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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.

Keywords: pheasant-tailed jacana, pesticide, carbofuran, terbufos, poisoning
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Table 1. The locations, pick-up dates, sampling sites, and sampling dates of the pheasant-tailed jacanas

found in Guantian District, Tainan.

ERKERERSRADH

S5 BEF L RERRT B HEpER S
1 A 2013/12/25 N 2014/1/3 ST
2 iinA 2013/12/25 TR 2014/14 A s
3 HEH 2013/12/25 N 2014/1/5 S e
4 gux 2021/4/30 TRs 0 202213 A ks
5 fug 2021/4/30 SRas 200213 f kg
6 4B e 2021/12/24 HENEE2 2022/1/3 F g/
7 B2 2021/12/29 N 2022/1/3 F g/ ge
8 2 fRe 2022/1/7 EI N 2022/3/1 Ko/ Hok
9 Aamz*l  2022/1/14 3 2022/3/1 &

10 mi2 2022/1/14 SRoas 2002531 kg
11 31272 2022/1/14 PNz 2022/3/1 /g
12 ez 2022/1/14 TR 5 20223/1 A ks
13 w2 2022/1/14 N 2022/3/1 ey
14 4 e 2022/1/18 PR 2022/3/1 F oA
15 3 2022/1/18 HENEE 2022/3/1 ¥ o3
16 iz 2022/1/18 SRaH 2002531 g
17 HB+2 2022/1/18 N2 2022/3/1 g
18 B+ 2 2022/1/18 HENEE2 2022/3/1 F e/
19 LR 2 2021/5/17 N 2022/1/3 /A g
a1 KHER PRAEY) - BRE SRS 2 L AR TR -
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L2 kA R RS (R %

N2 P ESATR ERT

Table 2. The types and concentrations of pesticides detected in jacanas’ stomach contents or tissues.

S ¥ pE R ﬂ!%%%ﬁﬁﬁ/f«ﬁ;(t’ 2 /ER) JE & (ppm)
& /4 %3 /Carbofuran 165.00

1 AU 1;]3?4/ ## 5. 4/Tebuconazole 0.11
2 2014/1/3 A B A/ 4 i%-3% /Carbofuran 145
B A/ 4e i%-F% /Carbofuran 0.55

= AU e B &) /4578 > /Phorate 1.80
4 2022/3/24 B A /3 45 >/ Terbufos 8.39
5 2022/3/24 Py /4= 45 1>/ Terbufos 61.64
BB A/ 4e (%-F% /Carbofuran 4.79

6 2022/3/24 ¥ E#|/{¥ 3. f1/Tebuconazole 1.05
B ‘p;]"ff;q/; # v /Tricyclazole 0.02

&/ 4 %3 /Carbofuran 1.41

v elee s o %& %,f?fﬂ /42 5 ¥~/ Terbufos 0.03
A B A/ 4 i%-3% /Carbofuran 25.74

8 2022/3/24 " ¥ 41/ 442 % /Butachlor 0.15
¥ 2 /1 #7+>/Chlorpyrifos 0.03

BB A/ 4 (%3 /Carbofuran 1.66

) #/ 17 5 /Tebuconazole 0.28

9 2022/3/24  # A/ I 4 #c/Azoxystrobin 0-i5
lki 1;:]3?']/5‘3& 5. 3= /Prochloraz 8 02

L A/ 50 45 K /Chlorfluazuron '

BB A/ 4 (%-F% /Carbofuran 18.96
10 2022/3/24 . .v.*.“a |/7 # 3 ¥ /Butachlor 28.96
BB A /3 A5 >/ Terbufos 0.07

A/ T 3 A7 i 0.06

1 2022/3/24 H A/ I 3= A7/Azoxystrobin o

M B/ # 5. f/Difenoconazole
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S R RO RFRG A 2/EY) & & (ppm)
BB A /4 i%-F% /Carbofuran 165.00
2014/1 .
1 014/1/3 H /17 5 /Tebuconazole 0.11
2 2014/1/3 BB A/ 4e (%-F% /Carbofuran 145
BBy A/ 4e (%-F% /Carbofuran 0.55
3 200413 4 & 41/45 7 +/Phorate 1.80
4 2022/3/24 i8] /4= 45 +>/Terbufos 8.39
5 2022/3/24 BB /3= 451>/ Terbufos 61.64
BB A /4 %35 /Carbofuran 4.79
6 2022/3/24  HF#|/F 5 1/Tebuconazole 1.05
Mg #/ = F #&/Tricyclazole 0.02
4&&%“' |/4e %3 /Carbofuran 1.41
7o OB i i Terbufos 0.03
& A/ 4 %3 /Carbofuran 25.74
8 2022/3/24 /T‘. 3 %]/~ 4 % /Butachlor 0.15
B A/ 1 214> /Chlorpyrifos 0.03
e B A /4 i8-4% /Carbofuran 1.66
F]é‘ #)/ 1% 5. F|/Tebuconazole 0.28
9 0025304 & B/ Iz 3= ¢/ Azoxystrobin 8-‘118
M /3% 5. £ /Prochloraz 0' 04
B A/ 5o 45 1 /Chlorfluazuron ’
BB A/ 4 F-2% /Carbofuran 18.96
10 2022/3/24 Kf %]/~ £+ % /Butachlor 28.96
£ 41/3 45 >/ Terbufos 0.07
R AR/ I F R 1 0.06
1 2022/3/24 ) 3|/ I #¢ 57/ Azoxystrobin 0l

1

Priiin 9 ieba B aHaRsN - Hept A taln s

5 ﬁf?ﬂ] /# 5. 41l/Difenoconazole
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Table 3. Acute toxicity data of pesticides found in birds and mammals.

o it FLagds de 3
B v E s F3
4 f" & v LDs v LDsy =g K LDsp &rfei LCs
(mg/kg bw)  (mg/kg bw) (mg/kg bw) (mg/L)
HB A A R 0.71 7 1000 0.05
/Carbofuran GYIES) U§1#) (F 53) ’

B A AR ~185 13 1 00061
/Terbufos (F £3) (5 =) (5 =) :
BB A 17 39.2 66 1250 0.1
/Chlorpyrifos VIED) (* 53 (" 3 '
By R AGTE 2.25 2 2.5 0.06
/Phorate (5 +) GVIED (1B #) ‘
P IV >2250 >5000 5000 >51

/Chlorantraniliprole CGiEEED) (%3%) (E=+) :
BB A AR A >2510 >8500 1000 4
/Chlorfluazuron (prE =) (A3%) (F &3) :
R ’;ﬁ’é‘wj/g; e 57 > 2000 >5000 2000 0.69

/Azoxystrobin (prES) (n4) (* 53 ‘
%}tﬁf?‘?‘]/% w1 >2150 1453 2010 33
/Difenoconazole (fptai) (F%3) (E=H) :
R ﬁ%’l]/§§ w1 1988 1700 2000 ~5.09
/Tebuconazole (F=4) (* 53) (F 53) :
&ﬁﬁd/ﬁ s 662 1023 2100 5216
/Prochloraz (=4) (" £3) (=4) :
A ?ﬁ’é‘?’]/#% % % /Flutolanil > 2000 >10000 5000 508
(tp ¥t & = (%3) (E3) '
P ﬁ%‘]/_‘: %v;" > 1528 289.7 2000 ~1.15
/Tricyclazole (F=%) (* 53 (" 53 :
AR ﬁ%’ll/ﬁ\‘ e 1466 >669 5000 16
/Metalaxyl (F=4) (* 53) (F=%) :
“,% TR/ AP E > 4640 2000 13000 334
/Butachlor (prE=) (*%3) (%3) ’
R/ > 2000 560 5000 - 243
/Thiobencarb (FftE4) (P EH) (=4) :
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& %2 ot fapde o 3
[T L ' P
z 7r B v LDso J v LDsy ka8 % LDs gtz LCso
(mg/kg bw) (mg/kg bw) (mg/kg bw) (mg/L)
BB A A R 0.71 7 1000 0.05
/Carbofuran (B =) GIED] (F £3) )

W B WA R 185 13 | 00061
/Terbufos (® £3) (GVIED) GVIED) '
BB A B 39.2 66 1250 0.1
/Chlorpyrifos %) (P &3) GEEED) :
oo B ARTS B 225 2 25 0.06
/Phorate (1yl ) (12l ) (Byl+) ’
BB AR % 3 >2250 >5000 5000 5.1

/Chlorantraniliprole (Ap¥tam =+ GED) (F=3) :
BB A FLARIE >2510 >8500 1000 4
/Chlorfluazuron (p¥tE =) (M=) (P £3) :
A T; 4= AT > 2000 >5000 2000 0.60
/Azoxystrobin Gk (M%) (* %3) :
&?ﬁ’?ﬂ]/é‘ o1 >2150 1453 2010 33
/Difenoconazole (rgtES) (P ER) (=) :
R ?ﬁ’?‘]/?ﬁ' w1 1988 1700 2000 =509
/Tebuconazole (EF) (" 23 (* %3 .
&ﬁ%’]/i}i o 662 1023 2100 ~216

/Prochloraz (F=#) (P 54 (=3) :
M # /4% 5 % /Flutolanil >2000 >10000 5000 +5.08
Gk (%3) (=F) ’
P *ﬁf‘]'?i?l]/:—_ %u__[’_ > 1528 289.7 2000 ~115
/Tricyclazole (EF) (¢ %3 (* %3 ‘
P4 ﬁﬁf?&"}/i@“ FEdE J 1466 >669 5000 36
/Metalaxyl (=3) (P %3) (=3) :
% A AP > 4640 2000 13000 334
/Butachlor (pHaEd) (P E3x) (3) ’
7S P > 2000 560 5000 =943
/Thiobencarb CEESEED) (* %£3%) (=4) .

R
2

3

ERlACE By Pesticide Properties DataBase.
S % LB LB EEFENE 4 ¢ LDy<10 mg/kg bw BHEZE - LDy, & 10-50 mg/kg bw
J& &5 ~ LDs, 5 51-500 mg/kg bw & % 55 ~ LDy, & 501-2000 mg/kg bw & #E# F1 LDy, 5
>2000 mg/kg bw [EIHEHETT o

SHHFIEAE CNS15030-17 SV E @S SRR EERDR
esBEEIBELE (H#E—) -
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AN EFs s Btk feR r P ot 2 ERERE A EAEE
Table 4. The chemical categories, application timing, and MRL on rice for detected pesticides in pheasant-
tailed jacanas’ stomach.

w5 g0 s A o ;£ MRL
R¥E LA R#E FoRAfBi  pri
w1 f‘ (ppm)

Sy i H O ) B AP IBERD T AV S il
Carbofuran R p AN T s AR ‘,% :

= B | 81 R & . .
Terbufos + tspiug

#7 O A & R 3 . "
Hi R RA A b 4 TN P
Chlorpyrifos 7 asH
i P SR £ bk P
Phorate 4 e T '
% % $oORAMEEEH VTV RRT A AT
Chlorantraniliprole - g sieig (kR ferp T3 iE) :
Chlorfluazuron ERN L
Iz = 57 K ﬁ CU PO .

. — Lo ®E e R4S 5.0

Azoxystrobin U ¥ AR F O
= 5 H ] € o
N " oz A 'J RpRELASY B E 0.5
Difenoconazole = vk
" % SRS G| B FEAE AR E 24 ) BELS 0.05
Tebuconazole ERE-] B ks '
# P PO ] B FefEE R AE 24 )L 0.5
Prochloraz B ek 5E 3 okiEy '
w05 %R R OM e

. o e KRG mE A4 B A % 1.0
Flutolanil ¥ F ARl e N
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_ ¥ M # # iﬁiﬂ??; i .
— ‘ - . BRI E AR R )
T lazol = ok B ek dp L

ricyclazole = oek R ek 4 340 A

PR EAE o B KfszteRm 0 AT § A L0
Benalaxyl Pl Ak (3 PRfLSE ERIARA i
SIS R Wl ® B e kfEHE A0 Y 05
Butachlor % T fpiRip DB "fT‘. ey ’
He S ; ¥ H BEE e ey 05
Thiobencarb Friioredl o o oE 7 “f fen A A ey ’

i BN S EUIRER / (EHFE . BRI A TE TR ¥ T B G A a5 R aE & sk 54
https://pesticide.baphig.gov.tw/information/Query/Pesticide#

#F : MRL Fs R EERE B 25 5T S ALt E R AR Ryt AR 18 A1 B0 & S 82 #L%E https://consumer.

fda.gov.tw/Law/PesticideList.aspx?nodelD=520
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\

B2 s REY Al B B 0 A2014 £ 5 B2022 £ -
Fig. 2. The undigested grains found in the gizzards of suspected pheasant-tailed jacana poisoning in
2014(A) and 2022(B), respectively.

Bl 3. 30 k= g R R A o
Fig. 3. The baits found near the corpses’ locations.
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Appendix 1. The acute toxicity categories under National Standard CNS15030-17.

ERKERERSRADH

AHAH Fla  ¥2m 5 3m 5 4m 5 5m
=% & LD
= >5~<50 >50~<300  >300~<2000  >2000~<5000
(mg/kg bw)
B # S T IE S TE T o %4 L
LD
w4 R LDso <50 >50~<200  >200~<1000 >1000~<2000  >2000~<5000
(mg/kg bw )
B A L I ¢ %3 ¢ %3 e
Jert e LCs
& By
* A <100  >100~<500 >500~<2500  >2500~<20000
(ppmV)
g#’ < >(0.5~< >) )~< >10~< g
mg/L) <0.5 0.5~<2.0 2.0~<10 10~<20 i
Fe B iE i
A Ao <0.05 >0.05~<0.5 >0.5~<1.0 >1.0~<5.0
(mg/L)

ik SR

mg/kg JEKEF > RINAKERE)
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WA o~ S RdR S R e i’r;f}nga 53
Appendix 2. The scope of crops registered for carbofuran formulations.

BE L SR

de R4k 3%k | ke~ 2 FRL B L3 ER
FEFW L FERLEEN R E
L PR BAF R
F b BE-~BH-F

¥R 4% kA

(3 ¥ 2%t 3% 2%)

MfgERE R« BATAM T > RERNEREENREEHAS 20 R S AEXK  THMEEH
ZHR - JERRAES RS Z U AREEE - AMEINE ) REEE A ELNE 33 PR =THATE
WHETARIR T R R E e R AR SC i L R T A R HL B M SE , - mIpE 1 & 5000 TTE 15
BT &gk MEMIRE AT EIIRE IE ~ HA0K - B+ RS » B IHEE =HE K
RUE - (EFRIZEY) ~ fetl - BURBEYBSLUHEERE » m—FLL ERELUNAEEN - R =
W HEICU EAEETTLU T EE o RSN A I AR E AR R R AR 2 2
B RaEls > FEETRIEEIRMS (35) & 0 BREESVIREES 19 e ER TR
SRR E NPT EE R TR U EARE (HAREERS L AP E ) -
WEEFERERA R - BEESH AR EEVIREES 19 RIRE © RETFIEERE
WETEME - EREYE - B T R BABYIE o IKEDESS 49 (RERT RN 6 BThl R 30 &
TCEAUT SR ¢ i s () #k T OREEL BrAEY) o ARIEDESS 41 REE 6 (B HLLE S LT A
HHGEM - 1S BFRBIT N 20 BThl b 100 EyTbl T ETE: -
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