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Effects of Acetochlor on Biodiversity of Mesofauna Community in Soil

KONG Jun-miao, ZHENG Rong-quan, GU Lei, ZHOU Li-quan

(College of Chemistry and Life Science, Zhejiang Normal University, Jinhua, Zhejiang 321004, China)

Abstract: An experiment on biodiversity of mesofauna in soil receiving acetochlor was conducted in this investigation. We
collected 792 soil animals, which subordinates to 3 Phyla, 5 Classes that Collembola and Acarina are dominant population,
accounting for 87.37% of the total animals, while the rest are either averaged or rare in population. Among acetochlor pollut—
ing soil samples, there were 510 individuals. Compared with the control soil sample, the species and the amount of soil ani—
mals were remarkably decreased. With increase of acetochlor concentration in the soil, the species and quantities of soil ani—
mals decreased, respectively, from 35 species and 180 individuals at low concentration (0.54 mL-L™) to only 30 species and
113 individuals at high concentration (3.2 mL-L™), representing the diversity index of 3.1695, 3.2451 and 3.3163 for 3.2 mL-
L7, 0.54 mL-L™" and control sample, respectively. The results from simulating experiments on acetochlor to soil animals
showed that the herbicide exhibited an obvious effect on soil animals, while the amount of soil animals were decreased with
the increase of acetochlor treating dose in which Collembola and Acarina were particularly sensitive to the herbicide. Accord—
ingly, soil animals may be regarded as an indicative organism in monitoring the herbicide pollution. This experiment showed
that the effects of acetochlor was less than that of other pesticides on species diversity of soil mesofauna community according
to other literature, and the connection between the long exposure period and species diversity of soil mesofauna community is
being developed in our lab.
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(Diptera larvae ), iX 5 DA 0 i LIS ) 24l &
1Y 2.53% .1.26% .2.40% .1.01%F1 2.02% , HAZEREYY

R 1 ZEBRREGN T EMFHRER KRB ENFI

Table 1 Effect of acetochlor on species composition and quantities of the soil animals

A MR B A /mL -+ L &Gt 70 L
0 0.54 1.0 1.8 32 "~ 1%
#ZH Collembola 57.45 4+
WEkE Onychiurus 12 9 11 9 10 51 6.44 ++
BkfkE Hypogastrura 14 13 10 12 9 58 732 ++
FBYE Xenylla 13 12 12 7 7 51 6.44 ++
[aBkE Cryptopygus 3 1 0 1 1 6 0.76 +
kS Folsomides 23 20 18 14 10 85 10.73 S
HHRE Folsomides 5 8 7 6 5 31 3.91 ++
KI5 Bk)E Folsomina 10 5 4 1 1 21 2.65 ++
R Isoroma 8 12 7 4 5 36 455 ++
INEBR)E Isotomiella 9 8 11 6 8 42 5.30 ++
L%k Isotomodes 0 0 0 1 0 1 0.13
M558k IS Isotomurus 1 3 0 0 2 6 0.76
JREEBk)E Proisotoma 3 6 2 5 2 18 227 ++
FUEBKE Pseudanurophorus 1 0 0 1 0 2 0.25 +
KBbE Entomobrya 6 3 3 4 1 17 2.15 ++
FEABLE Neelus 8 6 5 6 4 29 3.66 ++
NABEE Sminthurinus 0 0 0 0 1 1 0.13 +
HH Acariformes
WIS I H Prostigmata 2.53 ++
iR} Bdellidae 0 2 0 1 0 3 0.38
Fa5T Rl Cryptognathidae 0 0 1 1 0 2 0.25
TR Raphignathidae 1 0 1 0 0 2 0.25
KIWER} Anystidae 3 3 2 0 0 8 1.01 ++
1 S5 Teneriffidae 1 0 1 1 2 5 0.63 +
Y H Oribatida 29.92 S
B HE Lohmanniidae 10 8 4 4 4 30 3.79 ++
H F iR Malaconothridae 5 3 4 3 2 17 2.15 ++
/NI RE Hermanniellidae 5 2 3 2 3 15 1.89 ++
i R} Cepheidae 10 4 3 9 5 31 3.91 ++
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/NBEFRL Microtegeidae 3 2 3 3 2 13 1.64 ++
6 Sk FRL Tectocepheidae 5 8 7 1 4 25 3.16 ++
R Oppiidae 14 11 10 10 6 51 6.44 ++
F R Oribatulidae 4 3 3 17 2.15 ++
LR Haplozetidae 3 3 23 2.90 ++
B R} Scheloribatidae 3 3 1 4 15 1.89 ++
Wik H Araneae
Bk T H Araneomorphae 0.63 +
9Uk R} Lepronetidae 1 1 0 0 2 0.25 +
BRIk R} Theridiidae 2 0 0 0 2 0.25 +
JSERIG A} Nesticidae 1 0 0 0 1 0.13 +
YA H Thysanoptera
W # TR} Phlaeothripidae 2 0 0 0 0 2 0.25 +
5 H 4 5 Coleoptera Larvae 0.88 +
a3 SR} Staphylinidae 3 0 1 0 4 0.51 +
ANHR} Elateridae 0 3 0 0 3 0.38 +
5 H R Coleoptera adult 1.26 ++
KA HE Melandryidae 0 1 0 0 1 0.13 +
B R Staphylinidae 2 0 0 2 8 1.01 ++
NEEFEL Mycetophagidae 0 1 0 0 1 0.13 +
FEMN Oligachaeta
/NI Microdrile oligochaetes 5 4 2 5 3 19 2.40 ++
LW NEMATA 4 2 2 0 0 8 1.01 ++
ZAWiE Parasiformes
FRTIW H Mesostigmata 0 2 0 0 2 0.25 +
Wik H Psocoptera 0 1 1 0 4 0.51
X & H Diplura 0 2 2 1 0 5 0.63
553 H Hymenoptera
R} Formicidae 0 0 0 1 1 2 0.25 +
XU#H %) Diptera larvae 2.02 ++
Wikt Tabanidae 1 1 1 1 2 6 0.76 +
PRACR} Chironomidae 6 0 1 0 1 8 1.01 ++
SR} Cecidomyiidae 1 0 0 0 0 1 0.13
W Muscidae 0 0 0 1 0 1 0.13
47t X summation 215 180 150 134 113 792
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Table 2 The important index of the soil animal community at

various doses of the herbicid

< b WRE/mL » L7
0 0.54 1.0 1.8 32
EE 38 35 32 34 30
A /A 215 180 150 134 113

ZREEREC(H ) 3.3163  3.2451 3.1393 3.1856 3.1695
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Figure 1 Relationship between soil animal number and

acetochlor concentrations
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Table 3  Relationship between exposure periods with the herbicide and the number of the soil animals

AN 2GR B T LSRR A

YT /h

I3 ) OmL-L" 0.54mL e« L" 1.0mL+L" 1.8mLL" 32mL-L" it

24 + 32 25 19 19 19 114
T 46 42 37 30 27 182

48 + 32 27 24 19 19 121
T 29 26 23 24 21 123

72 i 39 35 22 23 16 135
T 38 25 25 19 11 118




580 FLA 55 : LRI B - S W A My AR R A A5 20054F 6 J
x4 BEBNMHESZIERABRKREXR T,

Table 4 Relationship between the quantities of Collembola and

the doses of acetochlo

LENEK /L - L
0 0.54 1.0 1.8 32
By A 111 102 90 74 62
ZREPEIREH ) 22736 22839 22427 22561  2.2060

TiH
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