G EEEISE (). Taiwan Agric. Res.) 57(1):63-73 (2008)

2 - > Ve Jad— )\ o _ . }‘1
L2 RS R BB L (5) MR IR
+ g g EE e’ gt A7

W =
FUsi « lyfeat ~ TV ~ G~ B[] 0 2008 o flath AR | RO IR ()
ARG W - (R 57:63-73 «

A EST gl%l AR o HHEAE 32,000 ha o 5 ]SSR Bacrocera
dorsalis (Hendel), Oriental fruit fly /7 J:&F%' £, T’sﬂﬁi*lﬁijg\l s s EISEER 2000 #ﬁj{r—ﬁl
FRA | G IERH IR P g E T BRI, Fio W (RS (IO - PR Ea
'E"J\ﬁ*@?'?'lgp RET 0 RS FEHE‘?B*J?"}J fc_ﬁﬁ’ e T pl%ﬁﬁﬁ’ﬁ% o 1T £l EA]
= i 400 ha - ﬂ%ﬁﬁﬁ'w RO~ RS A SR D - A
FREBBL £ B LR @ﬁﬁif’%ﬁh* 40 * o BT (e (S R
W R }ﬁf%@i‘% PRCESR ST | o U A S AE TR 5 R
YRS o 5T FEESFT 2005 7 K[ &R Jﬁf'ﬁmf' f,?ﬁjﬁ [ e (S gl ) U dey et
= 2006 F 2 Jr V2 AR ﬁtﬁq RS 8 [ Iﬁ%@jl R > 5T
FM‘WH (ERIHRFHS 6 F 1B 4% ,‘.{ﬁ; RO T 18 R SR 1 8
/= A 2 = pup IF FEAR R 2B > (1) £ B %@Jxﬂglﬁ; F Q) ZE
RS S I AR B 3) SvsE TR, T s
E‘ﬁjﬂ%‘x"éﬁ‘%i o A R S AR (R AS':F?’}WE%; 0.35% 5 (4) fLNZ o E
SIS 5 5 A RS A T RS 140 PR LEAY 4 Y3 T IR R
S 2 9h > DU RBETRFIRE o pA Il R At R SRR I [l
[ SR ”?Wi FE%‘@«F’E:?FH S IPRVEIRIIREE » A S 5 O S5 4
HF ORI P B S AR > e IR R e g
PrAEVER ] R L] A RV -

RASRER : sl ~ o - AR - o) g -

Bl 5

SEPH B TRS S P o VA 20 T SO-55% gt 1A i 1 9 90%

(Taipei Agricultural Products Marketing Cooperation 2004-2005) > [@[ﬂmﬁf SN NS Bactrocera

:PE".Nt—‘

FIETREE T E ’ﬁ&i’%ﬁ&g”ﬁ?@“ ST 2312 B o fE 0 297 F 3 F| 27 [ o

F AR EPRE DR - FVFID"“E "w’pﬁ‘f‘“FMﬁ%F (i il e
RS [ TR S QR Eﬁé’f_lfiw S RERIE
Y £4 gf{% : chkao@wufeng.tari.gov.tw ; {EH 5 : (04)23309097 -



64 EEEENTE ST E B 1

dorsalis (Hendel) ’[/I%j?" Fel SR U f’ﬁgﬁﬁiﬁﬁﬁfﬁxiﬁi FF#IT 5%% P ERTE ERS A R
RN V2 - JE ﬁmb@@%W@ﬁ@m b [l U EELY B F12000
S BRPNY WHEIPOARIBIR (] ' (Cheng er al:2002) 57 408 15,000 ha S I
Bha = A FIEH:’@?BWF,J JHES (Cheng et al. 2003, 2005; Vargas et al. 2006) e |H NN
J‘E'l%%"’ﬁ@ﬁ iﬂ\?‘“ F“i‘fﬁ, Lindquist (2000) ] rEﬂ:*ﬁW’WF’U LESNE EH T E ) T
ﬂ @‘J?@%ﬁgl_ﬁ*@iﬂﬁﬁ ﬁ' Al 7]‘ (EAF] R F} Ik > P2 AL PR U B R ILTFF‘[ A2
o
ﬁgy?*%$ﬁﬁTéLrwﬁm'+§Euwﬁa4«mha (PRI 2RI i?:[vér*ﬁl
975 2 MG 3 S DT VIR st
Iﬁ[l&éptufl FIRREN T A B FEEIJ@W’WFH P S ARy x%;%%‘%gﬁ b = ek
%%f (Chiang et al 2007) » T?““ﬁﬁc—ﬁﬁ (A e R irJIZ{ A (1) F'?”&&NLI*T}'JJFJ

B3 5 ) BRI Bl B g o)r%@ww#WHnﬂ%;f%wﬂﬂﬁwﬁmrw
) %A IR § () SRS IR TS o 0 G B S [ -
MFERTE

Bh& Eiﬂzfiﬁﬁﬂ&ii**kiﬁwiﬁ

BEFA 'Wﬁ@’E@ﬁﬁ@ﬁﬁ%0w4mwﬁ»FWi3%ﬁﬁE 71t )
PR o P A R o YR BB SRS TRET R (1 RTRR)) o S
7&B0m’fﬁﬁ9?ﬂﬁﬁw’wlgﬁq,ﬁﬁfﬂﬁﬁﬂfﬂ*W£3ﬁr

LR R RIS AT | (e B0 99.4% - [ 9F i Ep D RITEU 3
(I 2) < AMARIEY S IRAE 7 (W) - P18 8 RS St iy - SRt Ag ~ A s At
R 3[R
RN R R Bh AR EE

PRI AT (R &ﬁ Fi VBT P AT S BT SRS 40 5 22
[ ,E‘hﬁr;,pﬁ i 400 ha » H | [ITH#F;E‘;EFH}I%EET# 140 ha °

2005 = 5 FJpTpL g EERE R DA I I #6Hmﬁﬁﬁﬂﬁ%W$ TR 2
@vbﬁﬁﬁﬁﬁw‘“%ﬁlZﬁ@%QQ,P%%ﬂ%$@gﬂb%hﬁﬁﬁﬁﬁjﬁ;7J
FL i A= E%E[FT*WF TS Siﬁ?ﬂ’*;’?ﬁﬁﬁiﬁbw’aif, l/f“‘E I‘P%imﬁ%d [fil& 10 7] 1
FRATIX A STl 0 S ‘%ﬁgﬁfﬂﬂ%m%% ﬂ%wﬁw &{\Mﬁ%
AT R S [

2006 1 FRSEEIISIT] TR 0 6 1] FIR S BT i 7 R R
L—LEFJ{A?J# FUHFNEE
Pha= % B R

FE BT TEPRILZC T R R SRR AR B TR R (R R
Uy E LS Tl B T B9 GeoTAIWAN S=5/[1 il » =151 1/5000 - [k : 95203064 -
95203065 ~ 95203066 ~ 95203073 + 95203074 ~ 95203075) » FEIEFIE ¥ (Mapinfo 7.0 » -4



R B R SR B Wk G 65

SEEIAN)) %EFJ’FE‘%%?‘?EE' R 1RO R (Landgene Scaper 3.80) S EYZE Y |1 L 3D
P SR SRR - LIRS ) B B R S B
(Su et al. 2003) » K FEAHIRIREAE - 77117V L0 B (GARMIN GPSVT) i 12 5% B
Al .

Noritorag aJ

e [LonsiuddLatinge
200311 2606910
00381 2607841
903 74] 2607337
201004] 2607293
190753] 2607007
190452] 2606315
200273 2606197
20071 2606630
200882 2607377
190633 2607604
200085 2607752
200563 2607599

[anll =l Bl Bl B==1 [l Recl Rxal =N Fa) -8 =54

L BB PGB B U O BTG (A-L) 457 0 IR -
Fig. 1. The 3D geographic distribution of fruit fly monitoring sites (A-L) in Da-Lin, Chia-Yi county.
(The monitoring sites were point coordinated by Transverse Mercator 2° projection with datum GRS67)
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Fig. 2. Ratio of major fruit production in the demonstration area of Da-Lin, Chia-Yi county.
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Table 1. Citrus productlon and pest control cost in test area during 2004-2006

Difference Gain in NT dollars

Items compared 2004 2005 2006 I ond I nd
Yield

Quantity, tons 1,595 1,200 1,050 -25.0%°  -34.1%"

Price per Kg, NT dollars 15.5 20.5 234 +32.0% +15.0%

Value, million NT dollars 24.74 24.55 24.60 -0.4% -1.1% -186,450 -136,950
Control expenses in NT dollars

Pesticides 1,419,000 0* 0

Male annihilation 0 66,000 82,170

(Methyl eugenol +Naled) 94.5%  94.1%  +1341450 +1,334,874

Food bait (GF-120) 0 9,900 2,079

Field sanitation 0 1,650 0

“ Production reduced 25% due to typhoon.
¥ Production reduced due to thinning fruits.
*First time ever, no pesticide was applied and caused no residual hazard.
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Table 2. Average OFF density in individual monitoring sites in Da-Lin, Chia-Yi county during 2005-2006

2005 2006

No. flies/trap/day Above No. flies/trap/day Above
ID (£SE) average (£SE) average
A 16.0+5.9 yes 14+£03
B 11.0+3.7 yes 2.1£0.2 yes
C 125+£33 yes 1.4+0.1
D 13.8+3.2 yes 33+£03 yes
E 11.3£1.6 yes 1.3+0.1
F 15129 yes 1.9+0.1
G 10.9+2.7 2.7+0.1 yes
H 8.7+14 2.0+0.3 yes
1 122+£3.6 yes 25+04 yes
J 9.0+2.9 1.7+0.2
K 85+1.6 1.9+04
L 145+49 yes 1.8+0.2

5 3.2007 &F . ﬁﬁlﬁﬁﬂ g R R f'“/ A7 }é%@
Table 3. Survey of OFF infestation on sweet orange in 2007

% Infestation (No. damage fruit/total fruit inspected)

Sampling date Orchard 1 Orchard 2 Orchard 3 Mean
Jan. 16™ , 2007 0 (0/410) 0 (0/435) 0(0/421) 0
Jan. 24™ | 2007 0.25 (1/400) 2.50 (12/489) 0.23 (1/420) 0.99
Jan. 30™ , 2007 0(0/399) 0(0/439) 0(0/412) 0
Mean 0.08 0.88 0.08 0.33

F®4 HAGAMEIVE [*"FE&@EW‘WFUQ%;NF} i‘ﬁﬁ*ﬁ%\' ?E]%IGFF Br1-557)
Table 4. Questionnaire on the area-wide control efficacies in a 5-point scale from growers in Da-Lin, Chia-Yi
county

Rating obtained from 17 farmers *

Questions 5 4 3 2 1 Score
Are you satisfied with the results of OFF area-wide control program? 5 10 1 1 0 4.12
Your understanding of the area-wide control tactics is sufficient. 1 12 4 0 0 3.82
Are you willing to practice the area-wide control program? 6 9 2 0 0 4.24
Do you think the quality of harvested fruit improved in this program? 0 14 3 0 0 3.82
Did you reduce the cover spray after adapting area-wide control? 3 12 1 1 0 4.00
Did you gain financially after implementing the area-wide control? 5 10 2 0 0 4.18
Average rating 4.03

% 5. strong agree; 4: agree; 3: neither agree nor disagree; 2: disagree; 1: strong disagree.
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Studies on Small Model Area-wide Control of the Oriental
Fruit Fly for Citrus '

Yu-Bing Huang?, Ching-Hua Kao>*, Ming-Yao Chiang?,
Edward Y. Cheng®, and Mu-Chuan Lee’

Abstract

Huang Y. B., C. H. Kao, M. Y. Chiang, E. Y. Cheng, and M. C. Lee. 2008. Studies on small model area-wide control of the
oriental fruit fly for citrus. J. Taiwan Agric. Res. 57:63-73.

Citrus is a very important fruit crop in Taiwan with an acreage of more than 32,000 ha, however, the threat from
the oriental fruit fly (Bactrocera dorsalis Hendel, OFF) is a constant problem. Current OFF control program started
in 1959 for the purpose of protecting the citrus for export, and control of OFF has been on the priority list. Following
the success of area-wide control of OFF in sugar apple (in Taitung) and wax apple (in Juan-Nan), practical test on
citrus becomes urgent. Da-Lin Township of Chia-Yi County was selected because citrus is the only fruit crop
grown in this area. With the corporation of growers from Da-Lin, an area-wide OFF control program was launched
in 2005, which included measures such as geographic and agricultural information gathering. OFF population
monitoring, male annihilation by methyl eugenol bait and protein food bait to kill and lure female OFF. The 400 ha
test area covering 120 ha citrus orchards started the control program since early June of 2005, and the OFF
population was greatly reduced to less than one fly per trap per day. No hot spots were found due to alternative
hosts of OFF was rarely existed in this area. The citrus production in Da-Lin was not subjected to bagging as it was
done to the the wax apple or sugar apple. As such, the OFF damage rate was assessed directly. By sampling the
citrus fruits from three orchards, 0.35% damage rate was obtained. Another benefit of this program was no
insecticide spray needed. Reduction of OFF damage minimized the cost of insecticide spray and residual problem,
which also improved the quality of citrus fruits and the environment in which farmers are routinely working. For
two consecutive years, the saving of insecticide spray was estimated at 1.4 million NT dollars (US$ 44,343) per year.
It is also observed that economic motivation and farmer education were essential to a successful area-wide control
program. The small acreage model in citrus is of vital importance because there are a number of similar production
areas like Da-Lin in Taiwan, and field demonstration on area-wide OFF control to other citrus growers will be
initiated in the near future.

Key words: Area-wide control, Bactrocera dorsalis, Citrus, Small acreage model.
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