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Responses of soil nematode communities to soluble salt contamination around

Gangue hill in Fushun
ZHANG Weidong™ , LV Ying, XIAO Ying, WANG Xuefeng, SHANG Yanfang

Department of Environmental Science, School of Life Science, Liaoning Normal University, Dalian 116081, China

Abstract: Soluble salt contents and soil nematode communities were investigated to evaluate soil pollution dues to soluble
salt contents in the secondary salinization plots around the Gangue hill of Fushun West open-pit mine in May, 2006. Six
sampling sites were established along with the vertical direction to the Gangue hill between Tiantun and Qingtaizi, and site 1
was closest to the Gangue hill, while site 6 was the most distant to the hill. Annual herbs were more likely to distribute at
sites that closer to Gangue hill, while perennial herbs became more and more common along with the increasing distance
from the hill. The values of soil pH showed a increased trend from site 1 to site 6; the highest degree of mineralization, the
highest contents of HCO;, Ca’ and Mg’* appeared at site 1. In contrast, the contents of CI” and SO~ were higher at site 6
than those at other sites. Soil nematodes were extracted from soil samples by using elutriate-sieving-flotation and
centrifugation methods, and were used as bioindicators for assessing soil quality in the present study. Nematode abundance,
diversity indices ( Shannon-Wiener diversity index H', Pielou evenness index J', Simpson dominance index A, trophic
diversity index TD, specise richness SR), functional indices ( Wasilewska index WI, maturity index M), life history
strategy ( colonizer-persister) , community structure and assemblage compositions were used to reveal the differences of soil
nematode communities among different sites in this study area. The observed results showed that the environment in the
sampling area was polluted by soluble sulfate which was a main production created by weathering of Gangue, but the degree

of pollution was not very serious. In general, the soil was healthy in this area. Twenty —nine genera of nematodes were
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identified, Acrobeloides Cervidellus and Mesorhabtidis were the three most dominant genera at all sampling sites, and the
dominant genera changed with the increasing distance to the Gangue hill. No significant differences in the values of A, H',
MI and J' were aboserved among 6 sites. MI showed a trend which is in inversely proportional to the distance from Gangue
hill. Both the highest values of WI, A and the lowest values of f/b, MI, ]’ appeared at site 6. The absolute abundances of
bacterivores and plant-parasites nematodes were higher than those of fungivores and omnivore-predators, which suggesting
bacterivorous and plant-parasitic nematodes were more diffuse than fungivores and omnivore-predators. Soil nematodes
communities were altered by soil elements only apart from contents of CO> , Mg”" and Ca®. The degree of mineralization
and contents of HCO; positively correlated with the number of species (S) and SR, and soil pH and content of NO,~
negatively correlated with nematode ecological indices. The content of Cl™ positively correlated with W1, but negatively with
TD. The contents of SO’ significantly correlated with WI, A, J', f/b and TD. The above results indicate that the responses
of nematode communities to soluble salt contamination are effective to monitor the soil environment quality and can provide

scientific bases to promote the healthy development of soil ecosystems.

Key Words: soil nematode community; soluble salt contamination; soil ecosystem; ecological indices
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Table 1 The main plant types around Gangue hill of Fushun West Open-pit mine

il Species A3 A Life form Tl Species A=A Life form
HUER . Euphorbia humifusa Willd. 1 AR BEHMI T Tribulus terrestus L. 1 AEAE AR
W E 2 Polygonum aviculaie 1. 1 A A ¥ B3 Salsola collina pall. 1 AEHEHAR
LTI Suaeda Liaotungensis Kitag. 1 AR H WEE Oenothera biennis L. AR FAR
TtEAE Heteiopappus hispidus (Thunb) less EAGUEN- VN 3EE Artemisia argyi SR A
[B- 22 4= Pharbitis purpurea ( L. ) voigt. ZARIERIAR

2 WARFGE
T IEREACR R 2006 45 H 10 H, B3R A 0TV 88 R0 P9t A LB B HE—F &

FERL 1 BRI AT A LU R A 6 B Bt A 1L SRAEIAE A 40 mx80 m, LA = s IR & A AE U b1 R HURE
REEN 0—20 em, Je LI RZ BT, AR5 HHHURET 12 IOR 2 400 g TIAEAS B R AR 1Y IR R S P26 A
SRS IEHFARES A 0] S % 5 M8 T 4 CUKAE
2.1 BIEL R S

FHYE Y-t 07 - OB TR A Bk i | 2 el B0 o Ak 350 B B0, 4 DA 04 K 43, TR 100 ¢
Thrp R ARG . BEDLAIER 100 J4k ARG W T AT RHE 4808 , 2 1] Siddiqi A1 Bongers 1194328
PISEHEA T AR A IR ) VAN B TE AR IE A R 43 o 4 B FR 6T B AN T 4k L ( Bacterivores, BF) (&
HEZk U (Fungivores, FF) %) %7 4= 2k HL ( Plant-parasites, PP) Fl 4 &-Z% & £k HL ( Omnivore-predators,
op) 2]
2.2 RIErpArE R R E

AT R S I A SR HL k5 Ca™ I Mg I EDTA 3% 8 155 B B 40 B b BRSO3 4, HiAth
B RO T AR 55505 SR BaSO, R,
2.3 Hdmiab
2.3.1 ZHAEEEOHH

Shannon-Wiener ZFEMEFEE(H')  H' =- Z ni/N x In(ni/N)
K n, WE | ADIBEANEREL, N RS A SR R S

Pielou ¥J5]EFEEL(J") J' = H'/ InS
K, S R,

Simpson LA EEHEAL(A) x=3 PP
K, P.o=n/N,

Margalef 3= EEFE %L (SR) SR=(S - 1) / InN

2B IR Z R EL(TD) D=1/, Pi’

2.3.2 TIREERHEEL
WI=(f+b)/pp
A, b Ay AL O o P ELRR SOB B s pp AR5 2 SR

MI :J:Elh%z Ml = 2 cp, X P,

=1
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K, ep, MR AT A - IRL AU | JEBERY colonizer-persister i, cp [EVE I 1—5,cp = 1 FRIALE B AT
), PE B BRMA/IN AR T RS TR ST, ep = 5 RIAL d A Ay B ARG SIIC, 7= DR A H AN A
R, BAREFE L 1R B X5 B WA E R BT UG n N ARREY) 25 26 1 13 2 BORTEA P, o Lk AUty
VAR A7 A PR U 2B IARBI S BV AR Bl

2 MBARIEAT In(a+1) BRI 2R Microsoft Excel 2003 1 SPSS 17. 0 4474811 0#r
3 #£§8
3.1 hRHERTREMEER AR

SR A 2 IR T B 35 A8 h 58 8 T B R K G el b KR b R K 385 E A 358, 3 pH (H BERE AT
A L B R T T s R HCO; (Ca® R Mg™ f d5 i B BRAERE A4 1, 11 L Ca™ A Mg™ HA M [R] 9 748
fhia#; C1m SOT FEAEAS 6 St HARfb R H ARl (£ 2)

R2 RATARRTASSHTALARLIERSEEZSE

Table 2 Soil salinity element contents around Gangue hill of Fushun West Open-pit mine

AL
FERL Degree of 03" HCO; cl- S0%” NO; Ca?* Mg?*
Site P minerliation /(mg/ke)  /(mgke)  /(me/ke)  (mgkg) /(mgkg) /(mwke) /()
/(g/L)
1 7.83b 4.8a 1.81b 25.27a 58.41b 50.41a 25.39¢ 212.15a 68.33a
2 7.73b 3.37¢ 1.85b 18.38a 32.47¢ 26.97b 56.17b 189.46a 44.26b
3 7.58¢ 4.15b 2.34a 20.33a 43.96¢ 30.17b 49.21b 70.46¢ 11.51¢
4 8.06ab 3.52be 2.42a 17.59a 32.21¢ 28.59b 66.59ab 74.78¢ 19.81¢
5 8.19a 2.66¢ 2.64a 15.66a 47.23be 36.28b 85.47a 148.47ab 34.59b
6 8.25a 4.52a 1.52b 23.78a 71.33a 62.14a 52.67b 112.97be 17.29¢

BB 5 TR — R R TE 35 2500, AN R) B R R AT 3 22 0

3.2 HELR R BEIERRIE RIS
3.2.1  HIELAMERYSAREIE

6 RAE S RS e 2R i 29 NE (3R 3) , Ho Acrobeloides JEZE U NAEHYE . FE5 1 Hirschmanniella )&
%, B RERY 18. 1% ;£ 45 2 Pratylenchus JE 22 28 HURELAY 20. 0% ; #£ 45 3 Aphelenchoides J& %
ATk HUREUAY 13, 6% 5 FF A5 4 FIRE 55 5 Acrobeloides & 22 43 ) 7 2% U B 15. 3% M1 21. 9% 5 FE 45 6
Cervidellus JE 2 , 528 B BE 25.9% .,
3.2.2 LHUEFREREM A RHIE

PRI KGR AN 4 AN E TR, BV E 4N 4 U (BF) & BLR R HLU(FF) A4 27 A R4k
(PP) AHHE -2 &4 (OP) , BRI T HIEE M EFRIBEMLE Y . gk 3, TEARMSE 6 - REEAUHE
N B SRR ) 27 A SRR L 0] = B T LB SR -2 R A X E B ARG, o A PR 2 T
d BN 34.1% —63. 5% FEW A AR e R 23.5% —42.3% & F S SRR S EEAL R 5 5. 9% —
16. 1% -2+ BL BT 5 LB 7.1% —16.4%
3.2.3 LR M SYIREIHE S RHIE

LA H MR J'HE 6 e JC B S I 8l , For T 8 50A BEREAT A L B S i i i AR A e g, Wi
A P ERRAE, /b ML J Wi/ MEX R BERE L 6 (R 4) .
3.2.4 HHERHBEES ARG OE R

A R IAHE pH (H S /b Bk B3 MG 0 LS S SR A IEMHXCR, BEMAKFEH R P=
0.05; HCO; 5 S SR ¥FAE B EIEAHR KR CLI 5 TD TuAH 5 W1 IEASE MO KE4 R P = 0.05;
SOT 5 WI f/b . TD A J'¥JHEHIKIKF ;NO; 5 SR TG BHE T Ca® Fl Mg™ 54k iU TR B ToAH 6 R
(%&5),
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Table 3 Relative abundance of nematode and trophic groups in the different sampling site

i HE R Site
1 2 3 4 5 6

BRI Bacterivores 43.1 34.1 37.0 38.7 43.8 63.5
Acrobeles 2.6 0.0 0.0 0.0 0.0 1.2
Acrobeloides 7.8 12.9 8.6 15.3 21.9 0.0
Cervidellus 1.7 0.0 1.3 4.5 0.0 25.9
Chiloplacus 0.0 1.1 0.0 0.0 0.0 2.4
Eucephalobus 3.4 0.0 0.0 0.0 6.3 4.7
Mesorhabditis 13.0 11.8 11.1 12.6 0.0 12.9
Plectus 0.0 0.0 3.7 0.0 1.0 3.5
Prismatolaimus 0.9 2.4 4.9 0.0 0.0 0.0
Protorhabditis 10.3 5.9 7.4 3.6 14.6 10.6
Wilsonema 3.4 0.0 0.0 2.7 0.0 2.3
B EH L R Fungivores 9.4 9.5 16.1 7.3 6.3 5.9
Aphelenchoides 6.0 2.4 13.6 7.3 0.0 5.9
Paraphelenchus 3.4 7.1 2.5 0.0 6.3 0.0
MM 27 28 1 Plant-parasites 36.3 40.0 38.3 42.3 35.3 23.5
Bitylenchus 0.0 7.0 2.5 1.8 0.0 0.0
Coslenchus 1.7 0.0 12.3 0.0 0.0 2.4
Filenchus 4.4 5.9 0.0 0.0 4.1 0.0
Helicotylenchus 1.8 5.9 4.9 14.4 5.1 4.7
Hirschmanniella 18.1 0.0 8.6 11.7 6.3 0.0
Macroposthonia 2.6 1.2 0.0 0.0 4.2 4.7
Neothada 0.0 0.0 0.0 3.6 3.1 1.1
Paratylenchus 1.7 0.0 0.0 4.5 0.0 2.4
Pratylenchus 0.0 20.0 0.0 0.0 0.0 3.5
Psilenchus 0.0 0.0 0.0 2.7 12.5 4.7
Scutylenchus 6.0 0.0 9.9 3.6 0.0 0.0
B 24 &4 L Omnivore-predators 11.2 16.4 8.6 11.7 14.6 7.1
Aporcelaimellus 0.0 0.0 0.0 0.0 0.0 4.7
Discolaimus 0.0 0.0 6.2 0.0 0.0 2.4
Dorylaimoides 5.2 4.7 0.0 6.3 7.3 0.0
Epidorylaimus 4.3 2.4 0.0 5.4 0.0 0.0
Thonus 0.0 2.4 2.5 0.0 4.2 0.0
Tylencholaimus 1.7 7.0 0.0 0.0 3.1 0.0

F4 FIAHAZBRT ASHTALEARSRN R T ELHEE S HEENESEY

Table 4 Diversity and ecological indices of nematodes in the different sampling sites around the Gangue hill of Fushun West Open-pit mine

B 2k AR A5 154 Nematode ecological indices

Site s wi /b D A H MI J SR
1 20a 1.45b 0.22b 2.95a 0.09a 2.70a 2.73a 0.90a 8.20a
2 16ab 1.09b 0.28b 3.20a 0.10a 2.50a 2.88a 0.90a 3.38b
3 15ab 1.39b 0.43a 3.16a 0.09a 2.54a 2.76a 0.94a 3.19b
4 16ab 1.11b 0. 18be 2.87a 0.09a 2.54a 2.68a 0.91a 3.18b
5 13b 1.38b 0. 15be 2.94a 0.11a 2.37a 2.69a 0.92a 2.64b
6 18a 2.95a 0.09¢ 2.14b 0.12a 2.52a 2.58a 0.87a 3.83b

B—IIECF IR ) — T RER R TE R 2200, N [ TR R AT 3 22 )
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x5 FRTARRT ASHTALEARLENSEREHZBHEIXR

Table 5 Correlation coefficients between community indices of nematodes and soil component around the Gangue hill of Fushun West Open-

pit mine
. WAL
iz 2- - - 32~ - 2+ 2+
. pH Degree of CO35 HCO; Cl S0; NOj Ca Mg
Indices . L
mineralization
S 0.254 0.867 " -0.575 .901 " -0.089 0.333 -0.588 0.577 0.71
wiI 0.672 0.386 0.438 0.272 .854 " .868 * 0.423 0.456 0.373
f7b -0.938""  -0.339 -0.312 -0.096 -0.509 -.833" -0.296 -0.736 -0.543
D -0.79 -0.331 -0.507 -0.17 -0.862 " -0.904 " -0.49 -0.517 -0.376
A 0.779 0.156 0.57 -0.031 0.792 0.866 * 0.567 0.459 0.295
H' -0.161 0.637 -0.705 0.755 -0.394 -0.116 -0.717 0.244 0.434
MI -0. 685 -0.065 -0. 608 0.123 -0.761 -0.687 -0.578 -0.372 -0.188
J' -0.757 -0.691 -0.007 -0.582 -0.482 -0.854" -0.006 -0.725 -0.681
SR 0.166 .838" -0.792 .850 " -0.447 0.104 -0.815" 0.618 0.769

= WEM P=0.05; = = B P=0.01

4 iFig

AW AL S thER A 29 J& |, o Acrobeloides ARFHE o BHRAE s BEAT A1 LU 25 f 384 I 2 e i £ 44
A AR, RIS DX I A 4k o e A D SRR ) 2 AR R A 0 S B R T L P S RN B -2 S
o %f FRERAR . LAY R B 2 1 SR R A PR 2 o BT ATERTAS [) 25 1 T e UV 0 A 5
A IRFER A B0 I PR A0 B 4 U R S TR IR (At 52, 6 0 8 Ak (0 R 58 S e R B 5
FRD™ b X 1 8 42 R o AR AR, 0 (A5 £ AN B e Uil £ I B B AT, T — 5 7 et 119 T 4 B8 38
B A= i S AR AT A 2R S R R T DX A R S R R R AR, R RN AR R KGR
) 2 15 2R AR 2 ) B HE PAR 2 1 3 R BRER 40, DT P et o5 T A A 7 AR U AR R . Nkem 2604
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