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Effects of Different Management Intensities on Soil Physicochemical Properties and
Soil Quality in Phyllostachys Praecox Plantations
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Abstract: [ Objective] The effects of different management intensities on soil physicochemical properties and
soil quality were analyzed to provide a scientific basis for the scientific management and nutrient management
of Phyllostachys praecox forests. [ Methods] Based on the analysis of soil physicochemical properties in
P. praecox plantations under various management intensities in Huangshan District, Anhui Province, a
minimum dataset was established through principal component analysis, and the soil quality in P. praecox
plantations under different management intensities was analyzed. [ Results | Significant differences were
observed in the soil physicochemical properties under different management intensities. The bulk density was

significantly lower in mid-intensity management than in high-intensity and extensive management in the 0—
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10 cm soil layer. The soil water contents in mid- and high-intensity management were significantly lower than
those in extensive management. In the 0-—10 cm soil layer, the value of soil pH value was ranked in the order
of high-intensity management (4.12) ~>extensive management (4.01) >>mid-intensity management (3.97).
The soil organic carbon (24.82 g/kg) and total nitrogen (1.67 g/kg) in mid-intensity management were
significantly higher than those in extensive management (18.64, 1.35 g/kg) and high-intensity management
(17.39, 1.25 g/kg). The soil total phosphorus (0.53, 0.49 g/kg) was significantly higher in mid- and high-
intensity management than in extensive management (0.27 g/kg). The ranges of C/P (30.99—53.40) and N/P
(2.77—3.60) in mid-and high-intensity were lower than those in extensive management ((64.82—78.96) and
(5.20—5.56)7, and the average value of soil C/N in three different management intensities ranged from 10.95
to 14.68. In the 0—10 cm soil layer, the soil quality indices in the different management intensities were
ranked in the order of extensive management (0.42) > mid-intensity management (0.36) > high-intensity
management (0.31), where the soil quality index decreased with the deepening of the soil layer. [ Conclusion ]
A strong acidic soil environment was determined not to be conducive to the growth of bamboo. Soil water
holding capacity and water conservation capacity of mid-intensity management were determined to be better.
Soil fertility was observed to be lower with the strengthening of management intensity, which is not
conducive to the maintenance of soil quality.

Keywords: management intensity; soil physical and chemical properties; stoichiometric ratio; soil quality index
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Fig.1 Experimental stands of P. praecox with different management intensities
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Fig.2 Changes of soil water content and bulk density in P. praecox stands with different management intensities

22 AEEEREETIHRMLZENER

2.2.1 X3 pH AL, & FF(EC) 3 Mk 14 pH
PIEN 3.97~4.27(E 3) . BN, 0—10 cm £
28 pH A K/NF - M, (4.12)> CK(4.01) >
M, (3.97), +-HE pH {H Fifi 45 25 75 50 3 (1 9l 55 11 SE % 5
Fr; 5 EC K/NBF K. M, (61.8 pS/cm) > M,
(59.1 pS/cm) > CK(42.0 pS/cm) , K 5 245 8 5 5 (1)
ok 3559 17 2 T B

2.2.2 13 NH/-N.NO;-N 4% £ 0—10 cm
T2, AN A & B AT 1 NH-N K /N
JF R :M, (4.04 mg/kg) > M, (2.25 mg/kg) > CK
(1.53 mg/kg) , B % 2 8 58 B (% 98 59 10 6 T+ I B&
(KO, BhEaEmHRaE LG8 % LR H1E
NO; -N K/NF . M, (1.32 mg/kg) > CK(0.82
mg/kg)> M, (0.65 mg/kg) , Bl 45 08 JF 6998 55 1M
FekEE Tt



298 K R 3 4 EoRTE
571 00, A BERENS
Aa Aa A:_a Ab Ab o~ 60 L Ta ImEaEM,)
~ 4l T Aa g Aa COHEEEM,)
ifg 50t I 72 B (CK)
c) “ Ab
O 2 40p LY
e 5
g 27 w200
B # 2}
H o1t B
+H 10F
0 0
0—10 10—30 0—10 10—30
+ZE/em + E/em
B3 AEELEREEMHRLIEpHEMEBSENTH
Fig.3 Changes of soil pH value and electrical conductivity in P. praecox stands with different management intensities
~ 6 Aa ~ 1.6 Aa LEBEXS
s E) | [ ®ESEM,)
. Sy . e [ FEZEOM,)
& @ 12y I 4 B(CK)
g 4 L g A Aa [ Aa
1 1 !
{[ﬂ 3t ABa X 0.8
< I &
g 2+ Ba %’@ Aa
l[ﬂ Ab Aa g 0.4+
H 0 H 0
0—10 10—30 0—10 10—30
+F/em +F/em

4 AEZREBEETIHLE NHS-N,NO; -N I
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Fig.5 Changes of soil DOC and DON in P. praecox stands with different management intensities
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Fig.6 Changes of soil K and Mg in P. praecox stands with different management intensities
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Fig.8 Changes of soil C, N, P and their stoichiometric ratios in P. praecox stands with different management intensities
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Table 2 Loading and Norm values of soil quality parameters on each principal component

& #r FE 1 F R 2 FE /53 F A 4 Norm {8
TN 0.813 0.376 0.248 0.032 1.921
SOC 0.785 0.400 0.224 —0.004 1.873
EC 0.734 —0.242 0.182 —0.324 1.718
DON 0.729 —0.214 —0.465 —0.216 1.756
pH (& —0.647 0.451 0.344 —0.144 1.677
NH, -N 0.488 —0.245 0.207 —0.386 1.256
SWC 0.485 0.392 —0.328 0.344 1.377
MBN 0.360 0.803 0.258 —0.022 1.611
MBC 0.545 0.734 0.121 —0.047 1.737
TP 0.513 —0.576 0.443 0.092 1.594
Mg 0.384 —0.550 0.406 0.515 1.477
NO; -N 0.480 —0.508 0.057 —0.215 1.386
DOC 0.632 0.009 —0.667 —0.074 1.617
K 0.333 —0.027 —0.115 0.719 1.105
FEAEAE 1.816 2.899 1.534 1.286
Rit Tk % 34.401 55.110 66.064 75.250

HEC HHF 3, BD HHEAE; SWCHHHE S /KE; SOC A HLEK ; DOC K] % A HLEK ; DON A ] %A HLA ; MBN, MBC 43
MR YERWK, TH.

Z 3t Ve, fe 2 MBC,K, TN,DOC #il DON # %
A B /INVEHE A X 3K 5 AN H8 bR E1 B AT R R A T

3 Wi

MR 4 TS TR A N 707 2 M RR Bl 301 ARAKLEBENHERA RN

BTG A 0 BRI B e i 0— 1, B 5 AR PR SQI 2 = ik
friteE R WA 9 s 7E 0—10 em L2, 3 iR
iR 19 SQI A/ - CK(0.50) > M,

7l 153

(0.45)> M, (0.37),

SR RE 2 E

AR RO A B X AT
AEIE N AT A B R K IR, 5 2 E
R PTMRCR A B A 2T R AN S5 I LK 2 T L

T K I3 (5 SR 3G 0
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Table 3 Pearson correlations between soil physicochemical properties in different management intensities

ffi  SWC  NH/-N NO;-N  DOC  DON  MBC  MBN TP K Mg pH EC T™N  SOC
SWC 1

NH; -N 0,057 1

NO3 N 0.096 0,425 * 1

DOC  0.369° " 0.155  0.140 1

DON 0292 " 02727 0415°° 0796 1

MBC  0.421°° 0111 —0.057 0308 0.183 1

MBN  0417°° 0152 —0.122 —0.027  0.058  0.852 |

TP —0.095  0.332°° 0.386** 0.085  0.307°*—0.074 —0.218" 1

K 0.283°° 0.025 0096  0.198** 0109  0.I38 0134  0.029 1

Mg 0.023 0181 0.341°*—0.010  0.158 —0.47 —0.215" 0.751°" 0.368"° " 1

pHE  —0.3147 % 0.382° * —0.460 * —0.578" * 0,581" *—0.003  0.162 —0.487" " —0.332" " —0.362" * 1

EC 0.013  0.506° % 0.575° % 0.337° % 0.571°° 0255 0141 047277 0180  0.270° F —0.409°* 1

TN 0.467° % 0.252° % 0.041 03547 04227 0.656° 7 055777 0.347°° 0173 0.2117F —0.256° 7 04997 1

SOC 0.390" " 0.186 0.087 0.403" " 0.424" " 0.690" " 0.528" " 0.329° " 0.129 0177 —0.218" 047977 0.951" " 1

e FIR p<<0.05 ACFAR KRR * x FRIR p<<0.01 A PA M W%,

£4 TDS 5 MDS + RERIERNAET £ 5HE TELE RO, RMEFR BN B 40 0 A 47 R I 3
fablert - ommunalhy and wvelehis of soll quality AR FE T IR A T AR 0% A 1 3 e e, R
a5 A~ ELET &b "y S Ay
i S TDS /N HUR B MDS ;i;zfﬂfﬁ igﬂ Haﬁﬁﬁ/ia ﬁu‘,fa EE T&,ﬁﬂtﬁtﬁ
2N /A[ﬁl%ﬁ% *yi Z\m%ﬁ% *Xﬁ: ‘(ﬁ@ﬁgg»ﬁm}ﬁi1ﬁyﬁ%ﬁﬁ5&ﬁ%*ﬂ*um o
SWC 0.649 0.056 IREE R R AR TR MRS Tp R s - S B pH (A
NH/ -N 0.717 0.062 VAR, bt B IR X AR A R G SR
MBC 0.855 0.074 0.834 0.236
MBN 0.915 0.079 0.6
K 0.789 0.068 0.124 0.035 Aa
0.5} ABa As
Mg 0.893 0.077 & Ba
pH # 0.769 0.067 g 041 I . ABb
SOC 0.928 0.080 @ 03l I
TN 0.912 0.079 0.794 0.224 =
TP 0.900 0.078 H 02y
DOC 0.892 0.077 0.882 0.249 0.1}
DON 0.880 0.076 0.905 0.256 0
NO; -N 0.693 0.060 0—10 10—30
EC 0.751 0.065 ZEE L4 +FE/em
Co@Ef£EM,) [ +HE£EM,) HlHBREECK)
AMFFE T 3 FhOA [A] 28 75 5 B 5 it H A9 - 1€ pH B9 ARAEEREENHIERERBNTWL
PIEA T 3.97 ~4.27 2K T HEAHMHEEE K Fig.9 Changes of soil quality indices in P. praecox
5. 5~7.000] BT 5 AT BK G 2R T A stands with different management intensities
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22 8 A M DXAE BT A MR IR R R ZL, 2 B BRI LR £ 00 2T M o) F b 2 [E & 15 5 O R
HEh S RIS i E0RR 8 7 WAL SR R I e SR s AT AR A LR A A R A R
IR . 3 PR ATARBUE Y i i R BE B R L BOINSR R T o B S TR AR DL R A TR AT RE
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