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Abstract
so as interdependent and mutually reinforcing. The “environmental Kuznets curve” theory points out there is an inverse U-shaped ( U-shaped)

The relationship between the ecological environment and economic development is complex and complicated, they are contradictory,

curve between environmental quality ( contamination) and economic development, that is, the environmental quality declines first with economic
development, then rises. Therefore , conducting investigation and analysis of the relationship between ecological environment and social economy
can give important guidance for the precise positioning, policy formulation and sustainable development planning of economy staged develop-
ment. Based on 20 years’ data, the correlations between the ecological environment quality and economic development in the Bahrain Right
Banner area was carried out. The results showed that; D The ecological environment quality of Balinyouqi area is currently on the left side of the
“Environmental Kuznets Curve” inflection point,and it gradually declines with economic development. @The land reclamation rate is highly
positively correlated with the economic development intensity. Artificial grass planting area and enclosed grassland area are negatively correla-
ted with economic level and industrialization degree,directly or indirectly indicating that economic development and industrial structure trans-
formation lead to ecology deterioration. 3)The change rule between the third-product structure and the grassland area reveals upgrading the lev-
el of the tertiary industry will help alleviate or improve the state of continuous reduction of enclosed grassland area,and then promote the overall
environmental quality to enhance.

Key words

Ecological environment ; Economic development ; Correlation analysis

A SR E AT RS R R, 25 ik
JRIE PGB RHE ST o 20 t4l 50 4R4K, e E A5 F 4K
PEZZIRTR 4 1AW A KT 5 O 3 B E 2 [ 2 48] U
IR AYRFAE . 1991 4F, Grossman %5 £EX$ 2 52 Ak 7ly
AR s 5 40 AR ORI IR S A, — &
DA I 5 g 5 AT K Z AL 5 U BIC R AITEZ T
KRERI, IREE 75 Y (BB A BT 2 0% R, 5 e e
7 2 28 55 0 A BE R SR A5, PR T e S 0 /b, 74K
B B RIS IR R R E U B O AR, 1993
4, Panayotou™ JE—ESE 1 RS i 15 25 k18] 48] U
RIOCER I B UK R0 ¢ F A 44 S PRBE P 22 15 R 2k (envi-
ronmental Kuznets curve, EKC) . /5, Seldem ’é’—;“: Shafik"™! |
Grossman 25" Suri 25" Andreoni™ 25 Ax £ 2 76 X IR B i

HE&THE BREEFAL A (2017YFC0506601) ; it 35 4 5+ 5

451 B (2018K067B)

EEEN T3 (191—), %, EA T AT A, LT L, FFRF
CAREFLAESBOR, «BAEEE EFRR, T,
INFE A KRR,

KFSEE 2019-04-24

RS ey SN IUPSENT PHE BOrG i il PEeyion

EKC 42 i fe vl %l 20 o 2 A BOA 1A, K
T2 A B BRI B T ph A e E AR 2
e, 1A SRR B e B ] B Y R AR L TR
FHARHEAT EKC {22 10 IR M T IR Am A i3 ik Ry 24
LU R KBRS, — PR — R LA — "l Dy S ™
b, RS Y A R (B 255 K, TG g% R AR RE &
HERCA =l o AW, TR P TR BG4 94 4%
AA BRI H 4R TR, 200 KA R 45 40/ T BT IR
THFERE , 5 QLB N e, MU EKC SR 1AV ERiBL
MR TR R —E K-, FREE TR B AR B W IR B TR,
M EKC gk i B, Z SR 2 it — P, IREE i B A0
FHEINGE , By EKC MRS58 2 BB, X2
SHERRE Ml 25 A R B A A 45 9 Y R o8 B2
REARR AR T 2l A [ R 28 % rh i o P AR T, AR IR
UM , X PRI o Y EOR bR Bl g o [l N 2 R
G X JZ T, R PR AR i RS
ZE I SRR ST R 4 U MR PR B3 2 )



82 B A

2019 £

MK TR, A2 2022515 1 EKC 8] U B i A7 2E 1 25
W BRI AN, AR F TS R LB K G R R
SRIGIA K RIBAEAEL AL U 7 N = ) Ny
PAK NY GDP S3REST5 YA bR AMFAE MR R INEEE .

I R IR R A R — OB S, TR — > b 4R
L IR R 22 5 TS Y W HE R AR B S R TS e 5
GRRIBIN KRR MR S AT SRR RN AESARRE
AN 2515 e HE R b, A6 B AR BR IR | A 2R
B ABLIRILEE AT 1

400 mm SRR AR IR E AR IR XX 5PHdLT52E T
BRI RL, XRLMVIM, AR FAXT S, 45 kR
B ARINR Z R OF JE L sEm e o PEALHE X 26 5 &
TRFFER AR FS 1l DR, BOURT A S SR BN 28 55 R T oK . ()
b, BT A SRACER R, VLB X A SRS S NG 55 , A= 3534
BRI, R, P i D200 T - i ok b 22
Ve S AR PR . B A2 i A — A LR 8
il EUMA THE b A T [ 9 58t AR T, 2 B OR A ik Aol
UNERE S YN N A W M NS (RN ]
HSP-E4 7K o T B AR A TS T A 6 60 R NI ] o ) SR 2% 42
A SE TR AT A IR I i) AR AR U o U by, V)
RO 21 e B 2 T 5585 P A AN A L B R T T I
G RS HE S TR R ) B [

AT e EUMAT L X ) A S IR BRI 51 A 4
GEEAT 8T , N ELAR G2 001 3 B A 4055 550 rh 3 B B A A
KRR VLI BT P AR A, DI AR S S 45 6
FAE BRI AN 12 AR, IE 4R AR 2 W R AT
FHREEE AR A SABE S AT L R EER .

1 #RXEER

EURATIEA T N 52 AR X RGBT P, o B Ay
F 118°15' ~ 120°05'E 43°12" ~44°27'N, It 5 B bk Z2 WML 46
PO 5 IG TS B2, R ST RRIDTESS 5, 55 5 - R s
PUPLAABIIAREE . IR PRI 154 km, BdUiRK v
139 km, g EITEE IR RIS o oS8P b, 4RI MG, Y34 7
4t 700 m [ ZREG 400 m B R, ALER S 1L M, A kR,
BT R T JRR o M A TR 22 0 Lyt 5 7 L 1Ly b 5 0 U b
LN 1900 m 345 F & E] 400 m, ZJEHLAL AT, D
AR 5.8 °C, JeAEM 137 d 24, H & A [E] 2 900 ~
3 000 h, SR TN & 362 mm(2011—2016 4F) , 4F- -3 4H %t
JRJE 50% ,AE KX H %38 d, At £ iR 10 256 km®, A
M18.64 77,

CUARA L AL 2 NIV ] P ) DR M2 0 FE IR AT T b
Jir T AR A UER o Y b o AR R D S R A T AR
FEEE MRS RS, KRFELE 15.9/2m’, A3y
A FI KGR 5 A B2 3 500 m*, SRR 2R 4045
Ly b B AR ) R b AN L e g ) B i R P i ) i
Bl AR bR TR R SF R T RR R 0D v R
UL KRG ) R ELDR Ay sk A, BB T e
RAb 1437 —— B AR B T AR B R AR

BT 2% R K P AE AR T AR e R 5, 2017 4F:
T IX A 7R A A 83, 14270, AN 5 Ak i it A 77 Y
5.9% , NIRTSZEEOA IR B AT SR (AR R R N
4t AT AR TR . HRAEE = &, & =7
HEFE B 54. 2% , Horb LU B 2SR BEREIR A A M 4
AP AR A
2 HiBRRBERMRFE

BAEAVE T 1977—1996 4F- 15 AR AT S8 11 98 K} 1994—
2013 AECEL AR A JHE S8 T4 48 ) | BB A AR A T AR
1989—2013 4 N5 Gt 42 .

h T R N SR TR M X 22 55 K B KPS R
SR IRIRIE R ZIFTIE ] SPSS 13. 0 43 M 4R E% 9 52y
FIA X AR IETT L ARA HE ML IX A9 A2 GDP \GDP | = P~ 4544 &%
PNIINER ¢S B W ONDY T T PN ST PN
5 IR A RS A T A DG /BT o ik ot e
SIS DI R R S 18 b 2 b B R &
RS NI AY, & RN HE R R TTR AL i i SN N Y AT
T35 R AF A PRI AR o 43 AT B 9] AT Bl bR T R
AR ARTIRR LB AR 2 B AR TR o AP AR I AR L 3145

HF A GDP (GDP | = =4ty K Mol A T SREE s RS
] S A AR AR R R Al A 38 8 T R A i BB
A B HE S, AT Spearman %5 9% AH G 43 M vk 147 AR DG 1
G378 o TS Spearman FEHAH K RE-1<r<1,r<0
FORAE R R AMIIER M, >0 (REIEHE, 1AL,
U ¢ 6 50 JE AT AH 56 ZR 500 B 35 ME A 50, K 56 45
P<0. 05 FH g EHHIE, P<0. 01 Frntl i EHH G

it PR TC XA A U ¢ K 56 ) D7 32 X R S0 A izl £
SMARYEE S AFAE R 25 R T ERAR 5 . A A SR
W H, A UE 5 5208 A S PR X (B AR TR . SR 5 AL
SPSS 13. 0 FR A A FCXAEAS ¢ K38 D RETHIE B & K7
0.05 %14 Ty Sig fE(RF P ) . # P>0.05, MIARE A @ Ji
R, 156 BH AR FULE 5 S A i) S A 35 (I TC B 3 22 55 4 P<
0. 05, MU AT L5 5 TGRS 5, E W T 2 22 il f 8 0 S T
TG A PO ¢ KGR A 75 % AR SR A T IR E : D
PIREAR O REAR 728 B ZBT MR A5, LT AN il i 2 58 ok s @R AR
K A 1 2 AN BT IR A TE 2593 A, IH A S AF 5 AR 1) S
SPSS B pErh i K=S A5 50 WA 75 IR MIEZS 50 A o
3 MIRREFEBEITESHEZESH
3.1 ARREFRAENESHENE MO X 1978—
2013 4F PN 5% [ bR A7 i (XA 24 GDP Al 1997—2013 4F 1
GDP 5 S B 4 M D BEARAS A A S T, 25 R sk 1
fiimme MR 1 AT LLE Y, AR L IX (9 A 35 GDP 4355
b B G AR A AR B 5 N TR B R
AR B K TR o AT i P AR L 1) R A 3 I A G (P<
0.01) ,r 4 0. 44 ~ 0. 88; 15 [F] £ 7 b7 1 B 55 R RIAF A4
AT o A A T L L5120 8 5 6 AH DG (P<0. 01) , 5 2%
B WA (P<0.05) ,r #£-0. 64~ -0. 33; 5 4E 24 5%
AR 5 AP R R EL AR S AN 2 2



47 A 19

A% AR AIRESRLRD L ARHAERFL 83

1117 LA TRE M X (Y GDP U5 4 i B2 5 2R HICRIAF FH A AR
TR AR AR AL 1] S IE ARG S 2R, b i r O 0. 74,
NI R ERSC, S5 r o 0. 44, 9 FEASE; 75, CDP ikl
I e e g i ARV ot R Tl o T U e R TBORIAR 22 DK v
B AR AR T AR EE ] S A 25 TR 5, - A T-0. 80~ —0. 62;
SRR A

1 Spearman AHIC 7> M4 R B9 HEAM L, X 1 i 2 3% VA
WA RAEEAT 0170, R LA 70T AR S IR BB
¥ GDP 1 GDP (22 ¥, 4550 73 Sl n &l 1 fIEl 2 fros.

M1 Al A H B AR AR AR G bR U 36 il A2 GDP
3 I S ek R R AR B, HLRT HAT B 2 G R L 11
A IRE R*>0. 83 ; [l 5037 i AL 56 5 B A28 GDP 3 iz i
REAR, H % Z A B AR e &, ol R R B
UG PLRETE 0. 59 7 s TN A ns 0 BUBE 8 5 AR HIAE AR
BRI AR IR L 1) A By 7 A AR o 45 3 AR v B L 1) 5
N3 GDP S ARG AR ) 7 B U5 0 BE AL, 7R
0.30 AT,

%1 A3 GDP #1 GDP 5SROI HIBXE R 7

Table 1 Correlation analysis between per capita GDP and GDP and functional status of ecological environment structure

SIS AR TS A4 GDP Per capita GDP GDP
Ecological environment
structure function status r P N r P N
+ b R % 24K Land reclamation coefficient 0.88"" 0. 000 36 0.74"" 0. 001 17
AEYE AR AR 75 % Annual afforestation area coverage 0.66" " 0. 000 36 0.41 0. 105 17
[l Faf B 37 T AR 55 K Enclosed grass field area coverage -0.64"" 0. 000 36 -0.63"" 0. 006 17
AN TR FRZE 355 Artificial grass area coverage 0.52"" 0. 001 36 -0.80" " 0. 000 17
o i o .

ﬁi)ﬂ*ﬁ%ﬁ},\ﬁﬁimﬂiﬁi,\tmﬁﬂ Annual timber forest area as —0.49" * 0.002 36 0 44" 0. 080 17
a percentage of annual afforestation area

. - " - .
@K)ﬁ)ﬁlﬁiﬁ},\ﬁﬁiﬁwﬁf,\[:lg{ﬁlj.Annual protection forest area 0.44% " 0. 007 36 0.15 0.567 17
as a percentage of annual afforestation area
REE Annual economic forest area as a percentage of annual _0.33" 0.048 36 0.18 0. 480 17
afforestation area
AEL AR AR TS AR X HE 48] Annual economic forest area Z0.09 0. 589 36 —0.62" " 0.008 17

as a percentage of annual afforestation area

1 :r 247 Spearman AHICERE; P HXUE ¢ K5 P AEI/DN; = 7" 0 5I37R 0. 05.,0. 01 i 35 7K s V A EEAR

Noter is the Spearman correlation coefficient; P is the two—tailed t—test P—value; #* , " " respectively represent 0. 05,0. 01 significant level ;N is the sample
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Fig.1 Relationship between per capita GDP and functional status of ecological environment structure
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Fig.2 The relationship between GDP and the functional status of ecological environment structure
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Table 2 Correlation analysis between the three-product structure and the functional status of ecological environment structure

EBHELHDIRERE F—rlk it it Bl it
Ecological environment N First industry ratio Second industry ratio Third industry ratio
structure function status r P r P r P
7 it Carrying capacity 13 -0.59" 0.036 0.35 0.237 0.53 0. 062
[l &t R 37 T AR 35 K Enclosed grass field area coverage 13 0.30 0.315 -0.54 0.057 0.71"" 0.007
N T RhELTH AR 75 5% Artificial grass area coverage 13 0.75** 0.003 -0. 60 0. 030 -0.27 0.371
AETE PRI AL 358 Annual afforestation area coverage 13 -0.40 0.177 0.43 0. 141 -0.17 0.585
AE ARy i) al g - as
(EPIPPARIER S AEXEARIBALL ) Amnual tmber forest area as 3 5 0.059 0.46 0.112 0.11 0.732
a percentage of annual afforestation area

o 1 F g o . " \t ares
AR AR AP IS ARIEBLEL ] Annual protection forest area | 5 0.23 0. 456 0.13 0. 663 ~0.22 0. 475
as a percentage of annual afforestation area

73 | 3 g al ec ie ¢t ares

APZEGEARITRA L AP AR AL §] Annual economic forest area 5 0.43 0. 147 ~0.34 0.261 -0.16 0. 589
as a percentage of annual afforestation area
+ i1 B2 5 2% Land reclamation coefficient 13 -0.76* * 0. 002 0.86" " 0. 000 -0.42 0. 158

1 :r 4 Spearman FSERE; P OARUR ¢ K5 P AEAR/N; =

Note:r is the Spearman correlation coefficient; P is the two-tailed t—test P-value; = ,”

" SPAIERR 0. 05.0. 01 BRI N kA it

“ respectively represent 0.05,0.01 significant level ;N is the sample size



47 A 19

I AF NEFTRIERZFREL EBRSA R

85

U A PLBELE 0. 56 ~0. 735 AT A fi B 55 3 A1+ b

HAE AL R, n] N B ek ORI M Ty R e AT 4, U T

G391 0. 43 1 0. 745 117 Bl 5 e 7 v ARUBE 3t B 57 =7l A=
BB AR b A B E S R O R AR AT B ML HEH I R B i Z BRI S IS 0. 50,

F 3 =N AOEESREERIIBERSHE X ED 7

Table 3 Correlation analysis between the functional population of the three industries and the functional status of the ecological environment
SR RS Bl b S Bl b
Ecological environment N First industry ratio Second industry ratio Third industry ratio
structure function status r P r P r P
3% % it Carrying capacity 13 -0.32 0.280 0.35 0.246 0.52 0. 069
[l B 37 T AR 55 K Enclosed grass field area coverage 13 0.47 0.103 -0.39 0. 194 -0.19 0.529
AN T Fh R R A 35 3R Artificial grass area coverage 13 0.60" 0.030 -0.60" 0.031 -0.16 0. 605
A AAKTAI AR 35 2 Annual afforestation area coverage 13 -0.64" 0.018 0.65" 0.016 0.41 0. 164
IE 04 n R orest area as
AE AR AR RR 5 A3 AR TR H_’,WIJ Annual timber forest area as 13 062" 0. 024 0.70" * 0. 008 0.23 0. 459
a percentage of annual afforestation area

I i} DR 1] c “H st ares

AEBE AR AR @J&*’I‘ﬁi\L[ﬁWﬂ.AHHUd} protection forest area | 5 0.25 0.415 ~0.32 0.292 0.12 0.700
as a percentage of annual afforestation area

A A T S NTTR N al ec o it ares
SFEEGEMRIETAL G S AR B L (] Annual economic forest area 5 0.36  0.230  -0.40 0.176  -0.23 0.450
as a percentage of annual afforestation area
-l B4 %X Land reclamation coefficient 13 -0.69" "  0.008 0.68"" 0.010 0.16 0.613

TE:r 2 Spearman ASEREGP NUUE ¢ K5 PAEK/DN; * |+ o+ J3IF0K 0. 05,0 01 BFEHKF ;N WREA L

Note:r is the Spearman correlation coefficient; P is the two-tailed t—test P-value; #* , * * respectively represent 0. 05,0. 01 significant level ; V is the sample

size
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Fig.3 Relationship between industrial structure and functional status of ecological environment structure
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Fig.4 Relationship between the number of employed people in the whole society and the functional status of ecological environment structure
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Table 4 Correlation analysis of per capita income of urban residents and per capita net income of farmers and herdsmen and functional status of ec-

ological environment structure

SIS I RERTS
Ecological environment
structure function status

IR RN AT SERCHIA
Per capita disposable
income of urban residents

PR AIEA
Per capita net income of
farmers and herdsmen

r P N r P N
4% % it Carrying capacity -0.16 0.584 14 0.17 0.523 17
il 3 37 T A 55 K% Enclosed grass field area coverage -0.87"" 0. 000 14 -0.59" 0.012 17
AT R RO FAZE 753 Artificial grass area coverage -0.69" " 0. 007 14 -0.81*" 0. 000 17
A KT 35 38 Annual afforestation area coverage 0.44 0.114 14 0.43 0. 084 17
AE AR AR RR 5 AR 3 AR TR H_’,WIJ Annual timber forest area as 0. 41 0. 144 14 0. 46 0. 066 17
a percentage of annual afforestation area
AR B PPARTRT AR 5 AR TS AR TR L‘[QWIJ'Annual protection forest area 0. 14 0.637 14 0.13 0.619 17
as a percentage of annual afforestation area

LAV IR T AL ST T L (] al ec ic \t ares

ﬁi,l{ﬁ/f/f\ﬁﬁ\ﬁﬁiﬁﬂxﬁf,\HQWIJ' Annual economic forest area Z0.62° 0.018 14 20.60° 0.012 17
as a percentage of annual afforestation area
+ 4l B2 % 2% Land reclamation coefficient 0. 84 0. 000 14 0.76 0. 000 17

TE:r 2 Spearman A REGP NUUE ¢ #55e PAEIK/N; |+ o+ J3IF0K 0. 05,0 01 BFEMKF ;N AREA L

Note:r is the Spearman correlation coefficient; P is the two-tailed t—test P—value; * , * * respectively represent 0. 05,0. 01 significant level ; V is the sample

size
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Fig.5 Relationship between per capita disposable income of urban residents and per capita net income of farmers and herdsmen and function-

al status of ecological environment structure
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Fig.1 Effect of different straw returning on cadmium absorp-

tion in different parts of wheat
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Table 5 Effect of different straw returning on the absorption of As in

different parts of wheat mg/ kg
B Licd ZEFF KPSt
Treatment Root Stem Seed
CK 22.25+1.02 b 1.49+0.16 b 0. 040+0. 006 b
HS 26.38+1.21 a 1.76+0.22 a 0.058+0. 001 a
SD 21.96+0.08 b 1.36+0.05 ¢ 0.025+0. 002 ¢
YM 20.82+0.76 b 1.34+0.13 ¢ 0.024+0. 004 ¢

T RPN FY NG SRR R A B R 22 55 8. 35 ( P<0. 05)
Note; Different lowercase letters in the same column indicate significant
differences between treatments( P<0. 05)
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