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Abstract: Soil pollution is increasingly serious in China. Since the toxic effects of pollutants on soil organism are

depending on their bioavailability, the soil environmental quality standards based on the total amount of pollutants
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cannot meet the needs of current soil management. Therefore, it is urgent to study the soil environmental quality
benchmark based on bioavailability. At present, although the research on the bioavailability of heavy metals in soil
is more in-depth, the research on the bioavailability of organic pollutants in soil is far below the actual demand.
This review outlines the organic pollutants in soil with regard to their chemical structures and species, adsorption,
absorption, migration and transformation. The key factors affecting the bioavailability of organic pollutants in soil
were summarized. Finally, the development of soil environmental quality standard/benchmark based on bioavail-
ability was discussed from three aspects: the current situation of organic pollution in China, the distribution of soil

types and the selection of organism species, in order to provide a reference for establishing soil quality standards

representing local characteristics in China.

Keywords: organic pollutants; bioavailability; soil environmental quality benchmark; localization
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AR RO S s K R/ 6, I Wan 4587
WE5R & B, A AUBE IR IR 1 B K PR =7, B 5 5 /N2
HR S B R R P BR A AL I 2 G il . (HIFAIE
B KRR, A A AR R . Yo P R IR ST 45 R
8 2205 T OREETE /N BRAAS PN 04 A W BB log K,
YT I T R, 35 AN [R) TSR IBOAR B2 1 22 1R — 2K Tk 3l
b 20 IR Y WS R HORE A G A, A LTS
WG KRG I [R5 T A LN TS G )
W BT RE T, BEAR T 15 Je W i A vl 4RAS P AR
[l 35 YLy Ae A A I B R AR B AN ]  Navarro 45
5T K PR =<0 A8 BH 2% 77 (halogenated flame retardants,
HFRs)7E M 851 & 4 (9 BAF {EAK T 2 b5 &9
(perfluorinated alkyl substances, PFAS), 34§ i iX 7]
AE/Z T PFAS HoA3 5 5 1905 A M AR % 2% A
PR, T2 2 B R AE B8 00 o A e A B AR P X
TR ALY, o SR 5 B ik
WS T AE— € 1) pH 251 T, pK, (B 2352 M HL A 25
A, BT MR R B RS 0s Ye W 25 5 it
FE YRR BFT, T 191 25 45 G 2 ) 20 40 B HE e
L2 AT A

AR 535 G5 HE) 1A [A] 4G 1Y A, 2 52 e A=
YIABPER EE N K, PCBs 2B LA AR FH
N ke AT A e e 2 | B e S
R M H A A 45 R N 1) B 4 0 AR BUR Y PCBs
5B W R S R ] e 52 B BRI, S Bk 27 i
T BB ) B PAHSs S 2 Aol 2 ASPL R
WG 2 &9, BASEN « i+, 4
YEWIAE™T 4 57 T PAHs 9 QSBR #E 4, 45 K 1]
PAHSs M4 R At 232 2 M 5 S50 e, =5
() 235 ) 5 2% | 2 A P il 1 P s BoxfE LA iE AL PAHSs
S ERAERN, BREFEMIIR TS E S 1
XTHE R M AR (VCHSs) 1 W B RE M | & 0 55 1= Xt
VCHs F W Jf 2 4 il 58 )5t BB 3 22 i 3 oK,
MG E AR R e SR s D SR 1
Ui N R AW TS

4 BILFEY T IFRNIEREE A B ERIT (Dis-
cussion on establishing soil environmental quality
benchmark of organic pollutants)

4.1 IR o o SRR 2 A AR

VFZ IR E B R T i T A LTS Gy ) 1
P55 Jo it FE VAT 9 AR R B 3T AR (E AT X B 4
JRBIBEFEIL A AR 0 S PR EAR AT A
[ (Y 22k 2 (B R i T T SR R B T e A e 1

KA BRI HITT AL BR AR Bl 2 13 PR BT
SEFEUE, B 3G Y X R I PR RN R A
AN RECH TR PR . PR ARAEAR 48 O
PR AR AT LA Ry BT A e KU DA 2
SRS VTAG PR KU Al A b v, R 2 I SR
AR AR AR, 3T T AR R B BR i (H T 2
AR RS 1 R 2B W AR S A DR AP 5 TR TE
WO R B R SR Y PR T
PRETE 2018 4F KA, A AG (L ERRIE i A M £
S G XU 4 2 AR v (14 T)) (GB 15618—2018) (LA
TRRCA T PR ) ) FI A PRI o i e -
ST Y XU 4 45 b 1E (104 7)) (GB 36600—2018) (LA
AR HHARAEY ) o BT AR EAS P2 a7 50 (9 35
FRITE | T Jefit R i 376 (R XURS: A8 il {1 R HEE 2
DA T XU i AL R 232 - [R) AR S I 1 #B 23 A AL
QP RIPRHE (R, Forh, (IR R bRV ) DUCRE 7S 7%
S TR B R T [ BB O HA I H il T
IR i 326 1) ottt FH b o ) wh s o Sy M 00 s o
A HLTG G 3 T 31 PR R A DL (2
VHCs) 21 Fpfd8 & A HLY (£ 2 )& PAHSs) 14 Ff
A WA 24 (organic pesticides, OPs)LL & PCBs £ 7R Bk
ZK(polybrominated biphenyls, PBBs) fll " BEH S £
TR

ARk BEE A LA S A i Fe 4
AP RRIN 28 ZE BRI FrASER
AEP ) SUER T AT 258 LA K A SR S5 A AN ]
PRI Ml 25 5 | E 2R VE T Tlk ¥ Yo W ) HE s S
A 75 B P AT A2 RN A Y 5T, 2005
A4 1 22013 4F 12 7 B4 3895 Gtk 00 o 4 45
REU I IR TR EBEH A Tl % 5 A A L
UEE. X7/ KR EAVAWANRT R RV 2L N = O % Y S P R
f& PCBs , £ R AWt BRIRFESE, SVK b 713
ISR 0 R VL A LTS e 1 2B L
TEEPRTG YRR B D Bl T3S G 0y AN W
TR, OB Z2 1) 27 3 X0F A LTS ey i) e ) 4 [
SN A A AT TRFSE . Sun S5PH T4 R
TR -z A i E A LTS P B oA
O, A0 75 A HL A A% 245 (organochlorine pesticides,
OCPs) ,PCBs ,PAHs 48 — B iR [ii (phthalic acid es-
ter, PAEs), 5K i A1 i A2 4 T 8 (poly-
chlorodibenzo-p-dioxins/polychloro-dibenzofurans,
PCDD/Fs) {5 4% ¥ 1) 43 Aii ¢ AE, AR IR ™ BF 58 1
BTEX #1 VHCs BG40 At 00, i bt B H T 3R 2,
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H T ] L s e K - Mo IR 2 B sl o A
R XTI 7 B BT 4 A ASCRE B¢ [l it [
RN AR 285 R IR X R 327 X AR
JE B P52 M DX AR L S Tl i b | 7 9 A 2 e 5
DX, FEHBIX 6 AT IR AT A B X A R
TEFREA PTG YR A 2 HE R BLIY B, A Y 1 3R
S5 S AR TS AN BRI 12 M 75 e XU A8 12 20K
U, AR AT TR A A HILTS e 1) A5 o o i of
5,
4.2 FETHYARNER L bR S 05 ik

SRR B R ) B R B A S
S REPERE , W5 g 700 R 5 AR WO 2 8] Y 5%
ARG AR AR RE IR LR ST SR K
P I DL, Ve — 7 1 Bdls SME 7 R AL 5
ITERSONAE o AE R TR XA [P e L A 5 4 )
BRSO ok =, HLBOA A 15 R A RS
IT73% , ARG 1 BRI i A v 4 R 2 B0 B
PR R i SRR SO T e A= WA R E B R R
TEAE 2w A 15 U O T PR 2800, 2 T S B0 Y
LR

F Tl [ 0, 523 AR R2 I, AN [ 31X
R b S o 2 SR AR K, T A A Ml R 2
PR . FERCEERR L,y TS K SO AR

N SR | SCEAT DX S A1 e B 23 A1 Y
FRiE, 7R b, 3 B AL B A R AN R4 B
ez AN R, MU A 3 B L A g
PRI RS RS B0 b LS OR R
LIS LR LR R b 2R
B PR S R, KRS A [R] — 23 B A
R 1) PG R A AR A 5 8 S R 1 0 A R
S, A WL 5 e BAGBAR , o 2R 1 Y A R
RS & B b RS b KRR A R IR
AR ER 2 IR AT B, ST I A 1) B 26 5
PCRGHEAE | 1T PG R 5 2%, 22 ORI L o, 220
PO AR, B2 TSR R A
o DX EVSEA LTS Je W S A 5 A A s o i
XHEP RO AP AR B R 225, NI, BA
S AR v BE K B A Akt AT LTS A R H
b, T A WA RO Y S PR3 T e v L s o AT
FEBEHTN IR

FURTAT X 398 75 Je i AR WA st i R ]
PAGI R 2 28, —Jxk e 83 Y Wy A ) AT A5 5 i A
FRIUBFTE, ZIe Xt L b {5 QWA RS HHL o3 i S
TIERRSE, 53 X T 2 B T A A R 1 ik ofe
B2 D5 1% , B SE R JSOR IE B 4 i 45 AR A b A AL
SE AR,

®1 BOERTERERERELE

Table 1  Part of national soil environment standard types
5 b SRR B AR v T BMFIBERL R FEAIT I BT YA
c Standard types of soil Whether ecological Majororganic Whether bioavailability
oun
w environmental quality security is considered pollutant is considered
ESE| b e L (E P
OPs . PAHs
The United States Soil screening value Considered Considered
VN TR R P
PAHs ,OPs ,VHCs ,PFOS
Canada Soil quality guideline value Considered Considered
Yelx| TS P
) . o ) PCBs .BTEX ]
The United Kingdom Soil guideline value Considered Considered
i = T ifE 2
BTEX ,PCBs
TheNetherlands Intervention value Considered Considered
Tl fith 5 ABL/A T Sl B/ T )5 (L I
Germany Trigger/Action/Prevention value Considered PAHs ,PCBs Considered
HRIRHT P (E e
TPH ,PAHs PCBs OPs
Australia Investigation level Considered Considered

1 : OPs TR A HLAZS , PAHs Fo/8 ZHT51E , VHCs Fe/R 3 & 1L i 1842, PFOS F/R 2 Bl iR 3h , BTEX KR K R Y, PCBs F/n LA,

TPH /R BA IR,

Note: OPs stands for organic pesticides; PAHs stands for polycyclic aromatic hydrocarbons; VHCs stands for volatile halogenated hydrocarbons; PFOS

stands for perfluorooctane sulfonate; BTEX stands for benzene series; PCBs stands for polychlorinated biphenyl; TPH stands for total petroleum hydro-

carbons.
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il A - A SO I 1 4 B S bR AN U TR B
SEMA A LTS e LR WA R ) G | i BRI
2 PR 7 4 [ 3 T 3 e 0 A 15 A 3 A3 Y
U, PR AR 0 ) G A v T i = R4 - 4 4
SRR B AR+ 2 2853 il e 1 o i A S 1E
(TR R w55 R (Ll A7 4w =l e 7 i L P
HETEAERT LR FR BT R (US BPA)TE il 2 A 745
(A I 2875 18 T -4 rh pH AU AL & A8 1k
X5 G R PR AN AE A A RS2 R 8 pHL 43R 4.0
~55.55~70 Ff170 ~8.5 33 AKX u] KA HUT
PN <2% 2% ~6% 6% ~10% 3 3 4~ [X ]

FRE A A IR BEHE 2018 4F & A 1Y (A FH Hu b 1 ) 1)
(GB 15618—2018)H" , [ T pH {H B2, I H
AR pH 30 oA T S H A 43 < 5.5 5.5
~65.6.5~7.5.>7.5 34 #4535 e 4w T Y
Py 1y i (DRI AST TR, 387 P A6 0 A LSCH 0 [l
o+ A LA BE43 <1010 ~20 . >20 g-kg™' 3
£, Shangguan &5t X6 3 A [R] Hb X (14 384 B
Fi AT TR B R R | PR R 2 A AL
R 5 2:<02% 02% ~0.6% .0.6% ~12% .
12% ~2% >2% . TEFRE TRk LA IR
il TAEH, IR bRl oy 48880 i A TSR

x2 REFEFNZIINIHER
Table 2  Distribution of main organic pollutants in China
teE 27 FERP FEAATHIX
Pollutant Main source Main distribution area
AEALRIE I, AT A IX (VTR T PEH )
OCPs A Northern and Central China, parts of Eastern China (such as Jiangsu
Pesticides
Province, Jiangxi Province, etc.)
. . . AT =YX R 7 AR A X (I R4 VAR
PCBs AT JEFEHO T AT PCBs 915 Yangtze River Delta region, southern and Eastern China (such as
Agricultural chemicals, waste equipment containing PCBs . B )
Guangdong Province, Zhejiang Province)
HEZRIEANPE A X, AR X (AR T BT & N T BRI
AU AT AETT VLT B BT R 4R SR EA X AR
PAHS PR R AT BRI AN 58 24858 | Tl @I Northeastern and northwestern China, Eastern China (such as Nanjing,
Forest and grassland fires, incomplete burning of fossil fu-  Shanghai Municipality, Taizhou), Pearl River Delta, Beijing Municipali-
els, industrial by-products ty, Changchun, Xi’ an, Shaanxi Province, Xinjiang Uygur Autonomous
Region, etc.
AL 2% HFR) BRI AT A FH A2 iy 3T A Wy ]
5 7K HE L 45 FERAEE R FIA DR T WA A M A m X (IR RS R
PAEs Chemical fertilizer, pesticide, plastic agricultural film and  Farmlandof Xinjiang Uygur Autonomous Region and Hubei Province,
other agricultural chemicals, municipal biological solids  Southern China (such as Fujian Province and Guangdong Province)
and sewage irrigation, etc.
VSRS P S fh B 252 7 SR
ATl B9 KAIL=MAUW LA T ARE R WL KT RIS
PCDD/Fs Waste combustion, by-products of chlorinated chemicals  Yangtze River Delta, Jiangxi Province, eastern Guangdong Province,
and pesticide production, by-products of pulp and paper  Zhejiang Province, Tianjin Municipality, southern Taiwan
industry
TALBEK KM 25 S D RS L 628 —4) A 6 0 25 5
BTEX Industrial wastewater, sewage irrigation, pesticide spra- The centralChina (especially Shanxi Province), northeastern China, the
ying Yunnan-Guizhou Plateau in the southwestern China
B VHCs (RS i AU )3 TRl ZRACHBIX AR AP R X 0 L v A PR A
VHCs Waste products containing VHCs, machinery manufactur-  Northeastern China, Northern China and southwestern China, especially

ing and printing industries

Shanxi Province, Chongging Municipality and Sichuan Province

T : OCPs R A LA ZY , PAEs 7R 488 — W MR , PCDD/Fs F/R “WESe R,
Note: OCPs stands for organochlorine pesticides; PAEs stands for phthalic acid ester; PCDD/Fs stands for polychlorodibenzo-p-dioxins/polychloro-

dibenzofurans.
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e A ALTS Y TE A R+ B rh i SR (A

M RIS T T IR PR, 7R R
AR RTS8 I 2 AL Y o A
o AR R o 5 B (B IR L X
Ty AR St LA PRI A P 4 S B 8 1 7 4 i
TEPRJCEEMR TR 13X — IR, FEEFRN A BT Y
S PR AT o 22 e 4tk Il IE 23 A R i 2
B 25 AR B W1 Adams ZECVERXT/NAZ Y Cd
WAL 5T, ABAT LTS Y 5 8 4w M s DA
MAE RIS B AIR R 257, Ay
PR Qe NP i wee Sl S i N i W B e w1
BTG G5 20k B T B B, U HOE A
MU &=, D34k, &840 B S St D i o bR i+
SR TR B 5 s A DR A ) R 8O IR) A, N W s D12
FE SR E 8 3.4% 1) 23 R bnif 1R oAl
I+ R B K TG K BE (no observed effect con-
centration, NOEC) 5} B FE (R ) ¥ £ (lethal (effect)
concentration 50% , L(E)C,,){E LA FrifE 3 50 +
B AL S B U HATRY IE . N 2= pg R
PR3 0 A7 AL 5 B R % 4 2 10%
25% BT SRR B AR oE 30 pH R 6, B+
A 10% , BB FACHAE 10 cmol kg™, A5 L & 1
H 1% 57 AR IR [ A S R O b o g
XTEEVERE R T IH — A b 3 3t 2 3R R A T A
A58 o g SRR 5T 1 — A 7 1]

SEBR A e Z A O Y AR A AR Y
A B | L VAU P aX < b AU LIS e el TR S~
AN AR AR S & B LTS A
IR AL | BB ¥ A4 it K 3 4 AR MERR & R
A R BTG Y LR A AR R e, RICR A
RS T Aebs , @ A RESEE B he R R LS
P FEF RN o 25 B B AE T 4T X R A
YL A 1 AR O I . R EEA I E
(A AR+ 3 T 4 Jm 5 e o JShn i) S 3R
P AL 3 4 B A S AR A AR ES WA T
B ES B AR 2 A JE A RS I ik, T
RS A RS TR IR R At X A0 3
HEERRHE ARSI E I ERTE, HETRA Y
A S I R 7 s i s Qe 24 2 4 TR TS 4,
EARAAYG LA RSN E R E, HE A ZF
BEXT A DTS B A S80S i 4R O 0T A&
oK, Al A ) A R PORRS 2 X, Tenax B fiig 2 i
AFAEFEI PR O 1, © 8 T PR AN PAHS |

OCPs ,PCBs Flfig i & 554 HL15 YL ¥ AF L 18 sl i R
Yy B A S B E TS A kB —Fh T L
73 325 FH AN 7] 8 F0A [R) 7 1 4 BB R kg 2 Ly
2, DR BRI RS FE M K R I O

IR 2 B R R R R S e
SR BRI, SRR b, A X - S R v R
B B S Mk R ) S B R e ELA S ) DX
DAL b7 ) 5% 3 P M A 8 B 05 o a s o ) S Al L %
DX P 5 il o 1ty 1 ) SR B AR M S — i %
A QIR VY 22 45 M XA T 4% F Y g S E
2 [ 25 M 1) R T3 FH 2 S PR O0) E HERBE
bR e B E A SR EAR I E , 45E 9
AT IR DX A AR A LA R 28 % 55 1 0 24 il - 9 AR A 11
FETE A AN b DX 1) 3R, H A0 [ BRI
H ATt Y0 NS e & 0lH e TiEH T
A b DX ) B Pt 498 75 % AU 7 2 {1 s A 1B
ELASHY R H RSB i id A G
4.3 REEMEYIFN R

PR e B () o A A R —E AR A
SZARIEAT BEPEECE 0 R T B, A0 — R B 32k
Yih AR A Fh, SZ X Fh A RS RN e
S EE RS R N R . S E PR EXT S
ZARMBERR IR, EEALE LT JLARY . (1) BE R ik
AR RGHEFE; QS &N E Y ()4 HE 1
s sh i EH B A (46 585 P U B
SECTAE AR S AR e R [ L B T B 0] WS
Fp At S v R R R R 25 L EZEAMER
& KB LAY MREY M5 R A Y &5
SN Z A REAE Y (0 H R IR B BB R E
P [ ML ], ASTR) X P AR R M
T2 MBI () A (], AR (%) AR A 0 B8 28 DA W A7 A 25
S T PR 1 S A AR K B R TR, e
Sy DX A 3R I3 o s o B A 25 R AR - W
HRAE XS IR AE XTI R AR R A S5 P oY, 4 B8
IR E EEAEY R XA O, GnER 3 R s i
BRTCHEAER B TARE B T 5 DL 58 8, gk 4 B
7 s MRSV TR — 24 AE S i T ARSI T 3R
KT e YA+ BN 8 bR, 036 5 B,

5 R#5RZE(Summary and prospect)

P E - BEPAIE T Y (a8 H 25 i, X) 4 1 s G
FI8 M DO R L ) A R ke, A D RS YA Y
HETB, RHEEE B AR RN S8 X T AT
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Table 3 Regional distribution of major crops in China
KA EB X
Crops Main distribution area
AR AR VLA A BT ISR e YA ) = V0P SR VP A 4 2B 0 DO il TR DT AR A )
. A FOHTITA 4
2}
Padd Songnen Plain in Jilin Province and Heilongjiang Province and Sanjiang Plain in Heilongjiang Province; Jiangxi Province, Hu-
a
Y nan Province, southern Anhui Province, Sichuan Basin, Chongqing Municipality, Fujian Province, Guangdong Province, Zhe-
jiang Province, etc.
sz TLT 8 R ARAE T X HoR A s B 77 B Ik 1 VA X Bt v Ji 2 LUV A — e s AR b P D i A X
Wh Liaoning Province and central Jilin Province; southern Gansu Province, Ningxia Hui Autonomous Region, Shaanxi Plateau to
eat
Shanxi Province; North China Plain; Guangxi Zhuang Autonomous Region
FIA 2 PRART ALk 37 BRI 1130 DX 5 P Sty v S 8 2 2 L L)1 i S B G 2 0 L A 4 WG 0 R S X
S AZRALP X
Corn Heihe Valley of Gansu Province and Ningxia Hui Autonomous Region;central Inner Mongolia Plateau; northern Yunnan Province,
southern Sichuan Province, southern Shaanxi Province, western Hubei Province, Beijing-Tianjin-Hebei Region and northeast plain
K& ST FAR AR BIRVLAE RIS AR 1 2R ma &
Soybeans Northeastern Inner Mongolia Autonomous Region, Heilongjiang Province and southeastern Jilin Province
JFR2E AL R S LA W A TP 4 Rl AL S5

Crudefibre crops

The middle and lower reaches of the Yangtze River including Hunan Province, Jiangxi Province, Hubei Province, etc.
BB TR B DRI 5 LR A LR R E T R IE 4 2R B L ST R 4 AR

The entire territory of Xinjiang Uygur Autonomous Region;northern Shandong Province, Tianjin Municipality, southeastern He-

FURFCHLX LNARE S R =ML =M A A A AR
The Beijing-Tianjin-Hebei Region, the Shandong Peninsula, the Yangtze River Delta and the Pearl River Delta, the northeastern

WS AR XA ER T B M A DR A R AR O I X FE KT SR A S S

H4E
Cotton . . .
bei Province and eastern Henan Province
Vegetables ) .
Guangxi Zhuang Autonomous Region, etc.
%%

Tuber crops

Central Inner Mongolia Autonomous Region, southern Ningxia Hui Autonomous Region, southern Gansu Province, mountainous

areas of Sichuan Province, Chongqing Municipality, Guizhou Province, Yunnan Province, etc.

Bt B w5 S BTSEAE TR FA D R R LV A R RS R THIE AR AR

KR
Frui Loess Plateau in northern Shaanxi Province, central and southern Xinjiang Uygur Autonomous Region, southern Jiangxi Prov-
ruits
ince, Guangdong Province and Fujian Province along the southeast coast
-— TEE AR SUNA TR IO B A X R AR AR A I B A

Sugar crops

ok
Oil crops

Yunnan Province, Fujian Province, southern Guizhou Province, southern Guangxi Zhuang Autonomous Region, Leizhou Penin-
sula in Guangdong Province, etc.

A AT PO AR X R LA AR IR AL ES TR R R R T PE A JLER B SR AR X LR
Eastern Qinghai Province, southern Tibet Autonomous Region, eastern Hubei Province, northern Hunan Province, southern

Henan Province, southern Anhui Province, northern Jiangxi Province, northern Xinjiang Uygur Autonomous Region, etc.

SRR Y L PRI i HE AT ST, X R SRR

M ESH AN TR] , A ) 2 XA AL 75 G A Dl e A7 B . 22

S G RO B Al B FRIE F AT I
B R T R PR R A, TR R Y
AR ZOR B FE AR 5 SOk, (3 i gk
U R o 26 23 Sk 285 ) ] — T e ) 04 2R W0 A 2
P, BT E MU A G B, S 4 h TR
MBI R, AR WA AR 2252 SR AR A
Lt B A AR AL, L el T D s e R s AR TR

Sk EER AR AT HEWERF TR, A4 X %
AN,

BT LRl 42 LA LR

(D)ARE TR [ LA HLTS G BUIR T SR
(75 R REVERE ST 5

Q)RS A TR Y 75 e PR 1%

€)) ISR IREE 7/l 7 R S X WS
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Table 4 Native soil fauna of different groups in China

TR AR GIL/ LS
Soil faunal group Soil fauna species
/AL A S LA
Microfauna Protozoa,nematode, etc.
A SR H W H AR LSRR H ()5
Mesofauna Springtail, Acarina, Plesiopora (Enchytraediae), etc.
KA LIS RN N N R R 2
Macrofauna Earthworm, millipede, phylloxera, snail, etc.
i 2 RS
Megafauna Mole, etc.
WRHEEH Wk | o 45

Surface predator Spiders, beetles, etc.

x5 WEDHTEEEETNIER
Table 5 Soil health evaluation indexes

for microorganisms

251 Ei=tan
Category Indicators
(GRS N DGR RY/h N G
W o C 15
T Y BE AT

o . Microbial community composition,
Soil microorganism o o
microbial biomass, microbial
entropy, microbial metabolites
JOR G M B U P i A

Urease activity, dehydrogenase activity,

BB 1
Soil enzyme activity

catalase, phosphatase, transaminase

A 3 5 B e e A A

Soil ecological processes

LS AR I | - R AL A

) ) . Soil respiration, soil nitrification
dominated by microorganism

Gi— WA RS TS RIS BUT %

(YT ROx e [ AN [ 1 Joie = S350 A s DL A F 5
Xt HL 15 G ) A 0 A 0k (9 SR IR 1 HEA TR
F

()il AR 2 2 4x - HE BRI S ME T 2 B F8
F7, WM S P TR I AR S AR

BIREERE i BH1967—), %, AR R, HE4E 507,
T B2HR GG A RN B AR TR T R ERAT R,
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