#5345 5 5 W + o R Vol. 53, No.5
2016 429 H ACTA PEDOLOGICA SINICA Sep., 2016
DOI: 10.11766/trxb201509070316
= N1 : [y ‘:E — 1= %k
ETm/PMEENmAMX L ZHITIERETEM
WK wA%R X B & B wE FEE EmE"
(1 B R AR KA PR SRR R 224 B, s 210095 )
(2 VEVHE A, TEVEEM 342700)

B E O WA TRERE X TS R I AR A AR, fE AR 13
BV IR bR, HES IR B/ NVEIRSE . A5 IRERH . BIRH AL . &4, C/N. AREES
R EMERTE, SHEERARIEL26.1%. 11.2%, 12.3%, 1584.6%., XEH LIESKE. A
ROER . ARG . ARREE. Fe't. Mo, R JEMEY TR R A R RS R B 1H37.6% . 91.5% .
108.1% ., 17.0% . 349.5% . 143.1% ., 217.9%; ¥ iz M M4 Y arek . BRUE SRR B IS M 1Y B 5%
TN, MRS EEREESTESRE, HHERSESES BRI LR EF2ER, ¥R
L dUBCR 9301.94% 100 g T4, BEFERTANAR M, R A XHREA I M T vk, 45

SRFWIV R H LT ITO B NGRS I pH . 2R AR L Fe™

C/N, &HBUR6N TR, B

P S o 48 5 0 R T ARIR [ o DFSR A RAIR I R e B R iAo . Rl R BT BB
KERIA WM LIEEUE; TFOERR; ROMIOESE; LR

PESES S114

iR R —2mik E = /KR, R
FEGTIRERE ERMBIX , %R HEA Y
FizE. AHURREZ . LHOREC . SRR SRR
AU TR A T A R 3R Y AR
Fefiis027.99% ), iR B AR R,
Rl TT v 12 R A oE, v o A
M B A R R PR R 2 AR, X R A I
HAMELE L,

+ BB /N ECHE S T8 AR A ST R T R T
(SR AT IR L /N SR A A R R
2, W ERGT 0T AR, WA AR
F A A Norm (AR BUE AR 07 5 18 LT RS bR T
AT, R R 22 09 2 W 2 48 Br . H T 4 8 B OE A
Hh, FE R WAEAR T, A b S 4 A2k ik
LA 3T M 45 b5 B T b B R BT s
A SCTE T ATV I A e VBB R P o ki 1

XERFRIRES A

VAR 7 HL X748 (3 V8 =2 O BF e 0 &, kT L e s
(Ao =3 ANIE S 7/ % (= T (B U NS <97, 2 3 U S e
i e L RPN SR AR, AL IRV IR I e i
VRN AR R, I A e S R AR B0 B I AR /N
PR PR A R o RS S R ] S FR I e O b X
Vo is T3 7 P — 2 YRR MR IR S 4%

1 MRSk

1.1 #HREXER

F 5% XA F 38 = Ve 3= B 32 50 A0 1 R O BB
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WiV, JARET BN o % X U A B K BGE
H109° ~ 121°E, 24° ~ 31°N, S fi)@d T 4t 22 X
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R T2011—20144E (8], 43 TR ETNE 127
AR XA A AR, SREETREE MO ~ 20 em,
FH ST IEZ ARG R, RETENSEH%
B SR, BRI kg, BT RS K

L, FEREABEE R & B E . B
BEHAEER R H A BRAE36 ) (K1) o R
Ry LIRS, — R AF T4 C oK T 3
AR AR AR I , S5 —B o AR T ot
B, T A R AR A E

S o AL MR AR bR 18T, 48 bR I R

Fx1 AREHIEHSREKXEBER
Table 1 Information of soil samples in waterlogged paddy
FE AL
Sample number . R e T 3] 5
By SR b GER NSEAtE EIRGSA| ARFERT Annual Annual
Province Sampling location Latitude and longitude Waterlogged Non— Sampling lin;e temperature rainfall
paddy waterlogged (yyyy=mm () (ml)
paddy

Wt Hubei A, #KX . BT 114.64° ~ 115.20°E, 6 6 2012-04 15~19  1350~1 600
29.94° ~ 30.56°N

ZRCAnhui WM B, B 117.60° ~ 118.67°F, 2 2 2012-04 15~17 1300~1550
29.79° ~ 30.86°N

VLVY Jiangxi H&. HAE. 8 114.35°~117.32°E, 15 15 2012-11 16~20 1350~1950
. ¥s 26.85° ~ 29.35°N

R Hunan Kb, MY 109.77° ~ 113.32°F, 3 3 2012-12 15~18 1300~1 600
27.96° ~ 28.45°N

R Fujian =M. FF. E  116.69°~119.07°E, 5 5 2011-11 17~21 1400 ~2 000
ML e 25.12° ~ 28.03°N

WYL Zhejiang PEEETV S 119.59° ~ 120.04°E, 2 2 2011-05 15~19  1100~1 600
27.82° ~ 29.12°N

J" %% Guangdong L SRR 111.99° ~ 114.50°E, 3 3 2012-02 19~24 1400~2000

24.28° ~ 24.66°N

g™ Y A KR (SM) R AHET
2, pHRMRALE, AP (SOM) K HE KR
PR, B A (AN SR SRS
Bk, AR CAP) R RLE Eh R IR 48— 86
Uik, A (AK ) R AIES R 82 48—k
oL, 2A (TN) RAREMESLIRE, 2
(TP ) R JH v S R — i MR R VA — PR B P L (81

e (TK) R A A AL Bl — IO R %

FEE (AFe) . % (AMn) | 8 (AZn) . 4
(ACu) RJHEHMRIZIE—ICP-AESTE; B FEHY)
Fisa (Total reducing agents, TRA ) R EEL R
D, Fe RASRIED Mk @3, Mn® R H = SR
B, R T R e s pRem L

WA AR (MBC) | AW EYREAR
(MBN) K& EaRRE, o A A ms
P CCAT) RITKMnO i % 35 W, REORE Al 1
(ITA) K3, 5- AR IR B EO%NE, R
PERER TG P ( ACP ) R BRI AR — 40 L vk T
E, L H (Nematode individual, NI) 43E5%
FHRERE B0
1.3 s/ BIEENTIE

IS FEA G 5 BT e I SRR R Z
)R 22 S 00, BIBRAN BB 298, R IR AR
EPA R, BEIZRIERIER . 50 E— DA 2K
22 SRR PR IEAT LA 00T (PCA) o BEFERFAE(E
RV ERS, wBGE T 8ariehs, T8
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A 4 bR I DR Ay 26 0 (L ik 3112 2000 e R TN
BT 90% FI AR bR o 25— FE B0 PR 28 4
HA A, WZs et A/ MESE . H—1F
J 53 s A B30 AR A 1k — I, ek g Sl AMOR
KA, HHRREAR (r<0.7) BF, HwEHT
BT AR AR W A /NI RE AR SC R (>
0.7 ), AHIEZ B Ml KA i A A7 115 s 1 12k
AT/ SE ) IR SIS K, B
FHOC R B T 0.4y A e
1.4 LTIRREHEHAEL

HI TG b BA AR A B, w5 20 kAT
PR AL, A5 AN [R] B B 8 B B e 0 ~ 1I JC 49 4
6o i FIFR AR E R PE D7 0O, PR 4R
BRAG A BB S AR A 1 L AR R S
ALY — IR B A5 KR SR A AR (L h
JAT 3 BT AR . Xk B A A b Al T o A
PAFE DRI AN TI7 22, SHa AN T Ir2Eb
O RT3 22 A e 491 B O 4 i 0N SR AR AR AN
{7 X2 bR bR (EEERE ) MR
MW, A ARBR A TT5 22 B o L) o A A 4
PRIACEAE, e/ N B 45 R B AS R H 1 0 45 F5 A
JITAE F B0 () STRR BT G e3R8 1 SR A A
SRR TS PE i B0 19 L HE R 4R %L (SQI)
T B A A RE AR Y TR R R (SQI-TDS ) ik
ANECHE AR B S RCREFR XL (SQI-MDS) .

SQI = Zl W, xS, (1)

Arf, SQU HHEFTEFEEL (soil quality index) ,
WoR S+ R AR AR, S, R 55 i3 A S AR 1Y
FRUERFSr, n R TE SRR b/ N SR 48 h o
1.5 HiEIE

Bl 4R FdMicrosoft Excel 2007 HISPSS18.0
PEAT AT, O FHSPSS18. 05K {4 X K048 15 47 e X B AR
oK L 2 A a0 B RIORUAE A S 4T

2 RS

2.1 AFRHEITEEEER

54w B HAHL, %R H 1 AL R 4
Pl SR BRALCBR . R . A AU .
EWMERARE, FADPEZERWHEIRLA12
W, HiAHLE (44.04+1.52 g kg') . 2R
(2.27+0.08 g kg™') FIC/N (11.34+0.26) ¥

FETAERIRM (34.93+£1.12 g kg™'. 2.03+0.06
gke' 10.10£0.26) , FrHIEEARA R - H126.1% .
11.2% . 12.3%, X S5HTABFFREE RA0— > ),
T X R B G 11 J R R AR K o
Z, MZBEAL, 5 L5 FHe R AN, W
A 208, BUEA DL S R R TR, AL
Fib TRE™ | Wi m AN (5.39+0.92
gke) WEMTIERIZH (34891036 gkg™) ,
ARV IR HAK84.6% . Kt #5381 RWI¥e 1= H 11
PR G AR 2, R RE I A KRS AR K I
WK KBEHRBEIES FEMUFECa-P, Al-P,
Fe-PHMO-P, ¥ H 800 R B9 32 2 5 A 2
Ca-P. Al-PHIFe-PEt, JLH EFe-P, IHEH T
R T R T AR Y

RIRHETEKSEIRFIS5.13%,
FRIRME (32.81%) H37.6%, £WAKIRM
UK, R EOK AR S i m R T 5 K
ALK MG FAE, 2% |G Y HE 2R
HNT; Wi EpH (5.54+0.12) & 0%
STEASEM (5.31£0.11) ; BEMH - HE
HRE: (904.47 +88.45 mg kg™') . Ak
(117.11+18.65 mg kg™ ) . Fe* (956.10 + 231.93
mg kg™') . Mn” (61.36+9.73 mg kg™') . BJE
PEWI R i (2.48 £0.39 cmol kg™') W REET
R BRHE, 29E91.5% . 108.1% . 349.5% .
143.1% . 217.9%, HiAWFFRIIRIA R H i
JEPE R R AR Y ARWRSEESE TR
W R R v T AR IR T, 4% Fhad JE M) R
FaUEIRRR 245 ~ 55, FEEHTFREHK
WAL TR, HHEEAR Mz, REKM T4
MR Y 2, i85 R TR FeR A, A
W JEHLALAR 2
2.2 ARBETEEYMFEMHIR

¥l M A Y A W bk (228.24 £ 69.37
mg kg™') BEMTIEBEM (406.21 +44.15
mg kg™ ), DX JEH TR H R 0 R K
B o Ve A e PE R IR B TS M (95.31+ 11.62
mg kg b)) BEMFIAEM (127.35£10.67 mg
ke b)), MIEEAEREIGME (4392042 mg g b))
TR EES . BIRH R B R T R
R HK25.2%, Alfg2h TR EB HEHBRS
AR AR s B R g A Al A
(1.80+£0.07mg ¢g”' h™") HALBFEHFE21.1%, A
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5% 3% B - 4 5 AT S Bl 0 1 ) - 494 ML 75
TSRS EEBEFIEMHE P A H L
BEN301.9 4 100 g T+, #ARAR 1Lk i
i (584.3 %5 100 ¢ F+7') fk48.3%, Xn[figs
HA R IR A IR A O
2.3 ARBTERZIFMIERER
BiROSEAEIOFAEREZERNERA -
BoKksy (SM) . pH. AHLE (SOM) . 24 .
C/IN., AW (AP) | B (AFe) . AR
(AMn) . BRLEE (AZn) | Fe™, Mn™ ., )51
e (TRA) | MUAEwAYEK (MBC) |
MM B EME (ACP) | i & ik A B E M
(CAT) . £kl (NI) , JL16mifsbr. R T
VRN FE bR B, 0 1E T T A 8 B b i O A
Ghr, EFXE A 160 2 SRR AR R AT A AT
WRAREE R F UM . hF2nT A, FREEKT

L6~ o, MR 2272 5 R AIE5]79.89%,
FEHIRT DUBE I i i B 4 K 280 5. k2RI
3RW, EPCIhEFEFEMA AR, Fe 24
febr, HITFeHNFHEM A, HAMK ST 1
MHRRBAKT0.4, BRI EZEKFE, HiLPClsh
Fe’' 3k A /NEIEAE s fEPC2h, BN FRma A
ROR . Mn™ R R B3N 46 bn . A A 5 B IR I
Mn* A& R E KT 0.4, AEIN B EKFE, H
A RS HAL P A FEAR AR R B R R, I
AR A Ve /NI S 5 PO IR 3R A AT A AL
B E 268 bR, BAZE A REKT0.4,
S| T ) G A S B o B NG S AN & L
PC4. PCSHIPCOR WA — A m K F i fgbs, B
WpH ., C/N. 28 BB A/ N . R e 3=
M-S R N EE A pH . 2. AR
B Fe’. C/N. A6 Mg,

R2 BEZRMERERSOTER

Table 2 Results of principal components analysis of significant soil quality indicators

it an F W 43 Principal component
Indicators PC1 PC2 PC3 PC4 PC5 PC6
FAE{H Eigenvalue 4.39 2.37 2.11 1.61 1.30 1.00
BTk Contribution rate ( %) 27.42 14.82 13.20 10.08 8.13 6.24
L TTHR Cumulative contribution
ate (%) 27.42 42.24 55.44 65.52 73.65 79.89
it F W4 Principal component
Indicators PC1 PC2 PC3 PC4 PC5 PC6
+ 4K 5SMm 0.185 0.256 0.725 0.164 0.203 -0.257
B pH 0.038 -0.123 0.063 -0.067 0.891 -0.144
TIEHHLTSOM 0.062 -0.057 0.865 0.389 0.059 0.067
TN 0.041 -0.052 0.909 -0.305 -0.014 -0.051
HREBEAP -0.219 -0.348 -0.066 -0.720 0.200 0.272
HRUAFe 0.871 0.145 -0.088 0.203 -0.068 0.235
W4k FFe™ 0.970 0.023 0.075 0.050 0.028 0.079
W JEMEY) B B TRA 0.844 0.219 0.257 0.022 0.083 -0.050
AR AMn 0.333 0.814 0.083 0.083 -0.067 0.198
TR E T M 0.182 0.827 0.225 0.066 0.082 0.122
PR Ve FR B PEA CP -0.012 -0.741 0.076 0.113 0.186 0.220
HRLEFAZn 0.517 0.197 0.096 -0.394 0.234 0.455
1 F AL S HECAT 0.077 0.277 0.338 0.252 0.523 0.345
A=y A= Wy R MBC 0.043 -0.607 0.191 -0.342 -0.330 0.052
AL C/N 0.056 -0.037 0.098 0.860 0.133 0.196
2 BB NI -0.183 0.026 0.158 -0.053 0.115 -0.824
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Table 3 Correlation coefficients for highly weighted variables under principal components with multiple high factor loadings

Eizg ) PC1 EiEg 0 PC2 EiZ 0 PC3

Indicators AFe Fe* TRA Indicators AMn Mn** ACP Indicators W TN
AFe 1 AMn 1 SOM 1
Fe** 0.858" 1 Mn** 0.868" 1 TN 0.772" 1
TRA 0.672" 0.802" 1 ACP -0.416"  -0.393" 1

*p<0.05; **p<0.01

24 TEREBEH

A3 % 4R AR HEFE B LA R e /INEUHE B R A A
FHIT AT, PRSI AT 2, RIS
BRI F 05 22 0 & LA B4 A FR AR AN (., &5
REWAE/NBIEESRRpH . 28 . ARGE . Fe™.
C/N . 2 H ¥ i ACE (A 43 519 0.102, 0.165,
0.185. 0.343, 0.127. 0.078., =M [ iRIEHr15 5>
PREL, AR bRARIEIL . 2t BT S 24P HR A
(A (B LA R bR AR AR AT o), SR 38 T it 48
BRBOT A 115 M B 42 11 3 R i 4
B, MR E TR EEAURE L
8t 48 BOR e /NECHE AR R T AR (&) .
B E AT AT, AR T AR A IR TR R R
M, Jf H %R W5 R R M 4 44 50y R
Ky AEEERAE T R TR AR5 (0.69, 0.71)
> HEHRE T LR EREE (0.61, 0.66) >
H/NEURAE T EHE RS (0,49, 0.52) , X
HLinds g5,

1.0 B %32 Waterlogged paddy
0.9+ O 444+ Non-Waterlogged paddy
E 0.8
== L
a‘:lm 0.7
EZ 06t
=g
#2005
TE 04
ol
03F
0.2 . L . L : -
TDS SDS MDS
Hdm AR e

Type of data set

W TDS, 2RERsE; spsS, EEHME; MDS, R/NERE
£, TENote: TDS, total data set; SDS, significant data set;
MDS, minimum data set. The same below
B SRS 4R v 15 S AR Ve iR T 48 o 45 4
Fig. 1 Mean values of soil quality index for waterlogged paddy

and non-waterlogged paddy

320 22 S PR AR e M NSRS n e, M 4%
AN SR R I REAR B (SQI-MDS ) 4 A%
PEAR A IR AE R (SQI-TDS ) P4 3 fYy al )3 53 B
Xt fe /NI R AR AR BEAT IR ([E2) o K2,
BR/ANEHR RS B L B R A, AR AR
F14 - S o 5 S e RO AR A B Y TR R L
PJEM W IEANSC R, XU /N SR RES B
A R B AR AR AR, 5 AT BTSSR A —
B AN D s A R 5 N
SEFEAR MR LR 2 1

1 0O SQI-SDS A SQI-MDS I

0.8 | -0.8
0.6 0.6
el =z
%04+ {04 %
o SQI-SDS: y=1.091x-0.124 g
= A

R=0.838 (p=<<0.05) |1
SQI-MDS: y=1.271x-0.383
0 . R*=0.697 (p=0.05)

0.4 0.6 0.8 1
SQI-TDS
K2 /NG AR i AR R B A T R A
B0 A PR B T AR B R S
Fig. 2 Linear relationship of soil quality comparing MDS and
SDS indicator methods with the TDS indicator method

3 %45 @

ARHIF S A X R 74 A R S AR A IR I A
PR A A, RSE H LR TSR,
A L TR IR . TR S IERR
M+ 16 Wi 5 W E bR A G TP, ik
HpH, &%& . ARG, Fe™. C/N, ZdiBie/N15
P A ¥8 15 H 4 398 o RN 0 e /N SR HE A . PR
SRR, BRERH R TIERRE,
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Minimum Dataset-based Soil Quality Assessment of Waterlogged Paddy
Field in South China

DENG Shaohuan" > ZENG Lingtao' GUAN Qiang' LI Peng' LIU Manqiang' LI Huixin' JIAO Jiaguo'’
(1 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China )
(2 Shicheng Middle School of Jiangxi Province, Ganzhou, Jiangxi 342700, China )

Abstract Investigations and analyses were done of the data of soil physical-chemical and biological
properties of waterlogged paddy fields in seven provinces of South China in an attempt to screen out indices
for soil quality assessment of waterlogged paddy fields and build up a minimum dataset for the assessment.
Results show as follows. Waterlogged paddy fields differed sharply from non-waterlogged paddy fields and
were 26.1%, 11.2% and 12.3% higher respectively in content of soil organic matter, total nitrogen and C/
N, and 84.6% lower in available P. The two types of paddy fields did not varied much in content of soil total
phosphorus, available nitrogen and available potassium. Besides, the former was 37.6%, 91.5%, 108.1%,
17.0%, 349.5%, 143.1% and 217.9%, respectively, higher than the latter in content of soil moisture,

. . . . . 2 2
available iron, available manganese, available zinc, Fe™, Mn®"

, total reducing substance and significantly
or 43.8% and 25.2%, respectively, lower in soil microbial biomass carbon and phosphatase activity.
However, the former was significantly or 21.2% higher than the latter in soil catalase activity, but did not
differ much from the latter in invertase activity. Other than those, the former had a nematode population

density of 301.9 + 78.5 individuals 100g dry soil”', which was significantly lower than that in the latter. By
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means of paired sample T test and principal components analysis, it was found that the minimum data set
(MDS) for soil quality assessment of waterlogged paddy fields should encompass the following six indices,

that is, pH, total nitrogen, available manganese, Fe*, CN ratio and nematode population, which are
significantly lower than their corresponding ones for the non-waterlogged paddy fields. All the findings in this
study may be of some important significance to soil quality assessment, soil amelioration of cold waterlogged

paddy fields.

Key words Waterlogged paddy; Soil quality; Assessment index; Minimum data set; Soil nematode
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