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Cultivated Land Soil Environment Quality Analysis and E valuation in Longchuan County, Yunnan Province,
China
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(1.Agricultural Environmental Protection and Monitoring Workstation of Dehong Prefecture , Mangshi 678400, China; 2.Yunnan Agricultural
Environmental Protection and Monitoring Center, Kunming 650034, China; 3.Soil and Fertilizer Workstation of Longchuan County,
Longchuan 678401, China)

Abstract: In order to reveal the status of the quality of soil environment in the western area of Yunnan Province, Taking Longchuan County as
an example, refering to "green food producing area environment technical specifications ", soil pH value, organic matter, total nitrogen, avail -
able phosphorus, available potassium content of nutrient elements and heavy metals such as lead, cadmium, mercury, arsenic, chromium,
copper volume were measured and analyzed. Using the standard comparison method, the method of single factor pollution index and compre—
hensive pollution index method of Nemero, the soil environmental quality was evaluated. The results showed that, the soil pH ranged from
3.49 to 7.45, the mean value was 5.05,with acid soil nutrient elements. The average value of organic matter, total nitrogen, available phospho—
rus content was high, the content of rapidly available potassium was medium. Organic matter, total nitrogen, available phosphorus, available
potassium content were 64.17%, 59.34%, 75.33%, 71.66% of the area of cultivated land respectively, which was agree to produce green food
soil fertility requirements, and 35.83%, 40.66%, 24.67%, 28.34% of the area was of poor soil fertility respectively. Assessing the heavy metals
in soil by using the single factor pollution index method, arsenic, chromium, copper was in a clean state ,lead, cadmium, mercury single factor
pollution index was 20.27%, 2.03%, 4.73% higher than 1, which represented the lead, cadmium, mercury as light pollution. There was 1.35%
sample cadmium single factor pollution index greater than 2,which represented the cadmium pollution as medium. Comprehensive pollution
index evaluation showed that there was 4.79% samples reached the light pollution standard.

Keywords: soil fertility; heavy metals in soil; pollution index method; green food

7S B HA-2013-04-29
BETB : 2 FA KR SR B IR 7™ 5= M5 T PR & (R HEE " 15 H (2130109)
EERN RKE=(1971—), B, mrHE A SRR SN, FENFH R RV 5K % 4 TAE . E-mailiyngyzh@163.com



K 2, 45 E TG B )1 B - PR B S AT A

2013 F 10 A

3RO A IR B b T R AR
SR R R R A R U FR BRY, T HLfE
IRBI NI B0t LB () s P B A 285506 2 Y H 254
BT Tl A R SN 2 B PR R e, 1
SRR R B RS AR K A T5 Y, R Al B
By B THTIE S YRR AT i), S 35T A
Jo i SR B NSRS M B A i o i HoE T
A7 TR 8 A e T R M N 2R B A R
SRS R ) (AR bR, T 4 R 1
B2 il A < U et = e w31 WA N [ e o R
e RAP R BT 2 AN

Bl )1 EL b Ak 2= B PE R, 7557 MM VG BE 6, 7O 5 4 fa)
W4T, 48 AT Ry = LI —T 237, Ja8 i S 3y 2
WA, A WA B30 0 Dbl 2 g
Fw R AR 2N L HIRZE KRR . K
P A ET 14.03 J7 A, (5 AN TTAY 80.63% , 2 DA itk
Bt FRE R E R . R R 50.1% , LA
HEHBIAIAN 26 418.2 hm?, DIFPHEML A F, TolkA A&
KA B LA FURUK . AR 3G 4 Bkt
AT o K R R A R A A S R, B R T
HE A BT R AP RN, 0 R A ™ it BT 2 A A e AL
TRERE, Rl 2 B A PR AR 240

| HREHE

L1 BmRESHE
AR LA DL (3 1), 4= 7B X IR 43 9 4

RAEIX, 28R X Fie T S5 TR AL T, I
6 0 A U R S5 A0 R 5 0, XA TR 1.3 km, SRAFR 2%
JE2 1.8 4~ -km?, GPS Kt iz (&l 1), 2011 4 10—
11 3647 3R SR AR FRBEL IS I IR0, SR 4R
FJZ(0~20 cm) ( ZAEAEAEYIRAE 0~60 cm) £ IR A
B, U288 1 kg, SRS ST, B0t A5 b
E SR, 7 ARSI 2, B R SRR AR 146 4> AR
TJ5 , Bt i Ab B, 43550 3 0.85.,0.25,0.15 mm 7 ,
il g5 L FE 100 g fERSIN A8 pH B, L3R5 K E
A
1.2 #5Hr

Z: M NY/T 395—2000 fyifk, 1826 fR—fil iR -
R PR T AR, DR T o8 G BE T (AFS =230 JEF- 2

dt

A

e R 1:850 000
® RO

B 1 AR FEER I HESHE

x 1 IHERERERFR

SRAR X Hh RS AY iy |E/C [ T /mm TFY/hm? v F /% +REA
TR WHLEREIL B KRSt IRETHE 18.9 1 544 48402 FE-EECH 0 EK)60%, E 30%, 21
EK-F(HF 3K)T%, 3% 2%, 1%
Bl 4R MEROE B KFE A RerE 18.9 1515 1456.5  FE-EEAE O 9 F2K)30%, 1 60%, 7
FK-FE (T 3K)3%,3E 1%, F 1%
et b9 AS | N A € 2 i YA R 19.4 1287 6 687.0  AE-HEIECHH I EK)24%, 7E 62%, 30
FK-E M 38)6% , 5 5%, 2% 3%
EFHY iy B LI 19.0 1960 15335  FA-uhCHE P2 EK)34%, 78 10%, 17
EAK-(E £ GH)41%, 55 15%
HE b AL FEHE LTI 15.6 1 650 597.1 FE-22 (3 K )50%, 1 10%, 7
T3 (5 F)35%, 4% 5%
W4 MR AEI R KRR RZE 16.0 1 800 3358.0  AE-VEECH L EK)A2%), 1 45%, 16
FoK-F (K 3% )3%, 45 10%
MR 7 PR A KRGt Rer s 18.0 1753 2 020.6 FE—Ih (I 2 K )21%, 15 30%, 11
k- (E FE 2R)10%, 4% 39%
FIESES il LT HHE 21.0 1 300 1979.3 FE-E2EGH . F K )20%, B 72%, 12
Tk (T 3E)4%, . 3%, 55 1%
k&7 LRSI Rl KA 2T iR 16.1 2 053 39460  FE-IMCH . ZE 3)70%, F K- (. 25

3 .F)13%, 25 17%




KU FBESHEFR-E305-F 58

FERE T ) 2 5K 5 38 28 B R — RS R — o SRR 11 i, i
TR (AFS-230 JE T B ) Ml E 5 +
BA TR - R -2 R R - = AR, S GBIT
17141—1997 bR , K IAIGIE 1 (PE-1100B J5--M i
A MECEETT DI E HY 5% A s 2 8] NY/T 395—2000 A7
e, IR IR R BE VR (721 26 BT ) DN A % 5
2 B8 NY/T 395—2000, 3 ¥ B % 3 (Orion—-210 i i
TH)ME 138 pH fH (17K H 1:2.5)!,

- R A W e - Ay B B AR ) i AT
Z: R NY/T 1121.2—2006 bR, AR TR A AL S 1
MEA PR ; 200 GB 7173—87 R, P i & 9l
(QSY-21D HLEE A AO M E 2% ; Z 1 GB 12297—
90 R, FHARHT HE A7 (721 43606 BE ) I 5 3 Ak
B ; 2 B8 NY/T 889—2004 474k , K M6 B 1 (TAS—
990 JiiF WL A3 YOG EETH )M i S
1.3 FEMIEERR

HFFE X Tk, AR A, S IE R
(- EIABE T A M) — hn ™ (PR I i
DUEE AR, DLBRE S = KR o i 7 M AR
RN ARG ST AT P, 38 5 A AL
T AR RSO A AR PR R (3R 2),
TEHL 6 P EE 4@ ou 4T i R A B e =R
HEEE AT IR (3% 3) . T IEERRE TR, LI
pH>8.5 Jphifitk:, 7.5<pH<8.5 Hyfskhii, 6.5<pH<7.5 g
Hi,5.5<pH <6.5 Wi ik ,4.5<pH <5.5 W R 14,
pH<4.5 Jtlpa> s,

14 INEREFNFHE

SRR TIPSR FA AR RS He i, - 4 R TS Y

PR SR B AT G dg 0 s AU 36 B 15

*® 2 LB K S RIER

R 3 TEMERERE (mg-kg!)

TiH W RR{E

pH i 6.5 6.5~7.5 >7.5
L) 50 50 50
L 0.30 0.30 0.40
R 0.30 0.40 0.40
i 20 20 15
L 120 120 120
il 50 60 60

YAREOEAN Nemero L5 15 Jeda B0k, ZEVE
DL LA 15 880 3, e 1o B8 8Ol . 24 P<1
i, BIREAR s 24 P>1 I, 7R 132 375 5% s P, R
R M, HatE AT

BTG e B0k

P=C/S;
A POy RSB @ i IS AR EG C o
TSI ¢ B SENEL; S, Dy RIS T i (P
Hrbrife;

Nemero ZEG 15 Y F8 5%

Py={[(Ci/S; )t (Ci/S;) %012}
b Py RIS 3 § SR T5 YAREG (Ci/S)
oy LM ey v B IR 1  Be BR RAEL s (G /S e M
T BN 1S G R PR 5 o AR AR Bl
TEEOE R RLE 8 IS5 PR AR 2y 5 A5
(£4),
L5 #iiE4biE

K H Excel 2003 F1 DPS 7.0 244364 7 %cdis 404 o

2 HER5W®R

2.1 TEFHREEGREEED RN
FEFITLR LR FBILE GRS, B> 2R >

mie R R T e W HESATHUTpH (. pH (255 REONT 10%,
>25 >12 >15 >100  fER 5578 Sk A AL AR O R A e R B
Il 20~25 1.0~1.2 10~15  50~100 rh g 10%~100% 2 Ja] , g AR S 20 2Bl 2 A\ 2R A =i
<20 <10 <10 <0 w2 FTHERY, KEEBITRERRE(EKS), >
F 4 TEFLEHETN D RIRE
PRIESELR P, Py 15 YAER TG Y R
I P<0.7 P5<0.7 e I
II 0.7<P<1 0.7<P <1 Aoyl 2 g v
ii| 1<P,<2 1<P ;<2 BI5YL TR IR Y
I\ 2<P<3 2<P <3 5 g TR 2 RS g
N P>3 P ;>3 GiNGEA IR E G Y




K 2, 45 E PGB )1 B - R B S AT A

2013 F 10 A

RS IEFARESRAEELSIT

iH gl ¥i(E hE ARMEZE CVI%

pH 3.49~7.45 5.05 503 031 9.49
HHLFi/g-kg?  1.20~1355 2739 2401 1549  56.55
R /g ke 0.03~6.93 1.31 1.14 099 7539
B /mg kg 0.98~104.75 2447 188 1928 788l
B /mg kg 11.22~530.68 79.44  69.02 5325  67.03
#/mg kg 18.50~65.6  43.28  43.8 828  19.02
Hi/mg kg 0.08~0.68 0.16 052 007 4088
S/mg kg 0.01~0.49 0.11 0.08 008 7636
fii/mg kg 0.04~27.74 475 317 431 9151

B /mg-kg! 39.8~118 64.57 581 2152 33.18
Hil/mg-kg™ 6.1~44.3 1717 166 636 368l

TR SRS SH S, A8 7 REAE 10%~100%2Z 1], 2y
SR SRR U A A 25 AR, — D THI 2 I
R HEZE, 53— HREZIMNER 2=, H Pearson
RIEATAHOCME A0 BT , 45 S R W pH (558 Vi B 5
T 2 ] R 2 R OGBS OR VR R B UM
O A ] R R 5 A 2 ) A R S AR AH O A AL
SR AR R A AT A 2 ] S A A
O, SR AL = ) 5 4 TE AR DG
22 TEFMRRS TSR

FREAR LSR5y (R 6), IR B R R FEZR LBl
TS A AL 2 RS , B2 PSSR IFEA L

Lo 5] 4 SR> A AL B> SR AL > TS0 o Bl )1 EL kb 1 3%
AP R R AR 64.17% .59.34% |
75.33% 71.66%FEAAR K I #F o AL P 25 DL | L 3k
A i IR I EK s 0 BIA 35.83% 1 1H
FUEHLR AL , 40.66 % REAR R A F L T AL 2 AR
JE O 28.34% 24.67 % HIREAAR F2 4 Hb 11 FH
R RO AN R

Bl 11 EL B dib - B8 50K i 82 L pH {H - B R
5.05,76.33% [ FR N BE , 917 % AL LR s 4% R AE
XA HLIT B e, B AT et P E S IR
B S HER, EREE R ZE, EFR S WS P
W P& AT EREE SFH P ES B
SR, IEF S NPE, ETR S W e .
R N2 MU T B 24 2 & AR
XPPHHL R O & i R B A 2 IR R
REEX YA AR XA TR0 FIME, AR 4
R A R, S R A
23 TEESETLIBECETEN

BRI F I PAECE E (R 7)), Hiastk>
SRS S, A5 ERL K] 5 YL AR BOT- A (38 B M I
o A RAEX TR 15 e A8 BOF A R B E R
P B [ 2 P R BOA BV g, R4

* 8 BHABEETRIEHZERLLS (%)

: T ‘ - AR LGRS
TR RSB > A BB > US> A A IR B AL ZE RN FEA U T S I SR
% 6 SRR BB %) I 1419 9527 89.86 98.65 8243 97.97 3836
I 6554 135 541 135 1757 203 56.85
R AL PR AL A I 2027 203 473 — — — 479
HR% 47.17 46.67 61.50 21.33 I\ 1.35 _ _ _ _ _
AR 17.00 12.67 13.83 50.33 \ — — _ — — _ —
BN 35.83 40.66 24.67 28.34 P ——
*7 ERXHRTESEREEEFITRIEBERSIT
RFEX i i K fi i kil
R 0.83+9.48 0.53+0.03 0.32+0.07 0.173.22 0.54+16.41 0.4+4.31
Bl ft 0.8127.15 0.51£0.02 0.21=0.03 0.17+4.80 0.72+20.2 0.45+2.45
A 0.89+7.01 0.53+0.05 0.2120.02 0.19+5.90 0.5£17.12 0.32+5.45
FEFR & 0.85+7.89 0.52+0.01 0.28+0.04 0.15+4.57 0.52+24.71 0.34£6.79
HES 0.8127.97 0.95+0.23 0.2420.02 0.133.55 0.529.07 0.312.13
TR 0.91+9.90 0.54+0.07 0.360.04 0.12+4.71 0.51+23.11 0.3249.70
WYz 0.98+5.67 0.47+0.02 0.40+0.05 0.1123.77 0.56+24.57 0.33+6.57
PO 0.72+7.7 0.53+0.03 0.650.11 0.15+4.17 0.62+29.69 0.38+6.43
P S 0.89+7.08 0.5120.03 0.520.12 0.163.15 0.52+20.89 0.3226.10
SEE 0.860.17 0.54+0.22 0.350.27 0.160.15 0.53+0.18 0.34£0.13

T B PR (R



R FBESHEFR-FE 305558

KX A TCRIG I LA

BFEARTE SR T AT (2 8), A % B [H 1
V5 YL G B A 1.35% 17.57% 2.03%4E 4k — 2% ,
IR EIVE G, B BT T 5 4 R LR T e Fa
20.27% 4. T3%FEA R =2, ik 5815 G 9, R W] T3
AR HFZ 25 ORISR S 1T
i SRR TS Y8 K 2.03% R E A R =4k, iK% G Y
P, 35%FEAR R PUGE SRR B Y, DIEREA AR
Y XIS AN RE A P2 0, B i o Nemero 2515 Y484
4799 MEA R = IR BNV TS Y. A HFRIC R 41
A DX, B A TR X, R B A TEBh 2 £
FHFEIX R F B AGAE S RAEIX

AR S b ] R DCTEORL 3BT, Bz ) 1S 1
FEE RGP TR — 2RO IE g, 2
FRBER A2y AL AR A DS R ERA , F756 7
A ZEAE T5K R Sl E S e e IR TR
S BTG K B3RS e s R A B LT B A
C el U MR R R R 25 5, S8
B 4R oA = JEANY S 28 AR S BB A X s
TEES EITRE AR,

3 it

(DB B 3 LR 3, 9.17% 1 135 4%
iR (pH<4.5); I(ER i P HBIABE FAR S5 ) v -
AL TSR AVNARE , X 45 E SRR PN, A AL
SRR AR R S S AR AL A
W SRR A 64.17% .59.34% . 75.33% . 71.66%
FIAE AR R B B b 1R IR 2 A 7= 68 B i -4 )
PR, A 45 35.83% .40.66% 24.67% 28 .34% A
AV p SN At w31 G B N o) i85 WA S

(2) ¥ BB B i 7= MRS H R S5k ) - 38
IREE BT HERE R, SR PR B0 6 Bl ) 1| E Ak b 1 e
LBV AR 0 RR T Y R L R
K F 15 Y8 B0, 7304 20.27% .2.03% (4.73%+F:
AFRRMER S RZ 248 . RVRESY, A
1.35%FEAR R AP H 1T B 37 B b BE TS e, 1 B8
AR R I REVE Ak € £ i A 77 3 . Nemero
CEATS AR BT, 4.799%FE AR T A2 1) T Bk 21§
FEVG YL

Sk

[T, PN, dkpbpk. R = 5 EFE A58 1. e X
RV ] 458, 1997,29(3) : 113-120.

[2] B4 T, X% . =0T s s AN S A . BB R
1999,19(5):417-421.

(31 P ik, 3 G, AN IR, 45 Pl A TR0 St - e P < o 5 e Y
s AR U] AR A S BREEAA4, 2002, 11(4):339-342.

[4] Kabaya—pendias A,Henryk P. Trace elements in soils and plants[M].
New York : CRC Press,2000.

[S]VE2L%%, % Bk, Ja JRGEZ , 4681 WA b T 55 e FAR B i b 46
[J]- Ak ¥R 455 55 % Jé ,2008,25(2) :88-91.

(612 iy, B s ¥ KW, &5 SR A AR ™ b 7 L RIE BRI
W), Ol P88 5 K, 2012,29(4) : 11-14.

(7] A3t AHY L5 e B iR B8 4 PR IR iR LR 15 2 2 (0], Al PR3
5% J&,2012,29(5): 12-14.

(8] #hok T, 38 R AR R I 5 A i b 1 98 6 4 i 5 R 20 K HL 5l
AR, A SRR 241, 2011,20(12) : 12-14.

(91 KT, BRpr A, PRz 22, 45 BRVL = A il X+ 38 5 4 ¥ e 42 il
S5 ZOFRE T B[] R %, 2005,25(12) 1 1575-
1579.

[10] Hu K L, Zhang F R, Li H, et al. Spatial patterns of soil heavy metals in
urban—-rural transition zone of Beijing[J]. Pedosphere ,2006,16(6):
690-698.

(U] P22 BN L5 38 b L 3 T 4 ¥ e SRR 2 S5 P (0],
A A5 FREE , 2005, 21(1) : 1934-1939.

[12] HJ/T 166—2004 -3 PR 45 47t s H A EAE[S].

[13] 4l HE AR T W55 oL L HEA BT EARGEIM A 5 - o i 4
A H Rz, 2006.

[14] GB 15618—1995 - SJEFREE B ARifE[S).

[15] NY/T 391—2000 SR Er kG 7 M FRSEEOR &S],

[16] EMf2x, 88 &, XA, 552 Ao -3¢ 3 SR R S e A ™
xR mREARO R AR, 2005, 20(5) : 690-693.

[17] 550, F 3R, AT 7, AL X 1 T LS 4 75 e 4%
Frgpr )], PREERL 274z, 2010,30(1) : 133-141.

(18] 5k—&, £ ¥F,5k W HRREESIEHERMT SO A3
2R ,2011,20(1): 169-174.

[19] B ¥s , AR, £ IO, 55 & T 18T 4 Jm 75 Yo PP A0 J7 B A 5T
(3] A= 5 PRI, 2006,21(1): 48-53.

[20] ¥ ¥ 82, BIESE, VF A A, S5 B P A IX L S8 TR 43 A R 0 B 3 4 0
WER FL RS2, v -3 S AR, 2012(3 ) . 43-47.

(21] JE A, BY0E 3, S5 70 R e L DR A S T S PRI T
LG YATMI]. PG R R4, 2012, 34(L 1) ):119-125.

[22] Wb , R A L SRR A o i W I 5 PP AR D SE (0], A R 05
5%&JE,2012,29(2):88-92.

(23] H R, B4, AN, 45 T R OA B B b 1 M T 4 e 7
PP B 5% 0 R 3R 43 i ——LAVE 9548 B AL i A B[], VL e o
W5 FREE ,2007,16(5) :674-679.

[24] DA, SRR, 22 SO0 LT GIS HARAYF 1 It DX B b 1 e o
<2 T YRR I R RUR A [T A A AR ll 2741 , 2007, 22(3 ) : 302~
307.

[25] Z500°T- , B ete , BOUIE, 55 484 T F - T 2 S 5 YA iE Bk
TRRRTIL. A FREER 2424, 2011,30(10) : 2012-2017.



