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Table 1 Basic overview of the study plot

Walnutztﬁzfiﬁfn%ple plot u il Al
it Tree age/a 18 18 18
P Mean height/m 2.67 £ 0.09 5.23£0.16 5.85 +0.39
4142 Average DBH/cm 43.67 £ 7.54 46.29 £ 2.01 49.07 £5.71
5 fEAverage crown width/m 3.02 £0.09 5.06 + 0.29 5.19£0.55
FhiE % FZ Planting density/(tree-hm™) 1000 1000 1000
¥ 457 Vegetation structure TeAR + BEK + FiR TR + B TR + HR
FHiH = Intervention mode REH THERVE R T FEVE Bt

FFiH it Intervention measures

TTiFEE Degree of intervention BT

1A RS L
2 25ERRIK, GBI
7 =20~30 cm#EHAE )5
A2 A LA K, T3t A
B #)°9620~650 kg-hm™

TP

1 AFFE KR GRS
2AF24EERIR, TR TR
=>20~30 cmitE FAE

-

TAb 3, H SPSS26.0 #4418 35 Ak 1 5T A4l
PEAT B 25 40 7 D LSD Tk B M A 6
(p<0.05); HMHZE T ZEHI AR T, L2
TEBEX LI AL YE B S AFTESC B s
Pearson 72Xt - R4 P ORH S A 7 40 B L 2
PERGSS s FAE S R AL (CV) SkArHT L3RR {1 5
YGRS PR ot I oY) a0 K < 120 w91
B TZEA TR . Origin2019 #1424 E % .
ARERE (CV) AT

CV = brife % [ H1H x 100% (1)
X, CV NSRRI, Hi CV=s10% N5
£, 10%<CV<100% H %54 4, CV=100%
SRR SR,

AN, FRG AT i T SRR AR bR N
AL, HERR T S SRR, X IR A R TR
HEALAL I, A SR H] T SR IS8 R BGHEA T
FEITO ST Y bR K oy SRy TR RN R R B A, L
A

01,x<a

PARALE f(x)={ 0.9x(x-a)/(b-a)+0.1,a<x<b
1.0,x=b

(2)
01,x<a

(=R f(x)={0.9x(b—x)/(b—a)+0.1,a<x<b
1.0,x2 b

(3)

A, x Oy HIERAEME A R — T8 bR (E, a A
b 73 A EA AR bR R/ ME AR K AE . AT

FUREIUY BV s tr DN SRR A
—EE NS R R AR, SR IR pR
B, Hop BB R AR BRI B pR s AL

2 HEREA

21 VIR MRESE

ORI A o IR B SR, it
oKy FRAMER AR, hiZk 207, 3 A0
T - SR AR FUE A S I LOR R R
(2515 61.31% ), WRIRZ (L4 22.68% ), %h
Wi (25 16.02% ). Hi, 0~30 cm + )2
- HERRL S R BN LISHI>MI, H 0~20 cm
+EErR S L 2= T ML HI (p<0.05), 7
LI P93 0~10 cm )2 Ky & i 3% = T 20~30
cm + 2 (p<0.05), 0~30 cm + )2 + bk &
LB MISHISLI, H M, HI B35 T L
(p<0.05), 7E LI. MI. HI NEEA[R + )2 ] 4- 5
WOk A AR AN B . IR A A X B
Z%, 0~10 cm 1 JZ %k & & K HISLI>MI, 10~
20 cm + 2 &k & LISHI>MI, 20~30 cm +
JEFR SR LISMISHIL, H 10~30 cm + 2 Fiki
i LIRS T ML, HI (p<0.05), 7E LI B
20~30cm L 2F kG EE ST 0~10 cm )2
(p<0.05), FKHITEAZMARPY, THERL | WEHVE
i AL P G SRR 2 R 2, BEE AN
TG, R ERCRIRRL S 5 2 Sk
{9 S AN 11 2 (A 3 9 S S N ]
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Table 2 Characteristics of soil particle composition, conductivity and water content of walnut forest under
different anthropogenic interventions

IR A 2 EE R %

e Lj;;/ir Soil particle volume percentage content/% T Lok
Sample plot - T8 oA R Conductivity/(us-cm™)  Water content/(g-kg™)

Clay(<0.002 mm)

Silt(0.002~0.05 mm)

Sand(0.05~2 mm)

0~10 14.01 £2.69 Ba 73.63 + 1.44 Aa

12.36 £ 1.48 Ab
10.08 £ 0.77 Ab

110.62 + 7.55 Aa
112.85 +7.64 Aa

80.59 £ 11.51 Ab
81.41 £ 10.64 Ab

Ll 10~20 22.86+1.69 ABa 67.06 £ 1.15 ABa
20~30 29.44 +3.45 Aa 61.26 £ 3.23 Ba
0~10 13.31 £ 1.08 Aa 57.30 + 1.66 Ab

Mi 10~20 12.37+£0.61 Ab 55.97 + 0.26 Ab
20~30 12.38+0.84 Ab 56.74 £ 0.77 Aa

0~10

14.09 + 1.85 Aa

60.72 £ 1.88 Ab

9.30+£0.79 Ab
29.39+2.74 Aa
31.66 £+ 0.61 Aa
30.89 + 1.26 Aa
2520 £ 3.21 Aa

119.22 + 6.64 Aa
84.51 £5.02 Ab
81.03 £4.98 Ab
85.21 £ 5.89 Ab

98.05 + 1.70 Aab

80.34 £ 9.80 Ab
171.93 + 4.64 Aa
170.96 + 21.33 Aa
183.91+£2.70 Aa
179.72 + 9.83 Aa

HI 10~20 13.48 + 1.60 Ab 59.82 +2.19 Ab

20~30 12.20 +£2.59 Ab 59.30 £ 1.75 Aa

26.71 £ 3.65 Aa 91.33 + 3.54 ABb 190.73 £ 5.02 Aa

28.50 £ 3.62 Aa 82.35+4.84 Bb 214.41 £32.93 Aa

E: RPHERTIE + bR FSIA RS SBR[ — HEHAR R 2 0 22 573 2.2 (p<0.05),  FIZA /NG F BRI Al — 2 AN R Al )

2R B F(p<0.05); Ll: REM, MI: JEHRER, HI: SEHREREIE,

Note: The data in the table are the average value + standard error. Different capital letters in the same column indicate significant differences
between different soil layers in the same soil layer (p<0.05), and different small letters in the same column indicate significant differences between
different soil layers in the same soil layer (p<0.05). LI: Not managed, MI: Clearing shrub and grass, HI: Clearing shrub and grass and

fertilizing.The following is the same.

- 398 i 5 X AR AR AU A A — i AR
N, AT HHERAE ARy | U ZS A SERE AR,
F20 5, 3FANT IR M) e R 2
S, Hrf, 7E 0~20 cm 2 KK LISHI>MI,
20~30 cm HJZH FE N LI>SMI>HI, H LI B3& &
F MI, HI (p<0.05), #£ HI }#B 0~10 cm +JZ
B SR & T 20~30 cm T2 (p<0.05), %
BHTEAZAAR I, T FRE T | 33 I St I ) 1 Tt
T R R, A T, iR
FRBREET RIS, (B4 2R
R,

HHOK T OO A E RS AE R, I
i) - 38 P B A A AT 5 R R
T 20 A, 3PN T M 5K EAFAE 2
S, Hi, 0~30 cm + )2 &K EH R HISMI>L,
H MI, H £F&F Ll (p<0.05), LI, MI, HI}
AN 2 ] R ISR R A B, R
AR, TEBEMER VN RO AL A T O - 48 K
W, BEE T EEN, BRI
s PR
2.2 TENSFSEREHE

XTRZMOAR S 2R B o BT (181 1), 3 F
AHTI R pH, ALK, X . &fme

PfrfE RS, HERBRE A2, Hrf, 14 pH
AL FasE, 78 0~30 cm 12 pH FH
K/NR MISLISHI, MIEES{E S50 E L, HIE & 2
0.38%. 2.47%, RUATERBOMN, &R+
ToUfi 3 pH WA T, 1T P R A Y T )
fdi - pH AR

A P & AR R Ay, Hop
0~20 cm L JZA Pk & &4 LI>HI>MI, £ 20~
30 cm +EAHER AR LI>MI>HI, H 10~30 cm
+EN LB EERT ML, HI (p<0.05), 7£ HI 4
#B 0~10 cm 1 JZ ALK & &t 3 = T 20~30 cm
+JZ (p<0.05), FEHTEZBRARNY, THHHERE . W
PRV B ) RO A ML S R B,
BT HURR & SR AR S A T T I 2 R Je s
B RgRaA, (A& LR R AR

TR el E R EREC Y8, &
£ 0~30 cm L 2RI LISHI>MI, {H + 1584
A= 0~20 cm 12 LI BEET MIL HI (p<
0.05), H MI &5 T Hl (p<0.05), 34w
ERAEA T IREHLZ 0] . 2% T TR b 5 42 22 1]
IS, RERBR, EHEER |
PRV SO AR AT O HIE AR SRR, X+
2 T e A S N 5 N < N S NS i 182 )
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MI HI

LI Ml HI LI
J0~10cm zZZ10~20cm XN 20~30cm

e RO TEIE + bruEid; ARIKRE FRFORE R R L2 6 22 57 1% (p<0.05), ARG TR IR R — 1 2N R R 0] 22 5 35
(p<0.05),
Notes: The data in the table are the average value + standard error. Different capital letters indicate significant differences between different soil
layers in the same soil layer (p<0.05), and different small letters indicate significant differences between different soil layers in the same soil layer
(p<0.05).

B 1 AEANAFHEZ T U F S RAFE
Fig. 1 Characteristics of soil chemical properties of walnut forest under different human intervention

175 B s R a3 (p<0.05). + 2R AT E TR ek ki
T R ER R MR E, B0~ & (p<0.05), X HABILIEbRIC S &R0,

30 cm + 2 & FEEEX N H>MISLI, H AR x 2B 32 1A 52 % ppk

10~30 cm 2N HI & & T LI (p<0.05), {5  Ay+8EFk . Brkida (p<0.05), X HAFILIE

HTHRMNT L ZZ TR EEES, RUE LR ERW,

AR, EEE R D) TN S e S Esrma 2.4 HEmEAEREXE

BEL, 3 FHELEE i A A U - 9 4 A R R ) M % 4~6 n 51, 3R KT ik
F, A EEBREEM Ay TER IR B EACR RN R 2ER . TERE IR LI
POy SR N, R N R A A O OE R
23 AAFTREXERREXTEBHMERZM (p<0.01), LHEhi Sabr L 2 IEAH C R

XA R T 22 ks (£3), AT (p<0.05), LI FRGREEEFHIEMICK
FROWMAR IR . Bk, BB SR T R SR RENMKCKR (p<0.05). fEiHE
K, pH, ALK . &% @B S E B MU, TERRS R B IE ARG

® 3 AAFHELEREI Y IR S RN %= 54T
Table 3 Variance Analysis of influence of human intervention and soil depth on soil physical and chemical
properties of walnut forest

I gE| FRL RRL bR S TKE pH A el A A4
Project Clay Sit Sand Conductivit Water content pH Organic carbon Total nitrogen Total phosphorus Total potassium
HNF-Tii
ﬁl\ujriz:rlfji}ltewention <0.001 <0.001 <0.001 <0.001 <0.001 0.033 <0.001 <0.001 0.016 0.001
é‘fﬁ:ﬁh 0.054 0.010 0.948 0.829 0.430 0.681 0.548 0.482 0.742 0.291
ANRFI = LR
Human intervention x  0.002 0.022 0.685  0.300 0.823 0.713 0.095 0.126 0.812 0.672

Soil depth
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KFE (p<0.05), HHEMRLSEMREWEFEFRMICKE MIRKR (p<0.01). 76N HE AL A HI F b
. SAMBEREEMICKER (p<0.05), HHEWN N, L EEBR 5 R 2R 87X R
5 R EAAHCKER (p<0.05), +HEMS (p<0.01), +3E pH 544058 5 EMMHXLER
RY pH BB ERMHXKER (p<0.01), 5% (p<0.05), HHEAHLIKS LBEEEEMAHXKER
BEHEFMHEER (p<0.05), T pH 54K (p<0.05), 3FINTH T, & THALH M+
REEFERMHLKLR (p<0.05). HSLAEWMBER  EFR SEPR 2R R ERACER (p<0.01),
MXEXFR (p<0.01), HHELAMEMEREET  HHAIRS SRS B Ell B EEHELR
R4 KREEREH LI HIEER MR L R

Table 4 Correlation coefficient of soil physical and chemical properties of unmanaged walnut forest (LI)

FEHE TR b . s - KR AL LR B Exil
Sample Soil kL *ﬁ.*i D Eﬁﬁhi. . Water pH Organic Total Total Total
. Clay Silt Sand  Conductivit . .
plot indexes content carbon  nitrogen phosphorus potassium
g 1
Clay
AR A _ -
Silt 0.975 1
3 P .
Sand 0.781 0.621 1
HL S
Conductivit 0.047 -0.069 0.028 1
TKE
! Water content -0.103  0.085 0.124 0.530 1
E: -0.267 0.338 -0.007 0.004 0.193 1
AL
Organic carbon 0.249 -0.229 -0.223 0.537 0.210 0.260 1
=R 0.121 -0.111  -0.115 0.584 0.142 0413  0.822" 1
Total nitrogen ’ . ’ ' ’ ’ ’
= 0.243  -0.109 -0.547 -0.668" -0.484 -0.110 -0.304 -0.322 1
Total phosphorus : : ) ’ : : : .
il 0.132 -0.100 -0.184 0.170 0.335 0.511 0.364 0.384 0.113 1

Total potassium

W *RIAREFER(p<0.05); **FIRREE MK (p<0.01), TH
Note: * indicates significant correlation (p<0.05), ** indicates extremely significant correlation (p<0.01), the same below

R5 FEESZMM M LEEBAERELRY
Table 5 Correlation coefficient of soil physical and chemical properties of
Walnut forest clearing, shrub and grass (Ml)

shoge  Cea” @ omm e owsk  GET o JAK S8 SR £
plot indexes &Y Sitt Sand  Conductivit content H carbon  nitrogen phosphorus potassium
B
@T{j 0.692" 1
Dl -0901" -0937" 1
CoEEdTEruﬁvit 0.510 0.442 -0.513 1
Wategrﬂé(%tent -0.110  0.009 0.048 0.394 1
. BH -0480 -0.463 0.511 -0.818"  -0.096 1
Orgf;i)glgz{rbon 0.127 0.271 -0.225 0.440 -0.148 -0.634 1
Total n@,gen 0.227 0.241  -0.255 0.705° 0.214 -0.778" 0.682° 1
Total pﬁi;ﬂ;sﬁphorus -0.152  -0.011  0.080 0.393 0.331 -0.323 0427 0.793" 1

e Po= i _ . =
Total pofassium ~ 0-531 ~ 0606 -0.622°  0.501 0.063 -0.343 0282  0.030 0.098 1
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Table 6 Correlation coefficient of soil physical and chemical properties of Walnut forest clearing,
shrub grass and fertilization (HI)

FEH bR o8, OB e o EK AP £ ER: A
Sample Soil it *ﬁ.)ri WAL EEE‘P}F. . Water pH Organic Total Total Total
. Clay Silt Sand  Conductivit . .
plot indexes content carbon  nitrogen phosphorus potassium
Fikr 1
Clay
H kL
Silt 0.538 1
Wbk _ o .
Sand 0.885 0.869 1
HSE
Conductivit -0.078 0.061 0.012 1
HKE
y O s 0.514 0.178  -0.401 -0.574 1
g: 0.334 0.434 -0.436 -0.248 0.347 1
ALK
Organic carbon 0.443 0.550 -0.564 0.106 0.192 -0.130 1
=R 0.350 0.502 -0.483 0.279 -0.017 -0.266 0.797" 1
Total nitrogen : : : . : : ’
o -0.478 0.002 0.280 0.127 -0.276  0.171 -0.590"  -0.400 1
Total phosphorus ) ) ) . : : ’ :
i -0.193 -0.156  0.200 0.117 -0.013 -0.664" -0.208 -0.041 0.258 1
Total potassium : ’ : . : ’ : : :
(p<0.05, p<0.01). I3 B BT Z DTSR A 53.353%, 5 2 ALY

25 TEBEAMRTRME

7 ATAL, 3 FCH T AR 3 3t
WONFERERE AR S R4 T AR 2 [A], R4
PELIAY 3Rk . bk, ki, pH., 28p7AE
SRR, BHERSR . Ak, 2. 2L
SR THEIMEEE MY R R By k. W
i oK. A SRR TP SRR
HI B - 58krk . B SR ALk, 28 . 2
ARSI, 4 pH AR SR E/N 3 FACH T
R, & Wk FEHb N 1 )2 2 a1 3%
pH ¥R 5548 ik, HHEA MR . 2RI R
AR S AR PRI FE AR AR A A . RN
0 = [E1 B e TR oy 1 e SRR A S Y G R P PO Y
2.6 TEREZESIEN

SRR AT AR T - 4T i 25
VMY, B IR B S FR PR E N TN e As, AT
F T . #45 LIEFE AR 2 KMO Fil Bartlett 3k
TEAE, KMO % 0.664, Bartlett BRIE 656 1941
PERER p<0.01, UL BAASHIF 5T 35 U PEA 48 s 0] 47
FERGRAH N, 8B R BRI AN 4 AN
TR AZ AR S X R TR, R
I F R R T 1 AR, BEBCT R 2
K, HAEREE 50 5.335, 1.316, 5 1 T

T ETTENR N 13.158%, ZFH )5 22 vtk R ik 3
66.511% (% 8), FHRIUE kM 2 4~ F B n]
1B H R TEM S5

B Sk B 2 4 4 4 B AR FAC, .
FAC,, 153 -8l ST A8 hn i N 1570 R 5L
FEFE (£9), HrHgERFk, ki, whk, S
OEFKE, AR, 2R . SRS —E W
(FACy) WA T EE/EH, 14 pH, 27
“EWMSr (FACy) AR TEZEM. XNk 9
1 2 A E o5 5 Rk X 5N -

FAC, = 0.135X, + 0.132X, — 0.177Xs+

0.155X, — 0.154X, + 0.015X, + 0.158X,+
0.173X, + 0.091X, — 0.096X4, (4)

FAC, = 0.057X; — 0.071X, + 0.007X;+
0.243X, + 0.151X5 — 0.645X; + 0.116
X7 4+ 0.169X5 — 0.063X, — 0.455X,, (5)
FARHEAL AL PR £ TSR PR BB A 2 4>
FRITRIA, AR BRI R O 1S
rMENL . BJE, AREE 2 A O T R
JIT BRI A 57 SRR RN LU A, 45 2]
IR LR AN R, BARANT
53.353 x FAC, + 13.158 x FAC,

p= 66.511 (6)
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Table 7 Variation coefficient of soil physical and chemical properties of walnut forest under

different human intervention %
FEdh THEERR AR Bk BbRL SR BKE pH AL ol Eotd g
Sample plot Soil indexes Clay Silt Sand Conductivit Water content pH Organic carbon Total nitrogen Total phosphorus Total potassium
0~10 3841 3.9 2387 13.66 28.56 1.4 34.25 12.18 78.38 15.84
LI 10~20 16.18 5.81 18.61 11.88 26.13 2.96 17.56 24.2 33.74 15.47
20~30 26.21 6.19 2551 3.48 24.4 2.52 17.9 18.47 8.29 6.82
0~10  14.79 343 1522 13.54 54 2.24 25.49 10.32 75.99 10.44
M 10~20 9.94 0.93 3.83 12.3 24.96 2.68 43.05 39.95 35.12 6.2
20~30 238 7.33 27.33 7.76 2.93 2.66 34.37 10.97 15.67 5.27
0~10  23.44 10.54 17.01 11.14 10.94 1.08 27.13 22.41 68.09 10.66
HI 10~20 135 271 8.16 13.83 5.26 1.82 13.71 43.04 80.02 9.89
20~30 4254 591 254 11.75 30.72 2.69 53.42 8.33 45.13 3.62

x8 EMASITHFHEESHERME

Table 8 Eigenvalue and variance contribution rate of principal component analysis

WIGHRHEH SR AT T
o Initial eigenvalue Extract the sum of squares of loads
Component 1 ;1. HITETRE AW TR it BT TR TR
:I'uc;tal Total variance contribution Cumulatwe contribution 'i'wc;tal Total variance contribution Cumulative contribution
rate/% rate/% rate/% rate/%
FhL 5.33 5833
Clay 5 53.353 53.353 5 53.353 53.353
brig A 1.31 1.31
Silt 5 13.158 66.511 5 13.158 66.511
L 0.99
sand 0 9.903 76.414
HL 3% 0.83
Conductivit 0 Al ey
K& 0.64
Water content 9 6.488 91.200
pH 0.34
pH s 3.483 94.683
AHLER 0.27
Organic carbon 3 2 ik
s 0.19
Total nitrogen 1 L SieHl
ER
Total 006 0.679 99.999
phosphorus
=6 noy 0.001 100.000

Total potassium 0

®9 ITEREFMNEERNETES REERK

Table 9 Factor score coefficient matrix of each index of soil quality evaluation

FUTON Fb MR RPRL HBEXR HKE pH PR £ ER: A4
Princi VaIAcom onent Clay Silt Sand Conductivit Water content pH Organic carbon Total nitrogen Total phosphorus Total potassium
pal comp Xi) (%) (X)) (X (Xs) (Xe) (X7) (Xe) (Xs) (X10)
FAC, 0.135 0.132 -0.177 0.155 -0.154 0.015 0.158 0.173 0.091 -0.096
FAC, 0.057 -0.071 0.007 0.243 0.151 -0.645 0.116 0.169 -0.063 0.455

TR LG RN O R R AR R BRI AT N REBLL (2.120) >TEEE
(%10), 78 3MARNATHZME TR L BEREAL HI (-0.820) >H B EE MI (-1.258 ),
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Table 10 Evaluation of soil quality of walnut forest under different human intervention

PN
FAC, FAC, ERerin

Fé b Comprehensive score
Sample plot % ik % CLES % He#
Score Contribution rate/% Score Contribution rate/% Score Ranking
LI 3.376 53.353 -2.971 13.158 2.120 1
M -0.368 -4.871 -1.258 3
HI -0.159 -3.498 -0.820 2

FE R T AR L A A hy, T
TR T8 e fe 2, T v B U AP - 19 5
RTINS T, (HSCERCRA K,

3 it

N AT BN T ZFATE R R,
AT SRR DI REYE . R K
SEIRBE A, PRSI N T2 Bk Ak
AR,

TEARGHM BT, FE WA LN
THERRL . BPRL. SR AR, 2. &Y
wRE, HESKERML, ASEKEShE. &
JEF WA —E a2 R, REARER, K
WILOR B A B S B0 PR RIS S F B 4%, Rl
FAETA . BEARTREFAAEY), BRSNS
S HEPIE YR Z AR R K, — 7 1A
D AR AR . 2R . &% RS
() FEFRYFES 5 — AR IS . RIS A
FRAGEAT S5 T RRIK | AT 34 1T 4 298y ok A v
T R I i w18 VAN % TR (b w3 A D
4y, PR R T AR R EL B IR B 7 4k, 3l 8 AN A
R BEEFRDICE M EE AP, it e R
IARDCHFFE R, 4 SoRAPERE IR . 4
R NG R RGP PR AR AR T AR )
RBEERAERKWEST, HHEER . Wk %5405
Ki, B SR KA. 2. 2SSt
S SRR . X5 Trimble 2559 & A9l LA
PRV BT - SRR A m 1N, 1IN A0S - T b A
PTE TR RIS SS R A L, TEARE T
T A KRR, JE 2 — 0] RS Z Ak
K BAAEY) R R, FR . R AREAR
FAAHYIFEKBE IR, TEMR RMKFIZE 22 151
IR Mt HEK A A K, Bk4h, A 2003 4
FAZHELOK , KRBT R AR RER A K g hg

MRNAZBAR R IE RS, PRI BB, ART -
SRR A, Hb R B | 28R
5k, RJE ISR AR,

TE G BRE 00 T BT, R T TR A% B AR
MI S5 T IR RZBEAR LA LE, SRR
ki, BSER, Al SRS RERE, +
SR AR R VEREAR, R KR
EVER, L pH. A AR BRI
R ATRER, IR IR AT TR U v 1 A
MR, (IS PR R TR, BRSO
NHERARG, ISR AR BT, B
SRS K iR O DT AR P ) R R, A ST LR
SR G, &R R AR,
B, RIERRL. BPRL, R AR RS
PR 3k kR AR e B AR AR
FEARAR ML L3R . RS ERIBITA R A — 2
P AR M AR, MR SR L K
R EA, T RE R A . 2. pH AR
FREAREIE N | S KR R PR A SR
—o BAN, TEIEBERERTIUN, MMy L3RI 3E
Frs /b, R R AELY, BRI E RO,
MHARPA B, AR L HERRSOR BRI
MR LR, 285, 2 TSR
X o

TR PERE OB AL B T HUT e BT A A Bk
AROHE S R B R BE AR MEAR LG, 2k
KL, PR, BSR. SUKE . 2R, ek, 2
FERFEVER I, BIERRL . pH, A HLERAEE B
PERRE. SN ATRERMEAHUILH) T3, —ER R
THT MM SR i, Eh T B R T
BRI /D, HAZBOMAL THE 10~12°0935%
HOHHE , S2REIK . AR S T - SRR A= A
SRR, D, HERRL . RIS AR
IR > LSRR R IEA KL TR B E 1, +



LI EE AT

N0 RAT LB A AR SRR o A4 5 163
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TIPS N TS IR EAE A, b
AP ERFEE SRR, TR B
RLAFRURLRA N 1 e, — 3 7 LR AN
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Bbk PR ALFE PR 2 AL T A h AR R, T
HAEA AR . 2R BT RBOHN B .
ABFFE AR TR 1% pH 722 5 R4
B As e, AR . R AR AR
P, RERI> L SBEEAAR R UAEAS T IR . AR LN
138 o0 [ D R S SO SR AR G B ) Pl o

SIS R TR . IR
FIFRGE i 255 RS, ACHIT S R B T Y
EeAk LI e TP B I, T
B ML HI 8 3SR, 3R H 2003 4R 7E 3
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53X B AR BT 5 R A [R] R s 5 R AL P
PN TAR L SR A7 A 22 57 BB S 4 RAH L

4 i

(1) TERE B, T PIPER | 3 BEJE O AE
SHAFIUR, RATILIBHAZHEAR LSRR . Bk |
Bk, R SOKE ., ALK, 2R 2 2
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(2) BT HUEMAR R AL P 5 2 T A
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Effects of Human Intervention on Soil Physical and Chemical
Properties of Walnut Forest on Taihang Hillside

LI Xin, LIU Qian-yuan, GUO Wen-fang, WANG Jia-le, LIU Ya-nan, LI Han-cong, CHEN Yan-mei

(School of Geographical Sciences, Hebei Normal University / Hebei Technology Innovation Center for Remote Sensing
Identification of Environmental Change / Laboratory of Environmental Evolution and
Ecological Construction of Hebei Province, Shijiazhuang 050024)

Abstract: [Objective] To explore the impact of human intervention on the physical and chemical properties
of the soil of artificial economic forest on mountain slopes, and to provide scientific basis for forest soil res-
toration and sustainable management. [Methods] Based on the walnut forests with three intervention
methods: unmanaged, clearing of shrubs and grasses, and clearing of shrubs and grasses and fertilizing
on Taihang Mountains, the effects of the three interventions on the soil physical and chemical properties of
the walnut forest were compared and analyzed through field investigation and laboratory experiments, and
principal component analysis was used for comprehensive evaluation of soil quality. [Results] (1) The
physical and chemical properties of soil in walnut forests with different human intervention were signific-
antly different. Soil clay, silt, electrical conductivity, organic carbon, total nitrogen and total phosphorus in
the unmanaged forests were the highest, while soil sand and water content were the lowest; The soil clay,
silt, electrical conductivity, organic carbon and total nitrogen in the clearing shrubs and grasses were signi-
ficantly lower than those in the unmanaged forests (p<0.05), while the soil sand and water content were
significantly higher than those in the unmanaged forests (p<0.05); The soil clay, silt, conductivity, water
content, total nitrogen, total phosphorus and total potassium in the cleared shrub and grass for fertilization
were slightly higher than those in the cleared shrub and grass, and the soil sand, pH and organic carbon
were slightly lower than those in the cleared shrub and grass. (2) There was a significant correlation
between the physical and chemical properties of walnut forest soil in each intervention. There was a very
significant negative correlation between soil clay and sand (p<0.01), a significant (p<0.05) or very signific-
ant (p<0.01) positive correlation between soil organic carbon and total nitrogen; and the other soil physical
and chemical indicators showed different degrees of correlation changes in the internal soil layers of each
intervention and drying. (3) There was a certain degree of variation in the physical and chemical properties
of walnut forest soil under each intervention. The soil pH showed weak variability, the soil organic carbon
and total nitrogen showed medium variability, and the rest of the soil physical and chemical indicators were
in the dynamic changes of weak variability and medium variability between the soil layers within each inter-
vention and intervention. (4) soil quality in the unmanaged forests was the best (2.120), followed by> clean
shrub and grass fertilization (-0.820) and clean shrub and grass (-1.258)The soil quality in clean shrub
and grass fertilization walnut forest was not improved significantly. [Conclusion] Human intervention signi-
ficantly affects the physical and chemical properties of soil in walnut forest on Taihang hillside and causes
differences in soil quality. Therefore, the regulation and management of human intervention should be paid
attention to in the management of walnut forest.

Keywords: human Intervention; walnut forest; Taihang hillside; physical and chemical properties of soil;
soil quality evaluation
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