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4K 18.6 g/kg HERUN 9.51 g/kg. AL P 1.93 g/kg-

K 78.8 g/kg. pH 8.65. TIELIEELN. P RIHE
K. REAHE 7 MbEE, Bl: OFEHUIE (OM); @fF
HLEHIC A TR (1/20MD; @i N. P. K I (NPK);
@jti N. P JIE (NP); ®jii P. K JIB (PK); ®jfi N+
K B (NK); @A, BIxfE (CKD), FEAMALHE 4
ANES, 28 AN BEHLHES, FEAS /DX HIRL 47.5 m’.
INEFIFKEZE N ORI KRR R 3
(LAN #1150 kg/hm?, f R4 (LA K,0 1150 kg/hm?,
ANAEFTOK P EHT R 23 ok i W IR S (LA P,Os 1) 75
kg/hm® Fl 60 kg/hm®e A5 HLAE FEAR R (0 /N RS FE . K0
DEFIREFFDFZ 100:40:45 LLBNR S, 28 2 AT I HERI &K
FEIM R HEFTATSE 00T Ny Py K F870&it, DASE N &
okrdE, HHUEHE P K HALIEAN LRI, H
WH@. B, @, @/NERT KT N LY LI LFIE
HEF BN 13 JEBEEE A N AE, NEZREK
Z LU EAE, B AL AbBERO/ N FI ORI RS
VEEEE— Ui, AHIBAE . B AARRE HALRH & T
K 1o KN LIRS ] — RAEAED AT — R, XY
F AR RN R YR 3I4E 6 HHIAN 10 A Agiksr, 3
NEREN G BRI, GBS e 7 H R RIA 2 H R4
HEAT Mt SRS HEAK

F1 RWARKAS (kg/hm)

Table 1  Fertilization rates of experimental plots

e AL NJE (N) Pl (P05) KA (K,0)

Nz Hee 90 75 150
PEY 60 0 0

BN il 60 60 150
JBE 90 0 0
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N FEALL, R ERRIOVHEIAIUE (Sahlie & RS SRS AR IEADS, pHES %+
U ALY SAEAE, WEAL> AL, P> A SRR e s B 25 AR G, A 3 i
SPETHENE R A . PR (R 4D, 5 IR EY I BT IR AF AR OGME . bl Lt
TIEAHLC A NS TR N SR pH (HI L% 1 VTS R I AL B 8] (A A AR 22 5, ANRE
WEDENE ARG IOAR G, Jop R HL L & N

F2 WHATRE AR 184 S R A 200

Table 2 Effects of long-term different fertilization systems on soil chemistry properties

PGS TOC (g/kg) TN (g/kg) TP (g/kg) TK (g/kg) MN (mg/kg) AN (mg/kg) AP (mgkg)  AK (mgkg) pH
oM 9.83a 1.331a 0.642 b 17.3 cd 3481 a 14.88 b 12.38b 141.6 ¢ 8.01b
1/20M 7.65b 1.023 b 0.636b 179b 24300 12.22 be 9.61c 120.2d 8.16 ab
NPK 5.15¢ 0.678 ¢ 0.619b 17.4 bed 20.25 be 8.98 cd 6.70d 125.6d 8.13 ab
NP 4.86¢c 0.708 ¢ 0.627 b 17.5bc 19.75 be 12.16 be 7.16d 472 f 8.18 ab
PK 3.70d 0.553d 0.737 a 185a 14.05 cd 6.90d 20.19a 275.8b 8.26a
NK 347d 0.538 de 0.449 ¢ 16.8d 23.54b 2121 a 1.12e 3019a 820a
CK 2.69¢ 0.517¢ 0.461 ¢ 17.7 be 12.66 d 6.71d 1.10e 613¢ 8.25a

e WA FRERE p<0.05 K7 ERBEZER (n=4), K.

%3 KHTREMAEM LIEREYE RS

Table 3  Effects of long-term fertilization systems on soil microbial activities

LbE MBC MBN URE (LANH/-Nil)  INV (LL#%$EiF)  FDA (LAFDA 1) DHD(LL TPF i)
—(mg/kg) —(mg/kg) (mg/(g-d)) (mg/(g--d)) (mg/(kg-h)) (mg/(kg-d))

oM 388.22a 80.59 a 231a 24.62a 42.05a 199.15a
1/20M 281.86b 66.33 b 2.23a 23.45b 18.02b 147.37b
NPK 172.00 ¢ 40.55¢ 1.59b 16.94 ¢ 20.57 b 113.28 ¢

NP 149.12 cd 34.56 cd 1.42b 14.44d 19.59 b 112.79 ¢

PK 144.61 cd 25.19d 1.07 ¢ 11.24¢ 1826 b 104.86 ¢

NK 100.41 de 24.98d 0.90 ¢ 8.40 8.00 ¢ 57.37d

CK 76.86 ¢ 30.07 cd 0.68 d 8.35f 8.30 ¢ 57.14d

R4 TEMREMEXES

Table 4 Pearson correlation coefficients among soil properties

MBC MBN URE INV FDA DHD
TOC 0.991** 0.974** 0.965%* 0.964** 0.870%* 0.961**
TN 0.985%** 0.983** 0.929%** 0.935%* 0.867** 0.944%*

MN 0.850%* 0.823* 0.786* 0.755% 0.755* 0.763*
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pH -0.864%** -0.853%** -0.822% -0.818* -0.868** -0.832*
TP 0.483 0.311 0.514 0.514 0.570 0.640
TK -0.014 -0.084 -0.017 0.027 -0.014 0.101
AN 0.191 0.169 0.166 0.085 0.060 0.052
AP 0.437 0.239 0.364 0.367 0.522 0.552
AK -0.138 -0.303 -0.251 -0.306 -0.161 -0.211

T kR S RF R p<0.05 Bl p<0.01 K FHAERE (n=7).
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Table 5 Eigenvalues and proportions of variance

TiH FRIEM W ZE5UikE (%) BBUGETIRE (%)
PC1 9.526 63.51 63.51
PC2 3.234 21.56 85.07

FUEM RS 1 MBS 2 1 RBUT 2 Tk R IA 2]
85.07%, KT 85%, HEAK BXATAZRT, WTLUH
oK S W K R R G AR SR L. S DT
BRZEFIRFAEAE R, & 32 Ror VRO 438 T 5 (1) 5% )
WK ERSY 1 (PCL) >E sy 2 (PC2).
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TN FERL P 7E PC2 AR NI T Fifr. L L
SIRTATER, S FOKZER) TR RGCR UL, 4G

At GERL K BRAM) AE LR A T ey B B
Gifiir, ZRWIHIZ A T2t vl LS py B3 - 387
PIRE JIHRFR BT AL 1) - 3 ST A1 (R o R
(1 6 A HIEMED SRR AR AE S — TR A
SXBR PA A S A i M D AR I R A ) 2 o e A
I b 5 e e A A A R,

%[
04 | ApeeTp TOGIN.
: MBC,MBN,
& pH 02 L URE,INV,
AK FR&DHD
PC2. )
0.4 0.2 0.2 04
02 o MN
04 - o AN
06 -
PC

E1 HiEMRKRAE PCI #1 PC2 A FHiiT 5o % E
Fig. 1 Correlations between soil properties and principal components

in projection of components 1 and 2
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Fig.2 Distribution of scores from different fertilization soils

on PC1 and PC2
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Fig. 3 General scores of different fertilization soils on PC1 and PC2
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Application of Principal Component Analysis in Evaluation of Soil Quality

Under Different Long-Term Fertilization

CHEN Ji'**,  ZHAO Bing-zi', ZHANG Jia-bao',

SHEN Lin-lin'?,

WANG Fang®’, QIN Sheng-wu'

(1 State Experimental Station of Agro-Ecosystem in Fenggiu, State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese

Academy of Sciences, Nanjing 210008, China;

Testing and Environment Monitoring Station, Suzhou, Jiangsu

Abstract:

2 Graduate Seheel-University of Chinese Academy of Sciences, Beijing

100049, China; 3 Suzhou Agrifood
215011, China)

Based on the experimental platform of Long-term Fertilization Test in the State Experimental Station for Agro-ecology in Fengqiu,

Chinese Academy of Sciences, in this research the comprehensive soil quality was evaluated by the indicators of soil microbial activity and soil
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chemistry properties through principal component analysis. The results indicated that soil properties significantly differed with incomplete patterns
among fertilization regimes. Soil quality could be revealed by two principal components through 15 soil properties which consisted of 10 soil
properties with high factorial loads in the first component (PC1) including soil organic C, total N, alkali-hydrolyzable N, pH, microbial biomass C,
microbial biomass N and activities of urease, invertase, FDA and dehydrogenase, and the rest with high factorial loads in the second one (PC2)
including soil total P, total K, available N and P. The variation of soil quality was higher in PC1 than in PC2. Judging from the integrated scores of the
both principal components, the highest soil quality displayed in OM, then followed the sequence of 1/20M, NPK, NP, PK, NK and CK.

Key words: Long-term different fertilization, Soil quality, Principal component analysis



