFERA (BN 10°7T)

A4y Year 2008 2009 2010 2011 2012 2013 2014
1R 7K 4 #€ Underground water consumption 58.65 59.62 59.43 59.77 59.76 59.23 60.26
Table 11. Cost of greenhouse gases release (unit: 100 million yuan)
# 1L RESEHRA (B 10°7T)
A4y Year 2008 2009 2010 2011 2012 2013 2014
15 = S AR HE Greenhouse gas release 10.75 10.87 10.89 10.91 10.95 11.02 11.22
Table 12. Cost of mulching plastic film pollution (unit: 200 million yuan)
F 12, HbRRITRMA (AL 10° L)
4y Year 2008 2009 2010 2011 2012 2013 2014
HiLE 5 4% Mulching film pollution 1.15 1.17 1.20 1.23 1.26 1.26 1.27
Table 13. Cost of pesticide loss (unit: 200 million yuan)
* 13, REGMKMA (BN 10° 1)
£ Year 2008 2009 2010 2011 2012 2013 2014
IR Cost of loss 0.66 0.67 0.74 0.72 0.76 0.80 0.80
Jk 7= B A Production reduction cost 2.30 2.34 2.40 2.45 251 2.53 2.54
SSA Total 2.96 3.01 3.14 3.17 3.27 3.33 3.34
Table 14. Cost of fertilizer loss (unit: 200 million yuan)
F 14, WALRKRBA (BAL: 10° TT)
£} Year 2008 2009 2010 2011 2012 2013 2014
HRHERE K Fertilizer loss 5.70 5.80 6.30 6.50 6.50 6.80 7.10
Table 15. Negative effects of agro-ecosystem in Anyang 2008-2014 (unit: 200 million yuan)
% 15. RATMRASESES 2008~2014 FAMR A A(EAL: 108 7T)
T 2008 2009 2010 2011 2012 2013 2014
Hu R /K IEFE 58.65 59.62 59.43 59.77 59.76 59.23 60.26
Underground water consumption (74.04%) (74.09%) (73.41%) (73.27%) (73.11%) (72.55%) (72.44%)
i AR 10.75 10.87 10.89 10.91 10.95 11.02 11.22
Greenhouse gas release (13.57%) (13.51%) (13.45%) (13.37%) (13.40%) (13.50%) (13.49%)
i G 1.15 1.17 12 1.23 1.26 1.26 1.27
Mulching film pollution (1.45%) (1.45%) (1.48%) (1.51%) (1.54%) (1.54%) (1.53%)
ViZE PN 2.96 3.01 3.14 3.17 3.27 3.33 3.34
Pesticide cost (3.74%) (3.74%) (3.88%) (3.89%) (4.00%) (4.08%) (4.01%)
N R 5.70 5.80 6.30 6.50 6.50 6.80 7.10
Fertilizer loss (7.20%) (7.21%) (7.78%) (7.97%) (7.95%) (8.33%) (8.53%)
BB S R A 79.21 80.47 80.96 81.58 81.74 81.64 83.19
Total cost (100%) (100%) (100%) (100%) (100%) (100%) (100%)

F5 5 BT AL TR AL 24 4F A R A FF A 2 L. Numbers in brackets are cost percentage in the year.
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Figure 2. Comparison of negative effects of agro-ecosystem in Anyang, 2008-2014
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Figure 3. Dynamics of positive and negative effects and their differences (i.e. net effect)
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