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Abstract; The learning behavior of soil organisms is a kind of comprehensive neural higher activity, which is of
great value to the ecological risk monitoring of neurotoxic pollutants in soil. In order to establish learning behavior
test method of earthworm, a set of test apparatus was designed in this paper based on earthworm’ dislike of white
light stimulation. Earthworms were trained to understand the strategy of preventing white light stimulation with fast
moving through the vibration-white light pairing stimulus. Earthworm learning behavior was tested by determina-
tion of the time of earthworm arriving movement displacement threshold. Using the established test method, earth-
worms’ learning behavior was tested under the influence of scopolamine and chlorpyrifos in soil. The results
showed that the learning ability of earthworms was damaged by 1 ~3 mg-kg™' scopolamine and 4 ~12 mg-kg™'
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chlorpyrifos in soil. The higher the pollution concentration was, the more serious the learning ability of earthworms

was damaged. This test method could quickly and effectively detect the change of earthworm learning behavior

caused by soil pollution, and was expected to be used for the rapid diagnosis of neurotoxicity of low-concentration

neurotoxic pesticides in contaminated soil.

Keywords: soil pollution; earthworm; neurotoxicity; learning behavior; soil environmental quality; diagnosis method
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Fig. 1 Testing set for learning behavior of earthworm
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100r a R
Vibration
80r 1%
SwWhite light
c\\o 601
<
40f
20f
0 — ANENY
6 8 9 10 12

B B/
The preset threshold value/cm
2 AEH L E BEI S B % R (AR R
TE:HAE B a FOR R —BOE BUE AT, MEisl4R 305 FOBRIEY
FIRVEE BE M BAH(A) 2 5 8 (P<0.05),
Fig. 2 Influence of the preset threshold value on the
reaching rate (A) of earthworm
Note: The letter a above the column indicated that under the
same threshold condition, the arrival rate of earthworm vibration
and white light stimulation reaching the set threshold (A) was
significantly different (P<0.05).

o AR
Before recovery
R

30F E a W After recovery
25 L
20¢ I
15r
10r
5 6 7 8 9

PR B Bt ] fmin
Recovery time/min

B3 ARSIV S B iE 3t e 52 S 17 4 R 20
T EAE 1 a R R BARKE 5 (14 0k 451 20 3685 s A% B 1
R 1R) 5 A L T A 7E B35 2 57 (P<0 .05,

Influence of recovery time on earthworm’ s

35

wn

051 5355 B B (LIS 8] /s
Time of earthworm reaching

(=]

displacement threshold value/s

Fig. 3
learning behavior
Note: The letter a above the column indicated that there was a significant
difference in the time of earthworm reaching the threshold of

displacement after rest compared with that before rest (P<0.05).
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3]
(=
T

(=
T

518 35 57 S TR LR /s
Time of earthworm reaching
displacement threshold value/s

1A 211 3 4J5
Period 1 Period 2 Period 3 Period 4

22 JE 44
Training period
B4 AEF>]EEHE ST ARG
I B BT BA AR R TR R AR I 2R
JE S 2L e sk 0 380 5 Sl % (1L 1 I 22 5 S .3
AR FHERIR 22 7 B3 (P<0.05),

Fig. 4 Influence of training period on earthworm’ s
learning behavior

Note: The same letters above the column indicated that there

was no significant difference in the time of earthworm reaching the

displacement threshold between different training periods, but the

different letters indicated that there was significant difference (P<0.05).

2.4 Wil E 2T AT ki g
SR FHAS I 5% 3 ST 1) iz 5] 2 29 47 Sk i 5 Ty Bk, %)

X
Control group 1

ZRIEEDL 2 mg-kg™!

Scopolamine treatment group 2 mg-kg™'

Xof HE2
Control group 2

= AL 8 mg-kg!

Chlorpyrifos treatment group 8 mg-kg-

50p
401
350
301
251
201

LRGBS ivae 4 R
Time of earthworm reaching
displacement threshold value/s
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3 112 ( Discussion)

15 R O] B e IS Y AT, X
FRAT RS 15 e W 1) B 1 B AT H8 - AR T, PRt T
Phid - S S a9 AT R AR AR I PR TS e
B, T s s B TR AR TR 2 D0 A
ZRUAH F B AT R A A PR AR A R S AR R —
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A7 R0 B A RO %, 7 3 A AR A M Ay
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H R sh 2 247 R i e 3 2Rk HI K 5 520 7
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MEE2RETT o RN T 0T ke 5| 17 7 2% 2 47 R
TR, I i ] 25 7 A W ), B 51 A 25
B3 2 > B 25 37 3 0 W W 1A A5 B T4, 7 B

w1 mekg!
Scopolamine treatment group | mg-kg!

S AB L 3 mg-kg
Scopolamine treatment group 3 mg-kg!
ARALM 4 mg-kg!

d Chlorpyrifos treatment group 4 mg-kg!

FEFCHE 12 mg-kg™!

! rmChlorpyrifos treatment group 12 mg-kg™!

0 AES AL

Scopolamine treatment group

Ed i
Chlorpyrifos treatment group

posii]

Treatment

BEl5 RS EIME 2 ST AR R0
TE : B L5 ARIR) /NG S 3R AR T Ak 41 1] ke 5] 590 3 % 5l B AL 1] 22 53 (P<0.05),,

Fig. 5 Influence of recover procedures on earthworm’ s learning behavior

Note: Different lowercase letters above the column indicated that there was significant difference in the time of earthworm

reaching the displacement threshold between different treatment groups (P<0.05).
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