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Table 1 Planting areas and ratios of rice, wheat, vegetable and fruits tree inside and outside the circum-lake organic agriculture

zonein the Zhushanwan catchment

TEZAEY) K B3 Hit
FAE M T AR Rice-wheat Vegetable Fruit tree Total
Planting cultivation area [ fl Area 4 Ratio AL Area  Hf4] Ratio A Area  Hf] Ratio A Area  Fbf Ratio
(10" hm?) (%) (10" hm?) (%) (10*hm*) (%) (10°hm*) (%)
AR B Z LS XS 1.186 73.3 0.235 14.6 0.196 12.1 1.617 100
Zhushanwan catchment
including the organic
agriculture zone
WA AL 0.174 55.5 0.110 35.1 0.029 9.4 0.316 100
Organic agriculture zone
AN TR HLA R X 45k 1.012 77.6 0.126 9.7 0.163 12.8 1.301 100

Zhushanwan catchment
excluding the organic

agriculture zone

R ZLEZNREBMEYHENKRAZ. NRXEREFVHSY

Table 2 N input, N loss and economic benefit parameters of the crop production in the Zhushanwancatchment

AT 25
o CONWKR MeR o - o _
PR NFAE Elzs" Gross  AJIHAR GIRGIT%N NJIE R A Relative net
N runoff and Harvested
Production N input revenue Labor cost Mechanical cost N fertilizer cost revenue
) leaching yield . ) . 5 . 5 . 5 .
pattern (kg hm™) 5 5 (10" Yuan hm™) ( 10* Yuan hm™) ( 10* Yuan hm™) ( 10* Yuan hm™>) ( 10" Yuan hm~
( kg hm™ ) (thm™) )
/2w 510 45.5 13.9 3.52 0.74 0.7 0.19 1.88
(co)
T/ 150 12.0 7.4 2.08 0.74 0.54 0.06 0.73
(c1)
e 2 v 390 33.5 13.5 3.41 0.74 0.7 0.15 1.82
(c2)
BEEEMY 1480 185 251 36.3 7.6 — 0.6 28.1
(Vo)
BIRMURY 1200 128 265 39.4 8.0 — 0.5 30.9
(V1)
SR 739 40.7 21.3 18.7 3.5 0.1 0.3 14.9
(F0)
L e e 537 10.3 23.8 21.0 3.5 0.4 0.2 16.8
(F1)
FE: 1) RAEYICH ™ B 1 Bk RG2.80C kg™, /NE20C kg™, AERL.SIC kg', FMRL.6JC kg, BS1E1.270 ke, JKEBS.8IC
kg it 2) “—" FRAIA Note: 1) The profit of crop production is calculated on the basis of 2.8 Yuan kg™ for rice; 2 Yuan kg™

“ ”

for wheat; 1.5 Yuan kgil for celery; 1.6 Yuan kgiI for tomato; 1.2 Yuan kgil for lettuce; 8.8 Yuan kgil for honey peach; 2)
indicates the item is not taken into account; (DConventional rice/wheat rotation (C0) ; @ Rice/green manure crop rotation (C1) ;
(B Reduced fertilization for rice/wheat rotation (C2) ; @Conventional vegetable production (VO ) ; @Vegetable/cat(:h crop rotation

(V1) ; ®Conventional fruit trees production (FO) ; DFruit trees/clover inter-cropping (F1) . The same below
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Table 3 Planting areas and proportions of different crop production patterns in conventional cultivation system and five scenarios

. B
ifffml S AN Ea RN PRV
Fpp A A Mode Scenario | Scenario Il Scenario [ll ScenariolV Scenario V
Production

pattem TR A [R5 x| RSN R i L i) (LR A [R5 Rl
Area Ratio Area Ratio Area Ratio Area Ratio Area Ratio Area Ratio
(10"hm*) (%) (10"hm*) (%)  (10°hm*) (%) (10°hm*) (%) (10°hm*) (%) (10°hm*) (%)

Co 1.012 78 1.012 78 — — — — — — — —
Cl1 — — — — 0.028 2 0.296 23 0.396 31 0.527 40
Cc2 — — — — 0.984 76 0.723 56 0.668 51 0.596 46
Vo 0126 10 - — — — — = — — — —
Vi — — 0.126 10 0.126 10 0.119 9 0.074 6 0.015 1
FO 0.163 12 — — — — — — — — — —
F1 — — 0.163 12 0.163 12 0.163 12 0.163 12 0.128 10

TE: 1) SR HALG mnEAL A 7 3 2) 55 TR AR lcas fem 0y AR S 3) ~5) 15 1 - IV 2RI R 2050 0as
e, AN BT S T FNRAZN20% . 30% . 40%MA> HERH =A% 5t 6) 5 VRN R S/l HFR 05 5.
TR Note: 1) Local traditional fertilization and planting mode; 2) Scenario I was designed to achieve the highest economic benefit;
3) ~5) Scenarioll, I, IV was to reduce N loss by 20%, 30% and 40%, respectively, as compared with Scenario I while achieving

their respective targets of economic benefit; and 6 ) ScenarioVwas designed to achieve its target of minimum N loss. The same below

R4 ENMEMIMEBERTHNRAE. NREKEMEFKHE

Table 4 N inputs, N loss and economic profits in conventional production mode and five different scenarios

YT IR AR

Pollution and

WL A

Conventional mode
economic indices

N A

(Ep|

Scenario |

|

Scenario |

Tt 1

Scenario |

fiEst 1

Scenario |

iV

Scenario V

8231 7549 6 267 5567 4963 3982
Ninput (ta™)

N R it 759 638 511 447 383 295
Nloss (ta™)

LU RS 7.873 8.548 8.456 7.966 6.550 4.093

Economic profit

(10* Yuan a™)

KA HIH T %Jﬁl”fﬁ A IR ST RN
B NV KRB L 2 P BdE . TRk S
N?ﬁ%/\g%ﬂthﬁiiﬂﬂEﬁjﬁ MR R 25 F o I 5
I~ Miy2 llﬁlﬁﬂ"]n—;? MFP RIS, R
V. Vﬂﬂﬁﬂll‘f S AT R TR A2 . 1E
SORS NS R LLiEE: 1"]1#_ P, & AT AN A

fit R R B R T 00 SO A 5 T 2 57 W45 A %)
B, kFI8.4564400, AN EAUNE 5 St
VWS AT AR, R 7.966427T, FIAE N IRAL
5.
2.3 EBHMEEE
AR R = B AT — R T AN

TR 23.9% . 32.4%, Nk &t R
BIR32.7%F41.1%, KBNEEK “+ ZH" KL
T2 LT DRI A 1 N A o TN 2 2 ) 1 Ok %
HEr (2 51020% . 30%) . Hs 1. MAZEIKR

http:
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R TSNS ARG 11158 P R i A S
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A PR ARE A SAE ZS R  A5 BA7 TR AR 2R 5
BRI o 15 b BR 22 5 A AR S M2
BARILT961 57T, S AMIEE 4739 Yuan hm ™,

b, BR Lo A AME B & N3 507
Jio6, FHAMEE A2 696 Yuan hm™. EAHMF
Jo& 1 T 58 I 531 A2 S AME AR HE T 610 ~ 4 744
Yuan hm 22 0], 1. KRR 2007-20094F )
S AMIE{E 0.061 7776 hm ™, H A B ik
7207 RAMIES T H G hm™ ( £)4 744 Yuan hm™)

i [ 6 AR 5 MR K A RN U AR HE 43 B 524

Ji ~79.4J7 67 hm™, 21.7J7 ~39.2J7 876 hm™
(252 952 ~4 473, 1223 ~2 208 Yuan hm™>) ‘»!,
[ Y AE VIR B . Mgy 2 20 T R i BF e
B4 f1 0 5 45 5 43 591 620 ~ 7 098 Yuan hm™*Fll
3066~ 10 136 Yuan hm™, ARHFFEIEH AL T
AP SANIEE A T739 ~ 2 696 Yuan hm™, 5
Wi L A R I KO B B T SR E R O e
o TR B A S I A it AP X A 1)
Y4 (AJE100 Yuan hm™) ),

FE ST A R AR DX 3 A A5 A MEEBIL I K A L

#5 BMERTMARRESTINESHMEASR
Table 5 Eco-compensation scheme for optimal scenario Il and the second optimal scenario [l

HEBAMER4EH (10° Yuan )

FRRETEAR RN EIEAMLE CWORR LN A RIN , e
ikt ‘ g SR BESwHHT TN S
~ Planting area W gz et BAREY PAEY  ploiAk s -2
Scenario - s s (Yuan hm™)
(10*hm*)  (10* Yuan) (10° Yuan) (t) (t) IS 2 © §
KA HT
I 1.301 7.872 8.443 8231 6267 912 218 961 739
I 1.301 7.688 7.947 8 163 5567 3 838 288 3507 2 696

e 1) BRia —dHE B ET AN, 3-105103% B HE & Note: 1) Sums were computed for columns 3-10 except for column
11. Column 11 was computed by dividing the values of column 10 by the corresponding values of column 3. (DNet profit of conventional
production; @Net profit of the cleaner production mode; ®N input in the conventional production; @®N input in the cleaner production

mode; &Opportunity cost-based subsidies; ©®Ecological benefit rewards-based subsidies; @DThe funds of eco-compensation include the

budget of 15% for overhead expense; and @Average subsidies of eco-compensation per unit area

T ol 225 4 R A 1 e L TR S, AR SRR
RUR . SRS L S Ty DA B CRME A it Y W
WHEFEIETIE: (1) *MER S EEN T
kAR PR, AT ) AR AR RS R AR 25 AR Ak 2E R A
it P AR G A 7 A 3 M AR B, 2 TF 14l A
NANFEEAESIMER 4 (2) AMEATN R FE
S RUB AR AR E A (3) AME TR BT S
B AR A FARZE T M ISR A TR, a7 g am i
B ER S 5 50% . 20% . 15% . 10% . 5% L)
TESAENRTCE TR BE 45 (4) FAE ERTE RS =
TIVEAGHLA R BB R, SRHEEHIT BB T A
ARSI it B4 A TR R ) A R i, BA AR (R ) A
B R B A RS bR AE . 30k, bR 4 Hl i ik
2, H AR RO Ll A VR AR M R Sk Aol S A
Bifb g T, SRR . & m Aol B L
IV R R 17 . BRI EAE A S T A
BN AL 28 R AL, (S

MOLEECR, ARG, DAE RiFNLER
iﬁc

3 45 &

TE W) M DSR2 B A | R SRR A
R Y S W D e I R (e e S W £ -
I Y () B AT AR I DBON G 2 A, i A il A ol v Y5
TG UL E BT B AR NAL I Ji 4 ) FAT S v
WA fie KBE 9 WU A AR, AR 88 S A 17 /N i 3
A PRI B A L, 25 AR A 7 B K
RV W A A, B T P AR AR B 2 2R 2
W, O M A R A A X A 45 4 B AT O A
PHAE L DN AR BN R BN, i
BT 5 AN R NGAL K ik /KPR X 7 £14 L Fof AN ] Ao A
SERG LA B AR 5, Gl PR LB e T &2 T
W i g EL Y5 B oKk - R Ik B A R H bR Y Bt
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N-Loss-Control-Oriented Readjustment of Planting Structure and Its Matching
Ecological Compensation Measures
—A Case Study of Zhushanwan Catchment

WANG Qian WU Yongfeng LUO Liangguo’
( Agricultural Clean Watershed Group; Key Laboratory for Agricultural Environment, Ministry of Agriculture; Institute of

Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081, China )

Abstract Through consultation of literature and field survey, data were collected of the conventional
rice, wheat, vegetable and fruit production, the economic benefit of the production under the model of
cleaner production and the nitrogen loss in the Zhushanwan catchment, a subwatershed in the northwest of the
Taihu Lake Region, and other relevant social-economic data. An attempt was made to readjust the planting
structure of the catchment in line with five simulated scenarios ( I, I, I, IVandV ) , separately,
high to low in total nitrogen loss, using the linear optimization model ( Software Lingo 11 ) and taking into
full account maximal economic henefit and total volume control of pollution discharge. In Scenario Il and I,
the total N input was found to be 6 267 t and 5 567 t, respectively, and the total N loss 511 t and 447 t,
respectively, which indicates that both scenarios meet their respective intended targets of reducing total N
input by 20% and total N loss by 30% as compared with that in the conventional planting structure. Besides,
the two scenarios may generate a relative net economic profit of 845.6 million yuan and 796.6 million yuan,
respectively, both higher than that ( 787.3million yuan ) the conventional planting structure does. So among
the five scenarios, Scenario II is the optimal one and Scenario Il the second to follow for readjustment of
the planting structure of the region. The quota of eco-compensation was calculated according to opportunity
cost and ecological benefit reward, and the compensation policy and mechanisms were suggested to facilitate
implementation of cleaner production. The ecological compensation funds, excluding transaction cost, about
15% of the total compensation for Scenario Il andIll is estimated to be 9.61 and 35.07 million yuan (RMB) ,
respectively, according to the standard for compensation, 739 and 2 696 Yuan hm™>, respectively.
Implementation of the policy and its matching eco—compensation measures may effectively help control non-
point source agricultural pollution and expedite the process of transformation or escalation of the farming
industry in the region from the traditional one to the one of cleaner production.

Key words Non-point source pollution; Planting structure optimization; Cleaner production mode in

agriculture; Nitrogen loss via surface runoff and leaching; Zhushanwan catchment; Compensation policy
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