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SUMMARY

John Garcia first observed in 1955 that mice, which suffered pain when they
were exposed to low intensity gamma ray while drinking saccharine-dissolved
water, drank less of the water with the same taste. Since the experiment such
behavior was termed Conditioned Taste Aversion (CTA) or the Garcia effect.
CTA indicates laboratory animal’s aversion to a certain taste after suffering from
gastrointestinal illness caused by consuming food or water they normally
preferred. Aversion mounts in its intensity as the animal continue to be exposed
to the same taste and to suffer from the illness. After such experience, animal
with CTA showed strong aversion to any kind of food with the same taste.
CTA phenomenon is found in a variety of animals, from mollusks to human.
This condition is the same in principle as when a person suffers from a
stomachache or indigestion from eating certain food, that person will refrain from
eating the same food all his life and even avoid visual exposures to the food.
Ever since it was discovered that wild animals avoid certain food forever after
eating food with a certain taste that made them ill. Scientists have studied ways
to apply such animal behavior to protect cattle or livestock from attacks of
coyotes in North America, or eggs and chicks in waterfowl breeding grounds
from foxes and other predators.

This study was done from October 2002 to October 2004 for two years. We
studied the behavior ecology and distribution of Black-billed Magpies (Pica pica)
and Azure-winged Magpies (Cyanopica cyana) which were the problematic pest
birds to the orchard production. In addition to the two species, other pest birds

were identified and recorded their active time periods. To reduce fruit damage by
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pest birds, we experimented the application of conditioned taste aversion (CTA)
and catching traps to control population density which are environment friendly
and cost save methods.

The pest birds in around orchards are Black-billed Magpie (Pica pica),
Azure-winged Magpie (Cvanopica cyana), Grey Starling (Sturnus cineraceus), Jay
(Garrulus glandarius), Brown-eared Bulbul (Hypsipetes amaurotis), Rufous
Turtle (Streptopelia orientalis), Ring-necked Pheasant (Phasianus colchicus).
Most of the pest birds were active during 07:00 - 10:00 and 15:00 - 18:00. In
case of Black-billed Magpies and Azure-winged Magpies, they were most
frequently observed in the morning and evening. However, their active time
expanded to midday during fall season.

The CTA inducing agents are Landrin, Oral Estrogen, Lithium Chloride (LiCl)
and Digitoxin. Among them, we chose digitoxin and LiCl for field experiment. At
Jangsu apple orchard, pest birds consumed a total of 27 treated pieces of apple
at nine sites. It meant that at least 13 magpies were treated during the
experiment. And also, the birds consumed 84 treated apple pieces at 27
experimental sites at Gunwi study area, so more than 42 magpies should be
inducing CTA to the apple. Because Brown-eared Bulbul has small bill size, they
could not swallow a piece of apple. Thus, we treated the piece of apple in other
way for inducing CTA among Brown-eared Bulbuls. We developed a new
method that water soluble LiCl can be soak through a piece of apple and pear.

For controlling pest birds, we modified current catching trap to tunnel, half
circle, X-bar and flat types. The tunnel type was most effective to catch
magpies during the field application.

The rate of damaged apple production at CTA applied area was 2.6% and 0.6%
at control area. At the pear orchard, the damaged fruit production were 0.44%

and 1.86% at CTA applied and control areas, respectively. In conclusion, the
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effect of CTA application was clear at pear orchard, but not obvious at apple
orchard due to the average damaging rate by magpies was too low. Therefore, it
1s effective way to control magpie population using catching traps during the

non-breeding season and CTA application during the breeding season.
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7h =

TE At AGelAs F 7H 163 31F HAdNAS 104370 A 7F #REH A
ok HSHES EA 3707041 (35.5%), =R 19570 A (18.7%), 2v-+2] 10270 A
(9.8%), =FE WA 96/MA(92%), FLrleeEiwe] T0MA6.7%) o2 $Hdhe

AP R 17A A el 10E0] #zEE o] b e Fol #E Holow, 1544 &
7hd w2 28670 A7 #EEJT v g A T3 A7 #EE AR 144
AoZ 1%, INAZE BT 2t A EE A 2o 74 3% 107014, 841 8
Z 21704, 941 5% 1070A], 104 3% 8 A, 114 2% 570, 1241 4% 5744, 134
2% 670, 144 1F 170A], 1541, 6F 286704, 1641 5% 27/0A|, 174 10% 68714,
18A]ell = 5% 1670A17F #Z2 = Ak Ak =3 A9 F 315 1,04070 4171 &
2 Hoh(1d 18, 19).

No. of Species
()]

7 8 9 10 11 12 13 14 15 16 17 18

a9 18 =F ApapabaElo] ARk

2



350
300
250
200 r
150 -
100 -

NO. of Individuals

50 r

a9 19, 54 Aol AIzbE E9)sks 279 ARl

2 AlNHEY A AE = 8% 187 28F HUMAST 247MA 7 #AEE
ok HSAFS A 3270A(13.0%), #F2H e 5 ime] 29/ A (11.7%), ¥ me] 23704
(9.3%), 7kA1 2170 7(8.5%), #HI=E7] 19701A(7.7%) =2 $HsE F4S BATh

AP R TA A 6%, 400 = M Be 3 ARG BF Hden, vhd
7V A T NACE #EE S 1IANA S =Z 2%, 2/MA 7 #AFE AT Z2F A7
2 Aoy 74 63 40703, 84 2% 11704, 941 2% 970 A, 104 3% 5704,
1A 28 27040, 127 3% 4704, 134 2% 6704, 144 3% 704, 1541, 2% 3704,
1641 2% 9/MAL, 174 2F 8/0A], 18A1el= 4F LIMAI7F #& = A AR+ F
W A9 e F 28F 24A7E #FE A" 20, 21).
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) 7H&

7FeH A FRBEY A GeAE EF 6% 143 21F ARG 99MA 7 BRE
ct. AEe 7 1THAA72%), FA 9MA(9.1%), Au-rE], #mE] 8/
(81%), WM =] TA(71%) =22 $H}E FFs EATh

A
o

il

AZEE 150 6%, 18AAZ HE e F3 AAG BE Hgom, v

I~

g AL Fa AT BRE Az 1BAFCR 2%, TAAT BRAUL. Z Az

iR A Ead 74 5% 110A], 841 3F 971Al, 941 3F 8704, 104 4F 11714,
114 4% 15704, 124 2% 10704, 1341 2% 704, 1441 4% 10704, 1541, 6% 18
A, 164 4% 9N, 174 4% TAA7 BREA AR5 38 (9L £ 2]

= B/NA 7 B AHH 22, 23).

No. of Species

7 8 9 10 11 12 13 14 15 16 17
Time

N
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2) Wl #A ()

o= a Fe] Mt 2RE Bl 21F, A8 20F, 7heel 19% 02 &
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& APA I CTAE Agd Al o] miasdS wie] Fiel F#glol
A 2709 HdolA F 523270 vl T 23707F S E 4ol 044%9 &S
Uitk whE CTAZ AgshA] @ dubsriel sk s s A4 3709
Aol A F 6615702 vl 123707F dEE 4ol 1.86%¢] daE&S btk
o] Faoll ddglol AAA R CTAAE A ge] HlAg A gr; 14%8% gt
< Jal &S Ve
FUEE B oo AFAY U5 A A peFS 27274 o,
T IR Ja&S 0.33%ATh B #rd HdaFd> 250570 oA ow v
HrE U J8& 056%H T AdA S FA Gzt v 3
Ak T HA Y A9 UFsdrisAE AdEe] 49 3 de 181271
olAx, Fa|AFE MR IHES 304%0Ath Tl A HEAo] HEEFTS
350270 ollar dajdarE MR dEES 0.89%°IaL, B HFde I
130170 eollowm, daiatars 37T/HE 9 &2 2.84% At HIAE A9 A H
dEE Jsi&9 Aol7b AUk o= A A HFdY B AU EAAE
TASE AAE st o, Fxo o5 B 7HAE X3 Agow 5| &0l
e Ao 2 YEETH(E ).

% 5 el CTAXE A nAe A7ke] wa)g 2AA

72 =

TH7leAE | A | B 33t
W 4 2,727 2,505 5,232

CTAXE AY |35 5 9 14 23
7] 3] & (%) 0.33 0.56 0.44
2} 1,812 3,502 1301 6,615

v A2 A9 o] &) 2} 5 55 31 37 123
o &) (%) 3.04 0.89 2.84 1.86
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3E 6. AHRE A vlaElE #8H(2002~2004, AFAI R )

g 7w 29 | 94 | o% | 2% | 92 | 9% | A% | 25
A 4= 2600 | 2000 | 2000 | 2000 | 2000 | 2000 | 3000 | 8050
2002 |¥ &4 6 8 4 1 6 0 5 5
3] 3 & (%) 0.23 0.40 0.20 0.05 0.30 0 0.17 | 0.06
A 4= 3000 | 2000 | 3000 | 3000 | 3000 | 1500 | 1500 | 3000
2003 |¥ &4 7 0 4 3 18 0 0 3
3] 3 & (%) 0.23 0 0.13 0.10 0.60 0 0 0.10
A 4= 3000 | 3000 | 4000 | 3000 | 3000 | 1800 | 2450 | 2900
2004 |¥ &4 8 2 4 0 5 4 0 2
3] 3 & (%) 0.27 0.07 0.10 0 0.17 0.22 0 0.07
P 33 & (%) 0.24 | 0.14 | 0.13 | 0.05 | 0.36 | 0.08 | 0.07 | 0.07
7. g3 At se e W04, WAE D)
bk K Z
57} : 7 °H§ o) — 32 (Z{;]Ei) ) 31
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APPENDIX

A

B8 1 BE Aas e o -

H3 |8 =g 7AL | 8A1 | 9A] | 10A] | 1141|1241 | 13A] [14A] [15A] [16A[17A] [18A] | W [H Ol | $-A =
1 |Aix galericulata R 2 2 0.2
2 |Anas platyrhynchos R 6 6 0.6
3 |Anas poecilorhyncha k5 9 7 7 7 0.7
4 |Accipiter nisus A uff 1 1 0.1
5 |Buteo buteo o 1 1 0.1
6 |Phasianus colchicus 7 11 11 1.1
7 |Streptopelia orientalis W] & 7] 1 3 2 10| 4 9 2 7 10 1.0
8 |Upupa epops B EE 2 2 0.2
9 |Picus canus Yo 4 4 0.4

10 |Dendrocopos major O Aot g) 2 2 0.2
11 |Dendrocopos kizuki 2o} 1 3 3 0.3
12 |Hypsipetes amaurotis B 3 2 3 1 1 7181 8 3 11021 102 | 98
13 |Phoenicurus auroreus Al 1 1 1 5 5 0.5
14 |Turdus naumanni eunomus 7N 5 =] wik- A 5 5 05
15 |Turdus naumanni naumanni | %#] wk7] 3 5 2 6 190 13| 31 | 5 | 195 | 195 | 187
16 |Paradoxornis webbiana =2 g @ e ol 70 70 6.7
17 |Aegithalos caudatus Q EiFo] 8 8 0.8
18 |Parus palustris B 2 1 1 8 8 0.8
19 |Parus ater kA 4 4 0.4
20 |Parus varius LEuko] 2 2 0.2
21 |Parus major i) 2 2 1 1 13 13 1.2
22 |Emberiza cioides A 7 7 0.7
23 |Emberiza rustica R 50 2 370 | 370 355
24 |Emberiza elegans ey A 9 3 | 9 96 9.2
25 |Fringilla montifringilla =] A 23 2 42 42 4.0




101

=5 1A %

W |shy ] TAL | 8241 | 9A1 |10A] [11A] [12A1 | 13A] | 14A] [156A] [16A]|17A] [18A] | 9 [H | +-H =
26 |Carduelis sinica w24 2 2 0.2
27 |Coccothraustes coccothraustes |~ 13 13 1.2
28 |Passer montanus A 8 3 0.8
29 |Sturnus cineraceus A 2 7 4 16 16 15
30 |Garrulus glandarius o} | 4 1 5 5 0.5
31 |Pica pica 7} =] 4 2 1 2 2 4 6 1 4 2 23 23 2.2

TET 3 8 5 3 2 4 2 1 6 5 10 5 31 31
AT 10 | 21 10 8 5 5 6 1 [286] 27 | 68 | 15 |1040 | 1043




il

#2 2 o Amael o - 2 zFAY
W3 |y = TAL | 8A1 | 941 | 10A] | 114 | 12A4] |13A]| 14A] [15A] [16A] [ 174] [18A] | 5+ [ A ) FHA=
1 |Butorides striatus 2713 9217 6 6 2.4
2 |Phasianus colchicus K 4 4 16
3 |Streptopelia orientalis |®1H] 7] 2 1 1 1 5 19 19 7.7
4 |Cuculus canorus 1] 52 7] 2 2 0.8
5 |Otus scops A 3 3 1.2
6 |Alcedo atthis =3 2 2 0.8
7 |Eurystomus orientalis 3} A 9 9 3.6
8 |Picus canus A oht g 2 2 0.8
9 |Dendrocopos kizuki 2 w2 1 4 4 1.6
10 |Hirundo rustica A 1] 4 4 1.6
11 |Hirundo daurica A A 6 6 24
12 |Motacilla alba leucopsis |22 &) AY 4 4 1.6
13 |Motacilla grandis L5 3 A 5 5 2.0
14 |Hypsipetes amaurotis 2\t 2] 3 2 4 15 15 6.1
15 |Lanius bucephalus wj) 7} %] 1 5 5 2.0
16 |Phoenicurus auroreus R 1 1 2 2 0.8
17 |Turdus dauma % 2 il 7 4 4 1.6
18 |Paradoxornis webbiana |¥ 2™ 2 Q. 5 o] 29 29 11.7
19 |Ficedula zanthopygia 3= 3= 2 2 0.8
20 |Aegithalos caudatus Q EiFo] 4 4 16
21 |Parus palustris 3] 8k A 3 12 12 49
22 |Parus ater 1k A) 6 6 24
23 |Parus major akA) 10 6 7 3 2 3 2 6 10 4.0
24 |Emberiza cioides A 3 3 1.2
25 |Carduelis sinica 8- A 9 9 3.6




01

222 A %
W3 |y = TA | 8A1 | 941 | 10A] | 114 [12A4] |13A] | 14A] [15A4] [16A] [ 174 | 184 | 9 | H ¢ | -3 =
26 |Passer montanus ZHAY 32 32 13.0
27 |Oriolus chinensis =] 712 1 1 23 23 9.3
28 |Pica pica 7} =] 21 5 2 1 1 3 4 2 8 3 4 19 21 85
T 6 2 2 3 2 3 2 3 2 2 2 4 28 28
ZNA 40 11 9 5 2 4 6 7 3 9 8 11 | 241 247




1

323 7lex

Aol o] - Fe ek

Hs s i 7AL | 8AL | 9A1 [ 10A] | 11A] [ 12A] |13A]| 14A] [ 1541 |16A1 | 17A] | 9 | g5 | S5 %
1 |Butorides striatus HeY 713 9 27 1 1 1.0
2 |Egretta alba modesta ZFo 2 1 1 1.0
3 |Ardea cinerea 9 712] 1 1 1.0
4 |Phasianus colchicus & 1 1 1 1.0
5 |Streptopelia orientalis lH] £ 7] 1 2 2 5 2 1 7 7 7.1
6 |Eurystomus orientalis s} A 2 2 2 1 1 1 1 1 2 2.0
7 |Picus canus Aarh g 1 1 3 3 3.0
8 |Dendrocopos kizuki e 1 2 2 2.0
9 |Hirundo daurica 7] Al 1] 6 6 6.1
10 |Motacilla alba leucopsis |%2han|A| 1 1 1.0
11 |Motacilla grandis A5 A 4 4 4.0
12 |Hypsipetes amaurotis Z kL g 4 2 4 6 1 3 8 8 8.1
13 |Paradoxornis webbiana |&-&m 2 Q. Eiro] 7 7 7.1
14 |Aegithalos caudatus QL EiFol 6 6 6.1
15 |Parus ater ek 3 3 3.0
16 |Parus varius =Z o] 3 3 3.0
17 |Parus major akay 3 1 1 1 2 6 6 6.1
18 |Passer montanus A 9 9 9.1
19 |Oriolus chinensis ) 71 2] 1 2 8 8 8.1
20 |Garrulus glandarius o] %] 3 3 3.0
21 |Pica pica 77F2] 4 3 5 6 7 9 6 4 6 5 2 17 17 17.2

TET 5 3 3 4 4 2 2 4 6 4 4 21 21
FNA 11 9 8 11 15 10 7 10 18 9 7 98 99




=

F5 4. 52 5o o] - et =FdF
i ! i A | 821 | 9A] [10A] [11A] |12A4] [13A] [14A] [15A] [16A] [17A] [18A] |9 | AUl |- =
1 |Bubulcus ibis 2 9 9 4.1
2 |Ardea cinerea 9712 1 1 05
3 |Falco tinnunculus 2o 1 1 05
4 | Phasianus colchicus 3 5 5 2.3
5 |Streptopelia orientalis W] = 7] 6 4 5 7 4 3 5 1 5 5 2 7 3.2
6 |Cuculus micropterus 25 7| 2 2 0.9
7 |Halcyon pileata A S HkAY 2 2 0.9
8 |Eurystomus orientalis st} A 2 2 0.9
9 |Picus canus YT 6 6 2.8
10 |Hirundo rustica A v] 16 16 74
11 |Motacilla alba leucopsis &k2}shu] A)) 4 4 1.8
12 |Motacilla alba ocularis AL g s 2 2 0.9
13 |Lanius bucephalus wj 7} %] 5 3 1 1 12 12 55
14 |Lanius cristatus =] 71X 2 2 0.9
15 |Turdus naumanni eunomus |7 =] w-7] 2 2 09
16 |Paradoxornis webbiana Fom g @ HFol 26 26 12.0
17 |Parus major I 2 2 2 4 2 3 3 29 29 134
18 |Passer montanus A 3 3 5 5 3 7 4 5 5 4 |17 17 7.8
19 |Sturnus cineraceus 2 7] 1 2 2 1 4 2 1 16 16 7.4
20 |Cyanopica cyana E 7} 8 4 7 4 11 4 5 4 5 4 4 31 31 14.3
21 |Pica pica 77} X] 6 4 5 5 4 2 5 3 6 5 4 6 25 25 115
TETT 4 6 6 7 6 5 4 6 5 4 4 6 19 21
FNA 21 119 |24 | 29 | 32| 14 | 14 | 19 | 20 | 20 | 16 | 21 | 208 | 217




il

25 5 B WA o - &Y xHAD
M |8y =13 TAL | 8241 | 9A] [ 10A] | 11A] [ 12A] | 13A] | 14A4] | 15A] [ 16A] | 17A] | 18A] | ¥ | H 4| -d =
1 |Accipiter soloensis o uf A 1 1 0.8
2 |Accipiter gularis Z %0 1 1 0.8
3 |Falco tinnunculus 3JxE o] 1 1 1 0.8
4 |Phasianus colchicus % 1 1 2 1 3 3 2.3
5 |Streptopelia orientalis |W1H] & 7] 17 7 14 2 6 3 3 2 4 7 8 10 12 17 13.2
6 |Halcyon pileata A3 aAy 1 1 0.8
7 |Eurystomus orientalis |3 3A) 1 1 1 1 1 1 0.8
8 |Picus canus Aa i g 1 1 0.8
9 |Dendrocopos kizuki g 2 2 1.6
10 |Hypsipetes amaurotis |24 8 2 3 5 1 4 3 2 1 3 3 6 8 6.2
11 |Lanius bucephalus wj 7}%] 2 1 2 2 2 1 1 1 1 2 2 1.6
12 |Phoenicurus auroreus |=Al 2 1 2 16
13 |Paradoxornis webbiana |FH-2>"2 5wl | 12 4 6 4 12 9.3
14 |Parus palustris EA T 3 1 2 3 2.3
15 |Parus major akay 2 2 2 2 3 3 2.3
16 |Passer montanus A 22 7 8 16 2 9 5 5 3 6 8 15 22 17.1
17 |Sturnus cineraceus 2 7 9 9 7.0
18 |Oriolus chinensis ¥ 71 1 1 2 2 2 1.6
19 |Cvanopica cyana 71X 7 4 4 18 2 11 5 24 24 186
20 |Pica pica 77X 14 9 3 2 2 3 4 2 3 4 4 6 9 14 10.9
TETT 11 9 8 6 6 4 5 8 5 7 8 11 16 20
WA 88 36 36 30 27 10 21 21 15 24 35 40 96 129




LT

2% 6 A8 W o - 2ot 2RAR
M3 |5y B TAL | 8A] | 9A1 |10A] [ 11A] [124] [13A] [14A] [ 15A] | 16A] [17A] |9 [H o |3 %
1 |Butorides striatus ey 713 9 27 2 3 2 3 25
2 |Egretta garzetta 2l 2 2 2 2 1 1 2 1.7
3 |Falco tinnunculus 3 x2 o) 1 1 0.8
4 |Phasianus colchicus K 3 2 2 4 4 3.3
5 |Streptopelia orientalis WHE 7] 19 | 11 6 11 9 9 13 | 12 13 15 | 17 | 27 27 22.5
6 |Halcyon pileata A s ukAy 1 1 2 2 1.7
7 |Picus canus A w2 1 1 0.8
8 |Hypsipetes amaurotis EAR- Il 9 2 3 4 3 2 5 3 2 4 5 9 75
9 |Lanius bucephalus wf 7}%] 2 4 3 2 4 3 4 3 3 4 3.3
10 |Phoenicurus auroreus = A 1 1 1 1 2 5 5 42
11 |Paradoxornis webbiana |& 2™ 2 9 E o] 6 8 8 | 10 8 | 15| 8 15 12.5
12 |Aegithalos caudatus Q & o] 1 2 2 1.7
13 |Parus palustris ET 1 1 1 1 0.8
14 |Parus varius L& 8ko] 6 2 2 2 1 6 5.0
15 |Parus major gk 3 3 2 2 2 3 3 2 6 6 5.0
16 |Passer montanus 2 9 4 4 5 4 2 4 9 75
17 |Garrulus glandarius o} | 3 3 3 2 1 3 3 25
18 |Cyanopica cyana 71X 2 9 9 3 9 3 4 2 5 4 6 12 12 10.0
19 |Pica pica 7} =] 2 4 5 5 8 3 6 5 4 3 4 8 6.7
=TT 10 | 10 9 9 8 9 9 9 9 10 | 11 14 19
=M 5 41 | 55 | 30 | 35 | 41 | 42 | 39 | 38 | 40 | 45 | 57 | &4 120
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