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Abstract: [Objective] This study aims to explore the spatial distribution characteristics of soil hydrolase
activity and soil fertility in Caya cathayensis forests. [Method] 259 sample plots were selected from the main
C. cathayensis producing areas in Lin’an District of Hangzhou City, Zhejiang Province to determine the main
fertility indicators and the activities of 7 hydrolases such as a-glucosidase (AG), B-glucosidase (BG),
cellobiosidase (CBH), xylosidase (XYL), leucine amino peptidase (LAP), N-acetyl-glucosaminidase (NAG),
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and acid phosphatase (PHOS). Principal component analysis, geostatistical analysis, pearson correlation
analysis, and redundancy analysis were used to analyze the soil fertility as well as the spatial variation of 7
hydrolase activities and their influencing factors. [ Result] The spacial structure ratios [Cy/(C+C,) ] of AG, BG,
CBH, LAP, NAG, XYL, and PHOS were 55%, 42%, 56%, 49%, 66%, 47% and 78% respectively, and the
global Morans’/ (I,) was greater than 0. Available N, available P, available K, and organic matter in the rich soil
accounted for 64%, 56%, 23% and 45%, respectively, and the average pH was 5.76. The soil fertility of 58.7%
of the sample plots was below average. Most of the C. cathayensis plots were in level Il and IV, while only
32.7% of the plots were in level I and II. [Conclusion] Among the 7 soil hydrolases, AG, BG, CBH, LAP,
NAG, and XYL have moderate spatial autocorrelation, and their variation is jointly affected by human
interference and topographic structure factors. PHOS has weak spatial autocorrelation, and its spatial
distribution is mainly affected by human interference. The activities of 7 hydrolases have spatial correlations
and similar high and low clustering. High value aggregation occurs near Daoshi town while low value clustering
occurs near Qingliangfeng town and the boundary of Heqiao, Longgang and Changhua towns. Soil pH, organic
matter and available N are the key factors affecting the high and low value clustering of hydrolase activity. The
results of soil fertility index classification and comprehensive fertility score show that most soil nutrients are
sufficient to support the normal growth of C. cathayensis forests, but the comprehensive fertility needs to be
improved. [Ch, 3 fig. 5 tab. 32 ref.]
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LAP. BG. PHOS, M+ CBH. XYL A= E AR, AG. NAG. LAP, BG., PHOS N H 447 (& 1),
R4 ZHANG 5P %48 S 2B 7, M8 7 R E<10% B B 5528 5, 1F 10%~90% B} Fy h 45 48 5
>90% W WU 4y e BEAR S o RS DX A R o it 0 B0 S RAEL>90%, BA MBS, AEEES,
XA RESE H T LLAZ Ak ™ X o RGE AR BOR , TERIZK ol J5 A 80tk 2 ik, BRI BRIt = A8 155y, &
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Table 1 Descriptive statistics of soil properties

B HHLE/ AR TR/ ﬂ&ﬁ@ﬁ/ o AG/
(g-kg™) (mg-kg™) (mg-kg™) (mg-kg™) (mol-g'-h™)
w/ME 5.41 0.52 22.06 28.62 4.50 0.12
YN 98.08 22.43 466.07 192.53 7.48 1.67
FEE 37.39 423 113.77 132.40 5.76 0.35
b2 15.38 3.90 72.58 43.47 0.59 0.30
8 5 KU % 41.15 92.20 63.80 32.83 10.28 88.12
9 BG/ CBH/ XYL/ LAP/ NAG/ PHOS/
(mol-g'+h™") (mol-g'-h™") (mol-g'+h™") (mol-g'+h™") (mol-g'+h™") (mol-g'+h™")
e/ ME 458 0.04 0.17 0.10 0.15 1831
SSONI:E 192.62 63.06 62.91 32.95 93.60 1042.63
FHE 47.06 8.14 7.44 4.44 17.75 160.43
b2 31.50 8.09 6.91 3.62 15.27 89.10
5 ZHU% 66.95 99.48 92.98 81.54 86.07 55.54

2.2 TEEKEEEMES TR AIERE pH HX MR

A LT AR S 7 PR Y S IE ARG (P<<0.01); AR S BG . NAG 2k B #1E
X, 5 CBH 2 W EFIFAME (P<0.05); pH 5 CBH 24 B & EA X (P<0.01), 5 BG 2 W EFFAHE
(P<<0.05), 5 PHOS, XYL 4 i 3 A& (P<0.01); BALHERS 7 FhoK g B 535 A 2 B0 H B I (4 AH 5%
PE (R 2). TR EZORIE T HIERUEY . SRR R, AR R A BT DL B Y
M - ESR R S BB RETE S AR, AT RIEEAL AR (R B, B A K A S S
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Table 2 Correlation coefficients of soil hydrolase activities and soil nutrient factors and pH

K et AL R S BlAA pH

AG 0.355%* 0.061 0.060 0.419%* 0.102

BG 0.406%* 0.172%* 0.066 0.354%* 0.147*

CBH 0.356%* 0.158* 0.060 0.275%* 0.196%*
XYL 0.302%* 0.088 -0.090 0.278%* —0.283%*

LAP 0.170%* 0.042 -0.015 0.230%* -0.028

NAG 0.431%* 0.267%* 0.114 0.357%* 0.109

PHOS 0.272%* 0.123* 0.007 0.346%* —0.286%*

P *P<0.05, **P<0.01
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IR A 6

b e 7 R O RUIE o R B

o AN, LEERUEYIB S
AR, PHOS 547 R o 73 BOM pH 22 8] A7 78 i 25 (EAH SC AR i 3 110
i LA LS BERE AL Re ) nT R R O LA

A R 5

EEEE N, pH ] 3 T B RO RN PHOS 15 P SCHE R 7, 76 LA B HE + SRR AL i FRIE T,
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Table 3 Theoretical model of semi-variance function of soil hydrolase activities and its related parameters

—HH” PR, X
MAZE W Lolium perenne .

fiE o DA = ST K i % 1R B9 25 ) A i DUk E (8] 1) T

A R E LR AES ke

~ — .
M=% Brassica napus

X 228 7 SO AR R
TRIK RS 5 2 A AR BT 1

AHE IR B R HIAX S

IK ATty PRI Heg{H(Cy) HAH(CHC)) B [CY/(C+C)] A5 P RE
AG HORALE 0.050 0.090 0.55 9.63 0.46
BG TEERAY 136.800 324.400 0.42 8.76 0.65
CBH AR 0.140 0.250 0.56 1.60 0.43
XYL PR AR 0.080 0.170 0.47 2.12 0.37
LAP TR 10.970 21.960 0.49 11.20 0.73
NAG e A 197.150 294.260 0.66 27.30 0.45
PHOS BRAREAY 0.032 0.041 0.78 14.60 0.54
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Figure I ~ Spatial distributions of soil hydrolase activities
W4 R 52248 %, AG. BG. CBH, XYL. LAP. NAG. PHOS % 7 Bk fift B 3% 14 75 23 18] 20 A |-
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TORHTEE R, SR R DXL S K A B RS 1 A B R A s, 58 1 s 2 Bl
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(P<<0.01)o 7K fiff P P van I SR 2 45 RN A= ST 07 (B i AR SR G DU AR L, 150 Y - A3 A il 1% 2 /)
A BRI EFREY LR T35V . T ILAZSAR D 305 A2 BRI R B 28 T, &
XA R R 2 0 i 228 0y KRR TR], anaUe . A HLIE A E ARG n 38 3ok e =, A
WA DX B v I SR A P B G T LA — o R S e > i A T /K- DA Bt A . S B R (AR, —
11 A RESE T3 A B A B EUIE . A DL AR 3 A 3 T3 (e 2 X ek, ) At I3 A B R 224 s i
A IR ES FHBR SR, B 1B R0 A AN & B R IR 7 AR 2P, s Lk . 59—,
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Figure 2 High-low-value cluster of sampling points



5539 B4 3 4] IPARIGESE: -l 2 DX LU bR St - S8 Ak I 424 2 ) 0 A R B - SRAE g PP 631

TWRMARMGE, FAENTEZ, FXF AL X I b 2r
FRARM KT, KBS T2 25, 7= AR R
B BUH 2l VE B A e B R, 1 X
SCAEF], ANRWEEE S T —EBREMN T i
FEAERVEET . EAH T AR B 45 IE A JF & 1) 42 )R
TP SREIE S AR MR A L ROK R T BE A & -1
SXoF - B A T A A 1 A — RE SR P
24 TEEHRR -5 -1 05 0 05 1

PE LA oy b, LR M - R b v i 55 1 H1/(82.92%)
R ATRCB R AT HLIRL T R B IRTE o IR
Moy 64% . 56% . 23%. 45%, HKFFES ek AA
FEoTFER S RAE T AR LLE (4, A AL L Figure 3 Rinianciii}i%fliilihﬂaiﬁiiiw clustering
B A KRB TR, HREH T4 XI5 1 points
151 LA K B B AN I), 2R A B TR A B 22 5
TEE AT as S, e YI{E O 91.67, 7AFNE A 35.29~277.05, AFSREN 42.73%., 55 1 FRIMRRE T
48.39% MY RMAE S, B 2 BT 26.50% M RAE S, B 3 ERUMRRE T 17.12% W) EAE S (R 5).
R A 53006 - SRR F1 08 (L) AT R B REE, B 259 MREA N R 428, BDEE 12K [:=146.83, &
125 87.11<;<<146.83, ZHMIE 59.72<[;<87.11, IV [<59.72, 4rilxfn; +3EAR Fr . # .
o K 4N, SRR L R RECN 42.73%, & TSRS, (HHA 174 DREAAN TRk
-, MBS AR 2E o MORABE XSk - AR S (B AT 4 LR, AR 58.7% A b+ HEAE ST
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Table 4 Level of soil fertility indexs and the proportion of each level

2 Hh/(14.42%)

- 12 AR AL ABLET
B/ (mg-kg) /%  FiRMEU(mekg) /% iR EUmg kg ) ditk/%  BiRAEU(g-kg ) /%
(=3 <80 6 <5 12 <80 34 <10 7
T 80~120 30 5~10 32 80~110 43 10~40 48
EE1 >120 64 >10 56 >110 23 =40 45

Vil IR S8 PR E B S Wi A8 Oy bRifE DB33/T 2205—2019€ 1Rk 7 X IEF AR BLIE )
x5 IR EMESEZERFES

Table 5 Principal component contribution rates and each factor score

. ES WAy
[A]
513 SM(48.39%) B2 3 3 (26.50%) H3EMIN(17.12%)

FHLT 0.144 0.268 0.225
PR 0.071 0.451 0.116
A 0.027 0.481 0.046
Tl i 2L 0.061 0.040 0.652
AG 0.160 ~0.058 0.039
BG 0.205 0.017 -0.299
CB 0.182 0.064 -0.393
XYL 0.177 ~0.240 0.042
LAP 0.122 -0.238 0.345
NAG 0.179 0.111 -0.130

PHOS 0.184 —0.219 0.100
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