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Effects of subtropical forest conversion on soil invertebrates community structure
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Abstract: The frequent conversion of subtropical forests to the secondary forests and plantations due to increased human
disturbance may significantly affect the community structure and ecological functions of soil invertebrates, but the current
understanding is inconsistent. Therefore, this study investigated the characteristics of soil invertebrates community structure
after subtropical natural evergreen broad-leaved forest was converted to the secondary forest, Castanopsis carlesii plantation
and Cunninghamia lanceolata plantation in July 2022. A total of 659 soil invertebrates with an abundance of 26540 ind/m’
were captured, belonging to 1 phylum, 6 classes, 13 orders and 59 families, among which Formicidae and Hypogastruridae
were dominant groups. Forest conversion changed soil invertebrates community composition and diversity. After the
conversion from the natural forest to the secondary forest, Castanopsis carlesit plantation and Cunninghamia lanceolata
plantation, the abundance and taxonomic groups of soil invertebrates significantly decreased, and the abundance of soil
macroinvertebrates was more sensitive and decreased significantly by 33.58% and 36.53% in the two forest types,
respectively. Although forest conversion had no significant effect on soil invertebrates community diversity, it changed soil

invertebrates community composition, and the community composition of natural forest and Cunninghamia lanceolata
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plantation was very different ( J<0.25). Isotomidae was the dominant groups in Cunninghamia lanceolata plantation,
accounting for 59.84%. Redundancy analysis showed that soil moisture, litter standing crop and litter phosphorus content
were main factors affecting soil invertebrates community, and the explanation rate was 69.30%. It is concluded that forest

conversion may regulate soil invertebrates community structure by changing soil physicochemical properties and litter quality.

Key Words: forest conversion; soil invertebrates; community characteristics; environmental factor

AT HE S e TR IR R RE i T 8 h R PESCHVE R P2 5+ ES R RS, BbkibiE
FNFE)2E 1T DR BEF & A ok IR 2+ TR S Y B R R TR I 29 BT A K
XF 19 R B Z R IE AR IR BRI A2 SR R A PRES N EAR AN T R 9 2, T LT B 22 S ) I 1) b
R SEPR I | A5+ T HE Sh P BEVE S5 HA (Bt 25 06 8 PR 55 R ) 28 R A8 AR Imi 28 A7 i, ISRk 1]
N TMELAR 5 R G TN — AT R FEE RIS A BAR A 2RSS ), S 2 )
ORIV 5.t 9 8 4 A0 [ R, 00 1T e o T A Sh M BT R AR B AR Wong S NV RS R L
FIRMEE T N T ARG IR TCE HESh ) B 2 REE | 3800 - 39 06 ME Sh 43 A 19 5 1 a2 K + 3808
HHESH Y F LD R BE IR AL da Silva 558 A"V RIS & B0KE SR AR R B B AR N TR ol 15l = 8
VL T AR T PR H B R E o 2R B AR IS A2 (Picea abies) N T A% T
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B HASE AR R BREE, 3 1 v/ INBY L e DT ME S 1 B, (RN AR o o 1) ) v W R IR 1 DR B 1 M T A A
SR SR, 52 FRMAE 4 AR AR A BRI 0 52 0 FbR A 45 o 3 2ok 5 A 0 95 ) T i | g EAR M
SEPRE A 4 - SR HE S IR TR A5 A BOA U AN — B, iR 5GTE

T Pty b DR A 2 T W4 B R A A S R g8, BAIER T & 19 Fh Z R0 1 4%
TCAEMHESIYIZERE . H 20 4D 50 4RI T AR Y T AR 4 i it AR A g0 i 18 SR VRS Ry A R, il il
TN TR BRARREIE 250 A T ORI G RIRARB R A AR AR K 2032 0 i 4 o ek LA K 3
FeN H BT VT BE S R TCE S SR TRE Y L B ARHT AR A A AR S R G R ERAR
SNBSS 8 (8 BRAREFEARMIE T - 6, BIFTE TR S ] b (T T 35 PR R AR bR) e 8 S AR bR R N AR FIAZ
KRNTARIG , T HE S RETE 41 2 RE (Taxonomic group) . ZREMEZE AL, BAER AR RS AL S
TIETCEHES Y ARSI R | R Ry DXCIARAR AT FR L 2278 A BRI AR W) Z AR IR 4R e 2%

1 HRETE

11 XA

BIFSE DX AN T el = P AR A 25 AR 8 ] 5 B A R 2 LI B 5 3 RO #53.(26.19° N, 117.36° E) , LA
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Table 1 Basic situation and environmental factors of different forest types

ARPRZEA PR AR K N TR FEARNT A

Forest type Natural forest Secondary forest C.carlesii plantation C.lanceolata plantation

Y Altitude/ (°) 31.7 31.7 32 33

ML Forest age/a 46 11 11 11

SEHIR E Mean Height/m 15.80 7.87 8.77 11.30

- Mean diameter at breast height/cm — 21.99 5.07 9.93 14.8

MA>EEE Forest density/ (#5/hm?) 3788 4233 2400 2860

- HERIE Soil moisture/% 8.09+0.06¢ 8.05+0.32¢ 15.38+0.55a 13.45+0.33b

3P Soil temperature/°C 26.47+0.54a 25.64+0.26a 26.89+0.53a 26.63+0.68a

13 pH Soil pH 4.58+0.08a 4.57+0.04a 4.60+0.04a 4.64+0.03a

THOTR F SOC/(mg/g) 24.79+1.73ab 27.32+0.13a 22.60+0.75b 25.20+0.31ab

Soil element content N/ (mg/g) 1.62+0.14ab 1.88+0.08a 1.40+0.09b 1.57+0.02b
P/ (mg/kg) 167.91+30.60a 180.46+27.54a 118.7743.11a 126.76+10.32a

MHEICR &= C/(mg/g) 489.86+1.40a 486.04+4.75a 486.04+4.75a 486.56+9.38a

Litter element content N/ (mg/g) 11.14£0.26a 10.64+0.43a 11.26+0.45a 7.27+0.65b
P/(mg/g) 0.21+0.01b 0.19+0.00b 0.24+0.02b 0.36+0.02a

Y5 IAEE Litter standing crop (kg/hm?)  3775.19+108.02a 2560.20+85.78h 1423.88+57.49¢ NA

RSB | 32 i v g 12 ; C.carlesii plantation ; KA% N T8k Castanopsis carlesii plantation; C.lanceolata plantation; f2 AR N T #k Cunninghamia
lanceolata plantation; [FFTAN[Rl/NE FH:FR I3 22 55 (P<0.05)
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(3) Simpson 3 EFE S
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0.5 8] K A ARHAMRL,0.5—0.75 AR EEAIL, 0.75—1 Z [a] A AR,

(7) HHETCHE MNP ISREFIRN 53 AR BB E B (R) R 43, R=10% AR HIEHE, 1% <R<10% K
LR R<1% AR LR,

K H SPSS 22 1 Excel 2010 X150 71438191 FH Origin 2022 MEATAEE, Xt 3 T0H HESh P 1% 45
SROEATIESTERL , & L Simpson 3B 45 %0 Shannon ZFEVEFE KL Pielou Y457 FE F8 50 Margalef £ & A
FEA IEAS A3 R FHAE S BU6 56 ; FH Kruskal-Walls B.[K 2 ( ANOVA ) A [ BR IR 6 - 38 JC 45 HE S0 AH 618 %
HEAT RGBS , M S R R & IE S A MR B R R (ANOVA) J7 224307, I 85/ i
2575 (LSD) B AESHKL 55 ( Tamhane's T2) #4728 L (¢=0.05) . RH Canoco 5 #47TT4 5 H7 (RDA) ,
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T+ HETCEMESI A R 1445 H/m® 3008 1177 6 40 13 H 59 B, Hiih R OB HESh M a3
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11.82% ; IR A=K - 8 T HE S W R Vs A 352 o OB A8 8 55 B} ( Phlaeothripidae ) 437l 5 b 47.78% ,10.84% ;
KAEN AR+ 8 TCH HESh W T v D0 S5 S 3K A kR | CRE AN £A R ( Entomobryidae ) 43 1] (5 1 40.77% |
22.30%H1 10.00% ; F2 AR N TAK T 5 TCH HESH Y RE I DL I5ZSHE R 5515 BB} (1sotomidae ) 7 L1 59.84%

WE 1R RERMEL A R oK N TS AR N TR, KA+ ST B A sh ) -F 8 B3 FAIK (P<0.05) , 4%
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Fig.1 Abundance and taxonomic groups of soil invertebrates under different forest types in subtropical
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