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Effects of Different Disturbances on the Soil Properties of
Pinus massoniana Forest in Central Guizhou
ZHANG Jiao, XU Ming, WEN Chunyu, NIE Kun, ZHANG Jian
(Institute of Fungal Resource, College of Life Science s Guizhou University , Guiyang 550025)
Abstract: Forest soil is the basis for the survival and restoration of forest vegetation. Disturbance not only
affects the dynamic changes of forest soil organism sand abiotic, but also has an important impact on the
structure and function of forest ecosystem. The study selected three types of disturbance (clearing litter,
resin tapping and fire) Pinus massoniana forests in central Guizhou as the research object, and set up
undisturbed P. massoniana forest plots around each of the disturbance plots as the control, to reveal the
influence characteristics of different disturbance types on soil properties of P. massoniana forest. The results
showed that there were significant differences in the soil properties of the P. massoniana forest among
different soil layers (P<C0.05), and the nutrient content of the top soil (0—20 cm) was significantly higher
than that of the lower soil (2040 c¢cm and 40—60 cm), which indicated that the soil nutrients of the P.
massoniana forest had “surface accumulation” effect. Different disturbance types had a significant impact on
the soil properties of the P. massoniana forest (P <C0.05). Under the disturbance of resin tapping, soil
nutrient content and urease activity increased, and there was no significant difference in contents of total
phosphorus and available phosphorus. Under the disturbance of litter removal, the soil pH, organic carbon
content, total nitrogen content and urease activity of the P. massoniana forest decreased, and there was no
significant difference in the bulk density, total phosphorus content, available nitrogen content and available

phosphorus content, while the available potassium content and catalase activity increased. Under fire
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interference, the bulk density, available potassium content and catalase activity of the P. massoniana forest
increased, while the contents of organic carbon, total nitrogen, total phosphorus and available nitrogen, as
well as urease activity showed a downward trend, while the contents of organic carbon and available
phosphorus did not unchanged significantly. Under different interference types, there was a significant
correlation between soil enzyme activity and chemical properties. The significant correlation in surface soil
was greater than that in deep soil. Urease activity was significantly correlated with contents of total nitrogen
and available nitrogen, and catalase activity was significantly correlated with organic carbon content. Under
different interference types, there were certain differences in soil nutrient variability. The soil pH was weak
variability, and most of the remaining soil nutrients were medium variability. In summary, different types of
disturbance had a great impact on the soil properties of the P. massoniana forest. Sufficient attention should

be paid to the utilization and protection of the P. massoniana forest in this area, and rational management

and utilization should be given.

Keywords: Pinus massoniana forest; disturbance; soil; sensitivity
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24 FAFHXBTLERBEHTRE

{17 5 AL 3 BT 0 26 5 7 R A4 -
DH HF N 552 S kM5 L HOR A I
P,

SR B BRI V& W) T A bR b AT SO L A L 4

R Sk K5 G S R AR 1 e e 2 R AL
B B9 A8 S PR B R s Kb S B H A LR 2R A
BB 19 28 57 1k e K. 3 A D0 B2 s bk - 8 il 5% 1k
TR L 7 e R 2 B O MR il = i SR A S, G v R TR
it 15 1 S A

RS TRTFHREBTEELAMNIERELTRREY LISbAPE
THER  LRREE/em pH GRS g2 g HAA LS Wkie  JRAEN

0—20 2.52 15.63 19.67 34.50 8.78 29.61 8.07 9.92 3.81

L 20—40 0.93 6.30 22.08 26.21 23.27 32.81 12.73 7.80 4.35
40—60 0.24 16.63 12.55 39.29 25.45 37.41 23.41 10.08 5.95

0—20 1.67 4.57 9.47 46.01 6.71 41.17 3.52 11.19 13.25

NL 20—40 0.64 24.40 22.20 37.83 26.89 32.21 8.06 20.99 11.05
40—60 3.08 34.88 39.21 15.23 32.56 6.10 5.00 36.84 2.70

0—20 4.42 39.40 45.87 43.82 17.14 20.65 10.75 36.61 11.27

R 20—40 4.95 30.81 25.12 32.53 21.25 13.89 6.08 49.81 1.82
40—60 0.34 0.28 14.84 15.95 - 14.85 6.66 25.33 1.93

0—20 1.87 9.76 7.78 14.33 6.90 23.33 7.08 16.79 4.11

NR 20—40 0.76 26.88 35.00 27.73 27.09 36.73 10.93 41.36 2.97
40—60 2.89 13.12 28.19 38.90 - 30.51 20.50 35.45 2.53

0—20 1.80 36.26 31.61 7.90 35.37 28.51 28.67 18.11 12.56

F 20—40 1.13 8.43 14.85 35.44 28.65 24.75 28.75 28.03 10.62
40—60 1.41 19.32 17.67 34.59 20.86 21.27 15.3 28.14 2.53

0—20 2.48 3.65 7.20 9.31 15.12 30.29 9.20 34.50 3.42

NF 20—40 1.59 13.45 35.38 28.31 29.12 22.61 21.20 23.64 5.29
40—60 1.85 23.58 36.77 17.74 30.64 23.28 13.68 15.12 6.29

3 Wi AR 2 06 9% S0 R S B G L

R T R R AR A B TR R AR
RILL R N R i 8l T 955 2 A R R 2L m e . Ak T
PE 22 WU S IR TR K A SR A S BRI BT A5 L 5
R AR K B AL T R AT AR B R, R TR
J2 (] B J W bR S B A A 3 M 25 5 (P <<0.05),
FEAREEETIEO20 ) HFES S HEES T
T2+ (20—40,40—60 cm), X 5 B A #F 551 45
R—F U R BARRHY . #ils A
LMK LI pH B2 & B, LR & e
. B —E R E 2R, RS o BIIRREIR T
Ly AR B2 TE B2 & 52 W) A ST #5 F K 0T 7K 4 AR
Sy R IR B R, O R LR
Jig 2 10k SR B R 50 A0 TE 1 2%« 52 M) A I 38 R B 38 1 Ty
AE o 98 A BROR X 4 38 57 43 16 W Wi 55 0 S 0 AR OR AR
K. WHBRIAVEY S AR 8 pH A LB L 4 E M
AR PR BT W R 2 S H R SR
AR Ak 55 3 R R 5 0 00 B TR RN AR BRSO . AR 5
FRUFVE D) G pH A HLER A4 R & = BRAL, 28k A 5L
RFNA RO P 1 0 b 3 R R AIR A O B B, X
HUA W 85 R A — B0, + 5 7R 4 ok R
TART JA V% 4 53 8 BRI Y5 ) 5 DR A A A

P {15 5 18] v 40 At X TS S 70 e A AR o i S
AR AL X SR 0 SR D AT RE R T AR 23 IR
TR TC 2 2 A Al B B AR A B IR .l o B SRR R o
FU T AR PR v R LA RORK T T R R IR o ) e SRR
FIE A B 5T 10 B AR AR KR8 o B N D AR R K
P KR TG B R AAR L3 pH O RH R &
B ATHURR LA A AR R RO T B R
O A S v AR 5 I ] AR R 2 A B JE
AT WL 28 D9 JOHILZS T 4 5 LU g 8030 b il 4 0
TR R A R R AR H
AT AR R Job e LR A A . R
KRNI U I W) FOAR B ARG 0file o fl 3RJZ L ST
PLBTRHAB TR MR, 3 F FHR BT SRR
R S A W R R B4 B g AR L {ELC
F k22 S A RO A AN R R O 2% S A
AU R O B0 R A O — R R B B O R L LA
— MR E RIE A T R b TR YT R ) 22
FrLIAE L2000 B I R 2e , B
AT R B R 5 58 A A A ) O
BB AN AL & W DOHE . LIRS AR T
0.6 g/kg, BB LR A LHR . TME T
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o5 35 4%

L 00 e 34 AR DX 38R 32 M IX W D0 2R 1 o 2 PR ) - AR
AP EBENEZ — AR T Z TG 05 Rk
L5 B Hb 4 A S BEIART 0.6 g/kg . R XM
X fohe ol ™

TP KN FEEL MM B T REH
TR S S LGS R AR pH B, -
HEpAE H I G I R WA EE A A A
WEFE B, R AR 5 b g SR Ab S 1 il O T R
- JE VR R I B T T R R TR P B )2 R Y 4
T A, 5 A 9T 245 S — B0, ARHIF T 38 3 X+ B il
T M 5 Ak 2 e A AF DG A BT R, A ) )% - el
T PE 5 102 1 R (0 A S VR A7 e 25 57 - B35 2 Tl
54k 2E P B B AR DG R TR L O R A R £
FRAE VG TE L IERZ  H TG PR A 5 B S I Wk
WA KRR E AR, BT RW,
IR — A S BT RS R, AR & 0% — 1,
REZK At 38 P i R ELDRE IS M A 1k 5 4 AR 8%
RN AR AR S —F, P, AN [R] e 2R BT Mk il 3
FEESAMANAAEREMLELR., $ELA
it 2 - 4 b B DL A L AR R R R o A
AR R A e it | AL A o E AL ST R 5 A AL
e & i LA B MG R R R ARG S B B AR+
B SRR R BT,

TR AR AR G AR S AR O A Ak cE A
R e N I R 1 I S N D 28 /A N
P e op e R S| RN o A N T SR
AR A AR S R L AR TPOR ] TR R
DA pH 28 5 RN T 1090, 5548 S, K
Wy R R AR,

4 5w

A T e 28 0 o 22 A bR - 8 1 TR A A 2 AR
b RTA] A 2 18] 2 R A bR - 48 1 T A7 7E B M 25
(P<C0.05), FERIAERZ LHEO—20 cn) T
HEFESTFELEQ20—40,40—60 cm), FH +
BeAbF e A R BN, AR L ERR TS .
Ih R AN AR A M T 2 BN R e E R R VR ) R
R pH AT LA R4 2SR B R AR, 2 AT K
RO 3w & 2 25 5 KB T )E , S R A Ak
b B R B RN A Y BN A R B e R T
FEFURFE TG T V25 R 1 R
2 R BN 2 B AT R B o A R O e i 2 R
JEROm T, K A RS SR 2
AN T) 1 HE 28 750 A M8 il 0 1 55 2 A A O M AR
2250, H LR 2 TG M A AR R T A OGP K IR

23 R TSR T R AN MR IR il P 5 R S 4
RN REAFAE L E AR IR i S8 b S T 1k 3 22
AWM SR T EATEREMELR, AFETH

FAF D RARK pH B 5 RE/NT 1000, K5
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