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Monitoring and Evaluation of Soil Physical and Chemical Indexes and Main Inorganic Elements of Agricultural Products Base in
Hainan Province

WU Ji, WU Cheng-cheng, TANG Wen-xiong (Hainan Eco-Environmental Monitoring Center, Haikou, Hainan 571126)

Abstract
tural product bases in Hainan Province ,evaluate the pollution risk of main inorganic elements in soil of agricultural product bases,and support
the soil pollution prevention and control of agricultural product bases. [ Method ] Taking 8 agricultural product bases as research objects, the
contents, distribution characteristics and pollution risks of 3 physical and chemical indexes (pH, organic matter, cation exchange capacity )

[ Objective ] To understand the physical and chemical indexes and the content characteristics of main inorganic elements of agricul-

and 8 soil inorganic elements ( cadmium, mercury, arsenic, lead, chromium, copper, nickel, zinc) were analyzed.[ Result]|The soil pH was
strongly acidic and acidic, the cation exchange capacity was 1.28-10.80 cmol/kg,and the content of organic matter was 2.95-24.80 g/kg.The
contents of cadmium, mercury, arsenic, lead , chromium, copper, nickel and zinc in soil were 0.02-0.37,0.012-0.126,0.26-6.75,14.7-50.1,
10.1-118.0,4.2-23.1,3.7-44.8 and 14.3-105.0 mg/kg respectively. The content of cadmium in orchard agricultural product base was the
highest, the content of chromium, copper, nickel and mercury in dryland agricultural product base was the highest,and the content of arsenic,
lead and zinc in paddy field agricultural product base was the highest.The average value of major inorganic elements did not exceed the risk
screening values for soil contamination of agricultural land.Except arsenic, copper and nickel , the other five elements exceeded the soil environ-
mental background value of Hainan Province , especially cadmium. [ Conclusion ] This study provides technical support for soil pollution preven-

tion and sustainable development of agricultural production in agricultural product base.
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Table 1 Statistics of soil physical and chemical indexes and inorganic project results
AR
W " ? gkq }[;E Q?E)E i Cd K Hg i As B Ph 5% Cr 4 Cu BeZn BN
Item P g/kg emol/kg mg/kg mg/k mg/kg mg/ kg mg/kg mg/kg mg/kg mg/kg
#%/)MHE Minimum 4.55 2.95 1.28 0.02 0.012 0.26 14.7 10.1 4.2 14.3 3.7
5 K AE Maximum 7.03 24.80 10.80 0.37 0.126 6.75 50.1 118.0 23.1 105.0 44.8
I Mean 5.48 13.60 5.59 0.10 0.038 1.65 27.9 37.1 9.0 45.9 10.2
ifEE SD 0.55 5.25 2.37 0.06 0.024 1.17 10.2 25.6 4.1 22.8 8.0
AR ZR CV /) % 10.0 38.6 424 60.0 63.2 70.9 36.6 69.0 45.6 49.7 78.4

b A P R N 2,95 gk, e KA N
24.80 g/kg, FI{E N 13.60 o/kg(3R 1) o A7 b 2t + A
PLBLE A1 9.19~18.50 g/kg HYMEM AR e, O
72.5% (P 1) o MCHEATBILIGT &5 0 70 GObR e, 4™ fl 2 i A AL
S A, 12.5% 14 s A2 A LS i 45 62.5% 1 mi A
BB B, 25.0% 1 mi LA LB & )8 T ok = LR
(%3),

F2 RFEREM T EREE ST
Table 2 Statistics of soil pH in agricultural product base
ST JYbE¢ APt
;%Hﬁﬁi L pH Number of Proportion
ot p point lacation // > %
PR <45 0 0
SRIRTE 45~55 21 52.5
ik >5.5~6.5 18 45.0
i >6.5~7.5 1 2.5
B >7.5~8.5 0 0
SR AR >8.5 0 0
127 s %3
— EASHBA

#% Quantity I 4>

() SRRRR ]
2.95 6.07 9.19 12.30 15.40 18.50 21. 70 24. 80 27.90

AHUR4AE Organic mtter content /| g/kg

1 RE@REMEVERE N6

Fig.1 Frequency distribution of organic matter in agricultural

product base

b HE B S T A e bk R /MELY 1,28 emol/kg, B RAH N

10.80 cmol/ kg, SE-X{E N 5.59 cmol/kg (8 1) o A= Bk 145
FHES T3t B it A7 4.0~8.0 cmol/kg HY WIS SR & Le i
2, AL 26 A, B A R R U 65.0% (18] 2) .

*3 RFEGEMTEFSIRSES RS
Table 3 Classification statistics of soil organic matter content in agri-

cultural product base

AP B Wax Luniid JEL hith
Organic matter Grading Number of Proportion
content // g/kg standard point lacation // 4~ %
>40 SR 0 0
>30~40 T 0 0
>20~30 Hr g 5 12.5
>10~20 LN 25 62.5
6~10 = 6 15.0
<6 ez 4 10.0
127 ¥
EESATHE,

#% Quantity | 4~

.44 10. 80 12.20

Content of cation exchange capacity Il cmol/kg

B2 RrEmEHREFIGRETHSH
Fig.2 Frequency distribution of cation exchange capacity in ag-

ricultural product base
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Table 4 Statistics of soil physical and chemical indexes in agricultural

product base

AR ol AHLET OM PHES 73 it
Base code e/kg CEC // cmol/kg
J, 5.67 15.4 5.20
1, 5.49 15.1 6.73
15 5.40 12.8 5.16
J, 5.20 17.0 6.50
Js 5.48 15.8 8.30
Js 4.83 17.3 5.44
1, 5.86 10.8 5.75
Jg 5.92 5.0 1.64

22 MIRRTFEENTESEHME MR LATUGEH W&
24 0.02~0.37 me/kg, “F-HEH 0.10 me/kg; K 7 5 40.012~
0.126 mg/kg, - #J i &y 0. 038 mg/kg; fh & £ Jy 0.26 ~
6.75 mg/ kg, FH{H g 1.65 mg/kg; 4+ &y 14.7~50.1 me/kg,
B 27.9 me/kg; B 5 1tk 101~ 118.0 me/kg, “F-HI{E Ky

37.1 mg/ke; 4l & hy 4.2~23.1 mg/kg, F-HIE N 9.0 mg/ ke ; B
il 3.7~44.8 me/kg, FHEIA R 10.2 mg/kg; BEF Ny 14.3~
105.0 mg/kg, FH4{E N 45.9 mg/ kg, A[RITCHLICERAERE RLE] Y
AR SRR R], B AR S R B R (78.4% ), LR 4%
IR A VR AR S R RN (36.6%) .

3 pH B HIE RS B AR EENEZ -,
G3 AT L4 pH 500 R E AT R S RNCHR (B 3 fik 5)
R4 SR B R BRIV S i S pH A R
4 0.416.,0.100.,0.047 .~0.257 0.013,0.173 . -0.057 ,.~0.003,,
HUE AT I, -3¢ pH 5 2B TEHITER & B2 A S AR B 2
(P>0.05) ., N5 ATLIE AL & & PHE 7o it 5
FEIHICER & it Z A A 3 (P>0.05) . 8 A~ TLAl
TCE A A C T A T A R AR S i A R R
BFADE(P<0.05) , FAE R 430 0.826,0.915; 4 & i 5
PR R AIOC(P<0.05) , FOC R K 0.866; HA T HR &
2 A AR 238 (P>0.05) .
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Fig.3 Relationships between main organic elements contents and pH in soil
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Table 5 Correlation analysis of soil physical and chemical indexes and main inorganic elements
- ol fﬁ}w Eg&% WiCd  RHe  BAs  BPb HCr HiCu  HEZn BN
pH 1
AHHLT OM -0.480 1
FHE 722t CEC -0.240 0.618 1
# Cd 0.416 -0.107 0.016 1
7k Hg 0.100 0.373 0.284 0.391 1
i As 0.047 0.055 0.282 0.055 0.154 1
5 Pb -0.257 0.468 0.660 0.169 0.213 0.254 1
# Cr 0.013 0.310 0.177 0.062 0.580 0.080 0.049 1
4 Cu 0.173 0.101 0.040 0.438 0.682 0.057 -0.021 0.826" 1
B Zn -0.057 0.306 0.423 0.395 0.386 0.136 0.702 0.422 0.397 1
L Ni -0.003 0.296 0.078 0.103 0.589 0.131 -0.079 0.915° 0.866 " 0.254 1

TE: # FoR REML(P<0.05)
Note: = indicate significant correlation ( P<0.05).
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Table 6 Average values of main inorganic elements in different agricultural product base PAf  mg/ke
ST . = 5 . .
o i Cd * He i As # Pb s Cr fl Cu # Zn BN
I, 0.10 0.078 1.91 19.5 81.7 16.9 41.5 26.6
1, 0.10 0.047 1.49 27.9 17.4 6.2 43.6 4.8
1N 0.05 0.015 1.28 17.5 38.7 7.2 22.0 8.3
1, 0.10 0.046 1.22 43.0 62.9 11.2 88.2 13.1
Js 0.11 0.040 2.43 42.4 19.4 7.0 42.4 5.1
Js 0.05 0.028 1.83 29.2 18.3 5.4 44.6 6.3
1 0.10 0.025 1.90 24.8 43.0 8.6 50.6 10.8
Jg 0.15 0.021 1.11 18.6 15.2 9.5 33.9 6.4
AR JH M = 3 75 G XU G 0.3 0.5 25 70 150 50 200 60
% {f Screening value of
agricultural land soil pol-
lution risk
R T ER Y Sl 0.04 0.048 7.5 28.4 76.4 19.3 60.0 30.8

Background value of soil
environment in Hainan
Province




72 B A

2023 £

HYRZ R B PR SRR LR/ Bl A B T R
N A Z R i A T S o R B R A R 3R, 8
FLFEHEAL |5l ) S 8 00 A= 0y (88 AR 15 T 35 K B I8 L DR <

gtV AR 46U BF5E R B8 T L3 As Cu Hg P
1 Zn 23 6] 25 5552 N K S0 00 5 6 0, S50 2 b -3

GE YR %Wvﬁff[” RFTHR A HLIL G2 R A AL
B ES SR LBy I O] S T o S S 1 S
EifiEEl HLHEﬁnE%?f@ BREAEEETMESESERT
FRNE FEZE R B B SR B A S T A LR 5
X FE S B i s T VR A O e A Ok T k. BT 1
IR FE R, T R A ™ it B AN A A R T R R
B 7] BEAZ B A 7 AR L S 20 T 48 AR e, 5
AT
3 g

(1) 8 Ay il o b 11 - 18- 522 R M, ot P N R 12
KB 97.5% A + e Bl A . BH S
-l 1.28~10.80 cmol/kg, HHLE & &K 2.95~24.80 g/kg,
AL E R R, M (J,) 3 pH 5w, B LS & = A
BT aci i I TR (R b oK ) S (), ~T,) o

(2) + 445 & & 0.02 ~ 0.37 mg/kg, 5K & & 0.012 ~
0.126 mg/ke, i & 1 0.26 ~ 6. 75 mg/ke, 5t & & 14.7 ~
50.1 mg/kg, 4% &ri 10.1~118.0 mg/ ke, il &1 4.2~23.1 mg/kg,
RS 37~44.8 mg/ ke, LS R 14.3~105.0 mg/kg, FHIEME
SARTEEARER  pH ML & & B i 5 R 2 Lot
R ZEACHEA B E (P>0.05) o 8 il 5 f 2 6] 52
L 2 AAIC (P<0.05) , AN TCHLICER & 2 A S AN B 2
(P>0.05)

(3) AN[FIZEIA ™ Fe b FZ AT E S AR . S

T = b S AR B e e e, SR AR PR A AR LB R

e, K B S S A B VEES ERE
(4)8 Ny S Bt b 4 FETHLITE S T

5 A o T st 3895 G JRURS: B 228 {1, V75 G JRU: 7] 2%

518 TR S L SRR, A TE sh R F

S A = e 3 E MO E IR T — AR,

RS2 NN R R SRR A X e g, IR L R VB VB R R

FERUIN, i R R R TR

S E Xk

(1] EEs, =0, HEE, S AN~ 3 s et i [ ]P0
JIERSE,2010,29(3) : 131-135.
2] R, AN A, S UARAE AR R R R 3 R
FURHIEL )] A2V EREERl 24,2011 ,30(8) 1 1539-1545.

[3] M, TR, FE, S R S XCOR AR 20 FH -39 b
HERRSENA M A A RAHIE T ] AR5 2,2021(19) :92-99.

[4] MRz, 402, RN %m@mw&ﬁ%ﬁ@%ﬁwmhﬁf AR
Ao J]. 138, 2010,41( 1) : 194-199.

[5] ZFmss, T8, |, S Bl s S H DI S R s Je s
TEASPS BT T ] Al IR R4z, 2013,32(1) :103-110.

[6] 11, D, BN, . T VPO A SR = A T3 & RIS Y
[J]. 248 RlSE 2013,41(27) - 11003- 11004

[7] Zidd, 38 , AR B0, S AR A P M SR A S G TN [T .
FRNEREE A 2015,38(4) :200-204.

[8] {Eibzak i I ER L = SO A 58 [ D] HR EHFR K
=% 2014.118.

[9] ¥FE0, (88, 2508, 5. 135 pH (B E&RIEE
PERFFFELT ] AR, 2017,26(6) :79-83.

[10] L3RR 2pfs, AP, S B E TR R ER] T REER
BRI O, | P A MR A I R Uy, 1991,

(1] SACA, Wadgehiee, FE R, &5 P LR FH - s i e PR S R
[J].858541,2021,58(5) :1094-1109.

[12] PEEMS, PAREN, XU Ae, & K AEsE T E S Ri5 9L I HA I T
RS R ] O ERNERIEESAR, 2018 37(1) 9-17.

[13] 2, B, BUEAR, 5. 05T DI E SR E SR S5k
TRESLT ].Hﬁfﬁﬁ#ﬂom 34(4) :496-504.

[14] T3, 2 PH I ESE SR FEIEN S E ES R =5

JSEN ) ] ETE TR ’%EE*J@%HX 2014,20(2) :466-480.

SEAIENIEES



