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5
VA 2 (ACP) (ALP) B - BG-ay)
: ( C) ( ) (ARL) Tabatabai' "’
( M) B 7 : (0),
N (N),N P (NP),N K (NK),P K (W ater Holding Capacity, WHC)
(PK),N P K (NPK),N (RN) 3
, 20m° (4m x5m) ,
, 50 g , 100 ml
1993
2000 , 30 min ,
1982 , , 30 min
1 :
1 WHC(ml100g ' ) =¢( x
Tablel Treament description(kg hm” at) ) x100
(9 = +
(100 - )
CFY treaments  Fertilizer dosage CAOC?  Fertilizer dosage 13
treatments
Excel2003 ,
co ( ) MO 103. 1( P 82.’\7| DPS3.01  SPSS13.0
K 70.1)
N N 150 300 MN +ON 2
ONP N 150 300 +P55.8 MNP +CNP
ONK N 150 300+K 137.5  MNK +ONK 2.1
CPK  P55.8+K137.5 MPK +CPK ;
CNPK N+ ;5(1)37_3;00 M VINEN +CNPK (1] )
N 150 300 + , ,
CRN  4500( N 40.6, MRN +CRN
P5.5 K 59.8) B- ,
1) Chanical fertilizer, 2) Cambined application of organic manure pH (AN) (AP)
and chemical fertilizer (O\/l ) ,
1.2 : pH
(fo = - 0.716, s
2005 6 , - 0.571), (ho
2005 11 0.827, .o =0.679),
(0 15 an) “ g 10 , 10 (%05 =0.637, o =0.642) ;B -
(o
, , =0.740, .05 =0.635), pH
10 0 4 (.o =-0.737),
pH ( 12.5), (6.0 =0.738),
K, CiO, - H, 0, , (%05 =0. 633)
(KCl ), , (221
(NaHCO;, ), ,
(NH, OAc ) (UR) (el
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2
Table2 Correlation matrix ( r-values) betveen il enzyme
activity and il fertility factors
WHC pH AN AP AK oM

UR 0.201( - 0.282) - 0.108(0. 097) - 0.118( - 0.073) 0.132( - 0.165) -0.098(-0.138)  -0.1%2(-0.55%0")

ACP - 0.080(0. 459) -0.571" (-0716"") 0.679" " (0.827" ") 0.240(0.678" ") - 0.280( - 0.107) 0.642" (0.637")

ALP 0.271( - 0.273) 0.496 (0. 264) -0.579" (0.097) 0.209(0. 105) 0.474( - 0.162) - 0.658" (- 0.220)
B-Aavy - 0.227(0.293) -0.498(-0.737" ") 0.442(0.738" ") 0.247(0.633") - 0.390( - 0.051) 0.635" (0.740" ")

ARL - 0.032(0. 400) 0.042( - 0.445) - 0.100(0. 200) 0.015(0. 091) - 0.227( - 0.206) 0.303(0.642" )

outside of bracket are coefficients of line correlation of the rice ssaon. * ,p<0.05; * * ,p<0.01.n=5

Note: Inside of bracket are coefficients of line correlation of the wheat season,

2.2 3
3 1
, 92. 72%
89. 88%,
91.24%  90.48%, ,
[13]
8 %
3
Table3 Eigenvalues and contribution of PCA
1 2 3 4
Soil fertilizer systam Itam PC1 PC2 PC3 PC4
. 4.797(3.804) 2.670(2. 816) 1.723(2. 350) 1.010(1. 066)
Eigenvalue
Soil
enzme activity and fertility factors in Contribution rate(%) 43.61(34.59) 24. 28 (25. 60) 15.66(21.37) 9. 180 (9. 690)
CF treaments

43. 61 (34.59) 67. 88(60. 18) 83.54(81.55) 92.72(91. 24)

Cumul Contribution rate(%)

Eigenvalue 4. 239 (4.757) 2.533(2. 758) 1.833(1.414) 1.281(1.023)
il engyme activity and fertility  Contribution rate(%) 38.54(43.24) 23.03(25. 08) 16. 66 (12. 86) 11. 64 (9. 298)

factors in CAOC treaments
38.54(43.24) 61.57(68. 32) 78.23(81.18) 89. 88(90. 48)

Cumul Contribution rate(%)

, Note Inside of bracket are datum of thewheat sea®n, outside of bracket are datum of the rice ssan

: B-

[14]

[14]
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4
Table4 The component loading of the principal components
Soil enzyme activity and fertility factors in CF treamentJ Soil enzyme activity and fertility factors in CAOC treaments
PC1 PC2 PC3 PC4 PC1 PC2 PC3 PC4
UR 0.072 0. 826 - 0.267 0.344 UR 0.243 0. 468 0.518 - 0.453
(0. 340) (-0.913) (0.171) (- 0.044) (0. 560) (-0.571) (0.492) (0.201)
ACP 0. 669 - 0.435 0. 466 - 0.254 ACP 0.770 - 0.126 0. 459 - 0.158
(0.738) (- 0.206) (0.539) (0.122) (0. 478) (0.483) (-0.625) (0.237)
ALP - 0.977 0. 000 - 0.152 - 0.119 ALP - 0.732 0. 029 0. 649 - 0. 065
(-0.397) (0.194) (- 0.488) (0.679) (0.903) (- 0.264) (-0.131) (0. 260)
B.ay 0.415 0.617 0.225 - 0.596 B.ay 0.919 0.111 0.152 - 0.292
(0.309) (0.558) (-0.517) (-0.541) (0.734) (0.220) (-0.034) (- 0.320)
ARL - 0.440 0.840 0.072 - 0.305 ARL 0.897 - 0.217 0.290 - 0.040
(0. 790) (0. 140) (-0.575) (-0.073) (-0.925) (0.311) (0.032) (0.035)
WHC 0. 730 0.334 - 0.494 0. 304 WHC - 0.159 - 0.030 0. 596 0.720
(0.647) (0.273) (0.417) (-0.183) (0.052) (0.918) (0.121) (0.292)
H - 0. 896 - 0.392 - 0.099 - 0.087 H 0. 061 - 0.863 0.383 0.217
P ( - 0.806) (0. 484) (0.193) (0. 000) P (- 0.668) (0.192) (0.019) (0.681)
AN 0. 825 - 0.137 0.428 0.279 AN 0.418 0. 836 -0.184 0.284
(0.832) (0.063) (0.134) (0.435) (0.942) ( - 0.004) (0.004) (0. 260)
AP - 0.502 0. 596 0. 559 0. 256 AP - 0.204 0.801 0. 497 0.112
(0.437) (0.757) (0. 426) (0.208) (0. 805) (0.512) (0. 189) (0. 059)
AK - 0.535 0. 045 0. 764 0.323 AK - 0.762 0.301 - 0.003 - 0.115
(-0.184) (0.718) (0.625) (-0.042) (0.052) (0.376) (0. 843) (0.021)
M 0. 684 0.272 0.153 - 0.128 M 0. 758 0. 250 - 0.208 0.536
(0.531) (0.411) (-0.627) (0. 147) (0.127) (0.837) (0.019) (-0.367)
:UR: ; ACP: CALP: B-AYP- :ARL:

Note: UR: urease, ACP: acid phoghatass;, ALP: alkaline phopatase3 A Y:B -glucosidase; ARL: arylaulfatase. Inside of bracket are compo-
nent loadings of the the wheat sea®n, outside of bracket are camponent loadings of the rice ssaon

(-0.43,0.385); {CPK},
, (- 1.245, - 0.43]; { co},
(-2.06, - 1.245]
( ), d=(1.44 +
, 1.14) /4 =0. 645:
14 : {ONP(R), CPK (R)},
F=bZ =h2z +hZ7 [0.795,1.44]; {ONPK(R) },
+ +h, 2, (b ylst (0.15,0.795) ; {CRN (R)},
( 5, (- 0.495,0.15]; {ON (R), ONK (R), CO
14 (R)}, (-1.14, - 0.495]
« ), d=
[15] (1.49 +1.04) /4 =0.633:
’ {MNP,MRN}, [ 0.857,
' , 5 4 L9l {MNPK}, (0. 224,
=(|F mal *|F wnl) /4 0.857); {MN}, ( - 0.4009,
_ 0.224]; {MO0, MPK, MNK},
_ (-1.04, - 0.409]
( ) d=(1.20 + ( N i-

2.06) /4 =0. 815:
{CN , CRN, ONP, ONPK}
[0.385, 1.20]; { ONK},

(1.44 +1.32) /4 =0.69:
{MNPK(R) ,MNP(R) ,MPK(R)},
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[0.75, 1.44];
(0.06, 0.75); (- 0.63,
0.067; { MN (R),MRN (R),MNK (R),MO 2) ,
(R)}, (-1.32, -0. 63] (MNP) (MRN)
, 25 a , (MNPK (R))
(MNP(R)) (MPK(R))
1) : (CN)
(CRN) (ONP)
(CNPK) , (ONP(R)) ;
(CPK(R))
) (M0)
(co) :
: B -
, B -
5
Table5 Score and general score of principal components of samples
F1 F2 F3 F4 F F1 F2 F3 F4 F
Treament Sagéel of Sog(r:e2 of Soop(r:e3 of Soop(r:(i1 of G;:]Oi;al order | Treament Sog(r:el of Sog(r:e2 of SA(J()P(r:e3 of Soop(r;e;1 of Gzﬁ?l Order
Co -2.92 -1.07 -2.1 -0.54 - 2.06 7 CO(R) -2.1 0. 46 -1.84 -0.38 -1.14 7
CN 2.73 -0.19 -1.14 1.58 1.20 1 ON(R) -0.95 -1.55 - 0.07 1.81 - 0.62 5
ONP -0.17 2.89 -0.49 -0.04 0.59 3 ONP(R) 3.53 -0.11 0.31 0.57 1.44 1
ONK 0.55 -2.49 0.83 0.08 -0.25 5 ONK (R) -1.79 -1.15 1.53 -0.32 - 0.68 6
CPK -2.7 0.48 1.67 0.9 -0.77 6 CPK(R) -0.44 2.6 2.12 -0.15 1.04 2
ONPK 0.24 0.17 0.91 -0.49 0.26 4 ONPK (R) 0.64 1.62 -1.95 0.05 0.25 3
CRN 2.27 0.22 0.32 -1.49 1.03 2 CRN (R) 1.11 -1.88 -0.1 -1.59 - 0.30 4
MO -1.55 -2.22 0.97 1.13 -0.91 5 MO(R) -3.36 1.15 -0.49 0.36 -1.32 7
MN 0.62 - 0.05 -0.4 -1.78 -0.05 4 MN (R) -0.13 -1.17 -0.91 -1.54 - 0.67 4
MNP 2.03 1.4 1.59 -0.23 1.49 1 MNP(R) 3.08 -1.05 -0.36 -0.13 1.12 2
MNK -1.01 - 0.56 -2.21 -0.43 -1.04 7 MNK (R) -1.51 -0.02 -0.65 -0.23 -0.84 6
M PK -2.85 0.56 1.22 - 0.68 -0.94 6 MPK(R) 0.7 1.93 2.06 -0.84 1.08 3
MNPK  -0.3 2.34 -0.98 1.52 0.49 3 MNPK (R) 2.07 1. 66 -0.95 1.25 1.44 1
MRN 3.05 -1.48 -0.18 0. 46 0.95 2 MRN (R) -0.84 -25 1.31 1.13 -0.79 5
R Note: Inside of bracket those marked R are datum of the rice sean
B -
3 .
cP B-
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RELATIONSHIP BETW EEN SO IL ENZYM EACTIVITY AND SO IL FERTIL ITY OF

PADDY FIELDS UNDERW HEAT-RICE CROPPING SY STEM

INALONG-TERM

EXPERIM ENT IN TAIHULAKE REGION

Tang Yushu"®  Ci En'

Yan Tingmei'" Wei Chaofu’

Yang L inzhang1 ShenM ingxing3

(1 Institute of Soil Science Chinese Acadeny of Sciences Nanjing 210008, China)
(2 College of Resources and Environrment, Southwest U niversity, Chongging 400716, China)
(3 Suzhou Paddy Soil Ecological Environrment Scientific O bservation and Experimental Station, M inistry of
Agriculture China, Suzhou, Jiangsu 215001, China)

Abstract

Principal component analysiswas used to study relationship betveen il enzyme activity and il fertility

of paddy fields under the wheat-rice cropping systan in a 25-year long-tem experiment in the Taihu region Results shov
that significant linear relationship was observed of il fertility factorswith the activities of urease, acid phophatase, alka-
line phogatase,B -glucosidase, and arylsulfatase, egecially acid phogphatase andB -glucosidase, which shawved significant
or extremely significant linear relationswith pH, available N, available P and organic matter. A nalysiswas carried out of the
14 treaments of the experiment and il enzyme activities and fertility factors therein, and main factor groups affecting il
fertility were screened out for comprehensive evaluation The evaluation reveals that il enzyme activitiesmay be cited as
important indexes reflecting il fertility, and phoghatase, arylsulfatase andf3 -glucosidase are better than urease in this
function Cambined gpplication of N and P fertilizers is the optimal il building mode A ddition of phoghate fertilizer in
fertilization can increase il fertility. No fertilization or gpplication of organic manure only will lead to degradation of il
fertility. Strav incorporation can improve il fertility in the wheat sean, but has no obvious effect in the rice seaon

Key words Principal canponent analysis Soil enzyme activity, Soil fertility; W heat-rice rotation



