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Ecological effects of typical POPs on soil protozoa
GUO Fei-Fan', SHI Ya-Juan’, MENG Fan-Qiao'" , CHEN Jing-Sheng' , LU Yong-Long® (1. College of resource and environment 5
Sciences, China Agriculturel University , Beijing 100094, China; 2. Research Center for Eco-Environmental Sciences, Chinese Academy Sciences, Beijing 100085, i
China) . Acta Ecologica Sinica ,2006,26(1) ;70 ~ 74, l
Abstract: Soil protozoa play an important role in soil ecosystem, especially making contributions to material cycling and energy
transformation in soils. However, the difficulty in counting and taxonomic analysis limits the use of soil protozoa as bieindicator in ;
terrestrial environments at present. In this regard, there is little literature available on the effects of POPs on soil protozoa.

In order to acquire primary understanding of the toxicity of typical POPs on soil protozoa, the effects of DDT and lindane on
the community structure and abundance of soil protozoa were assessed. Pot experiments simulating farm ecosystem were begun with
the uncontaminated soils in China Agricultural University, the pesticides were then mixed into the soil at concentrations of 1, 10, !
50 mg- kg™ dry soil for lindane and 1, 10, 50 mg-kg ™' dry soil for DDT. Three replicates were used for each dose. The same
procedure was employed to prepare a set of three control replicates without the pesticides. The pots were placed in a greenhouse for i
60 days, and the abundance of soil protozoa was analyzed with the “three level ten-fold dilution method” at days 1, 3, 7, 15, 30 \
and 60, and the residue- level of lindane and DDT were analyzed . The results showed that the soil protozoa were sensitive to DDT '
and lindane. Compared with control group, the species and numbers of protozoa in soil samples treated by DDT and lindane
decreased markedly, and the population structure and community were greatly demolished. The minimal abundance of flagellate
and sarcodina in the DDT and lindane group was only 0.3% and 2.5% compared to that of control group, respectively, and the
ciliates disappeared completely. The results suggested that the typical POPs in soil, even with low concentrations, could be greatly
harmful to soil protozoa.

Key words: soil protozoa; organochlorine pesticide; POPs; bio-indicator

BEWA - EKORFEELE BT HE (30300056) ;
W 99 :2005-01-12; W TT B 19 :2005-11-02
{ERM A WAEN(1978~), B ARG GZRATA B4 FHENERAEH ISR L WY A ETFT . E-mail: guofeifan2008 @ 163 . com
* W{54EH Author for correspondence. E-mail: mengfq@ public3. bta. net.cn

Foundation item: National Natural Science Foundation of China(No.30300056)

Received date:2005-01-12; Accepted date:2005-11-02

Biography: GUO Fei-Fan, Master candidate, mainly engaged in harm of the persistent organic pollutants on soil microfauna. E-mail: guofeifan2008@ 163. com


http://www.cqvip.com

D000 http://www.cqvip.com]

14 WA %888 POPs Wy X T MR AL S+ E R E 71

FrAMER PLTS5 Yo ¥ (Persistent Organic Pollutants &% POPs) B35 B KWIFR B AW BB L AN
BEN ERAERSHRTRESIRFAEBTHREME, ALXBENRFERE“ELENXRAIALS
B HLISHY R . 2001 AF K736 BF AR BE S 40 38 L3S R0 60 12 B POPs, AR AT JUR R 1A DDT HARR W
HHLERHD,

DDT(1939 FlFm AR KA A LRI RALFTL LE-MANSRERY , WEFAREKEA N
EARN ERLUMRETE FEHFA, #5720 #4260~ 80 F R, REA MW EER L DDT
ARBMAENERY . BRA B3 FREFRBIETMER, BESEREY FHEGC REH FBH
RMEYE, AR BN EmNBRARER. 7

THEAGYREERET RIS T RRABSNAFZEYFHEEY, R — DXL EER L LR
MRS A E Y BE . T RFELEFHYRHEEL APEBE X, EMHEA LSRR KIS, HEH# EEAS
RENYREBEANERECUREEREY OB YNEHFEREZXEENEM . B 18394
Ehrenberg WIR R BMBEAE YW ES A X L BEEFNYHHARE SR 160a WL, BXEEFELBEEFYN
DERF T EE R DFISEMESESEMMET R, ERE, L RE YR TRE R,
FTEERETRFEEIYESE K RBENDMAIHEFE ",

R SR b WA AR, B 5 BT AE AR RSP B A, DA TTT RE X 41 5 B0 55 4 A8 1 8 BB B SR
BT AEAN R RANEREY . EHFE L, EE ML, KEFREFHYRARBATRKESERA
MG, HRTE 8 Z M AEMASRAKKFEN S RIERSITFNHS, M REEFYIEATREREY
MR ESEG. SRAXERDERERNREEARTENERLIRE. & XRERIERMBIFERFE
] B 1 0L T, Xt R [R) 9  v E B E O B R B POPs #) B DDT Ak FH( Lindane ) Xt 1 38 JR A 3 4 + & BB IR T 3
FTTBESE W ESF# T 1% POPs 4y i %t + 38 SR A= 3 i 400 o 4 R 4R A2 T 28t 0 380, DA TG Dy o R 5 5 T S o 3
A BRI A B AR HE
1 HE57HE
1.1 FEUIFE

HPG-280H B A TS {4 ; XSZ-G B AE Y B4R ; AB104-N 4347 X ¥ HZQ-C LB IR ¥ 2% YX-280 B F 48
RERHEER S Sml BUR A,

DDT. WA R B2y, A #ral, th RO b T R45: AR, £, B 480 4%,

1.2 HR4&H

W R I A S B SE SR MLAEIE IR 25°C = 1C &4 T, e A N 12h:12h, 638 X T 30001x KR B &

A T AT SRE PHTHESR,

1.3 EREE

1.3.1 #BLE TRUKFATERAASRHEERM, ZRAEEN 27ecm &4 30em WBEHE, SR
+ 6.75kg. BT KT RABRBT 6mm S, BT T 5 08B b, R0 FR I — & B 9 BT K DDT. A A
BRIBME LS, RS, B, 3 RER, SR 1.10.50 mg-kg™' , RAMRE R 3AEE, [
B EEX A, ETRITHRIYRBMMIE, 45T 1.3.7.15.30.60 RECLREH#HITRESHY K DDT H
FH7% 6 I .

1.3.2 +EEANYHEABME A 3CRA Stout #l Singh B3 % 10 "R RBRL ., ERFIRT TR
I EFEHEEERE, EMHTRELREA RERFERZELRT,

1.4 L9 DDT. AP R E M E

28 30 R R b 39 BB S 7S 7S R 6 B T S XA 63 Bk (GB/T14550-93) X B RN T DDT AR FHE &
LR + AP B DDT FIAK TR B .
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2.1 DDT.MAZELTHEIMBREDS Table 1  The residues of DDT and lindane in the soil sample with x
— — , different treatment f
%1 BRMRAMLEL RS DOT AR W 0% ] (d) % DDT ##+ Lindane ;
Bd‘l‘ﬁjly'f'to g 60d &E@Hﬂ‘l‘éj s ;#EX# 6 Yk, Hﬂ :j:Fj]: Exposure time (mg-kg™") (mg-kg™") {
BIASEL MBRELW LA ATRAKRBEBNE, 0 1.000 10,000 50.000 1.000  10.000 50,000
3 0.230 1,510 22.250 0.059 0.100 0.138
Fil LR E A, B R T H R RA RN 3D 15 0.140 0.720 8.540 0,033  0.048 0.065
BE R A 8] S FT 4 o 60 0.095 0.107 2340 0.011 _ 0.017 0.033

2.2 THMEASHYFERERENL

#2 SR EENT AR ME DDT S E K L HE v B f 60d MR ERES (], 3% 6 YCHRAE BTl 18 A [ A 2
TR S KRB AT RRER, B3 ERMEEERE T, SPss10.0 Xf 6 WEK+ ’
ARWEATFMENREESYEEQOMFHER, B TUERFEEDDTRIEEFESIA ARAES
BEAN WAL R T

2 AHBEKATARNREMELIRADRESWHESHE
Table 2 The mean amount of protozoa in soil sample with different concentrations DDT and lindane(ind./g)

+ WY R 0 7] (d) & HCK % % DDT(mg-kg™') #5% Lindane(mg- kg™ ') ;
Seil protozoan Exposure time 0 1 10 50 1 10 50 {
MEE i Flagellate 1 88273 357 358 232 665 675 511 :
3 63716 1436 741 534 1151 1129 1121 ;
7 112169 2008 1992 1638 3130 1621 1347 i
15 52867 2444 1924 1041 1027 427 280 9
30 25230 3996 2416 1102 5084 2428 657
60 38199 4414 3567 2867 5544 3325 1307 f
£F% 1, Ciliate 1 394 104 231 104 505 233 105 ;
3 381 230 232 0 126 0 0 f
7 410 383 115 0 244 150 113
15 723 678 426 0 874 665 232
30 2100 1677 1298 105 1026 832 657
60 2826 2716 2296 967 2107 1702 1055
P J& H Sarcodina 1 1139 965 766 196 814 597 360
3 2743 1999 1625 1313 2014 2009 1308
7 3345 945 932 716 536 381 113 ;
15 4298 s11 457 363 355 232 106 (
30 1557 1300 619 605 1569 1286 611 :

60 4556 3927 1298 695 1945 1929 657 i

2.3 ZR5iHe i
MEIVUES, AELEN LB DDT R REMERBN MNERKE 2 EREM. AFIER 34
WEREBESR,NE I RZFEREEMAE, SHFHE,DDT £ EZ A WA B ERE , KRR EE ;
AR EENE EM 1S KREKECARR ANE 1S XZREETAEETEE, YEJEH R AR 60d
At,3 bR P75 4 DDT IR W HR M) 9.6% \10.8% 4.7 % , T AR FHE 3 N 4b B 4H 48 i B v v
UAMMBRER 1. 1% , X— K ILHFS DDT MfRAME X FHA X — RS
M AR S 86 BT B A R B R AE S M I S 48 R (3R 2) T RUE s, N8 R £ 3 I A [R] vk B %6 ¥ 89 DDT.,
AL ER 8P A RAEN BN E AL R R W ERBRK TG LIRS, RIS B, X
EMARCRIREMERTEL . SBAL,FERMT DDT MFAM LB, ZRKFENYVHEBTLIEY
BEELZRMAY.FER 2L AEHNBRZB TR, ARONBENETAHEE, RPEERHER
FERR K ARRKZ, FERE/N, BERAZHENREXRE SEAFTZHRGER BAE—HERRE
R FEHETHEPTEENER. B DI, 753X =K 4 S 9, 4F B R DDT. B b 8k, K
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ERENEZEHTEK, S KERNELSIY MRS £33 1HREDHVHBNFSHE I MITHARRIFIFER
{t B ﬁ&_i E}(J i@ ﬁ , ii ] ﬁE % % K rE b7 ﬁ ﬁ ? ( ﬂn Table 3 The k Independent Sample test analysis of nonparametric tests
SHE)HMNLE R G RN A D R E R A ] o ol profos

L, — - U 1 Rl & DDT #F+ Lindane
MK, SRREDIMBREREAT . HARLE o

. X . X 3 Exposure time H P H P
2GR, RIEFE— KA BH R BRI TR, ¥R L Flagellate 1 9.462 0.024 9.430  0.024
T8 DDT AT 1 e BE A Sk MR A, X B AR Bh i i 4R 3 10.385 0.16  8.43  0.038
sk i/, TR A B B BB A o Il L (B 5 Xt IR 7 9.462  0.024  10.385 0.016
M, ERRE IR MK, AR MR, LR ;g 10,383 °-°‘: 10.385 0,016

B ) 10.385 0.016  10.385 0.016

A IR — i B AL TR R WA T AR ST B+ R A 60 10.385 0.016 10.385 0.016
SYBEEL DDT RN, MBEISHNEY, ERE 424 cilie 1 9.379  0.025 8.128 0.043
MR, LA E XSS, ML HPRE 3 9.492 0.023  10.649 0.014
F VR AR DDT. AR th 2% -+ 58 A 3 7= A 7 10.116 0.018 10,385 0.016
| 15 10.116 0.018  10.385 0.016
AR R 1 140 8 B R , AR FH B9 & 4E 4 K F DDT, {8 DDT 30 10.385 0.016  10.385 0.016
EHEMEFRAERAATEHE, RSB HEAEN 60 9.462 0.024 10.385 0.016
THEAGYMENEREE, AL, % DDT. B L Sarcodina 1 10,385 0.016  9.462  0.024
A FHB Y BE 1 K B2 300 0 R 2, 5 X 5 P e o I 00
TR M LR 36 7 8.436 0.038  10.385 0,016
BEEHTEIMIEEANESES TSGR (NFE3 15 9.359  0.025 9.359  0.025
i) R, EERENEKEEH YN EEELT 30 10.385 0.016  9.462  0.024
eIy 60 9.359  0.025 10.385 0.016

£8 EFTiR, % DDT RS Je i 4, X T 40 H
MEBIFAES YN ERRIER B E, FHLTLE P POPs ISR Y MR EY
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