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LA EERTAR B R AT 0 AT, DO A SO B R B A R B AT Bk o BT SCHRIL S . Gevh 2 b S 3k
PIBE SRR IR T AR YRS e S A F S BTR, AR A B AR R DL S Y S D RE . JRER T TN
NAH BURVET RS RIEY AR bs LA RN E T . MBS FRE R TE, SamrMuRdE. HRRERE. A
WP IR M RV 7 i, SRR BRI AT, U ERERESEIE T BT 5. g2 EnTsn, AR+
ERCEMTRAS R I PP A AR, RERS S ELOLS M H AR TE A T8 R I X B L AR PR A e bR D -

KR ORH WRREE BRI RS HIEMED

hESES X825 SCERFRIRRD A

AR AT RFELE R SR 5 AR AR RS IR S DhRE BB A DG . A H T fE g W S R LA P AR S ThRE I Rk b, $
HAEF=RRAS R T, TRl ARIEAR H R R (1 AT e, AR I AE R AR S RS ThRERF LRI, B R 2 ThaetE
SEYEFE T RFAL R RN GBI R, 1 AR RIS 2 A PE BRI 1S i 2 ThRe e ok, D REUES RAR
ANTRESERY, MR E L BEEE 2016 AFE R AR (bl A A BE REE) (GB/T 33130-2016) Ak, midsifE Ak
W BB e RS BRI PRk Ge IR i) SbndE S A R H B, AR, Hor AR 2R B ae /135
ML AR B S e bs R AT BT, (EARIE X R IR ORI, TR AR AR b
TRINRERVIAR S, WO 2= IO T A fa bt 4 H LI ThRESE T ST, DRk, HIRAMREVE 2R DL
S I RERFAE v 25 FE N\ AR F AT FREE VPN TG P, OF H O 23 SO S AR 0 e N Fa bn N A FH 1 o =
PR RGO, VTR ) LA S nT A, 0T IR i A& HE R LR T A% 75T, DNA
“RMFHEREAEEEFEE. WAMMKEEE, FEERE B AR IR 7B Z N L, BRE
ZCkTa . UEYARARTE B TR A R AR, E WA AR e AR LR A AN, A OGH AR
SREG/D o BRI, ELEEKG T IERE MR AR ON SR A A FH B SRR R GUR R, KRR ) A — Bk b 10t
TPV SRR 238 AN AR g ECAHES 25 @ [RIE, A SCE AR ST iR R AR R B, R R
L) R R AE VAR bR A BN T AR B R 2 PR

1 IR M REVE R AR o B 1) e it

1.1 MEMMREERENR IR

A N A RN FEE, W IR B AR S ENE . DIEEY ) Rk
(Microbial biomass carbon, MBC) A Tiill +- 3G MLk & = K48k, MBC S5HMUK S RN EAL S, TSN
L IERRIFAR LA AR BRI A Y8 (microbial entropy, C mic: C org) 920, A 273 Il 515 B IR AR 120 MBC 3
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ATME, R EE AR 5 R R 22 IR AE B E B SeB Th i) MBC 84k, FiERZZ i#E MBC RIS, Hrsih
MBC iy, FF HA5 R 7R MBC X HAS AL R RLACH L AU, FFIHIE T T nT AR i E A DL
AL A BARARIY . FEEE TR, BEHE . AR DR B AR FEHL AR T b, BIEFEN SR IR e T e B AR
IR BB AR 25 R, WP IR 6 (%) s i B B BE 4R AR AE AN A2, SR A 38 S 26 2 2 1D R0 Nt 38 77 G R Bt P
K, HXFHARGHHE, A AR TREYFEEL, f£2 58 ERT NIFR A, 3 (metabolism
entroph, qCO2) 7] LA 2 B H AR YIS B IR FPIR B, LS U 2B R HE oG R, 38 W AH A AH B AT DAAERA
S R R AR ST, AR R E G AR, 2R B R RO E B S AR E N AR R R
e, (R R B B A TR AR Fin] B2 Sk — 2 ) B L B S AR AR AL B4, [ 25 16SIRNA
FORIBWT S, A5G R R . PLEA JEATAIESE, AT DASE id it 3 B R FH AR 385 AR 4 b IERL A B S R A A A
Xf LI AR R ST, BEALN R Meta 2 B35 NIERNEC RIS, RKILVENEAHF TR A4
K, (EWATTE— @R B3N] 135 CO, MHERS., £ XA R 7 0 F R E SR AT AR, &
Wi KAV R AR TT B AR AR KA IR 2y, SO 3R o 25 B A i S B2 5 T L3RBT, R OGS W 4
SR B LI AR YA L e A A AR S R, TS A TR B R R VR B8, FE X AR FH A LS R A A 5T K
B, A A AN RAIIMATIKE, SAERIKE 0 EIEFR . L35 & KA e & A 1E T
SO, AR SRR M TR ISR FE0S), FEMV RO I, AW VN E R TS W DU e M R, TR
FEMERT, WHAEYE BE, AELTEYXED mBNAE DL, X UL S B E IEER R
A DURIE 28 5 AR 2 1) P47 1200,
1.2 MEMSENFENX A

HIERAEYIR bR R A TR AR F PR AR, 7E 2000 SERTHIWTFTED o BEE LAE DI TR BT R,
I FOB T SA A TTR  I 2 ANE AU IR ) 2 I SRR G o LR AR S 2 ThREE, K
i EL L EAEAR AR RE Y22, BRI S AR AE Y B S R ) MBCL A UK TR DL AR
TS RAATHIL, $8H MBC 577 & IEAHIE, BT /M A I3 0, 56 s\ 2 1R e 5 el
S IEAHRK R LT AU 5 &0 R/ I AR, (8 IR PR v vl Bed e R R, 72
TR ] IR T3], A e A R E &N UK AR R G HHATHETE, Pr e s N, (EYIRE
R R REE 2208, AR T s s ned, fEs 7 AL S 07 T, AR 7 R B4 e 107 B2 HR IE (FAMESS)
DA% 8 TR AR v BRI R B (T-RFs) AT LME A FE 7R LI ) i) RBE I AR S S H0 ), Sk, A2 iR A
AEPIFEARRAERE oK S R AR SRR 3, DU HLBR R TR G & oy, #8 1 hagidE Jk
Bli NP S B VE S P 2R AR O &R, IR T A AE WD AR AR S5 0T L (R AR R 7= 22 S5 4 126, 44 [ 3 DA B A B 1
(Arbuscular mycorrhizal fungi, AMF)HFFT 1) H R, BRSO B/ iz B 8 SRV - BEAAE B UG C &
27, k2 = FH W IEFI A AMF AR Tabs, fa i@ iR, MEpE A r=fe ) SRS RS Thae, HZ R
I oo LR TR U AGRE S AEVIRIBUR e ) AR AR A K ThRE, B T TE S R R AL I Ak A Ty 228200,
HARES RS, TRUEMZ R SRR EERREY], RN KR 2 MES KRR ZE LT
FRI, ERLETEMZIENES LIEIE ). WA A% B3 EADCOCREY, i, IR 2R
AR A 2 AR P e 3 A AR AL 1 B B A
1.3 MEYMNRATENR R

ZRM T — ERM G T T N, DGR BB, AR B it hn il e B U b i R IR /K BE /T i)
B, (HR A TR P& 2 P E SRS Y, A O 70 Bt FH VR e A AR R B, K
it VA e R T B IR A MR AR, (R ST R R A2 B Zn 5 Cr X R0 E <68 I e IR AN Re i e
BU, —HLK, #25E 70 R A M e A 5 gt e bn, RISZHI TR 571, HAR B AR
1 PA K 338 S SR MR s, AR HER SR TS AR 0 FR ot JRGLEEAT PP, (HA 38 Rl B 7 74
WA A S S, IR PEAN T BRI T 182, e ki 2 i 78 o, fEAR T E R T g
T, SRR R R AR B EACR R, WA S EE I SR R E e ks K A AR AR R B
T E A AR SRR 2 248 Ph Sem o B3, R [ A A R SO BUR B, Ak, kR
AT Zn X A = R R ER RS I AT, pH ZBAET S JEIR S BN I R, BRMESRAER, Zn R
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Beam, HAPESERE I, Zn EIERARN, SEERT Zn XRED D BER AR G B8, AR TR
e ) 0 SRR E VAR R D) RE A2 4R 2, SR R P P B e R T e A AR A e R PR A T A
EABAS G RAE R TR I A BB, AT B AE YRR ZC L (Cie: Nimic) T, AR SRR G R TT 4
RO, AR AR E R AR N VR A B R i R R R ARl BAR TIRRUEYE
X B RS Y RN U EAN G, RHIE A A 2 B E G Jm o B2, BRI AR B (Rhizobium),
HEABERB I RONE SRS AR RN L —, AR EEBEY R SOy A S VORI B ZRIEE, ki
WHrtdR . WCEYRT LS S B EORCR, AR RGOy U H s e,

2 A i 2 () R IR AE VI VR 4 2

2.1 WMEMTEN R REN

FRHEBLAT B4R FH ST VPN B AE GBIT 33130-2016 A AR HEHL E4540) GB/T 33469-2016 Rl %1, 4
H P E A R O & H#ih e, W ATUEBORER ™, FHUH TP X RSN, AL i &G &
SN AN T OB AT PPAR S 300, (BAER OB S0P 71, 24K T A A P B AT VY, RAE AL
AR S A AT IR, AAAEIRAT L2 ] HoAtho TR FH B EIPE R, S IR DL i 2
o M BRI R R T R B e /N AR o DA B LRV T35 R 2 T U I I T, I A2 B e T H
AT AT, IR BN A8 AR Rz BUBORH I 55 v

TERHHL Y EE SE M 2 b, RIBARE R oy BB R T, U B A R R TR AR . RAED
()77 5 BT R T S Wt A A R L, TR FL T AN R, BRHLER S R Ah, g R R e
PERE . ERgHREEE SR, RIEY- SRR RO IEA 2y, 23 7 AERIE 7 et KGO, [F)
FEELM B AR S0 . Rk, fEBUA TR PREaE B, AT RUIAGIEYI$E R, ANV RIOAE, # 5T
A H BT E VPR JR o FEFRARIEIUT T, BF U BRI Y46 75 Z 42 IRV X S PRI o dEAT 1 0L, 78
WG ZE Y SRR NG T . OF B bR AT AT EAHE e bs vl MR E I, tnfdEm A EmRE. L
BENPIR KGR AE 2RSS, R 1 PR (BERCEMREE T, IR Y & S8 E R R EE,
T BOE FEARAE VR EAT B XTI B 0 oA o SR SR 2 7, A I N RE e i B LR DR I 4
PREMAYIE . 2R IR DR o RGP 2 400, e b S ) s A PR bR i, R A
R T L IERAE Y, B PR E T IR O R R B A, RN T AR E AR, T
ZAEPRS LAY R, Rt SR R RR L . EE PR b, BRI E AR P A T R I IR 1 1
ENE AN Z R O LU, ATARYE O E Frbr g7 65 & o0 A e2-43), 72 3 ig 1t 7 T, w] R
AT briE, F R LA IR B G AT I e 4, B SRRSO T, R AR R VE R AT
e, TR H Y E PRARUE 1SO 17601:2016 RIAE A e v 25 14 bR E J7 V240 o] F 1 0 Sl A ) 22 AR 1oL,

F1 RATERSITN
Table 1 Farmland soil quality evaluation

EiEf et fE7RIIRE I 5E J5 1 Sk

Index type Function Determination methods Standard for reference
PR 5 pH PO HIERA AR A M B, ok [46-48]
Physico-chemical A S B R 2 % WALk

properties of soil N B
HtoE A7 e - A8 T M OB R A WL A A% [49-51]

Clay content

http://pedologica.issas.ac.cn



+ o

Acta Pedologica Sinica

TR AR
fiE

Soil microbial
ecological
properties

IR
fiE

Characteristics of
soil microbial

community

SRR AL T
Soil specific

microorganisms

A HUR

Soil organic carbon

Eot )
Total nitrogen

RN
Net nitrogen
mineralization rate

A Rk
Available
phosphorus

A ) R
Microbial biomass
carbon

WA ED ER
Microbial biomass

nitrogen

P

Soil basal respiration

7K i B v A
Soil hydrolase
activity

WEM 2 HEAE

Microbial diversity

I R R T £ 7
Bacterial community

structure

HHERHE S
Fungi community

structure

A TR AR L B
Arbuscular

mycorrhizal fungi

W HZEHRERRANREE,
SMAYEAAEREMRRKR

Xf HIER A R AR, 5
A WU AT T B Fn & EG (CIN)

B TSRS HASE AN
S, FER] R H A R A
71

REAB|HIRTEN H R 7]
WA RRE ST, LA LA
IR

VBN IR = I B
®, SREAREFEEVIH
Ky I SE PRI FE bR
LE W9 (Crmic: Corg)

TG WIGR I, T AN
ST R R, W SR
kvilasty/ i3I AS K AN DG/
2L (Cmic: Nimic)

TIERA Y, SRR
LU= BINIAs & =y N A E
(9CO2)

5 HERE R DI
K, FEAURBAUEREE. B
. JREE. EEENE. RN, B
PRI S LT o g

TR R 2 K (X T R A8
Pk, Dhfe St R

P FoR - AT RS S5 M Ry
fiE, ZrHr A T ek

9o JE T L EE 0 E A i AR B
HPE

SRALAHERA, X+
EIR EEERR R AR
~1EH

HAR RN SAMTE; AR
bhidis JCER NS

FMEIIRER: BIE
BAGE: RS TAOE
EHM NI (S R):
AR L ik (S A);
PR BN 73 T A0
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¥%; Olsen ¥%; &R B
Mo

JRAF SIS W

IR EIE

AN BARIEE

HEAEDE SRS

GCIALIRIE

PLFAs % ; PLEL 4#¥T;
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http://pedologica.issas.ac.cn

[52-55]

[56-58]

[59-64]

[65-68]

[42, 69]

[42]

[41, 70]

[44]

[43, 71]

[45]

[72]



+ g R
Acta Pedologica Sinica

FEAE 20 HAEAMNE (@amoA)F R AHFEY /17 16SIRNA [45]
Characteristic Refap, X Thaeit P i, PCR-DGGE;
bacteria 1THR GeoChip

IeAk, fEAR R R e T, AU R AR IE A MU & = TAT R, AR S TIERE
BAEIEAHRRR, DRI 12 TIRE S 2R RAEY R LI BRI, e AR S5 30 A 5%
fEBL ISR AR AT e, ISR BASRS HIERER A IR B, 1 FLAEE bR L F AR A e 1
RIRPEEIRAR, IEFRE NG H G T — R E AR AE L AT W ARESSE0 781, JE7E e /K F e gix
B R . AREAH S SCHR XS B E R A Mo X 1) A 7T, RIRERAAE RS RIE AR, HA R SMAEY K R i
NEY), F, BRI R AT IR AR ) I E R ARUA . AR ] R R R T
AR AT AR ARG TR A B EAR I 5 A B A ER S, SR E bRbRE 1SO 14238:2012,
A% ERZIebn S LR A AR EE TN, WO &R, thah, AR, RSN S A+
HEFE I E VO N, SR 24 AT € 10 B S bR kR GBIT 30600-2014 FF o WA i B 3337 43 (1) AR Py 25761,

7 T -3 it

Farmland soil

background values

1. WixET B X KA

Type of treatment;
2. SRR R IX K 5E 5

Layout of sampling and control areas;
3. REL

Data collection.

Tt H 2t

Treatment Implementation

D53 5 DX S .
s AL
g Calculation of variability
Data collection in i
] index
the delineated area
A L
sitrn |
Statistical test
R l
Remediation AL EEE

Engineering

RTTIERR?
Does it meet the

requirements?

Rw B

Is it significant?

TN Ak
Impact Assessment

Form

Calculation of

variation value

[ 51 F sl }

Project Success

B LA R 0 PR B PP R

Fig.1 Flowchart for quality evaluation of farmland improvement project
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2.2 AN EME

AR 1 Fi A% 0T B PP 7RI  RT , PEA FE AR 30 B 925 32 B R s /N B8R £R32: (Minimum data set,
MDS) J = 45 5297: (Total data set, TDS). S Ed R4 B SCAAREATIRbRIRE , R BT fabs AT VR 10 7
%o AEMEEH P TR 2 5, WGBS BRI VAT P, AR H BTEVEOY R IR Oy I U E
%07 (Soil quality index, SQI), HIENH T H4H &I AR T, FIMLREIREOE . PR E 5200 s
HEEE0T190, A PRI 22 WRIVEAR 773 Wi P9 i 2 $5 £ (Nemoro quality index, NQI) « 32 ¢ [a1 &2 HL(Support vector
machine, SVM) LR HI 51l 437 i 757 1A o] B 1 358 ot S vPAN b (W36 2) . 75 G B DXCET 0T P PR 8 b ik BT 2552k
ATEEXS R I, 24 MDS 5 SQI 454 i, AT LIS H|5 TSD KUK 58, Mo/ N RSS2 R/D TAEE A S0
%, AEAERERE, MDS 5 NQI 4545 TDS 45 R 2 A —SUEo, biE IR IZ I E AR AW &, PlLas
o W K07, IR EE SRR E P A R A RN A, BRI ITER SVM. SVM 2RI H 2
A SRRV NSRS, FNE R BIR T3, RAHIERHAPTE, %07 R # AR KR A HEE 1)
fill B8, gbAk, AT R R R0, LRI AN R By O RIS s 2 R, T T
g B R B2 X T DA EZ MR AR S AT AL, VRN A — A UM R D TR E R RS AT VR
2) B TR GRS e, Wb e B AR RS RO, BRI 3) FE —EHdRALal, 8
B E AL X RRRAE, WK B A e S B REREE TR 4) BT A E S, D SRR BEE 1 B
VTR IIATEM AR R s 5) B E 2%, FIERA T4, AR MR DU & SEBR A BRI H 7= A2 1)

e
*® 2 W RSB KPR T
Table 2 The common method of soil quality assessment
VAN T B R BEARE
Evaluation methods Theory basis Research scale Sample size
IR E SR F R A EZ2LUN 15~50
Soil Quality Index Principal Component Analysis Multiscale
WHED FE 4L PeAE 5 23017 >70
Nemoro Quality Index Extreme value calculation County
SCREITEAL VC 4EB it 5 S5 44 XU B/ SR B B >100
Support Vector Machine VC Dimension Theory and Province
Structural Risk Minimum Principle
BRI SSENRIERSIFITEES KA 60
Stepwise Discriminant Analysis  Eigenvalue classification Large farmland

SR, AEGRZ TSR MR PRI RTSE N, BRI MIVEn J7ik, #SC e T A 5 S
W DR S A e, AR AE YA A B b s AT VR o, MOPA SR bR LLAS & Skbr. R
PRI SIS et Uik, AT AL B v, A Gt A0kt A T o tr, 9 S5 H 814G H AT
M tr, PAFESLAEN TR E S, R o IrESE R 1 hyd. Eotriifesd, i X,
DI IE IO, LB AR SRR « B B AN AR O S ASHE N, R AT RE I HOL AT T H DX A 32 5 /N A
WP 2A Pz . RPIEAR B A) 25 Rk £ 2 B X I, I SRR AT REAR L =0 H X BVECR, AR I H
PR B X A AR HE DX, BLEBR B IR SR AR 22 5 I R i, 18] 2B Jfromo il D2 60, R — I H X4 E =
FEPUARFEX, B RAEKIR G R, JFIE LR, JF R A
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RO

A B DD
5 - X

<] ##ER Control plot D I:J |:| &

T H K Treatment plot |:| SFeAE X Sample site I:l D T H [X Treatment plot @
Kl 2 RHEDE R X R EE

Fig.2 Sampling sites in the treatment plots of the field experiment

T FERUR AR AT R oRAS S AT I X SR (R MR R B, — 809 3~6 M F1JR), SRR S
PRARBR I IAREL 5 | SR IS | MR RARI R Aoy =22 5 j SO BRIX 56 | AMRE

1
) ij1

BUARE: Ay =12 o ey S B BEATE G TR, SRR DRI IS R PRIE s o, ey,

Y ij1
Aa].—Ac].

j(na—1>s§+(nc—1)sf/1 | )

+
n +n -2 n n
a ¢ a ¢

NI TS IERE . B & TEAKFy 0.05, BEATMSIAEA t KL, AXWTF: t=

i, Ao FIAC Y ARTREF R4 | M kA O P RIAC I T, n, Min 2 B Ay RBE X RIS X okt 52

5S4 AT SR X B AL AL A S 7 22 R HE X AR AL HE My 220 90 X 90 PRI e SR % PR 22 S,

FEANFRIL B E X B X ARAE X, 40 2B, F 0 RAEZ I BRI Hr,  DLORAIETH H X 3809 A< B A5 2]
$eTte BIH X AT, B 2R H 2R, Al 3, AT ekl o ANRISRBRAE X, A 2 A B R EE X,

FEAT R LB ot , (S Egirt i AN FIRZ, 75 22 5 HU o B 506 i it -5 0 HE 2H 5 a) ) 2 35 1k
(7 ZFF 1 EFE Dunnett’s XU AL IR 32 HIX R 0 Hr, 5 ZAFF AT Dunnett’s T3 £558).
A OO v B<] B3I Control plot
A O ,,,,,, A [ ] s#ERKa Sample site a
A SEAEIXD Sample site b
.- ........... l:l O FAEK e Sample site ¢
A ot RFEIX Sample site d
1

K3 ZRMRRER
Fig.3 Multi-types sampling area
R ISR BON RIS B %, FEIRIURAE X B0t B IXAFE R Z2 BB U T, B0 20 Fa b AR R H0nT e
DI UKoy, ey, MM Btk TR ECR B R I TRAR, ATl 738 RGEiHkate, i
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B EIRMTRAA, AR —UCRPE R, & DL B35 8 ir e, PPN AT Es ROvE Tk
GEIR, P IH AR . R RAE T AR RS, MIRPREDR AT EE, WA BERT & EEOR T R UM
FEfi i, SRR RHMTER EIRIGE . ik TR, IR TRONER IS Rt .

WINEE G T BARAIIE, 5 Ba G LB A a1t . XD P3RS R REVE AT 32 B2
&, ANEVCRHZIR, A28 R I AR bR il 70 B ST 70 SR M AR5 G 1 7 SO A DR AT o 183841,
EEERRRE, MAEMIRI AR TR, LSRN, o amiah, MAeENZEEEREm 8 A
REE I A0 IERISRIIR &R, HORRZ BV . R VivE S5 D SO ST A (R 580l b, AR 7 4k
PEVHRRR BT IE AR EVSE AL, W THEAFAE— 8 VEAPPINRbr 45 & T3 EA T, IR (]

87,

3L Y

ibArEn, AR H IR RN, A E MY A AT A, BREMS S BRI R
A LU R

D PP FEARGRIE R 58, JF DB AHAM R AR RE 2 E R A8 I8 IR B s 0 LT
BT A 2 5o mi,  (H LA S LR BB R BUOFANRE, IR A IR A AU R v ts
PREE RS, ARG VP R R R SR AR B AL, JCH AR R I AR I A . HIREE
I E RT3 IR R b, B, IR AU 2 R B AT Sk SR SR A LR E Y A K,
o e U U SRR AN A2 s AR U T 5 U I e A R SR AR s e KU o, I R] e ol i
EFEAREL, BV EY B K E R B WNE, AR B TR EY RN 2D, B DR
I 1A LA R e 3 L o LL A LN

2) S T AT B AR AR IUH BT I, AR MR BEAT IR AR ARG, R DLSE AER S e h AR T A
PR IR Ao A 4 F S A D 8 R B 2R BRI DL s O BEREA 0 i A D 2 A A AR 3R )
RFEVP 5 IR TR A S A SR T It BEALAT RORFE PSR IU R A S B, Spvt i 96 1Y) U7 A
XFEARPRST > AT PRIEAR FH 5T AR L SE A

3) HIRGEYIREVE A S T IEEA R SR AL S, R AR R O 2 AR A R . AR 2t E AR
TLRARFE, RISCEE B, e DR, DOARIR e R IR ZR . HIRMEY SR AR REY
AR R IAZ AR, AT DL, R DA SRR I B A AR, AR, TIRBAEMI R R R
WA AT FUI BRI, 2B 4R, S M IR S ORI A TR S SUAMAEL, R ARKR A JE
7‘5‘[,:'—"][94-95]O

ARV TR R C2IZH e, (EAFFEER R AR U Al IR M2 8] SCE D384
ORI DT SRRV AT ST, SR O ROR R B R AR R AR, A T IR
VR T B A B SRR R R BB R RR SR R S IR B BRGSO R U MR AR 5
BV IS TR A 1 PR,  RORBE T AT BTN A R BT, SE ORI PR AL R KT
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Application of soil microbial studies to farmland quality evaluation

LI Guangyu WU Cifang'
(School of Public Affairs, Zhejiang University, Hangzhou 310058, China)

Abstract  Sustainable development of farmland productivity is a major target for farmland quality evaluation. Soil
microbial flora is usually used as a biomarker of sustainability of farmland. With the research on soil microbiology gradually
maturing, it becomes advisable to evaluate farmland quality from the angle of soil microbiology and to analyze whether or
not the tract of farmland under study may have a bright future of sustainable development from the aspect of soil microcosmic
mechanisms. However, the farmland quality evaluation systems, currently available, have not yet illustrated how to evaluate
farmland quality from the angle of soil microbiota. Based on reviews of the literature concerning farmland quality and soil
microbiology, this paper elaborated how to use soil microbiota as feedback of farmland quality, especially when related to
farmland management, food production and soil pollution. In line with the existing international and domestic standards of
the industry, the paper marked out microbial biomass carbon, microbial biomass nitrogen, soil basal respiration, hydrolase
activity and microbial diversity as, microbiological indices for the farmland quality evaluation systems. In using the common
methods to evaluate soil quality, such as soil quality index, Nemoro quality index, machine learning and discriminant
analysis, the objects studied are always kept in a stable state. Moreover, the evaluations using these methods seldom involves
any soil microbial indices. They usually need the support of basic data or are more suitable for analysis of large-scale soil
properties and positioning. In addition, most of the evaluation methods are more suitable for scientific research, but not so
for application to farmland improvement projects. For evaluation of farmland management at a small scale, it is necessary to
develop a more accurate and more convenient evaluation scheme. Based on the designing of ecological comparative
experiments and the method of Duncan test, a new flowchart was plotted out for farmland quality environment. By comparing
control with treatment in the experiment, variance rate and variation value could be obtained for analysis of effect of the
treatment. Post hoc validation tests, such as Dunnett’s two-trial test and Dunnett’s T3 test, were performed to analyze
significance of difference between treatments and control. In the end, an effect-evaluation table was established, reflecting
effects of treatments on farmland quality. This study indicates that the farmland quality evaluation system encompassing soil
microbial indices is more sensitive and comprehensive than the traditional ones, and the combination of soil microbial
properties and soil physico-chemical properties makes the environment more reliable.. The new evaluation system fits better
farmlands under reclamation and amelioration which means that soil microbiogical indices could be used as important means
for diagnosis of farmland health. It is worth to note that the new system is more suitable for quantitative indices, and needs
to analyze results of the evaluation by taking into account changes in soil physical and chemical properties. For the relative
abundances of soil microbial communities obtained via sequencing, this method still has certain points worth pondering over.
It is advisable to adopt the method of primary axis analysis coupled with that of community classification in analyzing soil
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microbial communities. Soil microbial properties readily reveals mechanism of changes in farmland and hence could be used
to improve efficiency of farmland management. Even though in the course of using soil microbiota to evaluate farmland
quality, there are still a lot technical and analytical difficulties to overcome, it cannot be ignored that soil microorganisms
play an irreplaceable role in the evaluation of farmland quality and will become an important analytical tool for defining

quality of farmland in future.
Key words  Farmland; Sustainability; Quality assessment system; Soil microbiota
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