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2014 1 3

 (0.55-165.00 ppm) 2  (0.11 ppm)  (1.80 

ppm) 2022 16 13 12

 (1.41-115.22 ppm) 4 3  (8.39-

61.64 ppm)

 (1159.24 ppm) 

2017

40.64% 44% 37.5%

Abstract
Chemical pesticides are essential for plant protection and ensuring crop 

productivity. However, inappropriate pesticide use could adversely impact ecosystems 

and non-target organisms. Pesticides can directly or indirectly cause wildlife death, in 

which the direct hazards could include negligence or intentional behavior. Carbofuran, 

an insecticide, was illegally used in the past to minimize crop damage by birds. This 

study examined two events of pesticide poisoning of wild birds within a span of eight 

years, occurring before and after the ban of pesticides containing high amounts of 

carbofuran on January 1, 2017, so as to analyze the effectiveness of the mitigation 

measures for specific pesticides. The Wildlife Rescue and Research Center of the 

Endemic Species Research Institute of Taiwan received 15 and 16 cases of suspected 

pheasant-tailed jacana (Hydrophasianus chirurgus) poisoning in 2014 and 2022, 

respectively. Autopsies revealed that most of the gizzards of the dead jacana contained 

undigested grains. Samples of these grains and gizzard tissue were analyzed for pesticide 
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residue by the Taiwan Agricultural Chemicals and Toxic Substances Research Institute. 

Three samples in 2014 from different farmlands were analyzed, all found to contain 

high concentrations of carbofuran (0.55-165.00 ppm), and two of which were found 

with tebuconazole (0.11 ppm) and phorate (1.80 ppm). Moreover, 13 pesticides were 

detected out in all the 16 samples in 2022, 12 of which contained high concentrations of 

carbofuran (1.41-115.22 ppm), while three of the other four samples contained terbufos 

(8.39-61.64 ppm). Carbofuran is highly toxic to birds, and the detected concentrations 

are mostly lethal doses. Finally, baits with a lethal concentration of carbofuran (1159.24 

ppm) were found near the corpses’ locations, indicating that these poisoning events 

could be a consequence of intentional behavior. In summary, the wild bird poisoning 

events in 2014 and 2022 implied that the partial ban on highly-concentrated carbofuran 

formulations (including 40.64% and 44% carbofuran suspension concentrate as well 

as 37.5% carbofuran wettable powder in water soluble bag) in 2017 had failed to 

prevent its misuse. We urge the regulatory authorities to strengthen their risk mitigation 

measures to prevent further incidents of pesticide poisoning in wildlife.
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1
Table 1. The locations, pick-up dates, sampling sites, and sampling dates of the pheasant-tailed jacanas 

found in Guantian District, Tainan. 

1 2
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2014/1/3 / /Carbofuran 
/ /Tebuconazole

 
0.11

2014/1/3 / /Carbofuran

2014/1/3
/ /Carbofuran 
/ /Phorate

0.55 

2022/3/24 / /Terbufos 8.39

2022/3/24 / /Terbufos 61.64

2022/3/24
/ /Carbofuran 
/ /Tebuconazole 
/ /Tricyclazole

 
1.05 
0.02

2022/3/24 / /Carbofuran 
/ /Terbufos

 
0.03

2022/3/24
/ /Carbofuran 
/ /Butachlor 
/ /Chlorpyrifos

 
0.15 
0.03

2022/3/24

/ /Carbofuran 
/ /Tebuconazole 
/ /Azoxystrobin 
/ /Prochloraz 
/ /Chlorfluazuron

 
0.28 
0.15 
0.40 
0.04

2022/3/24
/ /Carbofuran 
/ /Butachlor 
/ /Terbufos

 
28.96 
0.07

2022/3/24
/ /Azoxystrobin 
/ /Difenoconazole

0.06 
0.19

2 ( ) 1

Table 2. The types and concentrations of pesticides detected in jacanas’ stomach contents or tissues.
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1 9  ( / )

/  ( / ) (ppm)

1 2014/1/3 / /Carbofuran 
/ /Tebuconazole

165.00 
0.11

2 2014/1/3 / /Carbofuran 145

3 2014/1/3
/ /Carbofuran 
/ /Phorate

0.55 
1.80

4 2022/3/24 / /Terbufos 8.39

5 2022/3/24 / /Terbufos 61.64

6 2022/3/24
/ /Carbofuran 
/ /Tebuconazole 
/ /Tricyclazole

4.79 
1.05 
0.02

7 2022/3/24 / /Carbofuran 
/ /Terbufos

1.41 
0.03

8 2022/3/24
/ /Carbofuran 
/ /Butachlor 
/ /Chlorpyrifos

25.74 
0.15 
0.03

9 2022/3/24

/ /Carbofuran 
/ /Tebuconazole 
/ /Azoxystrobin 
/ /Prochloraz 
/ /Chlorfluazuron

1.66 
0.28 
0.15 
0.40 
0.04

10 2022/3/24
/ /Carbofuran 
/ /Butachlor 
/ /Terbufos

18.96 
28.96 
0.07

11 2022/3/24
/ /Azoxystrobin 
/ /Difenoconazole

0.06 
0.19
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3 1

Table 3. Acute toxicity data of pesticides found in birds and mammals.
y p

    

/
/Carbofuran

0.71 
( )

7 
( )

1000 
( ) 0.05

/  
/Terbufos

>185 
( )

1.3 
( )

1 
( ) 0.0061

/
/Chlorpyrifos

39.2 
( )

66 
( )

1250 
( ) 0.1

/  
/Phorate

2.25 
( )

2 
( )

2.5 
( ) 0.06

/
/Chlorantraniliprole

>2250 
( )

>5000 
( )

5000 
( ) >5.1

/
/Chlorfluazuron

>2510 
( )

>8500 
( )

1000 
( ) >2.4

/
/Azoxystrobin

> 2000 
( )

>5000 
( )

2000 
( ) 0.69

/
/Difenoconazole

> 2150 
( )

1453 
( )

2010 
( ) >3.3

/
/Tebuconazole

1988 
( )

1700 
( )

2000 
( ) >5.09

/
/Prochloraz

662 
( )

1023 
( )

2100 
( ) >2.16

/ /Flutolanil > 2000 
( )

>10000 
( )

5000 
( ) >5.98

/
/Tricyclazole

> 1528 
( )

289.7 
( )

2000 
( ) >1.15

/
/Metalaxyl

1466 
( )

>669 
( )

5000 
( ) >3.6

/
/Butachlor

> 4640 
( )

2000 
( )

13000 
( ) 3.34

/
/Thiobencarb

> 2000 
( )

560 
( )

5000 
( ) > 2.43
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y p

    

/
/Carbofuran

0.71 
( )

7 
( )

1000 
( ) 0.05

/  
/Terbufos

>185 
( )

1.3 
( )

1 
( ) 0.0061

/
/Chlorpyrifos

39.2 
( )

66 
( )

1250 
( ) 0.1

/  
/Phorate

2.25 
( )

2 
( )

2.5 
( ) 0.06

/
/Chlorantraniliprole

>2250 
( )

>5000 
( )

5000 
( ) >5.1

/
/Chlorfluazuron

>2510 
( )

>8500 
( )

1000 
( ) >2.4

/
/Azoxystrobin

> 2000 
( )

>5000 
( )

2000 
( ) 0.69

/
/Difenoconazole

> 2150 
( )

1453 
( )

2010 
( ) >3.3

/
/Tebuconazole

1988 
( )

1700 
( )

2000 
( ) >5.09

/
/Prochloraz

662 
( )

1023 
( )

2100 
( ) >2.16

/ /Flutolanil > 2000 
( )

>10000 
( )

5000 
( ) >5.98

/
/Tricyclazole

> 1528 
( )

289.7 
( )

2000 
( ) >1.15

/
/Metalaxyl

1466 
( )

>669 
( )

5000 
( ) >3.6

/
/Butachlor

> 4640 
( )

2000 
( )

13000 
( ) 3.34

/
/Thiobencarb

> 2000 
( )

560 
( )

5000 
( ) > 2.43

1 Pesticide Properties DataBase. 
2 LD50<10 mg/kg bw LD50 10-50 mg/kg bw

LD50 51-500 mg/kg bw LD50 501-2000 mg/kg bw LD50

>2000 mg/kg bw
3 CNS15030-17

( )
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p p j

 

 
Carbofuran

  
0.1

 
Terbufos

 

 
Chlorpyrifos

 

 
Phorate

 
 

 
Chlorantraniliprole

 0.1

 
Chlorfluazuron

 

 
Azoxystrobin

 
 5.0

 
Difenoconazole

 
 0.5

 
Tebuconazole

 
 

24 0.05

 
Prochloraz

 
 

24 0.5

 
Flutolanil

 
 1.0

4
Table 4. The chemical categories, application timing, and MRL on rice for detected pesticides in pheasant-

tailed jacanas’ stomach. 
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https://pesticide.baphiq.gov.tw/information/Query/Pesticide#

: MRL  https://consumer.
fda.gov.tw/Law/PesticideList.aspx?nodeID=520 

   
 

  

   

   



75

TW J. of Biodivers.25(3):54-77,2023

1. A.2014 B.2022
Fig. 1. The corpses of suspected pheasant-tailed jacana poisoning in 2014(A) and 2022(B), respectively.

2. A.2014 B.2022
Fig. 2. The undigested grains found in the gizzards of suspected pheasant-tailed jacana poisoning in 

2014(A) and 2022(B), respectively. 

3.
Fig. 3. The baits found near the corpses’ locations.

A B

A B
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pp y g

 5 >5~ 50 >50~ 300 >300~ 2000 >2000~ 5000

 50 >50~ 200 >200~ 1000 >1000~ 2000 >2000~ 5000

 
100 >100~ 500 >500~ 2500 >2500~ 20000

 
0.5 >0.5~ 2.0 >2.0~ 10 >10~ 20

0.05 >0.05~ 0.5 >0.5~ 1.0 >1.0~ 5.0

CNS15030-17
Appendix 1. The acute toxicity categories under National Standard CNS15030-17.

 ( LD50>5000 
mg/kg )
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( 2% 2%)

 
( 10% 10%)

Appendix 2. The scope of crops registered for carbofuran formulations.


