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TARRL AR SN T SRR AR BT s i, JF
XEASEAR G B -3 B it ATV, DA b
Hi XN TR 3 K ] R 2 B IR =R
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SfEIX, OtMRFRE, WAFEZ, FHE 201 C,
AEH4 H BER] 1 634.9 h, AEREK R 1 200~
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Table 1 Basic information of sample plot
o e oy e HRIA Ha% DBH/cm PIORE WS R
Stand types Slope/(°) Density/(£k-hm™) Canopy/% D.. D b Mean height/m  Species/## Coverage/%
min max

Afii Schima superba 7 459 87 16.8 424 294 18.7 27 17.3
1A Cunninghamia lanceolata 8 1592 93 30 319 202 15.6 19 60.3
IR Nyssa sinensis 11 792 82 44 367 204 16.4 40 64.7
K24t Mytilaria laosensis 14 1292 91 3.0 353 167 14.1 35 11.9
#EEH Irrigate grassland 13 — — — — — — 52 75.6
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Notes: SS: Schima superba; CL: Cunninghamia lanceolata: NS: Nyssa sinensis; ML: Mytilaria laosensis; GCD: irrigated grassland. The same

as below. Different lowercase letters indicate significant difference between different soil layers of the same forest type (p<0.05), and different

uppercase letters indicate significant difference between the same soil layer of different forest types (p<0.05). The same below.
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Fig. 2 Changes of soil pH value and organic carbon content of five stand types
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Fig. 3 Changes of soil nitrogen content of five stand types
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Fig. 4 Variation of soil phosphorus content of five stand types
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Fig. 5 Variation of soil potassium content of five stand types
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Fig. 6 Changes of soil cation exchange capacity and sulfate ion content of five forest types
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22 A S M T SR BR ik S P Sl A KMO
Bartlett BKJE A6 56:, KMO {45 T 0.650, i5iH1%&
AR R AR R A G, B AR REBR T A
138K 77 2k 631.475, Sig {8 4 0.000, 384
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* 2 ARAIRTBENFITERE
Table 2 Soil stoichiometric characteristics of different artificial forests
FAE ENG) LZN A KZHE e
Ratios Schima superba Cunninghamia lanceolata Nyssa sinensis Mytilaria laosensis Irrigate grassland
C:N 9.100+3.068 a 9.103+2.386 a 9.511+1.860 a 10.359+2.378 a 9.123+2.971 a
C:P 30.00+7.024 a 26.835+£11.090 a 29.413+9.655 a 31.245+7.965 a 25.061£12.322 a
N:P 4.378+1.289 a 2.903+0.633 b 3.057+0.599 b 3.737+1.853 a 1.917+0.609 ¢
C:K 0.933+0.664 a 0.550+0.318 b 0.504+0.220 b 0.532+0.328 b 0.175+0.131 ¢
N:K 0.095+0.039 a 0.058+0.019 b 0.051+0.015 b 0.049+0.023 b 0.017+0.007 ¢
P:K 0.021+0.004 a 0.020+0.003 a 0.017+0.004 b 0.013+0.002 ¢ 0.009+0.001 d

e BT HE £ bl RS FRERORE e R EEA R B ZE R E# (p<0.05),
Notes: the data is "mean * standard deviation"; Different lowercase letters indicate that the ratio of the same element has significant difference

among different stands (p < 0.05).

+, HFRAEAH 43 00 o 6.257. 4.146. 1.880,
ST 22 2B 87.733%, UiWIEEIA 3 4> E K
53 P LUS# RS MRS 87.733% ISR NSRS 1R
B H, MK B gl ORIk
BEALBE . BALBELES 1 T A A AR
M BEEAPLE . 2N, 2K BN AR
P1ES 2 o AR EEAE ;4 PAESR 3 M
or RAR AR

x3

ARAE 34> T 97 R RO R R
AP, SRR AL, IR A E o
Mifgsr (% 4), RGBS ERrRTT 22 A 70t
HERBOTEN AR, RS R MAE, &
ZORMG LR AT gL, TR Ay F=
0.509 x F1 + 0.338 x F2 + 0.153 x F3, 5 i/
BT ZR A5 . REHER (0.393) >
AR R (0.363) >Afif#k (10.353) >PE w5

TEBUMRERS BAFHEERE A FNERREFAE

Table 3 Principal component factor load matrix, factor weight and common factor variance of
soil physical and chemical properties

F 4> Principal component

3R ARTITE
Soil properties PCA1 PCA2 PCA3 Common factor variance

+IRERBR/E pH value 0.519 -0.677 0.131 0.745
+ 34 PLE% Soil organic content 0.635 0.759 0.021 0.979
44 Total nitrogen 0.519 0.800 0.172 0.939
4:% Total phosphorus 0.492 0.044 0.829 0.932
44l Total potassium 0.530 -0.804 0.120 0.941
T & Alkali hydrolyzed nitrogen 0.628 0.717 0.092 0.918
5 %W Available phosphorus 0.370 0.790 -0.038 0.763
HERE Available potassium 0.783 -0.446 0.243 0.871
BH B+ # & Cation exchange capacity 0.731 -0.298 0.552 0.927
TR R BT Sulfate ion -0.440 0.270 0.645 0.683
+ 32 Bulk density -0.743 -0.416 0.275 0.802
R FEKE Maximum water capacity 0.917 -0.044 -0.305 0.937
EEFLBE Capillary porosity 0.859 -0.318 -0.292 0.923
MFLBEE Total porosity 0.888 -0.220 -0.294 0.922
FE{iEH Eigenvalue 6.257 4.146 1.880 —

Jj % 5k 3 Variance contribution/% 44.691 29.612 13.431 —

RRJ7 Z k% Accumulateed contribution of variance/% 44.691 74.302 87.733 —
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Table 4 Comprehensive evaluation results of soil quality of different stand types

= 4y Principal component

st ey 2
Frosttypes F1 E2 E3 E Comprehensive rank
A Schima superba 0.474 0.053 0.614 0.353 3
A2 Cunninghamia lanceolata 0.303 -0.002 0.588 0.244 5
TE R Nyssa sinensis 0.472 0.020 0.760 0.363 2
KZHE Mytilaria laosensis 0.685 -0.045 0.388 0.393 1
HEFHh Irrigate grassland 0.646 -0.286 0.212 0.265 4

(0.265) >fZAM (0.244 ),
3 it
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RTE AR, ARSI, HARER (ZiR
ZHARD ) SErp, Wb T HEEEPURAIRIS, T
P R TR R A T AR 2R 3k LI B A PR
&, W2 HAafite, Aacs T oK yi6e
FIFLBEE

pH (B S XHH P AR K L A 0% 1 8 16 sl A
A RE IR0 K A B P A R, AN [
MARAI S R HE pH (225 B EP, AR
B, 5 FlAR 0 e SRR TR B R YE , H) e SRR
(N T AR HE pH (IR ZAERY, Tij 5 5 Fbksy 14
(1) SO Fr B AE R 2 LML, AMHIRZE 5
SO F BB T )2, 1777 w0 b 0] 22 30386 i 1)
s, JF HA PR 0 SO, & R T vt
VLA E K S SO IR T, JF&ds
BEVER B EAETR)Z LIEHE ) O S0 Tl
MRS YT Kb T Bt — 5. MIRE, K
T FAZ AR 358 pH (B . 4 K. 35k K KB 7
Atk I AR T AR R b, W RE I 2 A
AR Z B RSIRYE TS Yo, SR RS
BEZMHEF, MEFHESRED W
HRRA,

+HEF (AP . N, P, K) b3k

Wi t& Wt . AR RBE SR BAR R 5 T
e, REFeit A LIERZ, MR e A
A ML R SR o i T SR, PR 2R 2 R HL
W FRor e am TIWRE TR, R, 5 Rk
S AP . 4 N, B AR 2 AR
DRI, HHER R BN 8, 5 RZHW5R
SER— PO, R MO I G LAk . N P
K & SR pos FEF R, 2R -8R0k
VRFAED I ITE Y, 2 B0R TP M A 1Y)
ERMR i RO R, R, 3R
SYAMER, ARF SR RS, AT 2
BB, SXTEER A, B okEHE. ARfhT.
WM. EARANT MG, WEBEAHR . AP,
2 N, B N B R EARIER, X 51K
A0 N 5 ] gl 2 TR A b, XA () 3 o 2 7R - 48
HE AR ST — 30, DB TR He i R o RE s Ik
ST AR Sy i A KOokUE, S X
MERCHAHE, BB, RAF. BRW . AN
TG & i D (LR AR ARRAZ AR,
WAL K WA ML, XA AR~ T AT
MXT KT TR R, Bhak it 5509 pf oy 3=
B, 7EFENE SRR 40 a )5, SEA AT
TRESKIEML, tEEKSETHERT
81.7%; bS5 BAX; 2w A% Al WF 58 F0 B IE &
FUISH R B AR BI T AR, N THAEKS
KICR S IEASE, Hit, EA TARGEAE E
K EMEC ., AR TR N TARA K B = =)
. LN, P, K& ES5&EE Rk 865
SYRFRUEM L, AL . 4 N, BN, &
K&mEETHTKE, &P, s KETKFE,
AP IR FHRALKN, X5 v Y B b X
(LT E o P A &, fL2#it #4F1E CN. C:
P. N:P HL{E R AR AR, HEET 2 EF



120 ook BE o WE % 5 35 %
BIR, Mo RO R BE S A T 520-526.

TIRER G RS AI A N . KRBHS
SRR AT SRS UE T > AZ AR o ] I AR 3 5
R TATAR, R IR IR AR, X
SRRy, IR BAT WA R SR, ARk
Y SR TR, AT RE S PR O R I AR OR
AR, AR MR 2, B
LORBONTRE IR, YOS/, IR A
KA YRR BLG:, HERARG A SR LT
N TTAREE LS RCR A LAE ABIEFE o
SR A M 1A )N TR A R IR AR K A2 33
a Jr i IR BALPE AT T 28 A B A, AR
ARERA —E R RRIE. 7EAIERIBTTE, e
FIEWIFT XA A R, PR SR
ARG 2B A5 R R bR - S B sy, (S
TIRER S BRI ISR RS

4 i

HI0HN T V3 bR 4 HE B BRAR M 5 32 B A 4328
(R 2R, 5 AP ARHL A N, P K AN
C:N. C:P. N:P LA IRAR, A [FIAR A3 ] HA B
WS, NEHERREMAEE, AR EErHpRaE
AR TR AL . NP SE554), IR R
b IR B A LB R LS ALBR A . xR
FERHAHLL, BEOREHE. ARfar. BRR. EARA
TAHREf S K S B, 8K (BRKE
HERRAN ) A AIURLAEE, X ASE AR T AT
M LR ARFAMRAAZ AR ) X K TTR WTHFE S
K, B, 7R BRI RIS RIS B E X M bt A 7
MERRE AR, JCHE Kot RS, 4
g e et s T 7 A 0 7 X L 7
M, TEA BN TR S R AR5 e B A L g
B, ML H RS LR, ARBESE 5 Ak
H3E0Y pH AAEARF ) PE ALK, I FA Ak 1
) SO At K FHER M, XA S5HIN Tk ki
RN 5 YA R T 2 — 29T

B3k

C1T 3 7, SCUNME, e, 45, SR g SR 5 2 v i I R 52 Ak
N IRV 28 T SRR ST (D] B SR BTURAE AR, 2016, 31 (7):
1173-1184.

[2] Vicca S, Luyssaert S, Penuelas J, et al. Fertile forests produce

biomass more efficiently[J]. Ecology Letters, 2012, 15(6):

(3]

(4]

[5]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

Yuan Y, Li X Y, Xiong D H, et al. Effects of restoration age on
water conservation function and soil fertility quality of restored
woodlands in phosphate mined-out areas[J]. Environmental
Earth Sciences, 2019, 78(23): 1-14.

Lukina N V, Orlova M A and. Isaeva L G. Forest soil fertility: the
base of relationships between soil and vegetation[J]. Contem-
porary Problems of Ecology, 2011, 4(7): 725-733.

Peng X H, Tamura K, Asano M, et al. Changes in Soil Physical
and Chemical Properties during Vegetation Succession on
Miyake-jima Island [J]. Forests, 2021, 12(11): 1435.

HR VR, SCURE, PV IR, 45, BLAT AN AR 26 280 4 e i i bR L
FpPH L], ARl B 3F9T, 2018, 31 (6): 175-184.

A OE W B AR S SEVEAL SRR B S T 1 e Ak
Jot 2% 5 B T3 A L] AR S B BT 4 4z, 2020, 29 (8): 1540-
1546.

NS, IR, TSR, B ORI S 28 A Y - SEAC ) T i
PP [J]. A= 352F4H, 2014, 34 (9): 2297-2307.

RS, WRERS, WU, 55 ARV B DR R AL S A -1
B A HLAKk & i 52 [J]. 3%, 2014, 46 (4): 630-637.
X, sk, SR, S WP DGR BHAMUE REA B
HE R S IEAN ] K R fEE4, 2021, 35 (5): 101-107.
Griscom H P, Ashton M S. Restoration of dry tropical forests in
Central America: a review of pattern and process[J]. Forest
Ecology and Management, 2011, 261(10): 1564-1579.

XA, REMING, T2, 45, ) P LAY 1 ORI AR S i g
T SEE I [J]. LE2524R, 2014, 34 (18): 5229-5233.
WRSCHEE, AREIURE, BRI, 55, NVGIR A HE N FIAS RIS BN Aokt
SR iR [, B 45 R B AR W o 4, 2017, 23 (6):
1081-1088.

FUNTS, SAi), IS . B RPE A Tob st 0 3R S 5T
ZRR[J]. tHESRARLAFSE, 2016, 29 (1): 75-79.

XY, 259628, W &, 5. ) ARE MR R BT R (D]
Jestphol R 24244, 2021, 43 (2): 90-101.

FE ZMOL R . v R MO A7 b AR - B8 bk 1 3 43 A 7
L IM]. JERt: R bR kL, 2000: 1210-1275.

Bk B S B IMT. JERT: i E Al H RA s 2011: 25-
250.

JERREY, SRARAE, T VMG, . T RO Bl 1k BT R 9z IX
R LA I ——DATF SR 1 R 0], T 24 B AR R
“#hit, 2018, 48 (6): 660-668.

TRHURE, RALOL, 15 RAR. b BRSO AN ) R R v - e o e 2%
B L], UMl R A2 4 A AR B, 2015, 39 (3): 71-
77.

AR, H—2h, B W, T E T A AR S B TR
otk 2 8] 43 A5 B0 5 32 x4 L (0], AR 25 % 2%, 2020, 39 (4):
1377-1386.

FZ5R, Tt A B RGMRABTTR i A B2 2R AE [J].
H:A52F4R, 2008, 28 (8): 3937-3947.


http://dx.doi.org/10.11849/zrzyxb.20150744
http://dx.doi.org/10.1111/j.1461-0248.2012.01775.x
http://dx.doi.org/10.1134/S1995425511070046
http://dx.doi.org/10.1134/S1995425511070046
http://dx.doi.org/10.3390/f12111435
http://dx.doi.org/10.1016/j.foreco.2010.08.027
http://dx.doi.org/10.1016/j.foreco.2010.08.027
http://dx.doi.org/10.3321/j.issn:1000-0933.2008.08.054
http://dx.doi.org/10.11849/zrzyxb.20150744
http://dx.doi.org/10.1111/j.1461-0248.2012.01775.x
http://dx.doi.org/10.1134/S1995425511070046
http://dx.doi.org/10.1134/S1995425511070046
http://dx.doi.org/10.3390/f12111435
http://dx.doi.org/10.1016/j.foreco.2010.08.027
http://dx.doi.org/10.1016/j.foreco.2010.08.027
http://dx.doi.org/10.3321/j.issn:1000-0933.2008.08.054

% 31

=EW, %

T3 [N AAORS  SE P ) 2 ) B  HE P

121

[22]

[23]

[24]

[25]

[26]

271

[28]

[29]

[30]

[31]

[32]

Tian H Q, Chen G S, Zhang C; et al. Pattern and variation of
C:N:P ratios in China’ s soils: a synthesis of observational
data[J]. Hall, 2010, 98(1-3): 139-151.

Adhikari P, Shukla M K, Mexal J G, et al. Assessment of the
soil physical and chemical properties of desert soils irrigated
with treated wastewater using principal component analysis[J].
Soil science, 2011, 176(7): 356-366.

FWEIR, B, PER AR, &5, 10 A AR HL 1 e a5
Je d- M (U], PR MO BHE R 224, 2020, 40 (11): 156-
166.

XA, BE—, LR E, R RIS T ARART il
P B B A W2 AR bR PR AN (U], K L R RRiE 4, 2013, 33 (6):
88-93.

Ma T S, Deng X W, Chen L, et al. The soil properties and their

effects on plant diversity in different degrees of rocky desertific-

ation[J]. Science of The Total Environment, 2020, 736:
139667.
BoOaR, v T, SEARLL, SR HUR SRR L AR T R ) 1

AT [J]. A%, 2012, 32 (15): 4700-4713.

A, RO, £, 5. ARRTH X SR AL AR S 260 L AL
ARG [J]. SEr Rl o2 2440, 2018, 39 (3): 73-81.

30K, BNEE, EhEOR, A5 PG KR L A b Ty AR R A -
HeUEAEAE [J]. EB%A4K, 2016, 35 (1): 141-148.

£, IR, R, SFL VAL - T R AR SRR PR
LRSS [J]. 2R, 2021, 40 (6): 1343-1356.
JEBESY, £k, EEA, % EIRIR XA = 11 AR E 2R
FIEARAE [J]. Mol FBL2#BF5%, 2013, 26 (5): 548-553.
Taugbel G, Neal C. Soil and stream water chemistry variations

on acidic soils. Application of a cation exchange and mixing

[33]

[34]

[35]

[36]

(371

[38]

[39]

[40]

[41]

model at the catchment level [J]. Science of The Total Environ-
ment, 1994, 149(1): 83-95.

A, Y, AW E, 2. B LR Uk S A oRe
SRR [J]. A2, 2021, 41 (7): 1-10.

Duan A G, Lei J, Hu X Y, et al. Effects of planting density on
soil bulk density, pH and nutrients of unthinned Chinese fir ma-
ture stands in south subtropical region of China[J]. Forests,
2019, 10(4): 351.

WRETE, RBTBE, Tk A, . dUatil b ARk L3RR [J].
ol 2010, 46 (5): 169-175.

Xie HT, Tang Y, Yu M K, et al. The effects of afforestation tree
species mixing on soil organic carbon stock, nutrients accumu-
lation, and understory vegetation diversity on reclaimed coastal
lands in Eastern China[J]. Global Ecology and Conservation,
2021, 26: e01478.

TR, SRIEVE, SR, 5. WS BRS04 28 R 4L 3%
I3 B AT HERHIE L], Rl BUAAEBTSE, 2014, 35 (2):
225-228.

Phakit, 2B, WEIMES, S5, BN By M A bk L SEAL T AR
JFORIA [J]. 7k 2 PRFFid4iE, 2005, 25 (3): 44-48.

/AR NN 273 I N VA % S E D i AN B N B8 e o
S (], A8 B bR R 25 25 di s F AR BE A L, 2019, 48 (2):
182-187.

FE S, TR, W AR TR A LS X S +
HeFRroe & L), 235244, 2005, 25 (6): 1299-1305.

Shao G D, Ai J J, Sun Q W, et al. Soil quality assessment un-
der different forest types in the Mount Tai, central Eastern

ChinalJ]. Ecological Indicators, 2020, 115(6): 106439.


http://dx.doi.org/10.1097/SS.0b013e31821f4a72
http://dx.doi.org/10.1016/j.scitotenv.2020.139667
http://dx.doi.org/10.7671/j.issn.1001-411X.2018.03.012
http://dx.doi.org/10.3390/f10040351
http://dx.doi.org/10.11707/j.1001-7488.20100527
http://dx.doi.org/10.1016/j.gecco.2021.e01478
http://dx.doi.org/10.3969/j.issn.1000-288X.2005.03.011
http://dx.doi.org/10.3321/j.issn:1000-0933.2005.06.010
http://dx.doi.org/10.1016/j.ecolind.2020.106439
http://dx.doi.org/10.1097/SS.0b013e31821f4a72
http://dx.doi.org/10.1016/j.scitotenv.2020.139667
http://dx.doi.org/10.7671/j.issn.1001-411X.2018.03.012
http://dx.doi.org/10.3390/f10040351
http://dx.doi.org/10.11707/j.1001-7488.20100527
http://dx.doi.org/10.1016/j.gecco.2021.e01478
http://dx.doi.org/10.3969/j.issn.1000-288X.2005.03.011
http://dx.doi.org/10.3321/j.issn:1000-0933.2005.06.010
http://dx.doi.org/10.1016/j.ecolind.2020.106439
http://dx.doi.org/10.1097/SS.0b013e31821f4a72
http://dx.doi.org/10.1016/j.scitotenv.2020.139667
http://dx.doi.org/10.7671/j.issn.1001-411X.2018.03.012
http://dx.doi.org/10.1097/SS.0b013e31821f4a72
http://dx.doi.org/10.1016/j.scitotenv.2020.139667
http://dx.doi.org/10.7671/j.issn.1001-411X.2018.03.012
http://dx.doi.org/10.3390/f10040351
http://dx.doi.org/10.11707/j.1001-7488.20100527
http://dx.doi.org/10.1016/j.gecco.2021.e01478
http://dx.doi.org/10.3969/j.issn.1000-288X.2005.03.011
http://dx.doi.org/10.3321/j.issn:1000-0933.2005.06.010
http://dx.doi.org/10.1016/j.ecolind.2020.106439
http://dx.doi.org/10.3390/f10040351
http://dx.doi.org/10.11707/j.1001-7488.20100527
http://dx.doi.org/10.1016/j.gecco.2021.e01478
http://dx.doi.org/10.3969/j.issn.1000-288X.2005.03.011
http://dx.doi.org/10.3321/j.issn:1000-0933.2005.06.010
http://dx.doi.org/10.1016/j.ecolind.2020.106439

122 Mok B BF SR % 35 %

Effects of Different Plantations on Soil Physical and Chemical
Properties and Soil Quality Evaluation in
South Subtropical Zone

YUAN Xing-ming'®, ZHU Ning-hua', GUO Q#, ZHOU Guang-y?,
MENG Min-yan?, WU Shang-yong®, YANG Le-su®
(1. College of Forestry, Central South University of Forestry and Technology, Changsha 410004, Hu'nan, China; 2. Teaching

experimental forest farm of Guangxi ecological Vocational College, Liuzhou 545004, Guangxi, China; 3. Research Institute of
Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, Guangdong, China)

Abstract: [Objective] To explore the effects of different plantations on soil physical and chemical proper-
ties under the same site conditions for providing a scientific basis for the accurate nutrient regulation and
sustainable management of plantations. [Methods] The forests of Schima superba, Mytilaria laosensis,
Nyssa sinensis and Cunninghamia lanceolata planted in 1987 on the clearcut sites of Pinus massoniana in
Shatang forest farm of Liuzhou were used for analyses, and the non-forested site was used as the control.
The 14 soil physical and chemical property indexes were measured in layers (0-15, 15-30, 30-50, 50-70
and 70-100 cm). Combining with KMO and Bartlett's Test of Sphericit, principal component analysis was
used for evaluating soil quality. [Results] In the same stand, with deepening soil layer, the soil bulk dens-
ity increased, on the contrast, the contents of porosity, soil organic carbon, total N, alkali hydrolyzable N,
and available P decreased. There were significant differences in soil physical and chemical properties
among different stands. The soil pH values in the five stands ranged from 3.94 to 5.12. The contents of soil
organic carbon, total N, alkali hydrolyzable N, available P, and the stoichiometric characteristics of C:N,
C:P and N:P ratios in the broad-leaved forests were the largest, followed by coniferous forests and control
stand. The total P content of soil in Cunninghamia lanceolata forest was the lowest. Compared with the
control stand, the total K content of soil decreased significantly after planting forests, as well as the avail-
able K (except Mytilaria laosensis forest), indicating that the plantations have a large consumption of K ele-
ment. Moreover, the contents of pH value, total K, available K, and cation exchange capacity of soil in
Schima superba forest and Cunninghamia lanceolata forest were significantly lower than those in other
forests and control stand. According to the principal component results, the soil quality of Mytilaria laosen-
sis forest were the best, followed by Nyssa sinensis, Schima superba, control stand, and Cunninghamia
lanceolata. [Conclusion] (1) Compared with coniferous forest, broad-leaved forests can accumulate soil or-
ganic carbon, N and P more effectively, and can significantly optimize soil bulk density and porosity.
Broad-leaved forest should be given priority in afforestation practice in the future. (2) After 33 years of
plantation, the total K content of soil is significantly lower than that of the control stand, and there are differ-
ences among different forest stands. Therefore, we should pay attention to the regulation and manage-
ment of K element in forest management.

Keywords: Plantation; Soil physical and chemical properties; Soil nutrient; Soil stoichiometry; Soil
quality evaluation

(LS. 5k BF)



	1 材料与方法
	1.1 试验地概况
	1.2 研究方法
	1.3 土壤理化性质测定方法
	1.4 土壤质量综合评价方法
	1.5 数据统计分析

	2 结果与分析
	2.1 土壤物理性质
	2.2 土壤化学性质
	2.2.1 土壤pH值和有机碳含量
	2.2.2 土壤氮素
	2.2.3 土壤磷素
	2.2.4 土壤钾素
	2.2.5 土壤阳离子交换量、硫酸根离子

	2.3 土壤化学计量学特征
	2.4 土壤质量综合评价

	3 讨论
	4 结论

