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Abstract

In order to have a more comprehensive understanding of the characteristics of agricultural
non-point source pollution in a province in northwest China, the application intensity of fertilizer,
the application intensity of pesticide, the density of agricultural film, the total discharge of chemi-
cal pollutants in livestock and poultry breeding, and the annual domestic garbage of rural resi-
dents were selected as the main evaluation indexes of agricultural non-point source pollution.
Combined with the first national census data of pollution sources, five agricultural non-point
source pollution indexes were calculated based on the basic data of statistical yearbook. The re-
sults show that the overall trend of agricultural non-point source pollution is increasing year by
year. From the EKC fitting curve test of agricultural non-point source pollution and per capita
agricultural, forestry, animal husbandry and fishery output value, it can be seen that the intensity
of fertilizer application, the density of agricultural film use and per capita agricultural, forestry,
animal husbandry and fishery output value have a significant inverted u-shaped relationship.
There was a positive n-type relationship between the total discharge of chemical pollutants and
the per capita output value of agriculture, forestry, animal husbandry and fishery. However, the
intensity of pesticide application, the total annual household garbage of rural residents and the
per capita output value of agriculture, forestry, animal husbandry and fishery showed a linear in-
crease, which did not conform to the Kuznets curve. Combined with the results of empirical analy-
sis, the paper puts forward some suggestions and measures to improve the situation of non-point
source pollution in agriculture, increase agricultural economic growth and promote coordinated
green development of agricultural environmental protection.
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1. 5|15

SERIT LRI PR B AR S SCUIR T BT IR S, P T R IR K SE R, B UGB SR
A E T AR R Ak o 1 SO B EZ H AR, R PR 2R TR R A R L, nas A b i
PG RPaL]. Ik, BREZTRREACT idE, XA BRI TR @INRL, SR B G
Z I JE H e AR R B ATUIE. RZ . RIFEEA RN ZMEH, EREEER
SR A AL AT A A i B RIS 3 i e e AR B AR T AR S RGUROR, RIS R thfie 3%,
T5 SR R OR . BRI B A 22 AL A A A P I R A AR, B R R AR 15 e
AR, X PR ERE R ZETRSE. FE. TR, BIG 7REES S d R
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FIBFE

MIEER R, AT ESIAES, RPN 2SS0 = s I AL

KT G UK 5 IR T 5 Y 7 TH [ PN AN 7T L B AN /D ol AR 3 R, R e AR R R I
B3 25 VR K 2R (EKC) . 1991 4F Grossman Al Krueger $& H! T PR3 FE 2% V2 Wk Hi 28 (EKC), EIIA A A GDP
IKFBARES , IRE5 YLFEE B 5 A\ J5 GDP /K-F i T A WSk, A3 GDP AK-P4k4: LTt EF—ef
£ )5, MBS YRR NI 5 A\ 35 GDP AKEIdk—20 B mif 2okt , M5eys Yo re A3 204G s, 205
U " IR R[2]. RILIEIT FRIERIEW, STEHT T AR 1995~2011 A0V H 5 G« 5 & Frig K
PIRFR, KIMCIEH SR, RAMHE. & &I 85 SRR A= B EZ MR R A IR 24
RIS, AHARMEAE &5 e bRl AL r BB 2 [ AR R I “U” B2k, BB KA Rl
RIS Y B Fum e A 3], SR AT T IL AR 1992 & 2013 A =R AR m RS YeHE R AR AR
WA FFEK Z B R, HEZEAEREMEEARRAER, HEREEERNIE “N” KLR[4]. R
P NTEARIE GIS HiA N B gt DX A T 55 Yotk A7 25 8] 40 A 9, e B R P HL R A DA TS B X 5]
JERESSE N LB R e SRV AR O B, ST 12 A DRV TR S G 23 (8] 73 A 22 57, DAl
T Gl H A e — 3o, R DX TS et B 3R 2 VAU COD,  HARFRMfE COD 1) - EEKIE[6].
S SRR NI AR 2R 2 (1B 0 M 525018 1 R B AV T G I 25 73 S 5 sh At YO & B 7R
DURRERE R, AFEROR I DXl 2 S PR P B A R [7] - S0 5 AR Tapio A8 i B T sy Yo HE S S
MV 2 K 2 8] IR EE 96 R IEAT SIGIE AT, X 3515 e B I P AR A AT DR 22 e 8] o

g FRTIR, SRS Y5 S5 K 2 [0 ¢ R I0E R LB R TR —F Z R EB AT
BRI R A M 2R 8] “U” BUARAE b, B EIESIREEAR ERFA IR, H BT R X 2 8] B ARl
AP MR S5 7 TR RO 22 e 1, 15 e A IR e BRORN FLA A DG TR 3R Z (R AAEEA T e 1 . AR
AR ] P 45 23 5 RO TR 5 Yo 5 2 0% R R IR TR A DR, KZEREE, R, RIE. &
B AAEHECE M FE L, SO T AR IS5 P 25 (B A A REAE, FLDASRIA 520 06 R PPl 3 Ak,
ELA BT 7T 2 O FE A E A AR ML TS Je AL 2 75 S B (COD) . (TN &R BB (TP)RLE AL, (HE
XA T A PR R R SR LI, X T AR SRR L R R . RIS B SR AR
FEAE A TG G HEME R RN A AR VS b 3 R A K R TR e 45 6 AT FE 25 VR 2% i 2R 36 0E (1) AH
KRR, A — SRR A

RSO HET B 22 RIS, ARHE 1996~2017 4FFrsmHLIX 5 FiAH SR VTR TS S (B 75, )
RO TR 5 e 5 b 22 55 3 K 2 111 EKC 06 0% RIBHATIAE, FHARYE &5 10 ) 2 Hh o BT X PR IR BUR
HEW, AR R R X R RS e Re 71, RS TR E I, S B LML AT AR S IR ER
Al e BA BB o

2. MRISMREE
2.1 MREHR

A7 o [ PG b X B B 4 R R X R R E B PR AR X 2, DA i 5 4
JuaE, WFEEAHLIX . EEEASE o EIAM . BT Ip X . FIHHX . &5 RREE M IR 13 M
X. EEM. FriEmbX iR @i ¥, &E 2017 4, AP 5123.06 T hm?, A SHFH
4 0.2095 hm?, 76N BRI A TR IX, ASS#HIE UL 0.133~0.267 hm?. H g8 [X AU A B
HARXT R4S, T ELBF G & B IR BN R R, 2017 4E 5 5E Hh X R VR R T A A 5886.96 T hm?,
PP FAE R IA 3054.9177 A2 7T. BEAL, HrEEM X R E R B L4 X, #ik 2017 4, BEEER
RHAREECEIA 16,7705 Jisk(H). BT &40 AN, 788 g8 DXATTR F KR s Lk S5 ok, R e
RAVASLARAON, Flink A AKRSR AR . BhAh, Frih Xt SR R R, RS
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KIEEATALIE . R RBERE, XA KRB XA AL, R E S R GG BET™ E
B Ge, ARV TR Y AL BN ) 208 B AT R S A R A SEHL “ AR AL” AR — .

2.2. {RIRER SRR

AR AR 37 SRk DX M AR = FRRAE , A IR TS G 32 BESRIR T A Mb AR 7= b R o = AR AR S R 2 PRt
KM ROEDFREH . & & IR R RN R RATENIRE . ST Hamh X R A
VIREAT MRS B DL G0, JRIGEIRTORME IR, DAL, ASCRAEVIRS AT EUR A R I PR EET5 et &
WA TR A EAR T S AT A . HARAOCER, BRSO A ™ SME . R M AL &
EYDEAFFIAL, (LA AT ois . RZEHE. REGHE. FEFERBEEEGE. F. £ XH)
EARBEESEERYCRET CHiEgit44(1997~2018)) «  (HESit4E%(1997~2018)) -

2.3. BURALTETS %

5 SR BT SR A A TR B Bl A3 AR MRS P E ARSI, AR SRR 1996~2017 4 A pRAS =1
FARNT R BT AN R HE T SRR I NS AR ARG = . T AAE . R, RIE. BB IR SR
TS QSR HECE AR R, F AR R B RN (RN RE . B = BRARSHA IR [9].
T i U A AR SC A E R AR B NS ARG = (E (RNGDP, ), A0 BBt FH 58 B 9 (Eq), AR 24t FH 5 B
(B2, RIEAEFH L N(ES), & AFRMEMNETS S WHEM R RN (Ey), RN A A TG 3 i (Bs) MBI
T, EstxlBEARKR 0.8 kg/ A\ « d tFH: AWAEME SR . R 2GR . AR R, RAE R4
AN SRR AR bR B A TSR T A

E AR ATt FH 3 (kg/hm?) = HT 465 HAR A it A A (7 Bk TR (T hm?)s
E A% 24 it FFI 58 P (kg/hm?) = A< 24t s (5 Y/ FHt S AL (T hm?);
E b5 FH 2% B (kg/hm?) = Hb Bt FR B (5 /M5 28 55 T A (T hm?)s
Es A& IAE AR R B (T 1) = SER 2 N H#(J1 A) x 0.80 kg/ A\ + d x 365 d-

BB IS R S B R AR SR RS . L L KERER LT RIR)
AR, 0 ARYE RS R Hkg « Sk(R)-1 « a-1[fli S & G A FH AR COD. H% TN,
A BB TP IS Y fcE 2 M[10], Bl & & 7RI 5 St S & By, B2 1), HatE AKX I

TR GRS B H, =K, x6 x(1-47%) x15%

TR TS PRt S H, = Y K, <6, x(1-41%)x15%

FE LIS JYHEIE R R H, = K, x 6, x(1-38%) x15%

FF B F G RIS R H, = Y K, x6 x(1-46%)x15%

BRI Y HEI S B By = Hy + Hy + Ha + Hyo

A, HHRR 8 B F KBRS EDH R, K~K RnmM . B F. KERER
HMEBRECTRR), ORISR A5 R R kg » S(R)-1 - a-1] [6], WEHAE 1. EHAHRCHREE
BE AR A L FESEHRM R B BE N 47%. 41%. 38%. 46% [6], FramiX &&
FEME AL FRRI 2R 15% [11].

Table 1. Excretion coefficient of all kinds of livestock and poultry feces

F 1 BSAESEFEHMREH Ky K(R)-1-a-1]

EETiES 614 & * &
22T R COD 64.17 955 4.40 4.90
METN 6.60 48.43 2.28 0.41
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Continued
A 1.40 1.96 0.57 0.29
R TP 0.86 4,58 0.45 0.13
2.4, tRBIE

RAEIAE H BT, E N A X EKC T BT R A A 20t A SO SR HT gAY
TS e 55 A MY 28 T 48 KK 1) P 2R IR o e T A TR Dy
E, = 3, + BRNGDP + 3,RNGDP? + 8,RNGDP® + 4,

P B BRI X 5 i A THRTS B AR bR R, R R RS Bk S [F R B R R s A
KICH B AR 2UE 152 bR N BRI B AE BT S48 FR, RNGDP Jy#rsit X 55 i 4F NS5 R A it
BT By~ L~ Bo~ Lo NSHUE: p NEENIIRZN I,

48 #0, p, =00, #U] E 5 RNGDP A 24k &R: 4 4 >0, f, =0, ] E 5 RNGDP
ZIHREME EFRR; B <0, B, =00, Ui E 5 RNGDP Z M 24L& THKXR; X6 <0, B, >
0, B, =0K, Uil E;5 RNGDP Z[HI£1E “U” & 44 >0, B, <0, f, =0k, 1iiH] E; 5 RNGDP
ZIEEE“U” R BB >0, B, <0, g >0, Y E 5 RNGDP Z[A2IE“N” & %44 <0, g, >
0, B, <O}, Uil E 5 RNGDP Z[a] 2 “N” A,

MRAE A, 12 SPSS19.0 5 Eviews6.0 LAY HEAT (G H I g [HA 5 H2, WIHRAE y = B,/ B, K¥A A1
fE[10], DAk—BERFUHTEEM X ROV R TS G 5 RSB K B I & .

3. MEMXRIERSRES RIEFIBKHSHES
3.1 MEREIFESREKES SR

M L@ E H, 1996~2017 4= 5 H X fb B jti FH 5 i 34k b 20%4E FTHi s, 2003 4Rk 3 i s
{8 415.37 kg/hm?, FLEJG LA IR EBIRE S KM 2002 4 LART 2B iR sy, M
2002 4 LAJG A B/ MERE TS, H 2014 4EA R {E 5.07 kg/hm?e AE 1(b)h Al & H, B X
AR AT FH 5 P B |- SR TR %A, 2008~2017 4EIE AT W AR AR, 2015 4EIA S B i 43.89 kg/hm?,
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o e
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2 S
S ®
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P N DS I O TOP P PO O NN DO o EH
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Figure 1. Growth trend of indicators of agricultural non-point source pollution in Xinjiang from 1996 to 2017
1.1996~2017 FFHTE M X Rl HIR TR & IIRIG KiHa T E

B J5 P AR I AE 8. N L(c) T B Y, & B FRFE A 2215 Y H I A 5 1996~2005 R A 3G Kl B e K,
WEIWI ., 2005 Rk F| R EE 36.24 kg/hm?, 2006~2017 4FH KM@ EE ks, (B il 36.24
kg/hm?. TTRER SRR, AR R SR DB D e 7 Rk, IsERBI R 5 S R AR =, e B
VISR AR Sk, [FR, RWOINGE T & & IR S e AR, BB B S s RIS A
FIF R, 19 & &R TS Gt 23 Kok AR 2% .

3.2. HaEMtX R EIRISRYS R EFHEKZ BH EKC BELHIE
AR AT 1996~2017 S SR X I [R] P 51 Bt ot (1) sBEAT L6, DU 36 AR AR A B 5 %26
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ARG RIS 50 2 o ARAE_EIRTH ST IEAR S 5 RhrETS Seda bkt , 12 Eviews6.0 4K 1F#EAT
/b AR, SR REME TR, [RIBLIT RIS ROLE 2).

Table 2. OLS regression results of agricultural non-point source pollution indicators and per capita agricultural, forestry,
animal husbandry and fishery output value

@ 2 RUEIRISREEIRS A RMHCE~EZ EH) OLS ElJFLER

E E, Es Es Es
A Ea ‘ ‘ T BERTALFTRY A AR
WIRMEMIRE  RZMMAE AR Mot gk
H B o 159.2337 3.3217 14.5867 ~15.7299 240.4916
RNGDP b 0.0178 4.46E-05 0.0026 0.0098 0.0051
RNGDP? B2 ~3.09E-07 0 —6.48E-08 ~6.91E-07 0
RNGDP? Bs 0 0 0 1.55E—-11 0
R? 0.9724 0.5965 0.8357 0.7264 0.9417
R? 0.9695 0.5763 0.8184 0.6808 0.9388
DW i 1.2549 1.4269 0.9486 0.8089 1.3896
F 1 334.7146 29.5631 48.3293 15.9289 322.8939
174 28,802.59 Jt. 20,061.73 I Eggg;g ;lé -
T fol “U” i “ur “N A&

321 WhEiEREES AIRIWHEGEE EKC a5
(SRR EIVEEZE S PR PSS R A b VS K VR D VA R
E, =159.2337 — 0.0178RNGDP —3.09#10 " RNGDP? + 1

M1 2 AIE 2, W UABLN S AR (8 S5 A B P 5 2 L B A (8] “U” BUERR, FTaMiEZ
45000 .
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Figure 2. Fitting condition of fertilizer application intensity
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TEIRARL, e 2B A A AR MR B P 230 28,802.59 JC. VUG HAFE it TEIN BLy, 456 %
X AP R FEBLROR T, 29 NI = ek i 28,802.59 T, Sl X AL B 4E 1t FH /K- ik fie i
{H, BEE NSYAARBGE B BE 0, AL o 5 2 R B ds o RIDBEE NG - (E 3t — 2 BTt
MHE T FH SR BRI o SR, X T N ARG (AR T 28,802.59 T4 i FRIAF 3, A LTt FH 56 B2 AT 223
RGP W BA T, RIREE A5 GDP [t —5 bFk, (b et FH o 4 el i 0

MHE it Y 55 2 () EKC SRR B3 “U” B, WIRERIIRIR RS, FEL G AR BT BL, ARk A
LSS, SEIACAE AT AT B By T3 e s A AU B R, TR RO TR i AL 2 5 3t HEn e
Pt P A AR AT I R oK BRI AR, R 6 0 A Oy BSR4 i Vi A ST, AR
RERMAREIRZHIG 5, LB AW 8% 5 A EEORFIZ D HE, A% g ROz i a B
RIRRFAR, DI, BEERMNEFIEK, WIRmRTGRAe—E e LA RiEs, SO0 SEEnE RN
k.

322 RHMAEES ABIRKBE~ER EKC BlaTH
MR 2 2 (BT 5 SR 5G4 24t FH 3 P (1 eV 5 R -
E, =3.3217+4.46 %10 °RNGDP + 11,

ANV R BT AL RO AT, s AU X R AR T B2 A AR 25 38 2 T 1
PR IR R B 2 MASSRORE, — IR EUR MR A 258 HYE B 5 NI AR MR = (B0 5 % AR 10
B EEREAY,  RHON R sig ELE IS 5% MRS . 1] 3 o, BBk X 4k 24 it FH 5 5 N B8 AR
P EZ BARFEE “U” BCR, HAFED A, RHT S AR 24575 Jfe R4 2 Dr i K 5 BTt
. LaER, BB P EIORIEX, BHETEREA B, BrEORKMEH, XA E
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Figure 3. Fitting of pesticide application density
El 3. RAEABEUEHER

DOI: 10.12677/sd.2019.93044 369 CIESES 93


https://doi.org/10.12677/sd.2019.93044

Wis7s

FIBFE

R B LA BT a4k, BOL AL IRSS A S, HERER G RIR AL AE, BP ) mAL KR F
A2y, BORIZEEHE A B TP i R S R, EXPA SRR mARIAAAE, Bk, &EE—2hn
SRINMREE EAL, BORKRIREOR, REEARZGHER . REE R 2R, FRIRAR 2555 B A8
.

3.2.3. RIBEFERAEES AIRIBEE~ER EKC &2
MRS 2 [ 1a] Y= 45 F T R0 T AR A & B B0 [l A 5 R0«
E, =14.5867 +0.0026RNGDP —6.48 %10 * RNGDP? + 1,

Xt SR DX P AR Ak 5 2 5 NS AR PRI 7 (2 TR (9 5 AR AT OLS Ailivh, JFHi i 4 WTA1, Brsiiith
XA 24 FH 5 B 5 NS AR P A 2 TS “U” BUR R, BIETTRRR AR R &y 0.8357, HRECX
JSiF sig I 5% R E VR, FFEIR IR KR EKC & -2k iy 20,061.73 Ju, X%
WY, AR NSRRI ETR 3 20,061.73 TTZ A, AR 5 B N S AR MR A (L R 388 T =2 T a9
IS I NSRS ™ K T 20,061.73 Joity, A EAE I FERE NS R AARAGH ™ 5 98/ 2 P
s, HEREZE . AR EA DRE ORI ROR, A B K B3 & B B AR 25 1, 2017
B, ARNWERARAT T (RIS REAAT AR RS, R R R AR [F B [ 2R A
I T B R s v XATE i A= T H - DRI, FEOROR — B (e A, AR B Y o P 2 B o ARk e 5
R BB T a3 .
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Figure 4. Fitting of density of agricultural film use

4. REEERZENIEHER

3.2.4. BEEFANFSRYHM D ES A RAKYOE~ER EKC IS5
MR 2 B[R EE R AT RIS T & & R AL 24T A HE S (R AT R
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E, = —15.7299 + 0.0098RNGDP - 6.91%10" RNGDP? +1.55*10 " RNGDP® + 1

WRPEL 2 BIRSERKRE, & IR AT R HRIE S & 5 NS AR (5 2 8] K = R S
SURBRAT, RBCHNN sig EHIIE 5% 8 F VERL, 45E K 5 Pn, PEZEIMEGZ&EIE “N7
M BAFEP ARG, FFEMBEE IR . #E— P i I EKC A& 29 s 11,426.73 Jt.
17,835.76 JLAE 5 — M3 sl M, & & FRFA AL A TS Y HEE S Bl NS AR E I KT 2 BT,
S AR e N R IR TR Y, T8 AN R N2 BT, ki, 45— BUR T A
BEEAO 2T, B EIREAS R IZE LTHES, WASRBUE N LUAEE, R RS
Gefil AR T e IR AL . TRERUBR IR, JTEEOR, [ S B OB IR . AR SISy
TR I AN ECR, & SR R AL A FE RIS RV B I, AR T AR R

45.00 r

0.00 L L
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Figure 5. Fitting situation of total discharge of chemical pollutants in livestock and poultry breeding
5. EEFALESAIHET R ENUEER

325, RFEREFBUREES AIRKYES~ER EKC AT
HRAE LS 2 B[NV 45 AT RO i B AR I B A B [ VA 5 7 -
E, = 240.4916 + 0.0051IRNGDP + 1

RNV 22 5 R RSB NG ACFISE s, 5 AR PR 2R 8 K A AR i, B 1 T Bl
FR R ARSI LA, T3RA KRR R B et he, A, 3R, oK e TKBE %
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Figure 6. Fitting situation of the total amount of household garbage of rural residents
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