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Abstract

Vegetation, soil and other environmental factors of different forest types affect the soil faunal di-
versity in surrounding soil. In the present study, an investigation about the composition and di-
versity of the soil meso-micro fauna and its relationship with soil factors was conducted in Long-
wan National Nature Reserve. Sampling sites were conducted in Quercus mongolica forest, miscel-
laneous wood forest, Pinus koraiensis plantations and Larix olgensisi plantations in May, July and
October 2018. A total of 630 individuals belong to 6 classes, 12 orders, 16 families. Quercus mon-
golica forest, miscellaneous wood forest had a higher abundance and richness of soil meso-micro
fauna, when compared with Pinus koraiensis plantations and Larix olgensisi plantations. Isotomidae
and Oribatida were the dominant groups in all forest types. A significantly higher abundance of Iso-
tomidae was evident in Pinus koraiensis plantations than Quercus mongolica forest at months 7 of
the experiment (P < 0.05). Miscellaneous wood forest showed significantly higher abundance of
Isotomidae than Pinus koraiensis plantations at months 10 of the experiment (P < 0.05). Principal
component analysis results showed the effect of different forest types on dominant and common
groups of soil meso-micro fauna. The canonical correspondence analysis results showed that soil
meso-micro faunal diversity was significantly correlated with soil relative humidity and soil hu-
mus in different forest types. Effects of different forest types on meso-micro soil faunal diversity
need to consider soil and vegetation factors, as well as by the interactions.
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UTAE SR L AN A 25 20 50 CURON 24 R E A S T B S ATV IR [ 1] - 38sh i bt 2 5 R

S E N E RS MM 6], RN T E. TR H %S S st B B [7] (8], s
W 2 Rl RN BT B PR ) — AN EE AR AR [9]

TR YRR SRR Z AR A S I AR (2] AR R B 261 L33 ks = i
AR AR 2R, B 58 [F]— AR MBS RO R s S T B) R, LIRS B AN R R IR 454, 8 B
5] BERMR AR BF SRR . 1T 40 52K, RACRMRLIEZNY S S0 IS F 2 P BER (1], HH TR
() R 2R e S0 T P PRI ] A 1 T 3B B4 22 RE X LI S LD, BT AT FEAS [R) AR 2R 6 - 338 Bl 4 22 12k
R A — e SN, [FERNZET AT I b S N AES KA EAERA EEE L.

AL MR [ KR H RO X O, RIS T ARAR . R, DR N IR, KBk i fa N DAk
PER VU BB A B AT L IR AN Z AP S0 L, FRERDT O TR R T R, B 7R s AN [R AR Y
LIRSS RHER Z 5T . — R XAES KGR ERVEAN . 497, EEAES SO g%
PEAROCI LIRS KA . 53— 7 A B T AN [RIARZY A B i 7t 33 2 e FR AR 45 .

2. XA

WX 75 MO [ KR BRI X o ORI IXA T A L R e Lk B, 35 R s A T e B 5
o HIFRALFRA 42°1620"N~42°26'57"N, 126°13'55"E~126°32'02"E, i1k 449~1233.3 m. AXJgTILiE
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&M FA (Larix olgensis) N TAKA 3, T& I fE Ak 32 2 DL 2R AR MR 52 15 BR(Quercus mongolica) ik 9+
o PEE AR ER I, JEsh R A AR L Ea . LS.

3. fiRFG=E
3.1. FEMEEL

RAE S E 5, EHUR X FE L ERAR . JRARMR, DR N TTAR, K v fa N AR DA SRS A By
BIGHEH . 53 SME DY AN 8555393041 ¥ iButton iR AL (DS 1923), F T30 5 358 I SR S AH X

3.2. HERESTRIYIBELEE

2018 495 A 7 A 10 AENAS SRS AR B HEAT v /N - S B ) R, BURE TR 10 em % 10 em,
HUREURFE 0~10 cm 12, HOREE 36 MEEM(4 4B x 3 EE x 3 IR H/NE LI Ah W RE i Al (7] SE 06
%o KM Tullgren ¥E5r BN L BEZ0Y), HFERARAELE T5% MRS T . 34N REDAESE 0~10 cm
IFRE L T EATE R AT, [RIESUCER iButton HRIE AL IC A . R BB (OLYMPUS SZX16)%f H
ANRL SR AT 7 R [10] [11] [12) B S ih . — M E 2R, DEFREERIH . LB SR
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Table 1. Soil physiochemical properties of different forest types in the Longwan National Nature Reserve
F 1. REBRFRIFETEMNE L RIB LM R

TR ) TR SRR FeARM ARV NEWIN ENER A AP NN

TR ECC) 14.33 12.33 12.09 13.07

TIFAHNTIRE (%) 70.76 81.84 79.33 68.15
] LI (ke) 90.27 188.91 86.98 105.49
TR TR (g/kg) 21.78 31.16 29.82 26.80

TR E(C) 20.68 20.06 20.68 19.91

T IFEARRT I BE (%) 93.73 90.43 94.53 91.04

" T VU (g/kg) 95.20 171.74 113.86 94.74
I TE TR (g/ke) 23.79 30.49 29.48 26.47

TR FECC) 8.63 6.90 8.63 8.03

T IFEARRT I BE (%) 75.83 70.89 74.08 71.89

101 TIEH P (g/ke) 79.09 151.90 78.16 69.27
TR A (/kg) 11.39 32.83 44.67 19.43

3.4. HIEAE

PRI ZR 7 Z2 W (R — BOORE IR RIAS [ PR 2R RO S8 H 1B BRI M Bk s AN 22 57
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LSD VE#AT Z B AT ARMIERS A0 KB 2E1T log(X)F4t. R SPSS 22.0 347 LR 2= 77
ZENT e AT I HTASRIRE T X IR Sh M REIE 5o . LS X B A0 AT o 0 78 R IR I (R E L. +
SRR AE O I R AN A X BE Yo N BN 2 AR M B RE I . FEREATHET b 2B, R RN
AR B AT W B e, K Canoco 4.5 FEFF B EAT 35 043 43 B AN BT N ST o

4. ZERE D
4.1. FEIME L IEZ B ELER
AW FILHRE N IS 630 4, FIET 6 AN 12 H 16 BHEE 2). Hp AR MA I H Y%

Table 2. Composition of soil fauna of different forest types in the Longwan National Nature Reserve

2. REBRFRIFETRMNE LR TR R AR

ok g % o SISO e T %
F I H Oribatida 17 1076 39 1592 56  13.90 13 11.40 29 25.66 42 18.50
HEI L H Prostigmata 20 1266 19 776 39 9.68 11 9.65 15 1327 26 1145
#4317 H Mesostigmata 12 7359 1 041 13 323 1 0.88 4 3.54 5 2.20
WAkl Laelapidae - — 1 0.41 1 435 — 0.00 3 2.65 3 1.32
FRUAL Erythraeidae 1 063 4 163 5 1.24 4 3.51 1 0.88 5 220
F7k d4F} Isotomidae 52 3291 118 4816 170 42.18 59 51.75 34 30.00 93 4097
Bk A BR Hypogastruridae 4 253 — — 4 0.99 1 0.88 — — 1 0.44
[#BkF} Sminthuridae - — 1 0.41 1 0.25 1 0.88 — — 1 0.44
% Bk F} Tomoceridae R — 2 0.82 2 0.50 — 0.00 — — — —
KA B#} Entomobryidae 5 316 13 531 18 447 4 3.51 8 7.08 12 5.29
Bk R} Poduridae - - = - — — 2 1.75 — — 2 0.88
Wik B Araneae 3190 — — 3 0.74 2 1.75 2 1.77 4 1.76
i H Juliformia e e — — — 3 2.65 3 1.32
HuiRIAR} Geophilidae 2 127 1 041 3 0.74 — — — — — —
# B R} Carabidae - - — — - — — — 2 1.77 2 0.88

% H %} Curculionidae e 2 082 2 0.50 — — — — — —
Bk H %} Hispidae N — 1 0.41 1 0.25 — — — — — —

FHE RN . Notodontidae larva 3 1.90 — —

3 0.74 — — — — _ _
W RIS 3 Noctuidae larva 1 0.63 1 0.41 2 0.50 — — — _ _ _
3

Fei# 1} Staphylinidae 3190 — 0.0 0.74 — — 5 4.42 5 220
Stjfliﬂliji f’fm 3190 3 122 6 1.49 2 175 1 0.88 3 1.32
FHI H Zh L Coleoptera larva — — — — — — 5 4.39 — — 5 2.20
X H % 8 Diptera larva 11 696 27 1102 38 943 6 5.26 5 442 11 485
B} Formicidae 1 063 6 245 7 1.74 1 0.88 — — 1 0.44
2R85Bt Enchytraeidae 11 69 5 204 16 397 1 0.88 — — 1 0.44
£k HU4] Nematoda 9 570 1 041 10 248 1 0.88 1 0.88 2 0.88

&7t Total 158 245 403 114 113 227

M Richness 18 19 23 17 15 21

E: MEBGEBANMEEEES] > 10%AMB IR, MEBEE MR 1%-10%AERAER; MRS MERELS <1%A%ELH.
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BiRFEE, WEZIE 2451, (HEKR 38.89%; KAEMIAN THAS LB ERD, N 113 4,
B SR 17.94%. TR EE FEZENAKR, BAMEFE 19 M, KRS IR 18 F, 408
NI 17 M, KB R N AR 3 R 2K ds /D oA 15 Bl R bk i) 38 s i 8 ) 2 T4t
WAL LIRS, FERRE b ARt £

Rl RV L RIAS PSS ey 1 NN/ /7 SNREAR /A NS B SN SO 71 /AN B 7 N 26 B i T e ey
FEIEY. H A2 5 ARAR K VR S N TARAE B 35 28, (EAE AR ARMRFDZ0AA N AR B o Lot 8
BRUGZ AN, B H 4 dUR R AR AR B2 A 35 250

MEEH AR E, A7 23 e, Horh ik ik (42.18%) A1 FRIBEE H (13.90%) 2 R KHE, P
R E LA 56.08%, H WREEAREE H . G A 4hd, e, W H . KApkdRl, Zig k.
OB, BRI Rl g . AREERE 9 35, At 12 O KB,

MEFHMRAESRE, JEE 21 FRRRE, b1y Bk B RH40.97%) A1 R Y H (18.50%)  FEIE H (11.45%)
RAHREE, =FHAEHE E 21X 70.92%, B WA XGHEH 2 K ARk R, 5w H . ik H
DEEE. BERA, P A g, B E LR AR, BRL 10 25, HAb 8 FONFAT KR

4.2. FEIHETRNIB BN

BRI R T ES RS, AUFF BB H, R H, Rk SRR Ak R AR s
FEEANFE M RAFEZE T 1) H 7 B N TR BRI MA S B 52 5 T 525 AR(P < 0.05). 10
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Figure 1. Abundance of Oribatida, Prostigmata, Isotomidaec and Entomobryidae for different forest types
(means = SE), lowercase letters indicate significant differences among different forest types within the same
experimental periods (P < 0.05)

I AEMERHETE, BWEE, THREARMKARIBMNMEZEEGE + HER), TRNEFE
FRE—IEREREREEMBEEFEEEERP <0.05)
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F O3 Z AR AT BERIAMA B B 2w T2 N TP < 0.05). W47 A5 S AR SR H 288, 50
FANTARTE T Bk BRI A B R 10 A0 N TARTCAR I H 258, 2 AR MR 2o b N TR K A
B R X U0 B AN R AR - e B W VR SRR E 2

ANRIZE TR+ SRS SRR 2 5 (] 2)o 5 A HERF 3 PC 1 A1 PC 2 #43% HHA AN THR RN
LIAA N TARFE S 5 HABMAL > FF . HEF 4 PC 1 R 2 T Bk dOR RIS H 4, Bk R DA 2 gk H 2
BRI B AR, HEPH PC 2 EE ML T R dat, 0 ORI 2Rl RIS B AR AL

7 A4 HEF 3 PC 1A PC 2 B 7& IR N TARRISE AR S AR 23 . HEFP Al PC 1 2R T 5
W T A0 Bk R AN BB BCR AR, HEFE R PC 2 R R T KA BRI R Y H AN SR SR A
o 10 A5 PC 1 A1 PC 2 M4 200 N TARFIZE AR S HoA AR Y 730« HE 5l PC 1 =2 e 7715 Bk
BRI R R A BB R A, HEF 5 PC 2 SRS 128 AN, SRRk R A R 1 R
oAb, MCL B HT AT 4, ASFIRRIR G - 39 sh W 34 S A ISR I 5K

= K@ ATH SH = @) 78 |2 Eg;gg&rét;dae larva 108
PRSI - - Hypogastruridae
Laelapidae Staphylinidae REE AT SR ypoe o
Carabidae Enchytraeidae Mesostem Staphylinidae larva
Staphylinidae larva Prostigmata
e°>' Enchytr .
S & |Mesostigmata icidac Erythracidac QS
2 | Isotomidae N Y S S O i |Prostigmata ¢,
S Prostigmata N 4 AMATH | S Yestsitas \
o N A N
@) Isotomidae| U . AANTH O
& o trurid Oribatid & | Tomoceridae
(Curculionida \ X ypogastruridae ribatida Hispidae
. LA Geophilidae Forpmicidae T Sminthuridae .
ggg:ﬁlﬂ?;aleawa Coleoptera larval IS\]tap hyllcrlndae Staphylinidae larva Oribatida Kb }\]‘:E’;}%meldac
Entomobryidae Poduridae ematoda A Entomobryidae Juliformia
Diptera larva X Araneae O Taneae \ny:tera larva Entomobryidae Araneae
P Oribatida . ) p 1
Formicidae . ELp N Diptera larva
Enchytrdeidae
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-1.3 PC 1 (45.9%) 12 12 PC 1(59.9%) 1.3 1.3 PC 1 (44.3%) 12

Figure 2. Principal component analysis results of soil faunal communities for different forest types
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Figure 3. Canonical correspondence analysis of the relationships between soil fauna community and soil factors for different forest types
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ANBL SRRV I B R . I LIRS AR AR B VR 3 IR AR G

7 A IR T S5 1 A OE R B R N—0.980, IR S 2 (AR OC R B K N-0.578. Bl
g G RN L R R R 7 A A b N RS R ) RN . IR S A N DAk
BERNIREVE W ARG, LR SRR LIRS YR R T A G

10 H 4y 3B ARHEEE 5%k 1 (AHSE R BN 0.957, IR AR S5 2 M O¢ R 50 KN 0.692.
AT bt - SR S R R R B S R 10 40 KR SRS R VA 1 B RN . RIS 5
PR SRRV B IEAH G, 3R TE IS 2D AR S W)U B 35 IEAROG . WA Er el 0, ASI]
ZAT IR R T SRSV BEVR R AT AE ZE S, A b e AR G PR AN - 3 T M AN R AR - 3 R
VIBER Z RE M B2 IR T
5. 1+1ig

A FE T Bk HORRT R B B SRR TR 2R N TTARRI (3 R N TR A 55 2L [ i £
PR XML RAEMRZH IR BNESE, Hlanxt RAEHIXOK, /N22ig[16] [17]F00E JLILAS R AR
T AP LT[ 18] [19] [20],  BAK K 1 L 404 ) VR AS AR 3 Bh W AR S 0 AR ORI L [21]0 X R
E T X LI KT TR RN, % B S KB B AR KT, R SFIRKME SR,
KRS G T EIIE M N ZS o AT FUEN MR i R A AR AR 22 S (3R 2), o oAbk A 355 A i
BEEE, RIS R A SE MRS A SRR R A . 2R N TR AR A Bk doRH A 8 H
WA K EVE RS N AR S AT Dl B AE RR A . 10 ] L S S el SR R T BN UK
—SeFURME P AAE R — I LIS IE B, BREEECE AW N, IO WS, X5 BRI
JLth LIS REVR I T 45 R [20] AR — 2o

RIS R R LIREN Y 2 R AR B . ARWEST 5 R JR R AR AR IR R 81.84%, LIS
BEF 9 31.16 g/kg $ T Hotth = AR 1).7 A A 10 7 358 8 58 5 & B 48 = 70 7909 30.49 g/kg 132,83
g/kg (% 1)o FHANASHIFC LA L A SR FEE A0 - 358 J63 B 0t A R PR 78 - S s 8 22 o 1k B i R (1
3)e IXMBRE T RAMAESE LIRS RS RBEREY £ T HAM AR 2). SRS AR EP XA
FEI YR AE R LA R VR SE AR A BRI B2y Aobk 3 Sl DB 76 22 REPE I F F0 [ 22 1 3R W Ze R Ak /N B -
WK SR A, MM EE, AR S . (BRI S BRAR R R R TS H A R A
PR T HA RS, R0 LIRS A RSO SR OS T 20 RA MRRIE A PR (R 2)0 20T BR IR 1T RS -3
AR, ZFEHHRREZARKELFRIME T TR0 RS, Am LIRSS, A S Ak
MR RS A 3y e AR ST . Rk, L3RG sl 2 R R R B g A R A
RSB T MR AR 2 S R 35 R T AR 2 R VR R 25 K S (23] BT ABF AL AN TR
ARG 35 ) 2 4 11 52 ) 225 8 SR A S N R SR G 1R

VEITE RN — B PR H- R i % 228 38 A W KRR (241, I EAEYIH B0 SRR T R S i 48 A P )
FREEZNA[25]. SRTI AR RARB T 0~10 em L2 (/N 8300, H80H B 5T R T J2 v /N B L35 )
Y. BRI IIAATE R B ER, NN — AR R AN AR B AR A S R
Gt s, TR IR R A E e TR IR N 2 D DR G R B 2, kT R sg e L BB VIR IE 26
PERHIE. &5 B L 22 VA AR B b VA4 2 FEE AL T LIRS Z R ARG R, LUREY
D H ) AT 2R e 1 4 - 3 A 2 R 2 )
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