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:t:llf 'IE <Hi �Jn� rizll� B'l !Viiil ;ii wi • :tE 4-6 Jl a 8- 10 Jl B'l )lltll 11 it JIJl '!!! iill� Jl\l'l\ 
ll!t!Vilil:!JcJ:ditilt11llii!�3iOl!irr 0 :tE�-'llitJIJlJiMl!i"lllz • �:::.'!lftl\llJil!illE:llzllif • =it!Vi!ill!!: 
'i'll.i'l'i&liii1':/.li • llll"''l'll'il& 0 Jitjl. • raiFliiiis\'il<'11-W&'ltoon�r*ft��\11iiJ%lll2ll<'ll'm"< 

lii:!!!"'ua � 1tr;1tl!J!Vim)llt:<1:n• • e�:v:llil'liiiJ1!l'i!P11Jn�r*R��\11z?.!;l1" • iiJ f!!ife!Vilil 
)lltili:ffl<m"<Jll:!ll!"'ii'ffil;zf:tl!it 0 BlFolll!i\'lii>\!!U.IJ!lt) 2.8%�lltlll E. c 2000 Iii ' 2.8%�!1< 

ii E. C fli;1'j! 1000 filll. I0%13lJ<!i 1000 fili&it 0 

... '"' 

�Jlll!ir.::tll!i\& (Zeuzera coffeae Nietner) f*ii•'iliF!ilizlll:�;l:i;(O • tE<Fiill:ttll[l[EBr.llllll1'< • 4lt1f:� 

'E=f(: • Jj)(;llim- 4�6 Jl :& 8�10 Jl r.ll:tHt C :!i't • 1984, 1987a, 1987b; Chang , 1984) 0 ;;j>:;(OJ;J:l;bn 

!i:titili!1* • �g�t;: 80 *ll!Ul:ili!'i&J C l:il • 1959) • :j!;<fliiJ'li'a�±J!il'-J'ill'±ili!'i&Jz- • l!fll!i'li'alS'E:Ot� 

�:ii�-�� ( � ' 1975 ) 0 

;.jj'llll;;t>:lliil\Jlilf��"'e;.jj'5J-J!Jl: c =� . 1937 ; =�:&'!i'fm • 1942 ; '!i'fm • 1943) , %ml c =� . 
1937 ; =:�:&'!111¥f • 1942; :!i't • 1984) ' ""-li'il!ltt. ( l;lil • 1950 ) 'CE/i'i!t'. ('!i'fill • 1943; Chang, 1984 

) :&JiHl§l!!ib ( � • 1987a) 18¥1H'r • {!l.Jl'llllllllllOZ.Jl:IJi'i'llll1il!i • ;t�f;\l#�W!l!lll 0 ;;t>:;i\���fli';M;.jj' 

§m �;u l!!f.::tB!i\&Jl:IJ i1'l �Jtll :& t�� il'P11i • J!il:l\tiiln '!lr::t!l�IS'E li!UI� Jl:IJi'i'l!i�!lftl81!1*M�tl:1'� • f'F�tl'l11! 

;;t>:�z��·W�Wi'i'llll1il!i����;.jj'�o 

- , '!'li5l1i\Bi'!&�M&'!R�zlll;i-ll�� 
;;j>:JJlili\.�tE'!l!'<fl\\\71-JJll!mlJl li'iilli!Jl<:ttllz{1Hli'liiJ'li'a\llilj!gff • m- 1983 :& 1984 11''1l'$l\l.:j;);$1J¥1iU!J1l 

IJPJ'.ii:J'K (Carbofuran 40.64% F. P.) • 11llf!ili!l!i&z�ti�ilt11i%t;;t>:ti'10�1!1Hi!tjj)(;;Z,tl:\� o EBF.llt!F;1tl 
J*J1l�11;\!jG�i;g�1llt%t (randomized complete block design) • jjJ1J•[l[liiJ'liijW 10 1* • fire 2.4 2: 

R ·¥!<re i.2 2:R • lll:f.!lim?z • #i 25 MJl;lll! 0 t£Iilnl!!�::t!lrijlm-:&m=iltf(:Jj)(;�:JJftJtll5flllJUitil!I.\ 

lilD:!Jllli'.Bl!\lllli'.iili:llii� 1200 fifz 40.64%�PJ'.ii:J'K F. P. 1 � 4 ?z (;I<-) • 'ili'?z1il!i!l!:l:il�Jj)(;5f�jjJ 

2:\li 0.406 2:7r ' 4lt!Wi=£Jtll1il!i!l!-?z 0 �Jill]Wf;Jll!l!ij\ ' fli:l:N!;lll}f l: "'f.&�iillllll-Jli�llli'.�J�� 0 
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'ii;- �Pi%IKll' reJDll!lil!ll¥M1Ufi!Jll :k.f1)(J\\tIJbp11JF:t:A9\ftzlllllil 

Table 1. The treatments used for determining the effects of appJication time 
and frequency of Carbofuran on the control of Zeuzera cojfeae 

Treatment* Application time and frequency 

One application during the emergence period of 1st generation adults 
(period A). 

2 Two applications during period A. 
3 Three applications during period A. 

4 Four applications during period A. 
5 One application during the emergence period of 2nd generation adults 

(period B). 
6 Two applications during period B. 
7 Three applications during period B. 
8 Four applications during period B. 
9 One app1ication during periods A and B, respectively. 

10 One application during period A followed by 2 applications during period B. 

11 One application during period A followed by 3 applications during period B. 
12 One application during period A followed by 4 applications during period B. 
13 Two applications during period A followed by 1 application during period B. 
14 T'vo applications during period A and B .  respectively. 
15 Two applications during period A followed by 3 applications during period B. 
16 Two applications during period A followed by 4 applications during period B. 
17 Three applications during period A followed by 1 application during period B. 

18 Three applications during period A followed by 2 applications during period B. 
19 Three applications during period A and B, respectively. 
20 Three applications during period A followed by 4 application during period B. 
21 Four applications during period A followed by 1 application during period B. 
22, Four applications during period A followed by 2 applications during period B .  
23 Four applicatioris during period A followed by 3 applications during period B. 
24 Four applications during period A and B, respectively. 
25 No insecticide application during periods A and B� 

• Carbofuran 40.64% F. P. diluted to 0.034% solution, and applied at the rate of 0.406 £ 
a. i. per hectare per application. 

� -i!t fl; lit�= i!t f'(;::f:l1tM Dllilil! lit=£ M i\lll'J!t4lt11' Iii£ liiH'ii�l z mt� 1* .&!: , IT;l/: 'Mi 1i'i 1*"" lil. IW /fl:¥ 
0 IWlil'l"JlkJIT�JJl!;�oT : 

IW/il""== _x �_}'_ x 100 ( x ==!l!tJl!!,[l['bi<\!il*11)( • Y == jj;lll!ll['bi<tfl*.f1)( ) 

��ili'i!!!:JJ.!1�����!!;!J>;\;i!\U�5HJr 0 f;lJIJ'ii!ll;:fE4ljf!J::' 'I'' T1!Jli!li'l'4\-Jj;lll!zIJbpR)�;t:ll91fti9.Jl1<�!E 

'11'flf3 • JJ.l!Ji;fl.l!'f;lJDf!!fil!ll¥Mlil.'.k.f1)(J!f»Ji�!l\!�z�1i 0 

l!tJ:: �mi% zili'i * , IT� illiit& M< i!im* ;;µ , '1t Ji!!�� *'1li!t<>: 0 illii\: IT� v 4lt, 1, ll[ illi:ll!: Ji!!� �0 

'1!illi:l: 0 m*'* IT�v:tEmofl" Jj;lll! <P il11.Jl!:itt./ifi'1f�il1<li"l1H< :1t;f11!Jj;lll!ziil'i:ll!* JJ.>N:/iriilli:i:z)j;lll! 0 *1tl 
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i&Jii£ztt� • );,( 1983 �;a 1984 �iEi!lti'!l'f!'i0J{!OiJ¥illtf!'illi!i!YiITiltlt • @p�!f (Brix) 15 !fz 
l!l'}lilj);,(jjj;J}JT 25.5 JCITT� 0 �)1\';Jflltlt);,( 40.64%1JPf!jtjol( F. P. 4$0:Jf 1020 )[; • I�lilllb;Jsf�:J:i;fl!! 
Ttf-t'ilJ:J4$0"1'l 1200 5Ctt� 0 

:<f>:i\i\�j!H'JMr.l.l�:EJl.ll!t�Wl (Glomerel/a cingulata) Jllf�PD!!fll�51:tl. (Sportak) 25%:fLli'J 2500 

ffi/.ffi!'l!li?i • �'Eilfi1fijjij (Plasmopara viticola) Jllfn!!fll�!lli51:;1@. (Curzate-M) 72%jj]'/i\!ltil0})1\'lj 750 
ffr/.ffi!'I!� • �'t�Wl ( Phakospora ampelopsidis) Jllfn!!fll :!fil'Riil' ( Plantvax) 75 %jj]'/"'l'EfJ})l\'lj 1500 

!fr 1-ffl ��!JP );,( 3t 00!;7 !El 0 

::: ' !i!li'J�il!!litl!illjij�i!Hll!l<:<Pt.5 
Jlil ilfl: i!fi lili'iili lE �JJJ illF:i<:lf illftz it IJ!l l!li !El • 1'E'll if> lllHi-JJll J!U� 'lii'lili'!.li lE ilH'J :\it.� 0 l>\!!ft �ll\� � 2.8 % 

�iii!Gll (Deltamethrin) $Lli'HHllJJlil 1000 ffi' 2000 ffilil 3000 jg; 10%sV!l;ll (Permethrin) :fL 

Jlllj5.)-lJl]jlij 1000 !fr' 2000 !fr& 3000 !fr ; 20%:JHtf!J (Fenvalerate) $LJ'l!J 3000 {'if ; 40%iiJIG*fl} 
(Supracide) :fLJ'lfl 1000 !fr; 44%*V!l;fl} (Dimethoate) :fLJ'l!J 1000 !fr ; 24%ili'l7.7*'JJ. (Methomyl 
Lannate) �Jill] 1000 !fr; 50%=llfl} (DDVP) $LJ'l!J 1000 ti';; 25%illiJJIJi1"i (Dursban) jj]'(Jffi·lt:ID 
Jill] 1000 ti';]}. 40. 64%1JP/'Rl'!: (Carbofuran) 71':.l'&i:ID 1200 ffr�+=.:f!IJil!J'l!JJJ!i;Jll! ( ;il<=) o 

rarJ.11iF?�FoJJ:-l>\!!!\1*!!111t'J'C3tll[�l\lttt. J$11'11[lili'!.liW 101'!C, :!ll:fl[lll* • Jtfillli'fl\1'l,ll[. � 14 

JJ!illl!, �J'l!J!o7ffl11'1Ml!F1'ERX:n*litWJ • 4lJ;fllm£MD!!'ii!-* • D!!'il!il'lfWlllil 19s3 � 4 JJ 4 s , 4 JJ 
18 8' 5Jj2 8' 5Jl 17 8' S}j 15 8' S}j 29 8' 9Jj 10 8]}.9Jl 24 8 • m2ffe;�\lll:'il! 

s*·�1'ED!!��=£M��4$11[��1'!C�·tt���1'!C�&!o7ffl�0 

:<f>:l>\��*l!FFoJJ:-l>\�tt•�'!.li��,llil�m�*lil��Jii£0 

*= 1J1Jul!l�*•��l\IJ!o7i'Ell>\!!!\ztttl>\�J'l!J • 19s3� 
Table 2. Insecticides tested for the control of Zeuzera cojfeae, 1983 

Insecticide Dilution rate A. I./ha Manufacturer 

Decamethrin E, C lOOOX 0.028 £ Teh Hua Chemical & Pharmaceutical Co., 
Ltd. 

Decamethrin E. C 2000X 0.014 £ Teh Hua Chemical & Pharmaceutical Co., 
Ltd. 

Decamethrin E, C 3000X 0.009 £ Teh Hua,Chemical & Pharmaceutical Co., 
Ltd. 

Permethrin E, C lOOOX 0.100 £ Chia Tai Enterprise Co., Ltd. 

Permethrin E. C 2000X o.o5o e Chia Tai Enterprise Co., Ltd. 

Permethrin E. C 3000X 0.033£ Chia Tai Enterprise Co., Ltd. 

Fenvalerate E. C 3000X 0.200 £ Ruey Feng Co., Ltd. 

Supracide E. C lOOOX o.4oo e Jia N ung Chemical Co .. Ltd 
( Methidathion) 
Dimethoate E. C IOOOX o. 44o e Tarasis Agricultural & Industrial Chemical 

Co., Ltd. 
Methomyl S IOOOX 0.240 e E. I. Du Pont De Nemours & Co., Inc. 
DDVP E.C IOOOX o.5oo e Shing N ung Chemical Co., Ltd. 
Dursban W. P IOOOX 0. 250 kg Hui Kwang Chemical Co., Ltd. 
( Chlorpyrifos) 
Carbofuran F. P 1200X 0.40 6 £ International Engineers (Taiwan) Corp. 
CK 
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- , l!f; iil�ti:libill '1< m !l<z;;i>f.1; 
1. 71' 1"l DI!! !ii!!* .l!i:z!fl liliti( Z¥ 

:tE�-i!!:f\:Uill!�fi\J:JJ{tni<:i10�!1Jlill!f� • Dl!!�-�Im*fi\J!JJ1il!0c;lll:JIJfr��= • :tE 1983 � • U 

fi(iJ!!i!-�:::*ll!i' :l'!;!JJ1il'¥;itil£' .Ri'i 26�30%' @Of!!!!i!!:=:*$1;Im*' !fllili'¥PJJ'!!illi� 75�95%' 

@�:::i!!:f\:*l{tJlll C f)('fii!!:fl:) • /f'Dl!!!!i!!�!J<T • ::i\'��-i!!:fl:*l{tJt'lOl!!!!i!!:=:�rm*�ilii(���l!:l'!;!JJ 

*= 4!rli!tii!flli1!0cZ¥zJtilii( 
Table 3. Percent control of Zeuzera cojfeae in different treatments, 1983-1984 

Percent control 

Treatment* 1983 1984 
Summer Winter Summer Winter 

---- -- -- - --------�£!:?_!? __________ ___£!__� _________ Cf�2_ ___ ------�!�P -�-

1 30. 83e** 11.25< 35.00" 13. 33< 
2 26.25°' 31.67° 32.92• 26.25' 
3 75 .42' 57.50' 80.42' 48.38° 
4 95.00· 55.84' 93.75• 58.75' 
5 0 14.53< 0 15.00• 
6 0 38. 34° 0 34.17' 
7 0 73.34'0 0 65 .133' 
8 0 88.75• 0 70.00" 

• 
9 22.50' 24. 58' 21. so• 34. 17' 

10 40'.42" 24.58' 32.92'0 40.42" 
11 22.50' 65 .84' 24. 58' 73. 75' 
12 23. 75' 86.67"' 38.34' 71.25" 
13 43 .33" 27 .50' 48. 38' 47 .42° 
14 40.42" 32.92ef 43. 33" 58.75' 
15 29.58° 67 .09' 40. 82" 77. 50"' 
16 35.00" 81. 67' 29. n• 82.50' 
17 80.42' 27 .50' 88.00· 41.47°' 
18 82.50' 34.17° 86.67•' 45. 28° 
19 75.83' 67.09° 93.75• 71.25" 
20 88.75• 86.67"' 81.67' 82.50' 
21 95.00· 58.75' 90.52• 62.08' 
22 86.67•' 57 .50' 93.75• 62.50' 
23 90.00• 90.00· 88.00· 86.67•' 
24 91.67• 95.00· 91.45• 93.75• 
25 0 0 0 0 

--------·----
* See Table I. 

** Means in the same column followed by the same letter are not significantly different 
at 5% level. 
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iB'i" • Dl.R 55�57% 0 Jll\J1ll 9 3':H!i1!!l. 16 • it-1ltf<:?fl1tJtll::i'iliilll!!-!l!i:=?zll!i • 1lt�IT!llil¥:1to:tE 22� 

43%Fn1 • !!%=t!tfdilil'ii!-�=?z • IVJ1il¥:1tof!£:JR 33% • liill!/!!:=':�IZ!l?Jz • l!U�JJ1il¥1ff� 65�86% o 

Jll\1!!l. 17 � 24 • �-tu:f<:W:<!ll?fl 1tJtllliilll!!:=': � P1l:kS\J'ir\'bi: T • !fliB ¥ illi� 76�95 % • illll' = i!tf<:h'�� 

-�=:k • l1Ll!illil¥:1to:eldlli!1 60.% • 5l'ih'��:=o:�IZ!l:k • l!U!Jilil'l""f� 67�95% 0 E8Ul: 24 00*11.B
<P J;J l1' 23 jj!/lll![ l�i Iii '\t*iii'dt ' gp %;(£ fg-jl!: f\'; ?fl {t Jtlj fl):"'�= 1!l ,'JJjJBj l;lilii\i'iii! Ill* ' :tE ll' = jlt f \'; ?fl {t JlJj 
, 4l!''�=lll.JlJlJllii\'l'liiJW:=o::k, 1VJ1iil¥Ji!J"Ji£ 90% 0 l1' 24 Jlill1llll'-ilJ:f<:ffiJ1'l=l!tf<:111t:Jtil4l-l'l>Ji!slii 

!ii!!IZ!l:k • :Jt!fll\';'fl;;Fll"-l* 23 Mlf!UEJ!;l • Jl�!1A�3':� • 1'(\:J'Ejfg-i:if:f\';liil�:='::kl?t.it=iltttliil�lll:k 

, :JtB!IlBzr�m'ljil,_bl!;=!ifilllllil\\ll\'l�il':� ( l1' 20 H!i:fll!) , ot:tEll'-:&if(=ill:f<:Jto»��=* (fl'! 19 liK 
l1ll) • llLllY.iiB'\t%:�x:il\:' iiEJ:@*5cW:!!!l7F • U:J'Ell'-l!tfl';liil�lll:k • ll'=ill:ttlilii�:='::k • (i!H�JtFE 0 

:tE 1984 "f.;:c;A.'lll*i5*, !*-filf<:•4'lll'-3':!!%rm1"Jlll., Dlii'il!-�=?z ' ITillB'!":itof!&:JR 35%' DIJi 

!ii!!:=':�IZ!l?z • B!Jm'i"Jr!R 80�93%Fcll • fl'!=tu:f<:'flilii� • l!Ll!illB'!":itof!&:JR 60% • ;l\'ll'-ill:f<:?fl{tJt'l 

liil�=�im:k, 11ol!t:JRm=ill:f<:!1Im¥S\JJJt;�lll1* 0 it-ill:fl';?JJ{tJtlllilii�=* ( Jll\Jljl_ 9�16) , :1t!il 

lB ¥iE 24�4s %rtll • l!Jll' = ill:fl';?Jl;'fl' q?v • gp llt':tEf:ll = ill:f<: ?flit:WJliil�= �IZ!l:k • IT!liBt¥.i& !lli "'� 
82%; :tE 17�24 Jll\1'll. • 1i�it-i:itf<:lllflil!liill'ii!:=':�IZ!l:k' lliJ1il$i£ 81�93%' &ll'=ill:f<:Blii�:kl!:%i 

{l\;:JR:=':�IZ!l:k • l1Ufl%=l1tfl';IT!Jlil¥71'1* • J!lij}lfli. 6250% • %inlii�:=':�IJll:k,Jii'ii'!"llLlJili@71.25%; I& 
*"F-ltll\!!f<;l<iF:tEf!t-ill:f<:Um 4' 18' 19 Ji!i;JlJ!Ait 21�24 �l1llliil!l'!IZ!l:k!illil'l'i'E 86.67�93.75% 

Z.Fcll ' Jl�ll\'l'l!fii':� ' !!t'1<:J11if*; ll'=tJ!:fl';U� 23 �1'll.Slii�:='::k!ili'il$ 86.67% • it 24 �JlJ!liil!I! 

IZ!l:k!illil'I" 93.75%, lii'fi�i!\\ll\'l"ilf&� • IT!llil'\t*:iTHt 0 1'\.rn:lii!i*ijij, 1983 Jf.l!!ifbl 'U�-ill:t�JJX: 

n?flftWl»iilWIZ!l:k • !ll=ill:f<:Jll\lll!:='::kZ.'.!it!ll:ilif* 0 

2. 71'1"1�!1!1f!¥MA:k���$��Z.JJt;� 

iE 1983�1984 ffi"f.Blii!'i!!IT!llilr!lwi!Jf.:til\!lilllli'f' ?JFl"111i'fw'J1ila:Jl!<Jlll.fil\ilfftz�Jffizjjj;�!i!!� • :tE�

tll:f\';Z.?fl1tMliil�-�IZ!l:k*55'!: • Jirl§l-ef?'o�nit F·4 Jll\1'll. • liil'ii'!-�=:kif.f • liallli'it 3 , l1' 4 � 

JlJl. ;:cDIJi�:=': :kW; rm :k jjj;>it W iJt � li1i • Jlnlii�:=': :k :& IZ!l :k llli' ilfjJJt; '.2!' fg= i!tf\';;;:: jjj;;j: 'Ill ilt 0 

it-i:if:fl';Z.?fl{ti!Jl{E/J'ffiiilWS\J'rll'RT, E8Jll\Jlll. 5 �Jll\lll! 8 "fffi, jjj;<l\i'i!ll''i'l1Rlili, rmit=l!tf<:*l 

{t!t'l' n��-�IZ!l:kll'T- • �ltll�ll!'llillf!JJtilil\Jjjj;'l't:k1J' '{!!l!t:JRlill'tE.1&JtilS\Jjjj;1>:\i'iilt' llUfF!ll/J':k • J'ifrU 
:tE 1983 4 12 JI 22 13 lf!l1l:lli'fjjj;][\i'iiltY.�aMJ:.'tl- 0 

�-ill: f\'; ?fl 1t J!Jl;(ERDIJi!l'! -:k S\J flt RT Jir Ji!!; 1'l1 9 3': 12 ll!J1l:lii!i * 1lJ 9'o ' :It jjj;� 1l'i iJt 5fO *� !W S\i •11f 
bi:ffifbl�Jlil1!!l. 13 � 16 Z.Bliil1!!=:k?!Fi'§fbl , rml!t�=ill:f<:?fl{tJt'lS\Jli''.llW'f:k 0 �n*it=ill:f<:?fl{t 

:WJ!iliiliii!:=':l'itlll:kllUli�J!i,iJllljjj;�!llJ.Jti$i 0 :tEBliil'ii!:='::kS\J'IJ!iM' E8Jll\Jlll. 17 3': 20 1lJJai • 'ii'fl�JJt;'l'J!Jil;'.l'S\J 

�tf. ' lil/it:JR it= ill: f\'; S\Jjjj;Jit'fl' lJJl M S\J !!*Ill 0 :tEDIJi !l'! lill:k S\J!fir bi: T • l!J JR�= ill: f<: Jil;�?JF 'fl' JJt; � , ill 
'l\l!l!Eil-�-ill:f\';��*JI&, .8f!!ll!::=.�IZ!l:klli'fll*i!lllli':k' -�=:klf!f�/J':Jl'll*il 0 Jij�l&Bi:JR/J'§i:DIJi� 

S\Jli'li ' l&:!ii][U'l iltllli':ltft!ll!!illJl.�/16 0 

E8 J:. Jl!;DIJi� !& z � Ji!oft 1iJi1' W iJt lfll .llE S\J *Ii%: 1lJ Jal :J'Eit-B.ll' = l!t fl'; ?fl 1t Jtll 5.i-ZU IT!l rii-� IZ!l :;)z • *<Ill 
:!iiii:z!!>!�)j?,'fll.%111i71'1"1ziIJi:jljll* , �-tJ!:fl';?flit:WJ�xfl'!=ill:fl';111t!t'l�li!:l"'f • tlii�==. �IZ!l:ki& , :11; 
l&fl';jjj(l[IBJ.Jtzr�i\ll!t ' ifl'€1i',*il!!Z.)iill� • :lt<P Ull' 23 A 24 J!li1'll. ' ;(Ell'-ill:f<:Mii:�lll:k • ll'= fil:f\'; 

Mii:�:=o::k!l!i:IZ!l:k*JBJ7t:lr2::10t'.iifll, :)l;ft!l1"1'll.�oJBJ.Jtllli''tk: 0 :tE 25 M�l1ll<Pum 23 :& 24 Jll\Jlll.m�= 

!litlJll:k* ' r�<ffi'&i!l!'liJJT:$: • '.!it*Jilt1'll.:W • l!t:JRm=ill:f<:?fl1t!t'l?JF:fl!!!l'1!'S\J!!l'!Jl:Pi'Hll 0 

iitlif 4-S\J :!ii�l'2" ill!J 1i1l 13 • 'Ill" Ull'-l!tfl'; 11 ft Jt'JJ!I[ lil!IT!l Iii rm :k :& � = i:if:f\'; ?fl 1t J\IJJ!l[�fl!J Iii:=': :k iii� 

Jlll.:11! , '.!it%:J11if* ' 11ill'=ill:f<:?fl{t!t'l$!illillZ!l:k , '\t%:1ll\1'(\ffl@ 0 

3. 71' ""Jll\Jlll. zm!k 1!'1'#i 
m-ill:fl';�iulllr*ll!lill?flit:WJz9!ff1t�<!lll!til'liJ!li1i!:�ll:it� , :tE71'DliillS\1'�17i:T • tn*rmf!% 25 
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Fig. 1. Effect of Carbofuran application on the population fluctuation 
of Zeuzera cojfeae, 1983� 1984. 
-1983 ... 1934 

Treatment: See Table I. 
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Table 4. Percent loss of grape yields in different treatments, 1983-1984 

Percent yield loss 
-···----

-----------·----- ------- ----
Treatment* 1983 1984 

-sumffier -------wiilter -slimmer ------ Winter 
crop cro:e crop crop 

1 22.86 36.37 21.02 35.11 

2 24.49 27.50 21. 77 29.47 

3 6.97 16.29 4.77 19.80 

4 4.11 17.01 3.15 15.28 

5 28.50 34.94 29.52 34.38 

6 29.09 24.60 25.50 26.01 

7 28.06 9.41 33.55 12.19 

8 29.49 2.71 27.73 10.36 

9 25.83 30.58 23.71 26.38 

10 19.44 30.65 21. 77 23.28 

11 26.24 12.66 24.75 8.73 

12 25.38 3.62 19.83 9.97 

13 18.40 29.31 16.24 20.23 

14 19.38 26.96 18.04 15.60 

15 23.30 12.12 18.94 7.09 

16 21.37 5.79 22.91 4.91 

17 5.20 29.31 2.38 22.82 

18 4.46 26.41 2.54 21.16 

19 6.83 12.12 2.25 9.82 

20 2.23 3.62 4.32 5.01 

21 0 15.74 1.16 13.82 

22 2.97 16.57 0 13.64 

23 1. 78 2.17 2.06 3.09 

24 1.18 0 0.83 0 

25 33.84 41.25 38.15 42.29 

• See Table 1. 

li!!@l!f�ll[JW�:/E 1983 if..&. 1934 if'.41-Jl\:JJX: 37.5% .&. 40.2%zilltiii1° l!t*'1ll\!l:�ml13, ffi:i:i'lb�

lill:Mil\!l:Jlt # 1'"' 0 Ii!! !lt il1. jl§ Jiij 'l'llllii<li\i fJ!flt 2.3:: 'll! IZ§ 'T ' Jlt IHtr• ii"ifll � ili'il '1lii di, :Bl ml i3 ' Ii!! 1Jtjl§0 JUBi 
il9ITfl'ilJli!!' ii>t��*fl.:til!lt (Brix) tE 15 !l(J;U:�' 0J{JBiJ\!l:Jll\' 1 01fjl§ 25.5 ft' mli:t*.�!i& 

l>llJWJ\!l:mzm<liliJi3'!l<>0•rn1&Jlll'll¥ • i\Jl:7Ju 1 01f 25.s 7Cil'l'fiSfl.:tll.$\;: 0 *a*u�-i!!:�'111twia 
�= i!!:� ii1tWl41-Dll:Jil.! tm*-�=: *.zffi:i:.&. *i!il\!l:�ift:illi 0 1E 1983 if'.®'0\fiZ.ffi:lill'ti'.l'!J�ll[ 1i*:k*1 
1" 8000 01f ( � 3 '4 li!!J!ll.&.� 17�24 �J!![�l'!J�ll[� 25 ffeli;Jlll.Jtll'ti'.) • :Jkt·***11" 7000 0 

If ( ifll 8' 12' 20' 23 .&. 24 li!!Jll!!lilol!il\ll,i'f,:� 25 ffelllll!ttll'ti'.) ' i\Jl:*i!il\!l:J:lt:ltliiJil:k*11" 20 �:)!; ' 

:ir,-;g,.***11" 11 ;11';5C c 'Jf.n.) ; 1E 1984 if'., tt0BJ1zffi:lil:$xllltl'.ll.1&, :1tliiJ!l::k*1� 9000 0n- c 
ifll 3' 4 Jlii;lll!.&.ifl! 17�24 li!!llll!l'iol'!J!!l\l!ltt1!!1) ' ;lr,-�*::k*11" 7000 01f ( ifll 16' 20' 23 .&. 24 
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Table 5. Comparison of grape yields, control costs and total profits in different 
treatments, 1983 

Yield (kg /ha) Cost (NT$/ha) Net profit** 

Treatment* -Suffi-mer Winter Summer--��-Wintef 
( X 1000 NT$/ha) 

SUinmer---WiTiter 
·-·----··-·-.. ----�£�P-�--

crop 
___ �P __ �P ____ crop ______ �!�P 

1 18947 .6bc*** 11210.6' 2220 480.9 285.9 

2 18546. 8• 12772. 7• 4440 468.5 325.7 

3 22849.2• 14748.7' 6660 576.0 376.1 

4 24461.4• 14621. 7' 8880 614.9 372.9 

5 17562.5' 11461.5' 2220 447.8 290.0 

6 17416.3' 13283.0• 4440 444.1 334.3 

7 17671.8' 15960.5' 6660 450.6 400.3 

8 17318 .4' 17139.3• 8880 441.6 428.2 

9 18218. 7' 12230.3• 2220 2220 462.4 309.7 

10 19786.7' 12218.4• 2220 4440 502.3 307.1 

11 18116.9• 15386.7' 2220 6660 459.8 385.7 

12 18328.1• 16978.4•' 2220 8880 465.1 424.1 

13 20041.3' 12453. 7• 4440 2220 506.6 315.3 

14 19801. 8' 12868. 3• 4440 4440 500.5 323.7 

15 18838.2" 15482.3' 4440 6660 475.9 388.1 

16 19312.5' 16597. 7'' 4440 8880 488.0 414.4 

17 23286. 7• 12453. 7' 6660 2220 587.2 315.3 

18 23468.7• 12964.0• 6660 4440 591.8 326.1 

19 22885.1• 15484.8' 6660 6660 576.9 388.2 

20 24015.6• 16980.2•' 6660 8880 605.7 424.1 

21 24562.5• 14844.3' 8880 2220 617.5 376.3 

22 23833.6• 14698.9' 8880 4440 598.9 370.4 

23 24125.0• 17235.0' 8880 6660 606.3 432.8 

24 24271.1 • 17617.5• 8880 8880 610.0 440.4 

25 16251.1• 10351.5< 414.4 264.0 

* See Table 1. 
** Net profit: Value of grape minus the costs of insecticide and application. Cost for 

one application: N. T. $2220 (labor cost: 1200+insecticide: 1020). Guar-
antee price: N. T. $25.5/kg grape. 

*** Means in the same column followed by the same letter are not significantly different 
at 5% level. 

Jiltlll!Jli\l!HJlflUtli!'i') ' lfrmiti!l!l:<:l:lk!IJl�:::kfl1!- 22 �7C • :W-�11<:::kli.91!- 17 �7C C "}Rt;) • �-'¥4it 

01;Jl[fllJ/a:iif°t�lll!1�JlfJJW!li\\ll[z*iti!l!l:<:l:ttlli'' 4it01;Jl[Jitlm 37 /i'iix, fl';=-¥ 39 ;m;x, 21'1"� 3s � 
5C 0 

4. IJIJ� !!If :t:iliiBlfl�il'itl'l* ll'l'fli'1!ilil' z jjJ j£ 

i!'ilt<i¥J*1< iffllJ l'ir , ;lUl illl:tE:W-Ul!il'iiliil'f��il£�/fli!:� I Ml1'lliii l:fflill.* , l2SI Jlt�tiill.*ll'l'fli'1!ilil' 
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Table 6. Comparison of grape yields. control costs and total profits in different 
treatments, 1984 

Yield (kg/ha) Cost (NT$/ha) Net profit** 
_( > <WOO NT�/ha)_ 

Treatment* - Summei-------Wfiiter Summer Wlnter Summer Winter 
____ CfS?Q_ _________ C:�Op �--- _ crop crop crop crop 

1 19312.5b*** 11369. 7• 2220 490.2 289.9 

2 19121.6" 12358.1'" 4440 483.2 315.1 

3 23286.8• 14051.0• 6660 587.2 358.3 

4 24376.J• 14844.3', 8880 612.7 378.5 

5 17234.4' 11497 .5• 2220 439.5 291.0 

6 18218. 8' 12964.0' - 4440 464.6 326.1 

7 16250.0• 15386.0°' 6660 414.4 385.7 

8 17671.9' 15705.0b• 8880 450.6 391.6 

9 18665. 3° 12899.1' 2220 2220 473.5 326.7 

10 19130.5b• 13442.1' 2220 4440 485.6 338.3 

11 18400.8° 1599J.8b 2220 6660 467.0 401.1 

12 19604.8b 15774.6b 2220 8880 497.7 393.4 

13 20483.3b 13977 .6• 4440 2220 517.9 354.2 

14 2004J.4b 14788.4• 4440 4440 506.6 372.7 

15 1982J.6b 16278.8b 4440 6660 501.0 408.4 

16 18850. 5° 16661.3" 4440 8880 476.2 416.0 
17 23871.0• 13522.5' 6660 2220 602.1 342.6 

18 23833.6• 13813 .9•' 6660 4440 601. l 347.8 

19 24398.J• 15800.6b 6660 6660 615.5 396.3 

20 23396.J• 16644.3•b 6660 8880 589.9 415.5 

21 24170.5• 15099.1° 8880 2220 607.5 382.8 

22 24453.J• 15131.3• 8880 4440 614.7 381.4 

23 23950·0· 16980.3• 8880 6660 601.8 426.3 

24 24251.9• 17521.9• 8880 8880 609.5 _437.9 

25 15124. 3• 10111.2• 385.7 257.8 

• See Table 1. 
•• See the footnote of Table 5. 

*** Means in the same column followed by the same letter are not significantly diffe� 
rent at 5% level. 

flit ill: �p nx:�� ft !if lEl *llfEl: 7f"iif jj)(; W!CZ.-$ • 

li&l't!JIJnJ!IF:;i;:fiijlsJE7fW:��1"ill'lo\i!l'!:'.llt • lfil�%�1"illilif; , t!<f�, ±¥1' • JJ!lfilfi!'.'i!li'lo\iilltl& • l&iJIJII 

i!IF*iliiR Z. �1'1!1"-illti!tll!: :fl 1l';1,JJ �� 1% • tEllft� i!'Hll.$1; \l'f fi'iilkll!l Z. ITTr • )t'liit � !l !JIJn riW*��tE lll'Hil� 

¥1U::IJTjj!j:J1X:i¥J�i!tll:k l7L !ii. �1iJ �MI ®Z.!ll.:'li: • ltt!J1Jui!IF*lll�Z.�1"ill:k • llii'loli'ill11"f fill{!z:0J 5tl3n fl!I�� 

• �p�-:ltti\: ( ±1'1') (ls! branch, main stem) ��-� • �=5tt!i: (2nd branch) ��=� • -

�:=5tt!< (3rd branch) ��=� • ii!'ll7Y5tti\: (4th branch) �ii!'ll7Y� • <'!lili!li (cluster axis) �iil'l 

:Ji� • :!\' U :'j\li;'lii;�1"i:i:i¥Jlj!{!z: • l11f �1j,�jjj'.:i:�-fll]·i<;:i:l\'!{!z: (equivalent unit) • ltt"J�)E�fl!I 
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11!!1*'ll:'il'iil\J1lti: • fl'.�� ·�il'>J!1$�l!U £ 1ktE EB r.llU'iE PJff il\J�'ifit'l�Wffil;£1' • E£:J!<1::;PJ in l!1llilnllJ�* 
ll!llftJWjlfzuM�il\J-lf\'li'lfi1Jli!ll:-111ll:li!:. llUmim:7t1'!1:� 1.54 1ll:li: • m:=::5t1'!i� 1.61 tt:i: • m= 
:9-1'!1:� 15.97 'M:i: • i!l'l-:9-1'!1: C �P::t'11') � 35.13 'irit; *''.lii�0JT:t'& 0.34�11.94 0JT ; t%•1.ll 
{l#\J;.('l!f0!Tli!f'lil:\t 25.5 7i:rr • � 8.67�304.47 7i: 0 83*:ti:.&.:;i!<P;1iJilJ4il'J}'Jl'l!f*1if!!'iitl'tfll'fOI 

��Wril� 2,220 7i:, �P 0.1 0'1!� 222 7i:, i'RJ;.('l!f 0.1 0'i'!mrn· , 'll:imitl>.�tf*'.llil!iiil!:tE 222 

7f:J;.(""flltl4l\li!!Jii'11l!'.(i1! • "i'iJMl:IJ&'li'liijliJ?i>!t.'liJnllJ�*ft!llft�'il'iZ.£i1!1 ° J:tiJft:IJ!£i1!1 ( :;<!<{:;) , ;&.A'il'ill!Jii'l 
i&'l!f 0.1 0'i'!'li�'ll:'il'itE 0.1 1'!iz.m-5t1'!i • g!(; 1.6 1'!iz�=5t1'!i , g!(; 3.3 1'!iz.�:=::5tt!l , g!(; 16.1 
1'!1:Z.�im5t;!!i; g!(;::{E 25.6 /ll'li'liijlJf!:'Jl'll:'il'i""lli'll'! ':::t•if-'ffg!jj1f1J�' ;&m<t;;!!i::{El::Jllt�ll" ... lli'l:71-
' lltl *7l'im�ll!Jii'1Jf1*1llll'I-il'f i1 \l'i )ltjlji11i!JIN*'1! iJ!f�'i'f�li" Z. T 0 

:J!<-1::; 'l!f-5t1'!1:Z.M�$�-m�-1ll:li!:¥�-il*.&.ll!Jii'l�fil;£l1!1 
Table 7. The number of clusters, yield, equivalent unit , price and control 

assessment level for each branch of grapevine 

Assessment 
Branch No. clusters/vine Yield (kg/vine) Eq���lent Price (NT$) level of 

control 
---------------------- (branch) 

1st 35.13±7.16 11. 94±2.43 35. 13 304.47±61.97 0.7 
2nd 15. 97±4.58 5.43±1.56 15. 97 138.47±39.78 1.6 
3rd 7.67±3.67 2.61±1.25 7.67 66.56±31.88 3.3 
4th 1.54±0.82 0 .52±0.28 1.54 13.26± 7 . 14 16.7 

Cluster axis 1 0.34 1.00 8.67 25.6 

* Cost for the insecticide and labor for 0.1 ha each application was NT$ 222. 

:=. ' i\\!i'!!Jmliil!Wll>'l!Hlill<:ill't.1" 
1. �Jil!J1li1Jjlll:l;\,� 
il>\!lil*li*YUIN:J!<J\ ' �-*il>\ilil*li* ' !ll\71' 2.8%millt�!aLJ!l!J 1000 fif lt 2000 fif'f0Efi!i1Ji1LJ'IJ 

1000 fif:tEll!J1illilnllJe*iili11(JHic:5l!:l:: • ll!J1il¥:l!o� 100%, 2.8%mi!OCJ!l 3000 fif, 10%si!OC!i1Ll'IJ 2000 

fi'flt 20%:JHtftl1!.Jil!J 3000 f,'f • :ltll!Jii'l*:l!o�Jtll!:l\'!!Jil!J 40.64%1JPl*:#<Jfc!lm:iit 1200 firil\Jll!Jii'l*Ji\lillll 
'!f . .l.\J'� 0 

�=*ii>\�M* , !ll\71' 2.8%�il£!il1Llil!J 1000 f1f , ll!J1il*i! 100%, 2.8%mil£m1!.Jil!J 2000 f1f 
.&. 3000 il51'0 10 %si!OC�l1LJllJ 1000 f,'f & 2000 fif :ltll!Jii'l*1'01tll�Jil!J 40.64%1JP*#c7.k!lJ\:iit 1200 fir 
il\J ll!J ii'1 *Ji\lillll'!f iil,.,,, 0 

2. l\'!!Jil!J1lilljlllil\Jt'l�Wi'fli 
m�1f.il\J 13 f'!!�J!i!Jll!i;1!1! • '!'Pfl!�1£ll1:* , �:!l!:'!t�1n11Je=*i/i\�Z.Jl'>'i'fi!l:'k;ll;� • :Jt�tf¥2F:lioPJ 

Ji!llti:liilill 38.88%2:.�m ( lil* 35.93%' �* 41.82%) 'PP3i<:tLm71' 0 'f'IRll\'!!l\llF·it(si!li:'lfl 1000 
fiflt�illtm 2000 firll!!ll!Ofli!!Jii'llilnl!lr.*•!llft1HJ'l.�Jfil:i!£ ' :9-JJU�O lt 1.12% ( ]1[J)f!: 1.58% ' �* 
o.66%) 0 :iittot:'k¥.&.m.liilill'l" • tE!i1:*"' • millt'.\'11 1000 f:'f.&. 2000 fifll!J1il¥i! 100%. ilifl'Ifl" 
3.15%.&. us%z.tl'l�* • JH:ra!NJ;.(m.li:ifil:iliizsi!i'Zm 1000 f:'fJJ&tJ!:'k�ll"ttnz.li!i:, �='iiizm:li!: 
r.llil\\!il'!ftrtJl, �*"', mi!i'Z'.!! 1000 fiftil.31':¥ o.68%?Jtfl"ffi1Rll'J!� 0 � IN�*"' ,  silltJ!l 1000 m 
�milltm 1000 f:'fr.1JZ.ll!Jlil¥ji:[ffi:i:?Jt!!l<!lll'iftrt� 0 litMiJ!ll:1.lo mill" , �P2<+m>T< , !i1:*J;.(!IJ'l:f11isilltm 
1000 fif .&.�illtm 2000 mll'l!i!li'i"fM1Jill:Jll;Jfil:rllJ , 'l!f0\ll:m:li:�l%1iw.lll:Jt1l'<'. • ][*ll'fffi 8000 g,0!T • 

�*liffi 7000 jl.-0JT' *1jjJ!j(1,j;)j[:51!:j; 20 ;;l'i;)i;' �*g, 18 ;1ii;7f; '�1Riitll!Jlil"'1' liiiii:i:lt�Jill:� 

3Ki:lll: • l!!i\itl>.J'rofflllllil\J 2.8%mil£11 1000 ffr.&. 2000 fifji:[ to%aillt11 1000 fif PJ�iil�ll!Jlilim.AilX 
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Table 8. Efficacy of the tested insecticides for control of Zeuzera cojfeae 

Percent control 
Insecticide A. I./ha ------· 

!st trial 2nd trial 
·-------

Deltamethrin 0.028 £ JOO•* 100• 
Deltamethrin 0.014 £ 100• 93.75•' 
Deltamethrin 0.009 £ 82.5Qo.bc 81.67abc 
Permethrin 0.100 £ 100• 95ab 

Permethrin o.o5o e 86.67"0 82.5Qabc 

Permethrin 0.033 £ 74.17'0 77.50'0 
Fenvalerate 0.067 £ 81.6711.bc 73.75'0 
Supracide 0.400£ 65.83" 73. 75'0 
Dimethoate 0.440£ 74.17'0 62.08° 
Methomyl 0.240 e 65.83" 60.83° 
DDVP 0.500 £ 56.67' 71 25'0 
Dursban 0.250 kg 7Qcd 62.50° 
Carbofuran 0.406 £ 95a.b ggabc 

CK 0 0 

"' Means in the same column followed by the same letter are not significantly different 
at 5% level. 

*� ����1iii��•m�s�� 
Table 9. Yield loss of grape after application of insecticides , 1983 

Percent yield loss 
Insecticide A. !./ha 

!st trial 2nd trial 

Deltamethrin 0.028 e 3.15 0.68 
Deltamethrin 0.014 e 1.58 0.66 
Deltamethrin 0.009 £ 5.29 5.79 
Permethrin 0.100 £ 0 0 
Permethrin o.o5o e 3.81 5.43 
Permethrin 0.033 e 8.23 7.60 
Fenvalerate 0.067 £ 5.58 9.23 
Supracide 0.400 £ 11.17 10.33 
Dimethoate 0.440 £ 8.20 14.29 
Methomyl 0.240 £ 11.17 14.84 
DDVP 0.500£ 14.41 10.27 
Dursban 0.250 kg 9.70 14.42 
Carbofuran 0.406 £ 0.42 3.04 
CK 35.93 41.82 
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Table 10. Grape yields, control costs and total profits after application of 
different insecticides, 1983 

Insecticide 

--------------
Deltamethrin 
Deltamethrin 
Deltamethrin 
Permethrin 
Permethrin 
Permethrin 
Fenvalerate 
Supracide 
Dimethoate 
Methomyl 
DDVP 
Dursban 
Carbofuran 
CK 

Yield (kg /ha) 
A. I./ha 1st 

trial -- - - - - --------
0.028£ 23998.6•* 
0.014 e 24387.5" 
0.009 e 23468.7b 
0.100 e 24778.J• 
o.o5o e 23833.6• 
0.033 e 22739.8° 
0.061 e 23396.lb 
0.400 e 22010.1• 
o.44o e 22747.8' 
0.240 e 22010. J' 
o.5oo e 21208.6' 
0.250 kg 22375.0°' 
o.406 e 24673.4" 

15876.4' 

2nd 
trial 

17498.4• 
17501. 9• 
16597.8b 
17617.5• 
16661.2b 
16278. 7b• 
15991. 8• 
15798 .9° 
15099.l' 
15003.5' 
15808 .6• 
15076.3' 
17082.0· 
10249. 7• 

Cost (NT$/ha) Net profit 
(X 1000 NTS /ha) 

!St '  2nd !st 2nd 
trial trial trial trial ----- ----- ----
10800 10800 601.2 435.4 
7800 7800 614.l 438.5 
6800 6800 591. 7 416.4 
6000 6000 625.8 443.2 
5400 5400 602.4 419.5 
5200 5200 574.7 409.9 
5200 5200 591.4 402.6 

6200 6200 555.1 396.7 
6000 6000 574.1 379.0 
5520 5520 555.7 377.l 
5920 5920 534.9 397.2 
5840 5840 564.7 378.6 
8880 8880 620.3 426.7 

0 0 404.8 261.4 
. 

* Means in the same column followed by the same letter are not significant at 5% 
level. 

li1'izll!!i1l!J • 

t-1' mm 
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THE ASSESSMENT OF THE EFFICACY AND PROFIT FOR 

CONTROL OF ZEUZERA COFFEAE NIETNER ON 

GRAPEVINE 

Chia-Pao Chang 

Taiwan Provincial Taichung District Agticultural 

Improvement Station, Ta-Tseun, 

Chang-Hua, Taiwan 

This study was conducted for increasing the control efficacy of Zeuzera cojfeae and 
assessing the profit of control measures. The adult emergence periods, from April to June 
and from August to October , were considered as the best timing for chemical applications. 
Field trials indicated that 4 applications during the first adult emergence period and 3 
applications during the second emergence obtained the best control efficiency and the 
highest net profit. Besides , based on the grape yield loss caused by Z. cojfeae in various 
parts of grapevine and the cost of the artificial control at present in Taiwan , a tolerable 
injury level of grape to Z. coffeae has been established at the present study, that provided 
a base for measuring the control efficiency or assessing yield losses,, Insecticide tests in 
the field indicated that 2.8% Deltamethrin E. C. at a rate of 2000-fold , or 2.8% Deltame
thrin E. C. and 10% Permethrin E. C. each at the rate of 1000-fold were more effective 
for controlling the borer than any other chemicals tested. 
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