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AXIRTEIHRRILBRFERABRAESRPAT AN A TREF
BRRELGFARBAPEGRAFTRKESLRZEK ARFRZFHEE,
LT ERERFRORLAZAAEHGFH A FRA 2R MATLAB #it
MG ABARANEET AR EEERFTERATTRELALEFBRMAE
G RERBEFERFRGREATR.

In line with pollution condition of livestock and poultry excreta in
Jiangsu province, dynamic model of control on agricultural system of
livestock and poultry excreta was built with circular economy idea as key
point by using of safety economic bearing— capacity on field’s livestock and
poultry excreta as well as ecological treatment of breeding sewage; control
on agricultural system of pollution by livestock and poultry excreta in
Heheng village of Jiangyan City was simulated by using of Matl.ab and
computer simulation; strategies of prevention and control were put forward
from the point of system. The main research contents and results are as fol-

lows:

T REEBEBLZ=LFERRD

EXBAFERT, EEHLRB . KREFR B FK0 604 ARk, @i
MEAGEAIANELAEIRTLAE . 2N LR —HH AL B ERAGR S,
RESRAN A—XZERA MAEFTRERAN IO T RAEY
B FLREZ I Ao 2R ARdp a2 R RKFRER D ARMETAE
AN FOREE M, RHFOME T A RLEREHE N, £—FH0H
2. HEAHKEEHF AR 368 4kg - hm 7 &% 81.98kg » hm °, % Rikit %
GRFBAANFBRKAERL R TE . 2FRAHEEAN TR 34.6t hm *
WRAE  AFAR TN M2 AN, HEFHEMAF 60120t « hm * * {4
B&, BeASTR . ERANZE . FEFSAR L. EREALERGHE
AT ROFEERZALLFARE AN A35thm ?«a '£60t+hm ?+a’
HELSE,

Field —experiment was adopted to conduct research on the capability of
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rice and barley absorbing N and P. We analyzed the livestock and poultry

deject disposal capability of crop by determining and estimating losing
amount and ratio of N and P in soil. The result showed that,in a certain
range,amount of crop absorbing N and P rose with increasing of livestock
and poultry deject using. But there was no significant difference between
each treatment,which means losing amount and ratio of N and P increased
by times with increase of livestock and poultry deject using. Crop ab-
sorbed368. 4kg/hm* N and 81. 98kg/hm* P from soil at most in one year,
under 34. 6t «+ hm * pig feces using amount per year was suitable to prevent
secondary pollution that caused by the influx of excessive N and P to
around water system. Basing on the analysis of production value of different
fertilizer using amount,60— 120t » hm * per year was optimal. Thereflore,
considering integrated [actors including ecological environment and
fertilizer using ratio as well as yield.the safety economic bearing— capacity
on field’s livestock and poultry excreta was 35— 60t « hm * « a ' = a pig

feces equivalent on the precondition that no other fertilizer was used.

2 IHEEREESRAFTRIEMN
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WAL A 4 0.31.0.34.0.34.0.34 9 0. 38, F & £ 12 = £ F #3035 R MK
B R T THAERBKRE.

ML A B BEE RA 2006 Fix X EERFRFE AT A 2859 « hm 3

2

-~



— % |
BIRALH 0. 47,4 T A MR EKEK .

Development of raising industry inJiangsu province consisted of two
phases. During the first speed development phase from 1997 to 2003,
breeding scale of Suzhou and Wuxi in 2003 expanded 346% and 300%
compared to 1997, respectively,even 44 % in least expanded Nantong. In ad-
justment phase after 2003, breeding scale in Changzhou, Nantong. and
Zhenjiang increased in small range,while declined in 10 cities like Nanjing,
Wuxi and Suzhou. Wuxi's 46. 75t/hm® ranked the foremost real load of
farmland livestock and poultry excreta in 2006, following as Nanjing
(41.59t » hm ?) and Suzhou (34. 44t + hm ?). Load value around 20t «
hm * of Huaian, Yangzhou, Zhenjiang and Suqiang were relatively lower
than that of other cities.

Pollution load of each city inJiangsu province were evaluated with 60t « hm * as
the alarm value of the safety economic bearing— capacity on field’s livestock
and poultry excreta. Results showed that environment of Wuxi(0. 78) was
in danger with livestock and poultry excreta volume., Huaian (0.31),
Yangzhou(0. 34) ,Zhenjiang (0. 34) ,Suqiang(0. 34) and Lianyungang(0. 38)
were out of danger and the rest cities were in less polluted position.

Pollution load of livestock and poultry excreta of overallliangsu
province in 2006 was 28. 59t « hm ™ *,warning value was 0. 47, being in less

threatened position.

3 BEFRESKETLERAR

EXBREFAT AAFRARNKESG D ERAFAMTEFTERAG K,
BHAGE ML 10%—20%, 5 BRABALEKR R HBK=FH
HABHEEFRAMAAFTRKPORA. KA LA LE I 44K
TAEB RELBHE, F kg RAFERPEHROREAREETS AN A
286.42mg #= 110. 81 mg,

KEF (BHES) KEEGIRHY) FRECRRP M) KBS
(R wA KA RFAREREFTKP,30d 2Hi5 Keh L&, KH
FT6%—90%,KIEES51% —65%, FHE 42% —67%, K45 66% —88%.
FRREARDIEFA KRB F>KBSKREESFRE, £ &HKRAEF KN
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4 %97.3mgL '\P4¥39.7mgL ¥, 30dHHhEFHmE, K
P82 1%, KA 37.5% . FHRE—3.2% . K&E4.6% . HAKAFETR
FHERAFAATAROS L. EREFRATAHHRAETFERATAY
A,

30d K AR KAS KB FAKIELE kg AT, FHHLFTK
b & B Y E S 5] 4 48g.2. 9g A 2. 5g,

Treatment combined with grain straw and hydrophytes was adopted to
purify breeding sewage in this study.

Under laboratoryconditions, livestock excrement waste water was
purified by adsorbing on 4 different length Straws of wheat. The results
showed that they have interception rates 10 — 20%, among which
absorption of N and P in layer form was better than those of in whole,
fracture. or ground form. When using the layer form, the optimum
treatment time is 90 min, at which point the best absorption quantity of
total N and total P in per Kg straw are 286. 42mg and 110. 81 mg respectively.

Four hydrophytes, Eichhornia crassi pes , Alternanthera philoxeroides s
Vetiveria zizanioides and rice. were planted in breeding solid water to
research their purification capacity. The result showed that purification
ratio of FEichhornia crassipes, Alternanthera philoxeroides. Vetiveria
zizanioides and rice were 76 —90% ,51—65% ,42—67% and 66 —88% ,re-
spectively in 30 days. The purification capacity of these 4 hydrophytes was
arranged as follow: FEichhornia crassipes => rice = Alternanthera
philoxeroides > Vetiveria =zizanioides.In high concentration sewage
(97.3mg = L' N,39.7mg « L. ' P) absorption, the increasing ratio of
Eichhornia crassipes, Alternanthera philoxeroides, Vetiveria zizanioides
and rice were 82.1%,37.5%,—3.2% and 4. 6%, respectively in 30 days,
which showed that Eichhornia crassipes was suitable for purifying high
concentration solid water while Vetiveria zizanioides was not.

The experimental in 30 daysshowed that when the biomass of rice,
Eichhornia crassipes,Alternanthera philoxeroides increased 1Kg,the mean

purification quantity of total NP were 48g,2. 9g ,2. 5g respectively.
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BN REETRERELBHFABAATERA AT RKESHARALEH
MR ERNAARHNFTHEB T N ERERFTEORLA LI FLA
BAFo %y, A A MATLAB T Afoit iy AR KRR 47T AT
FA L EMEit . AL, B TRAETEEERTERL
AR A SRR ITEARRITEARKLAL BRERZARAKRSEE 64,
Fonm TR A% THESME 2007 FARAF HITRAEGF LS
B, #REAH.ALATAMNB N R KRERG A, L4 K3 20 F 65 8 8] fodk
e K ) AR AR ITRE, P AHRAT A 2007 £ 4, 23 R B 20 F49
gL T AR A THELEGEZL,

AR AT B £ #1991 —2007) *F A e AR A BEAT A a4 50,6 AR
AEFHRZENDA0.8.FKA0.94,F3 A 0.855,STD 4 v LA 1
HEBERFTEORLEZGRAMAZIHF T,

BERAEX(KMALSELTF) A4 2030 FHARESmANAES TRHFHK
I8 A% 2030 ki Rt AMAASIRGEALILMAASIRY
AAREHFEHARE TR, M EXREAFLRE o, AMALELE
B AGAELMALE IR ZERAAR D S. 6% AT ABKKFH
RAAGHY 1448, TAARMALS IR AREFARRR . RBRY
KRB AFOWAREER A ASIBRAKRCENZERESTHEAL
Rd &K,

Based on the study of safety economic bearing — capacity on field's
livestock and poultry excreta as well as ecological treatment of breeding
sewage, researches such as optimizing construction, parameter and
performance of simulation model and self — motion were conducted with
MATILAB and computer simulation by using dynamic model, process
hypothesis, and system analysis. System simulation was experimented by
optimizing construction and parameter of control model of agricultural
system of livestock and poultry excreta in Heheng village when
hypothesized 6 State Variables,an ideal working— point — value of system,
basic year 2007 for comparison. The results showed that the system had

become an ideal Stability state from an unsatisfied initial — value when ex-
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perienced less than 20 years and little f{luctuation, that is to say, the

development of Heheng village can reach a requirement of sustainable de-
velopment before 2027.

Text of model efficiency by earlier data (1991 — 2007) of Heheng
village demonstrated that it is [easible to establish the control model of ag-
ricultural system of livestock and poultry excreta (R*min=0. 8.R* max=
0.94,v=0.855,n=6).

Compared to optimizing system, economic index in 2030 predicted by
former model system declined significantly, breeding scale of former system
was smaller than optimizing system,and crop yield reduced 15%. On the
precondition of 5.6% reduction of breeding scale, NP in water of former
system was 14 times higher than optimizing system. Development system
without ecological project brought less economic interests and more envi-
ronmental pollution, which couldn’ t meet requirement of circular
agriculture. On the other hand optimizing system with ecological project
was an ideal development model that met requirement of sustainable devel-

opment.
5 RUEERSRERRBESITADN

LA EHERE AT T EEFT. ETE EAELFTFTERM
FRAEEGEMAF R EARITREE R, F B FhEAAELRNT. SRR
Ameg ks, AEAR . AP FALRLBRFELELZFAEAEL L L
RFBPLAERPERARABPEZFEIARABAR LB RFT LG ES
BB .

WBatst 195 PRPBEEAN,100% 9 R P &k AiLIE, AH 62.3%
BRPREEAANIE, tEEERLEFX.20UARPHEERA.61K
RPEBR,IONGRPE FHANIT . s TRERP L F 05268 54,
62. 1% R FIAA R BT FAE,33. 8 U MR PIRARA DL L F4£,4.1%
BRPIANAZANMATAE AR RP HEE B Ri2E2HF1E,

RPHABEEP A ERANORP AR E R T . 46.9UHRF A F
AHARME AL INAGRPP REALCERBEE R . RS TR G AL EK
AN 20, T3 XA ERAZFUNG 0.798%.,
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The problems and factors existing in ruralenvironment of Gaocun,
Jiangyin,jiangdu. jlangyan. Funing., Guannan in Jiangsu were analyzed by
the on—site investigation and the informal discussion meeting. The results
showed that factors of agricultural non— point source pollution in Mid —
Jiangsu or north— Jiangsu were relation with socioeconomic. especially the
absence of environment protection and Economic aggregate in north— Jian-
gsu.

Questionnaires covering 195 farmers showed that all the farmers used
chemical fertilizer, only 62.3% farmers preferred organic manure. 29%
farmers abandoned livestock and poultry excreta, 61% farmers returned
them to fields,10% farmers sold them to organci fertilizer factory. 62. 1%
farmers thought government should be responsible for rural environmental
control, 33. 8% farmers thought it is enterprise’s responsibility, 49.1%.
only 4. 1% farmers thought it is them — selves responsibility. The above
results showed that government should abandon the main responsible for
rural environmental control.

4% farmers were unWillingness to pay for environment protection;
46.9% farmers depended on the pay situation is; 49.1% farmers were
Willingness to Pay for environmental control,of which the highest bearing
pay is about 2% total annual income and the mean pay is about 0. 798%
total annual income. The correlation between farmer’s environmental
awareness and average net income per year was 0. 928, and the correlation
between environmental awareness of rural residents and their educational
level was 0. 94 that higher than correlation of their income level. Therelore,
several measures, such as developing local economy, enhancing
environmental education, raising people’s educational level, would make
farmers be willing to protect environment,which was important to control

livestock and poultry excreta pollution.
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6 BREBSROMHBIER

ATERBRRFTRRARRP ARATASNAEERRFTEHRLA
GAEMNBER AREHAFEEL RE LRI F AR HKERE IH
AEHERERRFTEGETR.

Based on the pollution factors oflivestock and poultry excreta, the
behaviors analysis of farmers’ environmental protection, and the control
simulations of agricultural system, strategies of prevention and control on
pollution of livestock and poultry excreta of “policy— guidance, scale— har-
monious, matching— technology . mechanism— perfection” were put forward

from the point of system dynamic.
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