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Evaluation on Soil Anti-erosion of Four Forest Types in Laoshan National Forest Park in Nanjing

XU Hui, GUAN Bei

( Nanjing Research Institute of Environmental Protection, Nanjing 210013, China )

Abstract: Sample plots were established in Eucommia uloides, Quercus acutissima, Phyllostachys heterocycla ‘Pubescens’ and Pinus thunbergii
stands of Laoshan National Forest Park in Nanjing, Jiangsu province in 2015. Determinations were carried out on 15 soil indicators at different layers
of the stands. Soil anti-erosion of different types of forest was evaluated by 15 measured indicators, such as bulk density, organic matter content,
aggregate properties, etc. The results demonstrated that Q. acutissima forest had better performance than the other three forests. Principal component
analysis on 15 indicators indicated that organic matter content, internal friction angle, fines content and sand content could be selected for evaluation
indicators for soil anti-erosion. Comprehensive evaluation on soil anti-erosion of sampled stands by selected indicators and method of weighted mean
resulted that the surface soil anti-erosion at Q. acutissima forest was the best, followed by E. uloides, P. thunbergii and Ph. heterocycla ‘Pubescens’.
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BHE” |, MOV EZEE S EA SR, YT, bk b TER EUH H X C ER RO E R RITACHIX, 5%
Lt DX B RRARA AR S5 D0 RE A A DX A SRR ML S B (AP ) 2R A . B BIE R 2 rh TR AT
FARPRA T SO YRR U5, T ARMOK - O REMASE e B i . A, 95 T st L
KAl EEEARARIIN L SDURMERE,  DUNA-& BIPAE AR AR AR 200 S A i SR — R B 25 IR 3R

1 B R

R LI E R AR F 1991 AFAE R ST X LIk At sy, BB L XBR N , 28 T ER”
2. UAMARIZRIE D SR, BRI, ARG, Vs E, SEA 80 km?. R itkad-bHAELR
24, BIMREE RS T REBE I ARRRE T FE AR, SRR SRR 80%, ARIX NI 80% ) AR HEC I T
IR, B RARU AR AR L S0 2 L R, SRR, B 2R KU, 4R P49/l 15.3°C,
TeFEW 228d, 4EFE/KE 1000 mm A5
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2.1 FEMBRDIRSE
A4 Eucommia ulmoides #&, FRER Quercus acutissima Ak, FEAT Phyllostachys heterocycla ‘Pubescens’#k, ZaA%
Pinus thunbergii A2 LI i A 4 b OCTAR, HARMETE AR S0 AKX AR 5%, 33%, 3%, 22%. T
M, AR LSRR KL R AR AR 5, ST 14 20 mx20 m BORED7 BT M, A2
AIEBLILE 1.
F1 4AMEDIELR

Table 1 Information of sampled forest stand

PRoFAY ARG JIRERAR BATHR ESUAY
i/ a 15 40 15 30

AR 0.78 0.82 0.86 0.56
SEFRTESIm 7.60 15.20 8.80 10.40
X MiEem 5.50 24.30 7.50 18.90
A g m? 2.40 470 2.60 4.60
WepE () 21.00 18.00 19.00 21.00
B li] NW NE NE NW
HFHR/m 180.00 267.00 165.00 212.00

2.2 TIEMMRERMR

ZAWFSET 2015 4F 5 HEES AR BIRET L, “&7 R0 3 A 30, EEANFIERE0 ~ 10 cm, >
10 ~20cm, >20~30cm, >30~40 cm MR AL, e I AT bR IR T | Rk E
BRI . AN NI E A E . BEILRE . EBEILRE . RS E. RS E | PSR
FOEE . BIRE. 28R, >0.25 mm KRR RIS 8. >0.5 mm /KRR S & SRR K iR
SE K FAVES . R HESE A (30 cmx 10 cm x 10 cm) Rl E - RIe R, Bt bl EE R 200
el ek 3.50/min, LL1, 2, 4, 8, 10 min Shitia] sOCEE MBI AR FRETRRE s SR  SARIRER 7 i2hmitE )
( GB/T50123 — 1999 ) MI%E &K Ny 25% +-HEr TR R T . BRI A
2.3 HIELIE

SRH SPSS19.0 HH R TR . FH S/ T BER A S E A A T AR B 43T 5 SR ZHEAR AT 381204
Fh IR ZE A PURIRERE, HARILASE (1) -
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FZ =YW, xF(X,) (1)

X, FZ H3RPURIMERELR S 16580 Wi A S IIRIN THRCE, RS TFIHERI EZNE; F (X)) A5 g
PFHRIEEEE, A abnmfiss, HaRLaAs (2) A (3) -

F(Xi): Xij_Ximin (2)
Ximax_ximin

F(X,) = —imee = X (3)
X - X

imax imin

A, X AER T U FRRR S s X imax I 5R T TP SEE  B R RAEL s Xinnin 956 1 TP - SR A ) i
MEP ., ARK (2) AT IR PES, AR (3) HF G ERI PR .
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3.1 HIEBBIMRELE

-3 T L R - SRR /K P 0] B 8 0 55 07 TR 2 48 bRl R TAH SN /b A2 H ARk L3R
PPERER FEETFR . AW 15 A TIETEhRAD I E WK 1.

TR R IR SN RV RS, RHEAEEUN, RIS, HEEANBHENEKERMA, MK 1
a[EH, LL0~10cm £)2 X1 KE, MR (112 g-cm™®) <#pdk (1.21 g-com®) < Bakk (137 g-em™®) <
BATHR (145 g-cm®) o HHEEHUBEENS (e L e MBI ZEROTE IR, BN HHEBAAE | EACHERIE KM, Xk
e ISR S R B AR, B E AN R R R IR 8RR —F1. L0 ~ 10 cm
38 X7 KF, BAMK (27.77 g-kg?) < BATHK (28.03 g-kg?) < A-Adbk (30.94 g-kg?) < JBRATAK ( 35.62g-kg™) .
THKERPE A R A UG S5 T ) B I ARIZ ), FERKFAE TA SR EA B i e v, 1
IKFR M BRI A TR bR RE AV B bR . L X9, X10, X11MZERRE, 2 HHELURER R
o, HUCHBAA, FRAARK, BARERZE . X12 2EidiE fRiesok b g A8, wiir . ESgi
St - D UK MERE R TEFRI T R R LN T, AR (57.11% ) < BATHAR(62.76 % ) < AR (79.15% )
< JHREFHK (87.30% ) o T IEHTBTSR I AL IR i g i Rt b L BEIE AR TR oh RIS UIRE 180 J1238hR0 . A X14
Fl X15 KFE, RZTIBLRRERMERDE, HUCHRRR, HUCHRAR, BT RZE.

3.2 TIEBERERM DO

HIE 1 BRI, bRl L o] LIAE — 5 fe
® 2 TR BT E DTSR

B2 RN IRy LR IR AR 2257 it Table 2 ANOVA on the indicators for soil anti-erosion
. BRERAES TSR BRI, HoAh 3 Fhbkoransk iy RRGER  JyRvtERne  BBUTETIRE%
Sop ~ . F1 9.07 40.11 40.11
PSS . BHER Sy Hesh, 15 DN FEFRAEER N F2 2.43 25.23 65.34
TRRMEREIUE 2, TR RPRBIR N IR (S AT REFEE B 198 2187 87.21

. g } o E: FL, F2, RBHRERE—. B, H=FW0rs TR
RNMEEARGRE, ARITEM RIS . Kit,

R T A FE bR IR R RERE T TR, 2R o AR Z2 NN E 1Y) 15 WFEhR S A T 3 B
aFr (£2) .

2 2 AT, 55— BT R IR A (40.11% ), il F 45 RIS = ks iy, H BB STk R T 85%,
HiX 3 ANFBAHFRHEEIIRT 1, BB T RS IR, R3EEL 3 PARRTERRTES sy LG E, 56
—FWH EELERT X3, X7, X13, X14 I X15 AR5 R H, X3, X7, X14 F1 X15 X5 —F 0 H IE
R, HARMOK, S5—Ela bk, WHHRMMERERER, 3o X1 A X5 ek, iR
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Figure 1 Determination of indicators for soil anti-erosion of different layers in sampled stands
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S, wEEHE{ERMOR, HIEPURIRERERUSS . B F M X6 BITETERES R, Hobfun SRR, X iEbUR R
PEREA & TUEN . ARIES T M BTRREE RN (DL REUD A0 HE RS 0.9 SHBIE ) , WTLIFE RIEWFIIX.
IR M RE R R AR AR R Bk X7, X15, X5 Fl X6, FHrt X7 Fl X15 A ERN 8RR, X5 Fl X6 R
Ei 1

#3 DIRABMEHERERS ST E T HRER

Table 3 Component matrix of principal component analysis for the indices of soil anti-erosion

YR ERETERR X1 X2 X3 X4 X5 X6 X7 X8
F1 -0.55 0.70 0.90 -0.24 0.30 0.00 0.92 0.24
F2 -0.76 0.49 0.08 0.49 -0.92 0.08 0.24 0.62
F3 -0.12 0.45 0.27 0.76 -0.01 -0.96 0.14 0.49
YR MERETEAR X9 X10 X11 X12 X13 X14 X15
F1 -0.57 0.51 0.65 0.51 -0.71 0.83 0.95
F2 -0.31 0.52 0.20 0.69 -0.49 0.48 0.03
F3 -0.70 0.32 0.62 0.26 -0.43 0.11 -0.02

TE: B HPIRPREROREE A E R T 0.9,

3.3 TIEMERMIEREITMN

TR e I DX LS UR MR RE AL EPRAV IR b, SR AT S bR BB DA 2410 6 AS IR S A ) )2 2k
EHEGUR IR TLR AN . SRR RS R BRI e, BRILE 4. 4 &MY X7, X15, X5
I X6 BSEIE, HAEMBCTIIER AR Z IR SRR MR REREA TR & VPO, S52R UK 5.

R4 FBIFNMIERENEXRBRINERY
Table 4 Correlation and weight coefficient of indicators

X7 X15 X5 X6 MHEREIIE R WE R
X7 1.000 0.345 0.38
X15 0.894%* 1.000 0.388 0.43
X5 0.035 0.255 1.000 0.110 0.12
X6 -0.105 0.016 -0.040 1 0.054 0.06

. REE K (P<0.01) .

x5 BENRSLBERFRMESTNER
Table 5 Comprehensive evaluation of soil anti-erosion of sampled stands

sy +-H8)2 vk fem F(X7) F (X15) F(X5) F(X6) FZ
A 0~10 0.852 0.919 0.684 0.495 0.831
>10 ~ 20 0.364 0.425 0.969 0.606 0.474
>20 ~ 30 0.158 0.511 0.297 0.705 0.358
>30~40 0.015 0.306 0.791 0.443 0.259
FRER 0~10 1.000 1.000 0.937 0.746 0.967
>10~20 0.503 0.538 1.000 0.745 0.587
>20~30 0.185 0.373 0.971 0.680 0.388
>30 ~40 0.088 0.000 0.942 0.222 0.160
EYi) 0~10 0.760 0.775 0.000 0.807 0.670
>10 ~ 20 0.324 0.572 0.100 0.963 0.439
>20 ~ 30 0.079 0.240 0.291 1.000 0.228
>30~40 0.009 0.073 0.518 0.854 0.148
AR 0~10 0.752 0.936 0.157 0.000 0.707
>10~20 0.251 0.670 0.250 0.142 0.422
>20~30 0.051 0.447 0.428 0.179 0.274
>30 ~40 0.000 0.171 0.633 0.047 0.153

M 5 0I5, Bk DU IR ZE A TR A R BRI 2B R, BINEE LR, 2
BN DEWTRIZ FZ B, BRERAK (0.967 ) sRea, HUCHAHRAR (0.831) , BICHREMABR (0.707) ,
BATMRESS (0.670) o MRERARVE R KISE A AR, HHFAEYE RIS, MEwN R SR, Xt
T3ROS R AR B AR, BEm AR 2 IR BT M RE UL T AR LR SRR AL, I, 7EBILARIX
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THAth 3 FAkAL

(2) UFEBS i o, WIEA EDURMEREPFN I briA R TRELERE ], Hh TRAYURES B
TIRENESEA . BERRSE | RS B EPREE B ITIRER WL i b TR P RE D
MR,
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