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Abstract; Trampling is widespread among various recreational activities, and this can become a significant problem as it
represents a major disturbance affecting the vegetation and soil surface horizon. Soil macrofauna, mainly in the soil surface
horizon, are good indicators for studying the impact of human activities. In the present study, Yaoquan Mountain of
Wudalianchi World Geo-park was considered as a study example in 2012. The areas surrounding tourism trails were divided
into no-trampling, mid-trampling, and high-trampling plots, which were divided based on three different interference types.
The effect of human trampling on soil macrofaunal communities at a depth of 0—10 c¢m were studied along an increasing

distance from the tourism trail of Yaoquan Mountain. A completely randomized design, including three replicates from three
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trampling interference sites, was used. Soil macrofauna were separated by hand, and were identified and counted. Soil bulk
density, soil moisture content, soil organic matter content, total nitrogen content, and total phosphorus content were
measured from each site. Our study evaluated the structure, composition, diversity, and distribution of soil macrofauna in
three different tourism trample types, and assessed the impacts of human activity. The results were summarized as the
following aspects: The total number of soil animal genera was significantly different in the three disturbance degree sites (P
< 0.001) and the least number of genera occurred in high trampling sites. The individual density of soil macrofauna was
significantly different from the other kinds of soil animal fauna in the three disturbance degree sites (P < 0.001), the
maximum value was in the mid-trampling plots (68 ind./m’), and the minimum value was in the high-trampling sites ( 10
ind./m”). The Shannon index (H') of soil micro-fauna were seriously affected by trampling (P < 0.05), and the high
trampling sites had the lowest H' index. A canonical correspondence analysis indicated the soil macrofaunal distribution in
the mid-trampling and high-trampling plots differed from the no-trampling plots. The main factor affecting soil macrofauna
distribution was soil total nitrogen content, soil moisture content, and total phosphorus content in no-trampling, mid-

trampling, and high-trampling plots, respectively.
Key Words: soil fauna; tourism disturbance; community structure; biodiversity
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Table 1 Group composition and relative abundance ( %) of soil macro-fauna in Yaoquan mountain

P Taxon JQ TQ YQ 0 M ™ YM M 1z TZ YZ Z 411 Total
£R51B) Enchytraeidae 4259 000 2899 2471 3947 6695 2614 4594 0.00 526 1429  6.67 35.81
Rl Formicidae 556 9.80 2319 1379 21.05  1.69 4091 1938 833 31.58 1429 20.00 17.63
S TR Scarabaeidae 0.00 1.96 10.14  4.60 175 508 114 281 1667 4737 1429 28.89 5.57
ZHBE L Curculionidae 2407 2353 0.00 1437 000 085 455 1,56 0.00  0.00 0.00  0.00 5.57
BAGBILIH Asilidae 370 23.53 870 1149 175 424 227 281 0.00  0.00 0.00  0.00 5.38
MRS B Elateridae 370 9.80 290 517 088  7.63 568 469 000 0.0 0.00  0.00 4.45
TEBIFF Lumbricidae 0.00  0.00 290 115 1228 169  0.00  5.00 41.67  0.00 0.00 11.11 4.27
HA H GeoPhilomorPha 556 0.00 870 517 263 254 114 219 0.00  0.00 714 222 3.15
Wk F Araneida 370 11.76 290 575 088 169 227 156 000 0.0 714 222 2.97
A BRI Tenebrionidae 0.00  0.00 000 000 7.89 0.00 455 406 000 0.00 1429 444 2.78
[ B R} Staphylinidae 370 7.84 290 460 263 000 341 1.8 000 0.0 0.00  0.00 2.60
IRL4H Tabanidae 741 3.92 435 517 175 169 000 125 000  0.00 0.00  0.00 2.41
H1 RN R Harpalidae 0.00 1.96 2900 172 088 08  0.00 063 2500 0.00 1429 1111 1.86
35448 F Lithobiomorpha 0.00 5.88 0.00 172 263 08 341 219 000 0.0 0.00  0.00 1.86
Hi PR Harpalidae 0.00  0.00 145 057 000 000 000 000 833 526 714 6.67 0.74
UL HRLLH Tenebrionidae 0.00  0.00 000 000 175 0.0 227 125 0.00 0.0 0.00  0.00 0.74
IR L Culicidae 0.00  0.00 0.00  0.00 175 0.00 1.14 094 000  0.00 7.14 222 0.74
AL Cleridae 0.00  0.00 0.00 000 000 1.6 000 063 000 526 0.00 222 0.56
FAHBLECR Cleridae 0.00  0.00 0.00 000 000 08 000 031 000 526 0.00 222 0.37
BRI Therevidae 0.00  0.00 0.00 000 000 08 000 031 000 0.0 0.00  0.00 0.19
KIS L Tipulidae 0.00  0.00 0.00 000 000 085 000 031 000 0.0 0.00  0.00 0.19
WAL H Noctuidae 0.00  0.00 0.00 000 000 000 114 031 000 0.00 0.00  0.00 0.19
S 9 10 12 14 15 16 14 21 5 6 9 12 2
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Fig.2 Soil macrofauna individual density ( A) and diversity index (B) in different tourism disturbance plots
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Table 2 Correlation between soil macrofauna community parameters and environment factors

fifm’u i%y parameters BD MC pH oM ™ ™
N 0.02 0.16 -0.23 0.38** 0.19 0.17
s -0.07 0.27* -0.16 0.36* 0.34" 0.16
c -0.06 0.11 0.04 0.07 0.10 0.13
H -0.07 0.17 -0.13 0.22 0.29 0.14
R1 0.03 0.12 0.05 -0.03 0.24 0.1
Jsw 0.07 -0.12 0.22 -0.32° 0.06 0.03

BD. ZH; MC. 97K 0M. YL TN, 2% TP, 20N .C H' (R1 Jsw 73 ML BE | Simpson ¥ 3 #R 0 %42 15 41, Shannon — Weaner
ZHEPEFREL Margalef 35 BEHE 4L Pieluo $5) MEF8 4L

3.3 KHU B RETE S ] A SRS 3 A

JREREE X R - S Y B 5 e Bk M BT DCA HEFP 253 R 4 M #ir K 8 5.017,1.782 1.
773.1.744, F—HE K KT 4, iz CCA 204 3R BRI X KA - 3 sl Wy 2 it 22 1 5 + He s Ak v o =22 18] 1Y)
KF, 55 4 Eigenvalues {H43 510 0.492 F10.322, 73 S f# B T 49.2% F1 32.2% ) KK+ 3 5h )
FREEAR AL, KA+ 3 S — IR B A & SR B3 A2 4391k 0.882 i1 0.847 , 73 BIXT R T 43% F1 28.1% W FFE—F
BERR, fE CCA 4P B B 7 i R IR , K0 iz 75 R - 3 sl b i (B AH G R
BN, 6 AFRAL PR X5 KA+ BESh YRR o3 A AF A A R AR BE B 52, Horp TN 52 dse K, HAR Ol MC pHL,
BD( &l 3) ., TN 545l 5 iR F A G M R 0K 0.69, LU MC, AHE R E0CH 0.63 , 36 B 45 —HEF il I
FWET TN MC #9281k, BIHERF S ZE 147, TN MC B K, 558 —HER Al e th g Kk iy & pH A1 BD, A
KRBT A A 0.53 F1-0.45, RV HERF 47 i B8R, BD i i, pH B iR (2 3) . ARBREEIX KA+
AL 14 25 R RE s R LA PR IR d sk H R B AR B SRR
BRI WP S PR Rk R g R, ] 3R] RN E BRI D A oA S ER B Y O
F,IEBR AR H R R R A A2, B S TN OMC IEARSG, G R B =25 A 7 K
A, 5 TN MC ARG, MRl AR B ARGt ik B Hhiken B B RS pH IEAHX S
BD ARG, 4t i H B dL 5 BD IEARSCG, 5 pH fUFAC,

£33 TRREFRRAERFE CCA HIFHZ BEBEXXFE

Table 3 Correlation coefficients between environmental factors and CCA ordination axes in different disturbance plots

WEE I F Q M Z
Environmental factors AX1 AX2 AX1 AX2 AX1 AX2
pH 0.24 0.53 0.12 0.13 0.19 0.48
OM -0.28 0.36 0.14 -0.42 -0.09 -0.36
TN 0.69 -0.30 0.07 0.32 -0.05 0.32
TP -0.33 -0.10 0.45 0.02 -0.84 0.06
BD -0.20 -0.45 -0.09 -0.35 0.08 0.66
MC 0.63 -0.08 -0.51 0.49 0.20 -0.48

QM . Z AAFAA T, HRUACKARBRES DX, R EBR B X, B L BRI DX 5 AXT, AX2 AU 1 Fidh 2

R R IR DK - S W S 5 - AL PR BT DCA HEF 45 R R 4 A HEF i K R 6.986.,2.134
2.802.,2.226, H—Hif KT 4, NIz CCA 73 M KL BRI X + I sh W) 6 i 22 5 5 e Ak e Il 2
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Fig.3 Canonical correspondence analysis ( CCA) diagram for soil macrofauna in no-trampling plots
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