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Soil animal diversity of wetland and farmland in Dongting Lake region
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Abstract: In order to evaluate the process of ecological restoration in Dongting Lake region, we surveyed the
community structure and diversity of soil animals in October 2005. A total of 8,484 individuals, belonging to
five phyla and 11 classes, were obtained from three typical habitat types, i.e., wetland restored from farm-
land, farmland, and original wetland. Twenty-six species were obtained from wetland restored from farmland,
of which Nematode and Acarina accounted for 66.97%, while 28 species were collected from farmland, of
which Nematode and Araneae occupied 61.79%. However, only 13 species were found in the original wet-
land, of which Gastropoda was the absolutely dominant group, accounting for 79.89%. The results analyzed
using diversity indices (H', E, C, D, C;) indicated that: (1) Complexity index (C; ) is manifested better than H’
in representing the complexity and the diversity of animal communities; (2) Community diversity index (H'),
had a closer relationship with evenness index (E) (P<0.05); (3) Wetland restored from farmland and the
farmland were richer in soil animal taxa than the original wetland (P<0.01). In terms of soil animal individu-
als, there were far more in the farmland than in the original wetland (P<0.01), whereas no significant differ-
ence (P>0.05) was found between the wetland restored from farmland and in the original wetland. The results
indicated that the ecological restoration process in Dongting Lake region was fairly slow and inefficient.

Key words: return farmland to lake, ecological restoration, complexity index, biological assessment
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2002; Thomas et al., 2004; 4 E R4, 2006). FE*}
TIE Y BT R R B ERM . Bt
URRIWAESRS, SRt g gL
BN A .

TR BEMA R B [ 25— KK, SRR+ 4

B, RRENEERHEE. HE2HTRDIIH
MATHE, BUHRENXEHER SR>, 4
AIFSE BN, AV S HEHEIE™ERI(EX
B4, 2002; KB AN ML, 2005). TREEHIX SHER
HEMAELS TEE, BAESRENKECSIET
I HRE(FE RS, 1998; 3KETE, 2003; K
R, 2005; FKICELE, 2005; 7 IFE, 2006), H
XF T IRBNYI 2 R BT WARE . A SCLUR FEI
1B FH B M X B AR H O B, B9 T 3R AEE 7
A MR RS e, DL T AR TR RE R
ANFEF R T thie) LIRS B MR ER, ATH
BE IR Hh Rk IR LA 2 R R

1 HAREXEAER

TR BERMAX AL im0 38, KiTm R, A E
4728°30~30°20'N, 111°40'-113°10°E, 4t Tt F #
i 18] 36 Sy I U K Hh o, SRR EREE, T4
B, ¥ BRI/ 164-170C, EFLHBEKE
1,200-1,550 mm, 4-6 A W& & £FEM50%, £
AR E1,150-1,500 mm. 2014290 WG & BURF
R CPSATE, B HETH, BREE IIRKTE,
161/ SR 5T S0HEIR R, U T O IR BT (GR
AABH) SOBZ(A #HBUR) R R e (R X)
BIRESR(ES %, 2005).

2 WRGE
2.1 R

AR A DX 16 Hh 43 A AR R IR, 8
3R MBS AR HCPE) . BB, R
EEIRHE, SMRERRERMX, FHGPSHIE&H
IR AN AL, EMLEERS 1 HER 7N SR A
H(F#1).
22 BHFE

20054E10 A 6 iR 74N b IR BER 4544
AT E ., SREMBEYLERSMEA, 205 om.
5-10 cm. 10-15 cmf115-20 cm 42 IREHE, B85
AEAEFRTIA00 e’ 25 c’) L, +HET

Tullgrenif <} fl Baermanni 3} 2> & $2 BU b /N Y 1 3%
;.

KB+ 35 ) SR EL3 RUEURE, BE7 K/ A50
cmx50 cm, LAS ey —ZEME, 7EMIE T #-F
Wik, FHSE KA ESY, FH75%8REE 2,
G EIM =

WEKTE LB ELRZENHITHES
i rREE, BREEEHGIE, 1992, 1998),
HAR AR R IR .

2.3 BUEALE

TP X AR LU ARUERI 4 AR R 4G
RENHREEN A SRR S &R BESH,
BRI E K FHIZR B2 110.0% 0 & A28
B, 71.0-10.0%F 4% LER, NELO%E ARE
KE.

KAUT UASECR T B WIBE 2 rE 1

Shannon-Wiener % # 1 #§ #{ (Shannon &
Weaver, 1949):

H=-ZXPnP;

Pielouy =14 #8 ¥ (Pielou, 1985):

E=H'/InS

Simpsonfi. ¥ & £ (Simpson, 1949):

C=X(n/ N)*

Margalef= & FEIEH(E 7T, 1994):

D=(5-1)/InN
B SR B 24 14, 2002):
CrH p<17= Hijmax<e<t;
B H ) H maAhe B4 V%] B Shannon-Wiener %
PR S. BRBHMHANSE, nhRERE, R
RBFVE (] AEXT 3 X B v B AP B

Gevt ¥t 75 Z 5 i i, EEXCEL 2003

FMSPSS 11.5 1347 .

3 X

3.1 BEERANIIKE

HERE 2104, HiR T EBP18,4843K, BT
SII114932/ 0 shi 2K 8 (B R B R F 4 4 Bl EA
BEE ) (FR2). H e ik 3 ka6
AN, ARBE L RE, BHE, SEHEEN
66.97%; # WEBAEME . 8%, BHE. W
YRE. BEH. BAEK. B, SsHESH, HiB
HIRENI27.24%; HA16KNMELRE, S EHKE
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Table 1 Natural situation of the research plots
s AT E R FEHEY &Ik
Place Location Elevation Dominant plant species Note
(m)
JREAIE Hh I EHEENS 29°15'N, 27 & Carex spp. FEh B AR5 10 BB H0E, 10840
Original Chunfeng, 113°04'E B Cyperus spp. iB7K The flood season of the plot
wetland Yueyang County is from May to October
B W E I AR NER 29°41'N, 35 $kJB Triarrhena spp. BEMNPEEI2AHETHE
Wi Xiaojicheng, 112°57'E #) The flood season lasts two
Wetland Huarong County months every year (June and July)
restored I WHEEERS 28°57N, 25 %) Populus nigra i, EEMEE T EY, W
from Weidihu Polder, 111°58'E BB Carex spp. FERCE B M B Woodland, the
farmland Hanshou County B Artemisia vulgaris main species are southern Populus
nigra. In the flood season it was
flooded several days every year.
v HRDNERK 29°41'N, 35 B 4% Populus nigra BEEME, SEREEEI2N
Xiaojicheng, 112°57'E E B Carex spp. H(6-7HZH) After the project
Huarong County 7K 32 Polygonum hydropier  that return farmland to lake, it was
flooded 1-2 months in the flood
season (June and July).
S 5E W A Y #EBEIPL Linan  29°36'N, 33 {H3E Brassica campestris 3B HE W f52003 457 H Bt b4 7
M Polder, Li County 111°48'E ¥ 1t Gossypium her- Because of the project that return
Farmland baceum farmland to lake, it was flooded in
K& Oryza sativa July in 2003.
Vi HHEERS 29°15'N, 24 HKFE Oryza sativa HEMASE410H, HAib A
Chunfeng, [13°05'E TR AKRKY The farming
Yueyang County season is from April to October.
Other time it was left unused.
Vi POE B ERW 28°57N, 25 TRIE Vegetadble WEBREAARH In the flood
Weidihu Polder, 111°58'E season it was flooded several days
Hanshou County every year.

115.79%. AR H A A HIBS) YL R284, 1
PR HA WKkEH, §EMRERG61.79%,;
WARBANAE . B E . BEE. BER. #
RBH. @AM, F#EE. S22, SE#HRE
1133.38%; HARISKAFMAELE, SEHREDN
4.83%. X B JSUAENE Hb CIE ) [ H 3k L R Eh P 133K,
MBRBENIERE, S RHIRERNTI.89%, & MK
HAMEEE. HRABER, FHEEER
18.19%, HARILAME LR, SHREH1.92%.
3F B IHRRR LI F 13,5353k, thEE
KB AS. BRAMNE%E, SHKLER
72.53%. EHEHAESITEBE . AR, HEE
Mgk B VR FEREE, [ RHIREM67.63%; Kik
WIAR HAESE IR E SR N B E | B E Rk H,
bR HRRE 173.29%; JRIGIRHL IR 2 0 %)
RBBE, %R IR S B 198.24% (R3). ZHF
B AR R I R3FTR .
FUNRUE B LA B B EH oA E, £

AT TR RE S HREENT%U L, £
UNBI TR BN o B AN SR W H A
B BREON B E . M H IR E, SRR
BERI83.80%; KAWIAHAESETHER. BiEhE
B EH ARA LR, SR HHREERRT37%;
R RSB MR H AR, iz
KB B HI96.55%(K3). SFEHLEREH . #MEH
HEERWNEEMP<0.01). SHHEAAS MmN
KIPT7R.

HRUNRNR A S R 2 R8I E, Ho
AN MBEE, SEETNEGDHRIER
98.48%. Il SH ¥ B H7.85 /e, A B T Hidt
FHH (PN R A S W R AETR) . VS HEH
B, A037k/em’ . EHIE A (2.24 K /cm’) i
75 8 5E AR B (0.97 K /em®), {H I Kk F] B EKF
(x°=0.6670, P>0.05).
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Table 2 Composition of soil animal communities in various plots in Dongting Lake region

R B EEE AW

jand Wetland restored from farmland Farmland R

BH Fre-
i w K wa  WE Toul q‘;;}l)“y

[ quency rom oV Fw:l;eﬂcy vowowm Freqreﬂcy °

) %) o (%)

$$H Hemiptera - - - 1 — 11 0.23 5 1 — 6 0.30 17 020
f% /2 2% Diplopoda — — 223 13 11 247 5.06 4 _ 1 5 0.25 252 297
B Chilopoda - - 8 g8 — 16 0.33 1 - 7 8 0.40 24 028
%#H Isoptera 2 012 - . 1 — — 1 005 3 004
%R H Isopoda - - 12 25 — 37 0.76 - - 21 2 1.06 58  0.68
¥4 E Blattoptera — — 1 - - 1 0.02 - - - - — 1 0.01
A3 Gastropoda 1,287 79.89 45 59 37 141 2.89 16 15 51 82 412 1,510 17.80
¥#H Dermaptera - — 13 23 — 36 0.74 - 2 4 6 0.30 42 050
#4335 Symphyla — - 5 6 6 17 0.35 - - 7 7 0.35 24 028
fE# H Hymenoptera 3 0.19 256 114 1 371 7.60 36 8 131 175 880 549 647
#4 H Pseudoscorpiones — — — - 6 6 0.12 - - = = — 6 0.07
Wit H Corrodentia — - — - - = — 1 - — 1 0.05 1 0.01
WEEE  Acarina 130  8.07 371 148 59 578  11.83 92 13 62 167 840 875 1031
5% H Coleoptera 4 025 33 145 11 189 3.87 44 5 38 87 437 280 330
#E$3% Oligochaeta - - 17 32 15 64 1.31 1 — 16 17 0.85 81 095
WFEE Diptera - - 1 p 0.06 8 — — 8 0.40 11 013
MEH Diplura - - - - - = - 2 - — 2 0.10 2 002
B H Collembola 38 236 102 4 6 112 2.29 63 6 9 78 392 228 2.69
138 E Homoptera 1 006 3 2 - 5 0.10 14 10 — 24 1.21 30 035
#H13 Turbellarians - - 1 - - 1 0.02 - 8 — 8 0.40 9 0.1
# 1% Nematode 125 776 2354 227 112 2,693  55.14 308 223 340 871 4379 3,689 43.48
£3% Enchytraerdae 2 012 1 41 - 4 0.86 - 13 - 13 0.65 57 067
BEH Protura - — 1 - - 1 0.02 - - - = - 1 0.01
H#H Orthoptera — - — S — — 2 - 1 3 0.15 3 0.04
Pk H Araneae 11 068 33 94 21 148 3.03 96 233 29 358 1800 517 6.09
/b2 Pauropoda — - 7 37 — 44 0.90 - - - - - 4 052
S50 H 4 H Isoptera larvae — — — N — — - - 1 1 0.05 1 0.01
B H 49 Hymenopteralarvae 2 0.12 - - 1 1 0.02 2 3 — 5 025 8 009
@B H 4 H Lopidoptera larvae 2 0.12 0 53 5 58 1.19 - -1 1 0.05 61 072
BB H 4 8 Coleoptera larvae 4 0.25 9 10 12 31 0.63 5 23 2 30 1.51 65 077
WA H % H Diptera larvae - - 2 4 25 31 0.63 - 3 - 3 0.15 34 040
FI# B 41 Homoptera larvae ~ — - — - - = - 1 - — 1 0.05 1 0.01
M3t Total 1,611 100.00 3,498 1,058 328 4,884  100.00 702 566 721 1,989  100.00 8,484 100.00

RS R

The plot codes are the same as in Table 1.
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Table 3 Soil fauna composition in different plots in Dongting Lake region (%)
REGE it tpuS s FRIEWIR H
Original wetland Wetland restored from farmland Farmland
1 un m v a2t v VI VI it
Total Total
KE 4 IBEHY) Soil macrofauna
4 H Hemiptera - - 1.85 - 0.78 2.14 0.33 - 0.71
%2 % Diplopoda ~ 3474 219 743 1749 171 - 0.33 0.59
J&/2% Chilopoda ~ 1.25 1.18 - 113 0.43 - 1.99 0.95
2R H Isopoda - 1.87 422 - 2.62 - - 6.64 248
82 Gastropoda 98.24 7.01 995 2500 999 6.84 4389 1694  9.69
#WH Deramptera ~ 202 388 - 2.55 - 0.65 1.33 071
#4795 Symphyla - 0.62 0.67 4.05 1.20 - - 1.00 0.83
% H %) &= Lopidoptera larvae 0.08 - 8.94 338 411 - - 0.33 0.12
JEM E Hymenoptera 0.15 3863 1855 068 2627 1538 261 4352 2069
#l4 B Pseudoscorpiones - - - 4.05 0.42 - - - -
@3 HE Coleoptera 0.31 405 2445 541 1339 1795 065 1163 1028
B E4hE Coleoptera larvae - 1.25 1.52 8.11 220 2.14 7.17 0.66 355
#7#E1 2% Oligochaeta ~ 218 540 1014 453 0.43 - 532 2.01
WA B Diptera - - 0.34 - 0.21 342 - - 0.95
38 B 418 Diptera larvae - 0.31 0.67 1689 220 ~ 0.98 - 0.35
F3#H Homoptera 0.08 0.47 0.34 - 0.35 5.98 326 - 2.84
R Turbellarians - 0.16 - - 0.07 - 2.61 - 0.95
Wik H Arancae 0.84 530 1585 1419 1048 4103 7590  9.63 4232
/N EEIY Soil meso- and micro- arthropod
J& -2 Chilopoda - - 0.51 - 1.18 - - 125 211
#Z B Collembola 21.84 2036  2.03 8.82 8.25 3938 2609 1125 2053
&30 E Isoptera 1.15 - - - - - - - -
a9 B 4h H Tsoptera larvae ~ - - - - - - 1.25 0.26
#5435 Symphyla - 020 1.02 - 125 - - 5.00 1.84
J53$% B Hymenoptera 0.57 1.60 2.03 - 2732 - - - -
$8REE Acarina 7471 7405 7513 8676  42.56 575 5652 715 4395
#5398 Coleoptera - 1.40 - 441 1392 125 1304 375  22.89
#4390 H 4 B Coleoptera larvae 1.15 0.20 051 - 228 - 435 - 7.89
4 B Diplura - - - - - 125 - - 0.53
/b &2 Pauropoda - 140  18.78 - 3.24 - - - -
PR B REL

The plot codes are the same as in Table 1.
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4V Hb Shannon-Wiener ¥ £1(H) A 1.8440, TR

(A 1.9228, ERBH L@
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M ICAE 25 20.6934. 1.9954F11.6618. £ 1F fE )
5 2R HOTT LUE H R Lo WVE Hh (1) 2 B P K
BT ARIEHAR H(1.9954>1.6618)(K4). 7EiE H LM
AR R R ], 1T 5 A% Hh () B EOR  A0y
%, {8 Shannon-Wiener ¥ 8 (H')(1.2576)IX & T
[ SHH1(0.7825). MR, VIFHE. MEEEBACH

IS # #b 71 IV 5 # 3t Shannon-Wiener T B (H) 21 4

W EIk2.4426502.1026, AH7TMEEH R E . T,
IV 5 5 b 490 Pl B8ORS R BOER AN w5 1B 0 404 LR ALY
5], PR E AR (0.1147F10.1783), 957 BEARN B
71(0.8023F10.7764), 7ER AR KM, (HHH
IS E. MRS LN ERE - EREL
YIET BREMEE, BN THRMZERBEE. &
FBEZHERUESYEZHEIEFEMX
(R=0.9821, P<0.05), 15 HABTEH X RAEY].
FAEE IR BERRY: 3R+
B YE R LA BESER, HPTihg
5 R 46 Hh 2= R IK B AR B 3 KT (1=3.5546,
P=0.0026); KW RHEERKEEBMEREFH
(£=2.6554, P=0.0120); &HIVEH 5 AR EHI R H 2 7
83 (=2.1303, P=0.0245). ZEHE LEIHNER
MERBAAR, MHE3EMEESRIERRETE
SN BRI S RGE Y M ERBEEREE

F4 AEHXAFREENT IR S RN

TKFE(F=0.0002, P=0.9895); Aibi A M5 JH 4472
# BB EF=17.3357, P=0.0019); &g 5xK
K AR B 2 [H) 22 5 B 1A 1A B B3 K F(F=1.5552,
P=0.2303).
4 e

AR H ] [RAH @ s B o fe o, HiEshk
BHEAMNMEBEREBT D, BEEEHmEAF
MESM B LEMZHERNHIA TS TEEES
FERE, BRET: ()EMEEEEERES,
RY AR R Z (0355, 2002), i HAE
B HESAEY, TEYE EE I EYRENR
SEFEFHE. REGFFEAREYLI AR AZE,
RS LR TS, TIPSR B
ShtE; HEEEE R ENE —EBE L
HYIMBER S (KEHES, 1999, RE RS,
2006); () HEEAM R . REOEFEFEFH L
AR TR, BHEERBK, TEEVLR. &N, &
P REIE (MRIEHEEE, 2004; HRE R, 2006),
AR TR SR LIRS B EN T . A
REZKEMANIERSY, BUFE—EfE/ Ex H3%
SPHEFEKER THHEH, OANTIREE
AR BFEZSEEEZN, EERED DR

Table 4 Diversity indices of soil animal in different plots in Dongting Lake region

E/s3:c3 MEE Shannon- S Simpson  EEH  RERH BRI
b Number  Number of Wlener Evenness index Rich- Correction ~ Complexity
Plot of individuals diversity index (9] ness (D)  coefficient index(C;)
taxa(S)  (inds/cm®)  index (H') (E)
- T 13 0.50 0.7825 0.3051 0.6513 1.6250  0.6494 0.5081
Original wetland
T8 P T 1 22 4.77 1.2576 0.4069 04749 25735 11579 1.4562
Wetland restored I 21 0.78 2.4426 0.8023 0.1147 28719  1.1415 2.7882
from farmland
15 032 2.1026 0.7764 0.1783 24167  0.7005 14728
By 26 1.59 1.8440 0.5595 0.2553 29617 12034 1.9954
SkVB R [ \% 20 0.78 1.8539 0.6188 02442 28990  1.0791 2.0006
Farml
armland i 15 0.44 1.5006 05541 03290 22087  0.8282 1.2427
VI 17 0.70 1.7608 0.6215 02739 24314  1.0853 1.9109
Bir 28 0.64 19228 0.5570 0.2445 3.5548  0.7966 1.6618
iSRRI

The plot codes are the same as in Table 1.
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M2 K, BRI SMEEAA R AN A FHE.
& E W ETEGBHE, ZAFETH.

thg —SRAFERNTIESYEEEES T
B AR R . RHERRE RGN HiE T
BEE A RIEY K IRERFF B ALE T, BT
TIBER R, AR IESYRE T BEER
TS, ®BE THMBE Y, HRRETER
ESEYRAMEERERE, 5 BN EHERME
T MR E A REYRER N EFENER.

BT TEs > KB, RE RS
HUTFAFERUBAFESFLBILHEFHZH
T XUF R AAgED, 2005). S R385
KBAESIGES R, B HNKREEREH,
BHRBHEERKER . RA—RNEZHEEREOTE
(4nShannon-Wienerfg #0)ict, AT AL, SRBEHE
BRMBERmE SR EARER . $EHHE
BEMHEAEAERMITES RV S/ E
WA HK). Anderson(1975)H1A % : Shannon-Wiener
ZEEMEIREE I T B AR £ E AR R
MABE IE# it IR RA N M. BE R
SERFR N &R 2 B RAR B RS, 2 1
o FERE S HESANYFREMS, FELH
B D, XAFEB T LR R KK ST
. B, ZSHEERECREARNESBERAK,
ERTHREL R BRI A A B, RETH
A 5 ST R B AR, T ASREVERE
&M .

FEZEFOONERHATEE — LB
DG= (g/G)L[(D/C))/DmaxC] PN AR TSI R
MM ERE, ELHE2002) 3 7357 iER
R H r it B CAR I 77 vk LA A R 3B sh M B vk
MR ZRtE, [F2 REFIFHMATLREE B SR8
FEREHE IR AH XS 2 B LA R TE % 1) A A XT3 B3
FHE . & IEJE R SUE LR B H &R B £ 8 14
AHEXT T RE LRI R, AT AN
EHEEM SRR FEEAIIEABMY.
AR P WHMCRIUE K, CGHLHFEMEHE, Eid
HEIEERCRIE T KRN BES S oM
kHFm, FHEEZFEEUASE MBI ENS
B, Reff HIRSHIYIBE N SRR E M E AL
BN R TTER I LT MR SR AT LS B4R 4
MR,

RIEJG RiRiEH . WS M LR R 38 R /3
BB L FEETRRR IR TR B3 22 (foriginal wetland, 8=
1.3837; toriginal wetland, 28=1.3380; fgm ===0.9891, df =
6, P>0.05). FHULLRATLLE H, TFEEDIE HLH THE
LHOF KRB AEERETUAK, L FHRER
.

HER ISR, BHELREREN: &
SR b WO T IR B AT A VR YA AR -5 4 S 3o R JR
SYEHLAE W B E 2 B (P<0.01), T B 'EIHE ZIA
E Rk BEKF(P<0.05). FE R EHIEHIE
SR MW HERAE N AR ) JR AR 1 b X A TH
W T IEE, TRE @A RSN ED
(K738 M TRE A R BT MR IEZE Ttk JREGWEH
Ve — AT AESTE B T 23 BEEE K, D
HH AR D, (HEERRRGEEE. AR
ERBEESNERTLUEH: BB RREE
TR TR BUAE A LR TE R B E 2R,
E5WERANABAEELEHESZ Mt 2Lk E
BEKT, RS EE DL TR R TR RSN
75 mEE, BN TEEME. MEEE LE,
REWAKBSRGEHMHLELEREEER
(P<0.01), B 5 RSB AH L H18E B =
7 (P>0.05), MEMEREAHZ MHEBEER
(P>0.05).

ARRBESET HIESYBENEHRULE
FUWEARRNRR, XK T HEshst A2k
B . v R, ¥ IR YR SR EWHR 1T
BAESIEMAS S, 16077 € TFEE 18 kW T2
AEREREN WS ERBREREENLD
(Pankhurst et al., 1995, Porazinska et al., 1999).
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