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Community Characteristics of Soil Macrofauna in Forest Floors of Larix kaempferi Stands Different in Develop-
ment Stage in West Part of the Qinling Mountains. WU Jun', CAO Jing®, ZHANG Xiao-yang® , LI Shi-jie* , LIU Ji-li-
ang®, PAN Chun-lin*( 1. College of Resources and Environment, Gansu Agricultural University, Lanzhou 730070, China;
2. School of Life Sciences, Lanzhou University, Lanzhou 730000, China; 3. Linze Inland River Basin Research Station,
Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou
730000, China; 4. Xiaolongshan Research Institute of Forestry, Tianshui 741022, China)

Abstract; Japanese larch ( Larix kaempferi) was introduced into China in the 1970s and has been planted in many parts
of the country ever since, but its impact, as an alien species, on soil biodiversity is poorly documented. Field investiga-
tions were carried out in a Japanese larch plantation with stands different in development stage to explore community char-
acteristics of the soil macrofauna community in forest floor of the plantation in the western part of the Qinling Mountains.
Results demonstrate that in terms of density and richness in class group of soil macrofauna community in forest floor, the
stands displayed an order of 10 a 0ld>32 a old > 20 a old. Significant changes also occurred in composition of the nutri-
tional function group of the macrofauna. With rising age of the stand, the predator group increased first and then decreased
in proportion, while the group of saprophagous+ominivores did reversely and the group of herbivores increased all the way.
Densities of the groups of Gastropoda, Lumbricidae, Diplopoda, Lithobiomorpha, Pselaphidae, Staphylinidae, Carabidae,
Curculionidae, Diptera and Formicidae varied sharply between stands different in age, thus triggering changes in structure
and in composition of the nutritional function groups of soil macrofauna. Soil macrofauna in the forest floor are very sensi-
tive to changes in environment with the age of the Japanese larch stands and hence can be used as indicator of changes in
soil environment under forests.

Key words: western part of the Qinling Mountains; Larix kaempferi; development stage; soil macrofauna;
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Table 1 Densities and relative abundance of soil macrofauna in the forest floor relative to age of the Japanese larch stand

10 a HAVE M #4

20 a HAVE M

32 a HAYE M

LS wRE/m MXZRE/% EREE/mt MNZE/% HEE/mT? WNgﬁmeﬂ“ﬁ
W5 2 49 ( Gastropoda) 5.6+3.9° 2.05 6.4+3.7 9.20 0+0° 0 1.94
TEH5/ R} ( Lumbricidae ) 6.4+1. 6" 2.35 0+0" 0 0£0" 0 96.49***
2815\ B} ( Enchytraeidae ) 15.2+10. 4* 5.57 0.8x0. 8" 1.15 2.4%2 4° 1.92 3.01*
£ I 44 ( Diplopoda) 45.6=18.7° 16.72 1.6£1.0° 2.30 4=1.6" 5.13 3.36"
HuIRBAT} ( Geophilidae) 5.6+3.7° 2.05 3.2+2. 3¢ 4. 60 8+0. 8" 0. 64 0.91
1 R WA} ( Lithobiidae ) 60.8+18.9° 22.29 13.6+3.7° 19. 54 25.6+7.9° 20. 51 1.67
ZM&H( Scolopendrellidae ) 8.8+1.5* 3.23 0+0> 0 1.6x1.6" 1.28 18.74***
Wk H ( Araneae) 5.6+2.0° 2.05 6.4+1.6° 9.20 4.0+2.5° 3.21 1.28
K IEFL ( Lygaeidae) 0+0 0 0.8+0.8 1.15 0+0 0
1% 8} ( Pentatomidae ) 0.8+0.8 0.29 2.4+1.6 3.45 0.8+0.8 0. 64
I AL (Cicadelloidea ) 00 0 0.8+0.8 1.15 0.8+0.8 0. 64
# Rl ( Carabidae) 0.8+0.8" 0.29 4.0+1.3" 5.75 0.8=0. 8" 0. 64 3.41°
[ R ( Staphylinidae ) 18.4+5. 9 6. 74 7.2%4. 3" 10. 34 10.4+2.7° 8.33 2.66
1Y F R ( Pselaphidae) 9.6+4.1° 3.52 0.8=0. 8" 0. 64 7.86""
% H B} ( Curculionidae) 0+0 0 0.8+0.8 1.15 0.8+0.8 0. 64
114 L ( Tenebrionidae ) 41 81 0+0 0 0+0 0 0.8+0.8 0. 64
B AL Coccinellidae ) 4 3 0+0 0 0+0 0 0.8+0.8 0. 64
K s )4 3.2+1.5¢ 1.17 2.4+1.0° 3.45 6.4+2.0° 5.13 0.84
I FH AL ( Chrysomelidae ) 411 H 1.6+1.0° 0.59 2.4%1.6° 3.45 0.8+0. 8 0. 64 0.32
4, 7Bk ( Scarabaeoidae ) 4l 51 4.0+4. 0° 1.47 5.6+2. 7% 8. 05 4.0+2.2° 3.21 0.79
S HE ) 0£0° 0 0£0° 0 2,422 4 1.92 1.00
XU H ( Diptera ) 27 H 25.6+3. 0" 9.38 4.0+3. 1" 5.75 4.8+3.9" 3.85 7.61%*
WA} ( Formicidae ) 55.2+7.9° 20.23 7.2+6.2" 10. 34 49.6+11.3° 39.74 11.55%*

o Fll o 2RI P<0.05,P<0. 01 Fl P<0. 001, [i)—45 408 5 98 30/ NG TR R R A Rl % & B B H A& MR bR IR] 38 3l ) 4 2 2

F 83 (P<0.05),
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Fig. 1 Density of nutritional function group and richness of class group of soil macrofauna

10

community in the forest floor relative to age of the Japanese larch stand
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Fig.2 Composition of the nutritional function group of
soil macrofauna community in the forest floor

relative to age of the Japanese larch stand
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Table 2 Total density, group richness, diversity index and
evenness index of soil macrofauna community in the forest

floor relative to age of the Japanese larch stand

KIFERE RN WAESREK

FAAEIR 7a BB /m™2

10 272.8+46.7° 11.8x0.5*  2.0+0.1*  0.80x0.02°
20 69.6+13.2¢  8.6+0.9"  1.9+0.1*  0.90+0.01°
32 124.8+21.0"  8.4+0.9"  1.7+0.1*  0.80+0.03"

[F)— B 5 5 SO/ RS ) 2 7 R [ R AB A7 B H A 7 1A bR
() B AR 22 5 i 3 (P<0. 05)

AFZT B Be H A Y& A bR 4 S S Wi v 1)
PCA HERP 73 Hr 4 2R LI 3
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Fig.3 PCA two-dimensional ordination diagram of soil
macrofauna community in the forest floor relative to

age of the Japanese larch stand
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