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Table 1. Properties of the soils used in the experiment.

Soil source  Texture pH (()(;OV; (l:)g 2/?1':‘ ) (klg(;;)a) (k(g:7§)a) (1?; }‘;hoa )
Chungli L 4.8 2.3 837 542 4,393 232
Chupei SL 5.3 33 115 261 6,911 895
Hsinpu CL 4.6 2.5 670 892 2,728 580
Wufeng SL 7.2 4.4 562 1,478 28,903 1,923
Toufen L 6.7 1.7 34 161 7,653 1,757
Houlung SL 6.1 0.6 75 141 2,518 431
Table 2. ANOVA for earthworm survivals as influenced by treatments with 3% carbofuran.

Source df Anovas Mean square F. value
Replication 1 2.35 2.35 241
Application or not (A) 1 21.13 21.13 21.65*%*
Earthworm age (B) 2 22.02 11.01 11.29**
Soil substrate (C) 5 14.57 2.91 2.99+
A XB 2 0.25 0.12 0.13
BXC 10 10.80 1.08 1.11
AXC 5 20.79 4.16 4.26%*
AXBXC 10 10.58 1.05 1.08
*,**: Significant at 5% and 1% level, respectively.

Table 3. Influence of 3% carbofu.ran on the mortality of Bimastus parvus at different stages.
Mortality (%)
Earthworm
7 14 21 28 DAT
Small earthworm 25.0 50.0 56.7 65.0
Intermediate earthworm 15.0 39.2 46.7 57.5
Mature earthworm 16.7 52.5 64.2 76.7

DAT: Days after treatment.
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Fig 1. Lethal effects of carbofuran on the earthworm Bimastus parvus in different soil substrates.

A . Small earthworm

QO : Intermediate earthworm

@ : Mature earthworm
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Table 4. Effects of organic fertilizers on the mortality of Bimastus parvus to carbofuran,

Mortality (%)

Application rate 1 2 3 4 WAT

CF CK, CF CK; CF CK; CF CK;
CM 25t 23.3 0 83.3 0 100.0 0 100.0 33
PM 15t 16.7 0 43.3 0 70.0 0 83.3 0
RC 2t 6.7 0 73.3 0 96.7 0 96.7 0
YC2t 10.0 0 63.3 0 73.3 0 73.3 0
HC 3t 23.3 0 56.7 0 60.0 0 73.3 0
CK; 10.0 0 46.7 0 73.3 0 83.3 0
CF: Cabofuran treatment. CK;: Compost not applied.
WAT: Weeks after treatment, CKj: Cabofuran not treated.
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Table 5. Correlation of earthworm mortality with properties of carbofuran-treated soil.

Theoretical r

Soil property Cor‘relatlon coefficent (r) 0.01 0.05
pH 0.303
oM -0.510
P,0s -0.778 ' 0.811 0.917
K,O -0.441
CaO -0.202
MgO 0.867*

£%n=6

5% XK
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Scientific Notes

The Lethal Effects of Carbofuran on the
Earthworm Bimastus parvus Eisen
under Different Soil Conditions

Yih-tyang Huang!l and Teng-chih Kuo2

Summary

Tests were conducted to study the lethal effects of carbofuran on the earthworm Bimastus
parvus Eisen. The lethal effects of carbofuran on earthworms were significantly affected by the soil
substrates, age of worms and different sources of organic fertilizers. Significant difference in toxic
effect of carbofuran to earthworms in the six soil substrates was observed. The highest mortality for
mature worms was found in Houlung sandy loam soil, next were Taofeng loam soil, Wufung sandy
loam soil, Hsinpu clay loam, Chupei sandy loam soil, respectively, and Chungli loam soil exhibit-
ed the lowest mortality. Intermediate worms exhibited significantly lower mortality (p < 0.05) than
small and mature worms. Mortality fluctuation due to carbofuran was also affected by organic
fertilizer treatments, application of 25/ha cattle manure exhibited the highest mortality, next were
rice straw at 2t/ha, pig manure at 15t/ha and then check treatment, YC composrt at 2t/ha and

chiken manure at 3t/ha, respectively.

Key words: Carbofuran, Earthworm, Bimastus parvus Eisen, Lethal effects.
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