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A\J-- N ) A 

--00C.. 
a 1:4 

,S E M, 1'N A R 

10:45 

PESTICIDES> 

iWOO a~m. Ran"ionalb 

AND,,,-,SE 

W'.".!PseZ"kcd"e Us~e Mr. Si(meon A. M*'c--a iq 

i.. .. ..nto ,, Cinpn 

12:00 

12g30 

.,1.2:30 p.m,,, 

- 2:00 p.m. 

Open crc '.. 

L U H C if 
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M~onday,. Februa 0, 1975
 

PESTICIDE CHEMISTRY AID METABOLISM 

-:0O po Ch-r.mcz. -_ '
 

cid Gwp Dr. Edwin !4agallona
 

2"40 - 3:20 m.° o of c.." - Dr. Vivgil H. Freed
 

3:20 - 3:35 p.m. Co, ... ,i 

3:35 - 4:15 , .... c. Ao.CaicnA Dr. Wesley E. Yar-es 

4:2.5 - 5:30 : Open For'0 

Moderator; Dr. Fernando F. Sapcoez
 

1uesd_ , February 1 1975 

BIOCHEMICAL AND PHYSIOLOGICAL 
EFFECTS OF PESTICIDES 

9:00 - 9:45 u.ju. iLzcrcd oc ,d.c - Dr. Quintin Kintanar, M.D. 

9:45 - 10:30 ,im . L wijl csi-z 
Dr. John E, Davies
 

10:30 - 10:15 a.m. Coffeu ""'u
 

Y10:i45 - 11:30 a.m. Diagnosis and Treatment Dr. John E. Da'ies
 

11:30 - 12z30 p.m. Open Forum 

Moderator; Dr. Jacinto J. Dizon
 

12:30- 2:00 p.m. L U N C 7"1
 



Tueedav, Feb.uarv i 1?75 

Y THME N{V TpL, T r C T T, 	 M,,.,E34 

2MO - 2:L O p.r, nvirvnme; taJ PoJil':,-,T° v-.'':d,
c,?',v.:d 	 .MissClarita Centeno
 

2:40 - 3:20 p.nf Cheodyric:, 	-. 

but I 	 Virgl! H. Freed.cDr. 


3:20 - 335 p, Coffc' .,r:k 

3:35 - '0 p.m,. Stor,.,-c, f-.. ang Dis- Dr, Vitgil . Treed and 
?: 0,: Mr. 1.Is 'apinpins i -".ide r. 	 Renato 

4:30 	 5:30 p.n. Open Ec:'u 

Moderator: Com6 Reywaldo Lesaca 

Wodnesday~ Februay2 19?5I7 

I dDE
9:30 m. .......3cnZ 	 t, 

tu~ Miss 	Lydia Cr.sogto-, 

9:30- 1000; r, .. &%u: c.1,rP icide 

.Dr. Luzoraica Ps,,:i.gan 

10O O0 - 0!5a'm' Coffe .e", 

10i15 - urn. W 	 narly sj Dx,. Ed.r~n!12t20 AK 	 rgIon 

11:20 - 12:00 noon Ooen £o:"c 

Moderator: Dr. John E. Davies
 

12:00- 2:00 pm, L U N C H
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Wadnoay, February 12 1975 

ROLE OF PHILIPPINE 	AGENCIES 

2:00 - 2:30 p.wi Dpazrr° nc cj 	A-'Piculture Dir. Bernardo S. Castillo 

2:30 -	 D~icC:cx. 
Dir, I oz~ 

3:00 - 3:30 . D 	 ,. c 2 i-aUh Dir. Joaquin Supaico 

,i30 - 3:L5 p. Cm. 

3:45 - 4'%L'5 p x u A 1nitatIon Dr. Lu.-onica ?esigan 

4:15 - 4:4~5 ?.b ~AL ?2CIUU-ion 
Cortrol Co,:nision Com. Reynido Lesaca 

4:45 - 5:30 p.m. Opn Foz' z
 

Moderator: Dr. Ray F. Smith
 

Thursday_ February 13, 	1975 

PESTICIDE RECULATIONS
 

IN THE PHi"LIPPINES 

9:00 	- 10:00 a.m. Evaluation cf ?Present Status 
of Pesticide Regulations Mr. Hipolitc A. Cestodio 

10:00 - 10:15 a.m. Coffee "rei.k 

10:15 - 11:30 a.m. PvoposU!- on 

Reguiaziona: 

Dept oi: Agriculture Mr. Hipolito A. Custodlo 

Pest Control Council 
of the Philippines Dr. Dante Benigno 

11:30 	- 12:00 noon Open Forum
 

Moderator: Dr. Wesley Yates
 

12:00 - 2:00 p.m. L U N C H 



Thur'dav i''cpruy :1L3 97 

RECAPITAT~~ ON''OF STJ uINA PAPERS 
AND U:0'2NJ ."o? OF 70W" GRTOUP"SI 


2:00 3:30 p, . .... c. l Apt'cwch to Dr. John E.. Davie 
"n;--& ya"o,', .'.'w Fav F. Smith 

. Vir'gil H. Freed 

Q 3 43- 0 ,PM.Co foo . .. 

3:4 5- 5:30 p.. introduction to oksh,,
 

W 'orh)3, shop ' .w D- zy. F.
 

C-oup 3, Rouato VAC 

,, j" H . ito A.Mc"..}r. Cuntodio 

-,,x F' xnao F. Snchez 

1,Siday, Febral-,," 

9:00 - 12;C0 noon H e : n 

Cr: . Roo00 

Groupu 2 Room 

(.10:00 -10:33 e.m,) COTT- r':; 

12:00 2:O00 pm. L UJ N CN 

2:00 5:00 p.m. C-,,,,,,ro (cont'd) (Same Rooms) 

(3:00 3:15 pm.) Coffee W, 



Saturday, February 15, 1975
 

GENERAL SESSION
 

9:O0 - 10:30 a.m. Prsetation of ' 
dazions of Wor'.Kshop 
Grcup i and 2 Group Leaders 

10:30 - 10:45 a.m. C ff - 3 e k 

10:45 - 12:00 noon ?rsen%.ion-: Reconnren
dations of Workshop

Groups 3 and 4 Group Leaders
 

12:00 - 2:00 p.m. L U N C H 

CLOSING CEREMONIES
 

3100 - 5:00 p.m. (Picase see Program B) 



RESOURCE SPEAKERS
 

OPENING PROG AIh 

Bernordo S. Castillo, BSA, M.S. 

Clemente C GCatmaitan, X.D. 

Abelardo Somont, ?2h.D. 

Renato i Capinpin, BSA 


Reynaldo Lesaca, M.D. 


SEMINAR-WORKSHOP
 

Ray F. Smith, Ph.D. 


Virgil H. Freed, Ph.D. 


John Edward Davies, M.D., M.P.H 


Wesley E. Yates, M.S, 

Acting Director 
Bureau of Plant Industry 
Mfranila~ 

tacing Secretary 
Department of Health 

Chancellor
Vnivcrrity of the Philippines 

at Los 7-,nos, 

President 
Agricultural Pesticide Institute 

of the Philippines,
Manager, Agricultutre Departme:=n 

Shell Chemical (Phils.) Co. 

Makati, RiAU, 

Comissioner
 
National Water & Air Pollution 

Control Commission 

Professor, Dept. of Entomological
 
Sciences
 

Director, UC/A!D Pest Xanagement
 

A Related Environmental Pro

tectiron Prolfect 
University of Californiaj
Berkeley, California
 

Profes.or
 
Director, Environmental Health 

Head, Taparoment of Agricultural
Che~i'ntry 

Orezon s'tat-" iiv r'ity 

Corvallis, Oregon' 

Ctai'ran
 
D,..art:n of Spidemiology and 

Ptublic Health 

School of MIledicif, Univarnity of 

Miami, Florida
 

Professor 
Agricultural Engineering Department 
Univeesity of California 
Davis, California 

http:Profes.or
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John P. Humaon, Ph.D. 
 ActIng Director 

USA!D Hiission, Manila

Reeshop Feuer, Ph.D, 
 Crop ProducZio, 
 eals
 

Coopcrai: " CI.-. I.R3-USAID Rice P~ograN~orrian O akar Ph.D. Chief, S F Tnome -
Agzi. cpi u~ 0e aiopmnxvn,Sineaon A. £S-€ocapio, BS.A. 

USAID Manila
Chief,, C'.*,
Bureau] Poteton 

r"Divis-*ono.? ...
 
Fei< P, ,-'c- industry
a agi P..,A. Enlto$ology kclvi
 

Department 3f 
 .
Edwin iHacinma, Ph,. Professor a . PZs ticide 

EJPLI3 Lcs Bao Lc.;grna
 
Fernando F' Sanchez, 
 Ph. D. Prof-ssorc 
 of rnorno'ogoy UPLB 

DireczorQuintin Kint nar , M.D. Rodent Research CenterScien c sarch;' Chief
 

Biological esarch Center, iis'r
Jacinto J., Dizon, M.D. 
 C :h.f I,a nSclig.e2Ce Center 

Sur e u . -s-,,e Control
Departmentc of halth 
Clarita Centeno 
 Chief. Rerch & Deveo Section 

National 
aclx F Air Pollution 
Control Commission 

Hanila
Lydia Crisostomo, K'tS. 
Chem. 
 Chief Agric" Chemistpy Section 

'ahoratm.,y Servic-s Div-ision 
Bureau of iPlant idustry
 

Luzonica Pesigan, M.D. 
 Adin too
 
Food 6 Drug Admistration 
Depar-en- of HeaiTh 

Felix Gonzales Direcroi
 
Bureau of Fii:sheries & Aquatic Resources 
Manila
 

Joaquin Sumpaico, M.D. 
 Director
 
Bureau of Research & Laboratories
 
Manila
 

Hipolito A. Custodio, BSA, M.S. 
 Chief, Pest Control Section
 
Crop Protection Division
 
Bureau of Plant Industry
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Pedro G. AfabJe Vice Chairman A Nocuti' Director 

Dante Benigno "BSA, Ph.D. Ant . Professi*o upb! 

Cclat3., As~nas 

• r'" " fl" 

.h, , . . 
Malaria Wa w n+T",urv.'i'' ' 
~02 000h,: 

'c'e Center 



DI C( 'IUO.. 
Bureau of Plan-t 

Aun n 

Inistrj 
L 

Ditnjuisdc (7u:tc, frz 

In behal f of no 
to extend oul rerrm ''on 

n,11c 

.P,c.!,pAcza 
yC'r1 

udnnlmn 

2yU0ittoo, 
rne0 this norin 

ia 

thin1 WC'i to a hioi gllicc o .ab= al to participate 

ThwEr-ai4nNA 

Phlpin 0 nn nv017 

;,zKW 

Areyp'n~ 

. 

,=g~w 

:±ngmtin tho 

fr'om public 

fas3t deV1 0PA7yi soon' W; rciwl _, in;iut"160
pcoticidn n yayiv 

of: 
Cwc,.= programsi which hnco 

crro 'n 
 2W.PIIe~a of AN 
 acnd maintnin

cutrf:cty7 >
1--ii 
 h f. i, 
 throw ,~ deenes O 

Crnl ncwninh 
 " z qn!ipro ocu 
of cio , pa.ritcyrl2 

thrn- jnou yrol %6c u wL ih thu Wl-zoanl use of
5i, 'pu1 i . l ar opec t,,. w.ith hair in [ .r-imin'ate usa, ai.g. poisonling:in foo0d an K thn ~ '~I 1 ciPCIE-pC P f rLL/131C[T, desc~truction 



of beeficalMA in-cisvAO! nf r"istnc- y ng iclun 

*at tothw T !A s
 

U~
Ouppiibr of' A-f 




• ' ".( 
 ' 

.'/ . Oi 


!0-15~~ 
 , r:, 5 ~~"10 2 

INTRODUCTOrY 
RVARKS, 


Ray F. Smith 

Pr'ofessor of .'-]o~

Departmonrt of 
.n 
 olgcal Sciences
 
Univ r ity onc.'jfo,- ,, Berkelev
 

Director, K/M
Al s NATRa,:cn t F'cject 

This S'....r/Ww" in t hird in a sries A which theUniversity of C--f 
 .orn:i/- P, ost nngac 
 project has participated.But this one 
is .-f ,.n, y'',, . vhr', it,, 
 is every indica-tionthat it w ill
believe tnis 

b ,. f th m j."
,v'uv<.s 0.:'01 ti a A. ... thfact !tat i,re: "A the Ph!i/,y7!nons, we,'c'an
 
start from a much 
 'trrc.r,
Ss- thn. in' many oke, cout, :
of training in "The iVvrel
 

cs  ... ......
.........
d awareness of' the needsexists here 
 ... c r 

in the Th' ppir s As pd .nf.I 

t t 
l y


gives strong c ..... 
 to g :'.th 
 , - job f ,,r'm v .' 
. ..
management,
 

We are now in 
 cn
of th, most critical periods of man's existence
on earth. What h.Bppos during the next 
few years must an 
 ':i11 provideanswers to most vital auestio.s fcr man and his well ho-ng.
produce an adcuit- -. : .
:o~i s, for
y .
 ho w:-'lcs" ''a''-Cn dothis 
withcut frrozr,.valv 
M y'-. cur' nviromme,.t and its F',rre
productive ca 
 , Can we 
,ontrl or ,ii2.nat, 
 t, , diseases of man
 

that contin s e w . ... his H- n 1g
 

A cpitical ,-.l, 
 -c in.......
a sazisfactorv and, 
.... 
, t .. sethree qus:,t'ons 
 , and :is,, co'Trol, 
We cannot produco anadequate supply A OoA''-swlhu mrv 
 et oto.Acro
maintain v. 
'..v_ 
 car anviron-c-t without a o.zc- .r't 
 contr'

which -is , ... or,,- .VA c
• 

which plog.102, mi, 
w..'. .. p. c-..c,.
 

It is 
for these .c.sons th' 
 vit. mpotuction and pest control
are placed in a 
new conxt todaye as 
compard to that prevailing as
short 
a time ago ,s fi,.,vuye.. 
-h worlds expandin'g hman population 
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requires an increasing supPiy of food and fiber. To obtain this 
larger supply wili require better proroction from Zs cs, insects, 

[troughi, ',.s,, 


and other pos. Lnforzunat., the task of "c vi this dsired 
goal this now become 
norc ,. .... " A . " : " :n " .,As in :"ad poduction 
in so;10 ... M Go un, w;. 0"S.' AL" nuhi.v' 

V: inqr.-',,v.:' v~laz- ,n:,cult~ural mAno .i,, rK s,,".
oma ; ent
 
post ou.o howu'wI" Yl"zii - " '-rlyrustet
 " T fcn. 


on ver A = 7os.FnCAPV w aczrpw th utc 
bas, f OY' MP.. .'O NO " M
-0_.r. ,s 
 tot
r'csi si,nc s zoS:c a-zza in no w,, . '.n u'itncc rua irn
, pc, 0 1 p, Corp, 74 v.P', Q! 


incc opU .laA a gruatS reducoUth. v c iiv of chuc',[ai
..... nv sn 


pesticids in a " .... rtai

IO.:I 
 -- . C.P .. .. r , : '.tinc 7U 
dest ruc trion o:f:h:,-.nic ai i n.&L 7.2 , AU.-V U'PQW =;':f r ns st c u, r~hus ',WbI o- -i an: 


p"sticiaus a'" 0 c 0 our crops and 
our heanh, in fac* Meo sici.,.hao, ,s which.hv, plagued us 
recently hvo dr:,a caliy .m,r. z"d Ow ,.ssentiai ro le of pesticides. 

This Semia/.'orsh s- ' ho wo'sesson r.at should rasu3t 
in a functicoal plan fur the SoaP , .... = f .LCPsr ' inm, o.7 S the 
Philippincs. sul. Mo,or f war to ip., .ovad put conrrol from the 
recorannuations of this -ctino and 0= provids inrcse croD pro
duction and i:prec human h!, . A also shcuid :d to the con
servaTion of ourprwc.s s 11 .... idps. 

A, who tro r-proEent-a:vz of [h. UCAID P'si Management 
Project, arn mosT p.cad to i. ia to w-ork ;.ith you in this 
Seminar/Workshop. e look for';ar( to an extremely procuctiv session. 



L
 

t9:-c.)So cr',~ TI ;--CC ~ _z o c o a a r 

Smith, 11r. C:-f -. Ir-. 1>~ 4-ic7,nts to the Peoticide 

tC !7j*C, 4'S-f 
'-i 

Sei-crW w"3102 nf the ft-Cu Jicnd 

re1 s .!1 

prncn.t-
1'101 

kno wlc>er TV- *
I. o-d-

We are 'uiih 

inti.-r- 4 

indoe v '-- 101-s 

sC 1I d "'.2C"C :L I. 2 U tioot T'u- Z ~, ta c of c, 

fore-st ,*, T" 7C 

C -, d b. 
Vity frcL Pi,., 7 -c*, 0 cci 

PosiCI-L,!-,- -. ;ricultural producti
inc 1 'a,,ng posticid

2~inagcc:~t1U - . a 'y 1 opunt of hi-h
yic ~i''- ~ ~ ~ -I .,, _,ff rto toi lt increaso 



-2
 

Thus, in tho barrios, ;;e arc proposing~ the ostriblishncnt not onlyof restrictejd y1i.cco for plant brooeind~ but; Also of raional coners
for crop pr.>Kc'On1. Consoqcitly, pas .ici Ju :::7naw.c:onisrt
tlrouh ou cccoj n prnM.O Col W~'2~c)- apli.dcv lopcd zonJ 


wi th pnsiWno
 

Owo Pivcvny ! os 3undr-W Ynlipinn

took~ th v~acn f lvnaiunlodA po 

foVr 77. n~roua FA n= 
 aCM~l lai 
 oip
 
linary n o oonunz ro~lciwus
.,t AWohr3 Unw
 
con12ir , chn 7h mo K 
 ani s to inrovu ca 'I p~ iu 

in' w Ax . ofcore e tfip n v n s, a e
a 
 w i ~ c u
 

yio~r irw brway7 A .
 nvc 11YAWt a i~o 

of otfr 
nn noju Non ihlcw Aa0 % -xxi. n in e 
h a v e f p s j c L = a e~ n n n a l e c o d . n i v c a ~ r y i R oy i 
o u d 

v n ,,_cn rci'r' 

TechnicQl ajwA naa 
 r nwc 
 noy nvt. 
is~ ~ ~ ~ 

inn I
 
~ drtn~a;-~ ~ ~no My~ wihPn-;Q~~nyn ~nlr c yape 

Mnnor ofni j hi 

governr n hud iiin io nl Lpoaf- -- k-1 t,'i pt:?s c'deand Aniluo lic.s prrrn f-
 apli atrLoi
prope:r us -c My~ Aw.'wnni7l ..f z ul bw1MR souin Whe hands o f~zr =0 hoji!7w inngr.u ntril shouldbe handledi Mr byii? tciwwo n1%wo Mvp full approcCiation of h enL ~nc -ui 
 ntnzr 
 hufor un'inr
the cheanicl1 

Pa's icida raiqL n~ U paonnl 
 laku inzftol by thr,govern-ent 7A ove hu h n 
 - o to it ' t Ofotuffand aiii-l AMc~ are. free MA exosv 
 ;n acd contaninotio

Inforvain a ood poisonngr(;2in A Nunn chaO1r ~u corntamination shai4udi,als a ''hu hU~u in doisn appm-i ~AMt nn-tunent p rarm. 
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Coordinated poison control centers should be established in 
sPOCific arcas to help 2ttend to .mic 	 -emergencics caused by pesti

,, o n . n1cide and to ho instru.tig .ovi,uiace to occupational 
.workers about p'rcr pestici9nir . 

We hope tt. n cur "  tinicsin>maccent should 
lead to the d ,e o t... f- ro rr ! s , (-,r ut lo st 

progra s ond regltiv,. 
............ 

thi.ct -
... 
n 

... 
Ow jnvc.'- , o 

cvr'ont 
nuf 

,2 

control and ' 2mhIn- - l c ofound ocolo
gical princip>2 wv,,d .- 'o t,-... nusicidc 
in -)renotin , ,h-m'mh -w '-v. ' t . C. .. of.. - ., 

As head of t'h. Univ.i 'rvi V. 1;na bon LOwh.. 
 cenor 	for
agriculture, e uc" Un n! yoc.,r. n ' ', Q.nl curtry Vuz nls, in 
Southeast ON", .. U :.M .. .. , , 	 in your s_,i m_-.nr-,orkshoo, 
We will do our pam .in ctr i n . i n , ... " r irn. Your findings nnd 
recon:endtionw will o..d " hc.-.r 	 :an"un cini for increased 
agricultural pro.c,:iviy nn for ,t.. - th and welfare in the 
rural 	areas. 

Thank you. 



Dr. UK? Qumn
 
Acting Director, USAID, .Manila
 

Mr . Chair =~m, D aecc". ... 'L i o, Lr." S: -'ith, Sa-nonto,C= Director 
Mr. Capin',im, :,fa%.r, ..... . .. " m-


to h:-vu ope ning
We at<n dac.!i~hted_ ycu here in, o....,ur" o.f, this Pesticide
, 

Ma.. n ... al"....de-," -iht to join Uhe Bureau 
of P'lanqt i;-i.Jtr... in this Su~li= -r-k.7 sh;cr ",>. wo hoop. thn'L the, U.TI) 
would connnnanauL:lv bn i....a.:od,, vo.:n- ;in c sQ ! wa:,y, in this kind of 
soeminn:vr 1 bliinva "etcd .. hidsn-;-"s ... nth ro
 

this q :, othacr ws- V i :g woy 0... n in a.ne.s..,,,n_........ 1 L..;4 0 i, 1973, ind~nner"" d 
be dobledcz ct7ing Direc, USZD Manui lasheDrfo zdv 

Wo are haeppy to.intr.dcc to yu our ruprsntat, I, Fur 
whO is an.e.xurt in t&3., 00d_, 1 'u r,£d:h: thorn are 267 invited 

-
to this seni .... 

are ......... n . C ' ...
. ... fi m i .'' 2... . 

in relation.ship. Lao pl.- . n, z- fond"" , ,.o,
e:;, e alkin; Cobot ....p'ru ction, u... 

the pa~st. ve-nm, wo 2ne.:-,,<,rl- ... i;:tn consuquen''_
en.:p-aria:cod 7n"- crisis:...rand.. 


. , '
 impact in ,Q;r-0 .f f.-.l ... th; ,c~nOPIC..],i Qr,}..OV.- 20 UCK ,h nsm);i%r .
 
. uni-, '' pO.'Ulviq:C'n V
tion ,:xpe:.rin- Lr.:lnvt n,-_.:ohy: v r 1000O , iho world.....' 'a'
 

tion. 7....i w; -'-. f"r;. Q;.:. fn rw'r. if " r .",' , 

MeChnirrn zn. Dhiiooi., wic.:, "r,.o , i in n fond production 
p WOeroi ,4tohn , innwour o t mstf our criticaeto f-d io 


lis tas,,rn H-'-1' ! ;v.: on, Cot na . nf.:;" L..!ticlln< 'h> ao, w, go into th'e'

envino i;ontQ :c':n:w. . ... ; 4n ..,t . ,, in ji, , should 
look at i i t:i f -no "Un'ni.- flu I 

or..n. !.wol V down te '.,wy - thiy cut th t 
f o r %bo ut.'. " p5 moo..t . n, r'.. - i l . ,, ud AI D2...% D O u c,.: 0, : !:"n w;; L. r , l l t,_ i n 

: n-y ':' n1 ?z 1 '.W! U. h'"V'projects, A7 ., '':L'"' . . :: ..m" to do some
thing ab.uut rs., ts ".! n,::',s birds um n' could rid ourselve 

of trouble Frrunaptly , ..,o..... , ,xpr . positive support
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on what the proposed te m ha3d discovcred. 

It is seious problem in Latin iAericp; it is a serious problen
 
in Africa; it 1- n',rioun vr,;R here in ,;. Philippipo.s It -,
 

sti tc t t " n "N %. .. . ...2 ..V . crc;
. . 2. yc' rly. 
-
Ther are-.1u, n ti:. , : % n V ! ,ct ., ir ludi,. 'ho .rwnh cr,. -" 

andigrernh p ,r: , ",.t f,.r. i o.'ta t to, h, i soup! pcticidcin .
 
managymr'ct v'rp .C' c - . , :v.. ,F-i4.
rr 


,
on possibhL r,- -, . . V ....,',hich W22 .-SVIy V in c"ce 
cooper,-tin wih Y . :,1. -f lj Thi ib .' - i L i . Q 
have intrns i w talk

t
ing about n ;n-n i f -

In thy f.. !r...-, am ", - =r m ,n rural - -,lcation,rural
 
irrigati n, , .,.,-!.',:: oh' All of these
called ;1A. 
are deile t ~l t n frmcy nrpov t'r incme. OIf course,
 
pestiCidC . F M. t ,: r i '' *-rt o ,-crt in t*o-.
 

1 thuM t -t
 

,,
 years in itK . d.c . n. . Program, 
despite fluwaq , ty:hn no .... .. c:.... in su ch prora ms,-. t i 

the USAI1 is i--" '0i wit L s Prgram of 

ar "n o" vd •~ .n lvv'l, ofaro 1 fl S&l CKN- 11''', r. ,u:."ii-n in tho- Philipp-ine.5 isM -f WlhP VlfrrP pry= VOW
 

high, the p , V":;'2r1i': f R micF task tK,5 c:,u rtry 
faces.
 

- -,t
Thcrefor,-, 1 it . .. -t-n,. thn ,M ID.,T-involvedt.i:-.k is m..,. tha L: 

; -ii" i.(.wn throi ...... . .k < : o 
Philipt.. . ,:vo ou: c ,:ri V ,",'il . t 
in the T , Mi tcW5,..*. 

K''','c iho picgress of 
all the .... 7K. : ,-,', "y twine progress
will na.' an " r jv . . 0'U.. 10i5 C -r. .. indeed,Vs 


Kr -i cc-r 
with oth.e r . . . ". . . . 

the pror,. L n : 1 ';",. -" .7 t -lation 

Secondly, if -'. .v" t. V.k:ti, .-uu. fnc a handsome and
 
beautiful ir,-, ,.'.:!s . . '"-'<,d States, Europe and
l :; i 
other d:vel1 1t c:.ron in this count,ry 
have tri. ". i',,:. Morev er, it shows thnt theyU-:T.::tl 


have the ,n(oti i ,.
 

Thirdly, "n.f:3-. Y' ".., 2. . n .. c r,of bu close, 
relationship h,",...*' Q i ": ;,., e,.! tho nit, d Stat s, Filipinos
understand us: c ovc:'.. lx., ,nic like t, think that they understand 
Filipin ,s, if :;..i :', '-.
 

In closin, 1 u.t wan. tc say that we are very glad to be a 
part of this seminar-,,oshop. 1 see that Dr. Feuer is with your 
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work group and' he ?2yvbo na1iod to -",.cry cy osiion. you lic'.ve ,bout 
USAID. In fi-ct, if'yo would li.k-o z&' :n of -ur Offlicoroyi~ 

lar nro quoin, wc To h:.ruy ccozoc.' y. 

Tharuc you vorv uo nnd e ohYou -3.1, The success. 



,- ,,.. ,L , ,. '.C , i , ' '4 : <1-C 
.' , 4 1 A , P , .- ,. .' ,-

ADDRESS 

R. I. Capinpin

Pr1sidcnt, Apricultur.l Pesticide
 

Instituto of th, -hilj r I'Agric. Chemicals 
 Mor., 
The Sh"- Ch.... c , (Thi!.) inc. 

In behalf th, ur-l.. nTtue.of Agricu -ticiin of the Philip
pines, a11" - ........ .ot.c.cManagement Seminar
and ",'::sand ,ork.... -h :-e.-nirc. ii. = y: :i;:.ly .1 -,juej, and inf a way,. n,: .
 

compli..nK .. v,7 -n;t ,:. -"n. q-,
r,,-, n food producticn
which rooni:o V- "- ..... pctr!" o5 a-ctural 
input.............. _nt y "w h Dii.cto" CastilKc,
 
should he ' 00 ti-fceted look on
 
the subjc c-:.,.
 

The u;g :-. no"! n j:"c t '- rowingcrpopulationbring, int in y ' -,: ..aicultural ;,....,. i 
pesticidC5 nn 7 "et, .. :s KCT%-A- : 07 .P 1,-jsAd 5a'eg"ard4n 
animal.. .. n2cij.-,,1.. : in" aware that t he
products. w,'' d,- i.. vlw- to tw i-c .,munity-, 2t
 
largce canj ,:n ",
-: :-.i. .... cc ind ign , ance.
 
Perhaps t" K;,-'e
.' since the use of
 
.gricu t' p. w'-,. ins 
 rd expanding 
rapidly while p''.ic ,-:. :-n n. 1',n'"ng n M ind. 

Reallt]orv F': :,-" 

A icst crec 0 in th.ha 


absencr of ..... . 
products D. . - =i V lives of 

an j rg,:. *:jito--v .,on o-r . a- ticides, 
, th -i liiino 

farme.rs: vp'plyl.qr. i;:,. t ,ni'cik is.'wK- n,.:- ;Ku. consumer s of/ the 

ai , .. ,, " c.. ILK iv"" - : ,. 1, c ......"" .... "s x .ort-oriient i 
crops such an .... l. i -ug'cano f-ollow strictly the 
tolerances rdorwhI. '."nQ Environncntal Protectionno hu 
Agency " e 
top of these ,trictstiNar5 ,-T,- A" rican fruit companies operating
in the Philippines follow their cn rcguo;atoi policies set by their 

in th M. .i ov. well - importing countries. On 
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U.S. offices. At present, almost half of the pesticides imported

into the coontry go to these crop outlets.
 

For rice and con, the c 
 nWo..nt 5uporvibsJ. credit programset up a t,:chnic ., Wl, No
1 ',I , s ponsibi lity is to
screen the difl-,ert 
 rrain "Lich c. in poviud , th adequatefCncingr. in Q, , :icn:, ,- MI a- i. haz:d posedby e-ch pi j .- . n - " 
in Ce iKn n 

i. .f ,,drew c:ETYnel, 
j" 

n 
 ,n' suppliedthe tobacco ,T.',,, :zly .
Www vc -. c:' ....in :"f :n: . Q w V:
b(.ur '- ,: t.hi, c.t he t;pr ae,q 
continue to fin.:! ii; =1 in 0c.. ... ... p .ar
buyers of can w.f --". . . :Lvc: 12 - .i .sible
for the high W "o'
.n. 
 '"c "-ich
z ; :s 1 ienough ground. , e. 

for outright "ejecti-.
 

Sshould W
1 
 01i :is" .to ,offii ,P 's 
 suportto the gove nc,'. n., i - ;ii.se of aqir!CLI;T.::- Ft 5 . ji , - .iic. andZ 7 i. _ibu.i.rK: ,',. i., C.:(Opd .C.lr i w,,ith[ rih. "urLT.'; 
Of P10nt %nWQ in!Pesd cidL/ i i .h c;.,:00 Of" S"nz., i rJ-ing U,, . ... Phi iipFineMUCK =i' so. 

- " • r,. ... U ,r~cj~............
7Ai 
 ; 4Vl~n
Presidentia-Ducr, tqrnugh, ANY ,'w.i "o tn, sicri,active involvementof the Phiii Mi, ' .mn 1t :) 0'- Alimntarius Couraissionthe join , , taAA A r 
of 

: .. :-n; Csn , in responsibiltyis to protect thnhL A c".r. anI to ensure fair trade prac
tices in food n-' tiono.
 

Contin- ly 'w(cCTr_:n,_
 

Pesticide r.--.ch an'd dewp 
 ment has be.en one of the casualtiesof sustaine attic' an the .r.'nrenrrt l asnects uf pest control chemicals. As a rcsult d eveI,<-,u-t c>c of pesticides have increased
 
cansidera 
 Wt,
'." .co"inue= n--
compounds to meat 1he ,eeof mowif their serch for fewer 

-qricultrmm ana to finn the answersto the questions -isu. by 'n.r"n o=;,iiis. it is roguneiallyknown ir inst ', .. ht a pastici.., :y
costing 35-0 mill 

-- ic. G-lu years to develop,
with m t":;ds Gf n, chemicalE teing testedever, year but very fox ar, co;s-,.,d OS 1Mrketab, .product s 

Pcilution
 

One of the urersiranle side , fect of th large 
 scale use ofpesticide in tho possible cortainnin of hE erironment with itsresidue or m,.b.it. ,,'ve:, YW.orn ,,v,.et alarmed with thisparticuir prublcm, M. u,s oit !lc 5ijIt of W, fact that pollutionwith pest contro l chemicals de1 on largely on 1evel of pesticideusage and we- SI conJdiion. whi,, ire responsibl, for the chemicalor biodegradatin of Irh. p 0 The sticide us-;e in thePhilippines, particularly armong cur rice irn 
 corn growers is still
 very low as born,- ,ut oy a recent :urvey. TLc Filipino faner,,:crin general tends tounder-d.:c or use less pesticide than the recommendeddosage. O the other hand, Du' Lropical climate, i.e. bright sun, high 
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temperature and humidity and ialns 
are all conducive to 
an accelerated
breakdown of pstici 
 d:ia mat.Olitc. A sciertifis assessmentof the probl:w is in G r tdct-R Lnc and r:": all the oossible
lOvd of po!"t.'n ,. 2"t rcmN! gij,,res can be: instituted.
 

Today thn 1412non 
 ,f thn mid 60'. 
hove been well learned. We
are aware of Q, .r.b!,rs that saround the use 
of our products
througjh ovo-u -
" mi-u in 1riculture a nublic health.As a consequence, w- --. m_,in- yruot efforts to see 
to it that our
products a:0 ul crr ly Ulu 
 (i,the ;ers 

hat eveyady hp-s fQ: 
and v nt
5cmc people indeed demand
is a erfect c1 Kect
.... 
 or lots of insects or
weeds, hanmlv 
 t..-..,' nd ..
si.y biodegradable. Over the past
decade, the di~co',.. 
 I "-oKp,;tI,!w has ubilantly announcedagain and aga-n y th,", r 0,
.... 
 cations and authorities.
But this ideO p1 t 
 i y,, 1. K 
fjnd in any eccnomically
usable fo:m. 
 Tho c.'-Ty ' ,,.,s ,x .,: Pesticid-s are essential
to large scak o 0 c' L),tin. 7:T,Aiffernt pesticides now available in thn mrkeL, though not as 
sc,ctive as 
 ve
may desire, when
properly used will not ha-n its environment.
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ADDRESS 

HON. CLEINENE C. GATI.LUTAN 
Secretary, Department of ROath 

T.ank you very much, Director Cvtiilo, for ,our very kind introduction. For one who hs lao..r; mo omly for svera- Y-, prtiularlyduWing nu-wr:t-. conferences,3 and relicef ,work ftar typhoons knd floods,
i am oliy 

2
-UCh

1 a lengh -. roductc -.f myU.O.n1--L.y 

Councilor *>', t, ::isic: r cc %, T,M o n, hr, Smith,ir. C. t lic, h. Cpino . ni :, D" d nK K - d mN' U My

Friends, ta.c'z s ad e: 

, 


I a'er-p vory-mu.hr.- ',y mo t ogiven... w-.."Vith you 
third of its.........d in 
Or': yor 
 According to Dr. Smith, thK
 
seminar-workshop is
point of thes "oterof -.oc,nciesthon 02.v~e fst
whih,: ....twoc .pt c o'nfrcparicpne A, oo...0
 
the Phi.ippines 
 is nMa. 
 ..........
the 
 o n
 
this seminar, ticulrly
.
 to ' in the M IA... of.. .. i ih" 

1" oul WV',SGUci ,u w~e =0rb uildzi ngP: 
 ...
, ,- Vrt V--f:, '.. .,major cropw: in-.nor- dav l 
 =0...
mn M vim among. tur a,, .,.
 

Ocoroic C22= 

support our r' 
oaL:' Qon:-
rn KUExcalc y 

A~ .......... -., ,;VLa .,..i,h of7i
Drop ic la 
thri ,o.... i 

at 0 ,12 f,: !" p": 
n2 ?"iiitd 0 Lc7 va>ri ousiV "h 
 ",'.: a, hoboth :"Q"Overn

no tLan"land will b ..-. d tide'e 
 [,:.rte11 lrd,.r. lyr..kit u n..
 uv ua 



-2

of toil conditionrs, fertiliners, n1 pesticides, Pesticides in
various for,:i ar'> used extansively in agriculture. Indeed, their 
.conoi.ic angricultural boomt-ceto hardly noed to be
 

wnphsi zed.
 

Apart frc.m W,-eir use in ariDc ,le aesticides are of estimablevalue to M c WNW Before.inenons can be a'd, to superficially
fear ny" r,,"-k by r'ninc f -nd
'r"m :-'cM--f'ah'c . 

Our "< ' ' control yrogr.. ou.. not
fiedld, w,_urp it not for pesticie, Thr hove progreosed in this
r,.nsttoai u
 
,
progr.;n 'd- qc, rnL.-.-; "
vm."! in conutrol 2chis.-)o s .
 

........., .... o...e" a!
hyp:t .. 
 0o uses
fui&and... , f2r7sor .... o.. t.... qtarantince
them in divi 

serv 
fectinfl
ices. 

OfT co.rre, . *C . V -_ comnon ;household items. They
u.,,.i <,r ' -. 

<! e 
aa ted fields to a li.mitedo . .;woudt,' But1 
 ttlemoe on this
 
point.
 

I be vur indlJr.-.ce reard t our rrience in1 lhe useof pesticide in ou" 
diyaoe contl'program, becna i my orientation
 
is basically ..pl' hl..
. h. i L-,t"onz i will cite
will also WIvc I":cnti,5 
 f'or .__ . 'U. 'id ±ustry 

Oui m' :zia contr,,"... -rar. "in th-,p r of C C started as a pilot pro. t in.. !. t ,..... o;O n'to1 nc .mss the wholecountry in , ASo'" t ; .iborAtinyear, .a.. d
took a he.avy till. cr T-.-, s0.-
 te'rural uasses.Our mlarin "01 1-

- "Adscme 2 million
 
case.s di"
 

-n . . ...
954 


In 1954, whan 4 cctjl ei *rr.rpror, waOys on the way,the number of " .. ,' ""'"-- -' to t-, Departent of health
 ,as 71, 36 '" ;, .-<, oia: P'o ' 92.n"r 1' , r pO. o i.,t.rankssecond W, Nn,,n.0 ,_,ns ',.of a th UKme.. Th, number
of roportod dyvh w-: " 'or"a ort.l_ 
 rote of 22.7 per 1"",000.Leath-uise it " , .-,. Lrg>...the Uim cw.Cu:ses A: deat.h 
during thAt ye 

After unly five ycars and t,. 
was in 1959, the number of cases
became 6,763 or 
nly o."8per 100,00 d irnked as the tenth leading,
cause of nortality 
 " year. Bet..een 7.4 - 1959, morbidity rate
decreased 26n,. while the rortality was 
roduced by 621.
 

http:indlJr.-.ce


But the things 1 hasve cited may bo f~or ihe Larric ttsic.or 
alorie. VaLh b ~en the ipact of this on the agrculture sector? 
Consider th foiong 

TViC rv4UC)c
 

expa50%- of Azy LI~vto n1'v in y 0u increasc' in 
yie pv ' Loliit~ fm!ria in ricecni! .oic 

expnnin z n~y WyKLj C jl~c whicn are 
'fvrbe cohrMnprootsilmn of growers and
 

said, to o wzvtc r n1M 1QUe&vC h 1966 

mntnua rvwr of QA L1Lc Aorhii~ innv 


the Phlpso n}. 10pror1vw n n15 nd 1956. ASj 

incrose in cuni ,- ,~oA trn- V oniml r-fl -a*c~r 
into stone rai oiu~gnd-nnapthe 1060A ly 

may to ait yc~i-nyf&r.Nverthelesn, the.duev 

reducin D:rirnc0cuoji rw~o r in helping~ to 
m~akeJ avilal thLoo5T umniswc 

Evni q5 1A.n:, nori NUS wr ousdvrsC-.
 

effacL To..Oan.........vunoiQ~n~ in Faxas, Paaw 
haid a costy vxol~ wt aai Ano it started its opex ntions. 
On Fenrors:y, 1071 aiky 92 oun -t' m sYr infected with 
maai.FraV m0-haur pa mann la, prodction perccAnc1 

loss nf 224 th 1L labo Kc is affctd. E~venrmines which 
are .1'te in ceII i areasr a.ic also 1.repbic co tho impact of 

-malaria. 

Anothei di1 sn, (iu. control ofv> inrvolven pnn . c'i-.*, Awhic 

schi stos c::js is., Thu ni ea oe is onu of Dur countT\''s irpc rtanri
 
disease prehi ens whi ch .relate-s, in layqu nonsure, Qr nri culturn.
 
It has beenr es t ; ated , an the ass of the stun I .s conducted, h
 
the annualI os rc outna ir dath , didaili ies asnd (005t of
 
treatment 15 05~,(Ok.MG,9
 

http:ttsic.or
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In the Ph 1')iPr'3es the diueaoq is prov~Vent .inarricultt~r1uffocting nostl far''L areas,"crid their 0nrills 
 t is then~r em toreai(-o thti i~ ine a' ror deterrent rn rgriC~,Jj'.'2 attVjti0S.r 

Norte, Rro'''' !,O hoctnrev of ir.....b,, "rce A,
 

by land c>.:rs hup 
 ' ther people w~rin in~ th area- inr'- nbt bocome 

other siml= rex 

. tfriens v gone to the et of citing the'c~3o sttiticsIin order to pro'uc KV via role playd b pic~c 
 o" rp- etcirY'iour prrnzelt wn' of' lives- ;Y norarclua 
 ytm
 

in cons iderin Yr nakr 
 , we~.~had~ uze 
 LhouL 9CO 
 0Mg DT
75%i wettolnQ cd ro Yro rect !hi alna wa,ou 

of nrZro2/P ni ''-cIn~la TanV,irairdel 

half a. illo r1f jf.1rfr0teUiVuno
becase of V2dw:-tw ~l . 

rDT t~tha 07y, honr didrfincould ho 'Th -n n, ;,,f'' l woy = fun '' yoflzh#toxicity to u C,=,7 otr rg-,u s 

agro-cninnwrin
nqn'"e
 

With al thi of4 .2;znvi Low '2.,cid, N01 t@x1 c 

and on ho cvrw - 7c,", > javc- effectivea-nd efficien p~cd fo tho .wai 
 V th . ur of So pcu t,Using pestivi. -n n:: >n ' 7nn ai i4'ir n . hO tc 

intc'rfor wih:n l;h.th 7ro"''I it.4thc re'gion. 
1 L 

6:Y of2hul~-'Vi he re -ono thn 
" 

af f cc td ini.2 behnyaloVc117 y of .- '' I.

2
The Prvl!! of p~io 
 ' ornmp2. . 'v- arsl Zffct 

over tho v-c V. fr ooiji r w 47fpptcY - ihtoi 

over thsn ': ;zi jjw - " 43i einqucitjly 

In our 
*'o~cu ihth 
 ~ hotc'ldrsn tho pu'
honith sarvicwahv 'blic

nty2wp 
 neoo 
Ym arorl or'instpt on
 



Our positionr, therceforn, Ai the prooont is to contdiimc its use 
becausec thdcW na ruwil:ada fi 'u Even so, we 
are awar of the hnn ~ poanir1nii*ufczo prticularly 
chazonic -: w~rz s cf p ~tent pesticide 
MLy Lli'1- !-G f1 oh tricd~ to 
do sovo zcoi V: 7. afwyoLn untL~v a 
forn& o-nriB. z "n; nvJaf~i fgwtcd o in~ ux. 

committv Q MA V;Ka~ro , wih1brtr n one of 
03~ raning in A Lzcesigan. 
Will you plaa' 1t erc~iA 9i 

n -"n~ 

An o aglt- aa =7' of psticide ily 
thei VQusec~nntnncnv ~ohnnah t nn Lio ; c7rwe mny times. 

it is inti ow Z i is ver ouch signi
ficato rAVM, Teoroiytu7S.= th Unversity 
of Q( lorni na-l= Vcnn: a,;.iw~rytoei 

wrvalFv nocs7 uoi= 
 w a '-o wn
join for theo
 

countrie±ai a rows i- o r u ol rvd uz the 
knowlcdq thni sn, tun I hnj xowv tudy anrd 
rescarchwo inOawAgwumyaM u, id oc cikow

lodg 'Cir i V~ vwl 
 *hconar
 

woa'kshv ai ni f cce to 
the mns~ of~ now in.** U-nVpC~r n idA on a 
for fuzure nctnn Thi is' oqnnewt current VISSsi 
the pro~icrzvii h o wiv %c r2t ofi AU s.c iific 

the MI farclrA 
and realty no 

in thisj Lre 

a hig~h vI"a 

~~nPzVCvrw 
ty n~owifn-!f7ny 

..zh. froit-'~ of2n rh n 

o .:.A rain. Awmnnw 
xcrmn 

t of 

Q tho kn;,1J(d.
~ chg p rc-i''

.sa pinced 
our fa1..mcia

system in the n , Apj%c:f%Tr evulap-'w t of th crtica.l 
ociecrecc in unr czanrjr". 

1 extend to~ yzu al mIy bcatwisheo for a lively ind fruitful 
di~scussion. 

Takyou and g;cood day. 

ANN1 
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RATIONALE OF PESTICIDE bGE 
j, t 01d ti0 

SIMEO,,, A. EST CAPIO 
Chief, Crop Protection: Division 

Bureau of_PIP .u.st.ry.ind.f. 

,,,a n _7 ,, 

,des ...are tackling the burning problems 

on how w'e cc,.ld r:cdu'.ce (- 'cps evert w'idespread fam~ine and 
Nowadays, ... the ;,fl 


-: food- t,:o 
.,An'd"".. o, " oTrcat w¢hichstarati .:n. . ,--....-.:_."ob ....... v vvd arc of[ mag~nitude 

are furn~i~vahor -d y A , f --h-- . ... , l-k- dr-oughts. floo,-; 

not ho'.u;vc.r :-v : ,., . :=_-,.i P~ r70:, t . of ?. • .. ..... c,; nu -a ed 
by agriculow.' : ;... n -.V -M-. l. .} An .5,:c h:, n " ",:.-P . t ; th;;st,? 

t wl
havetwipMin nak n1 j a-0 r 
.. .... . t - a-ue"This' isi '" ;.- , ,, 77 Y..Y ,' - s ,' h a is:,- n"-:-:. : tV7 ..' "-

P' K "A . ._.n,;'. ." th'eDr. Ju, ... .. 2...1- .. "57:.fqin A:.. n,2.7-uthor' 4f 

cST.MEO Pt A; rayi ,y 

'"-. 'con.i;.. W~reternal... qUtAr~." An fu7.... 0....,. P.. -. : ,- 0 5 . 2tcity 
). 

conceptutal th.,u',hn+ hni -"'w-i.. K t "n!U ov' otherP,.ir ivo 7 n tipTc : 0 r ,{ 

creation.<. vW i i.e Y..w' V: "Vlton:.; , , -. edg 7] - abilityt!- .. .i-cc t ,-- .... "wU7c ':,v!:'"2/ thiAr 

becau.se of tK.... ',.~ 7N::.::: c.-ri-city', -!ni-: c-" :nticra. t;iok'ng 

',f the Ko w we th.
In UP.- liq:M: ....... P s .veiage
 
v .and ceontry a c s io, " t ic . 1. ted by unprcedented prolress 

in scienc ...... ' crease-d our abil'ityand 5 w-i'un n' to 
csntra c'cinceour y<,.al ,...r-"nti M and techno;logy in agri

culture is t,,l "" of stud-s 'ith no1esof] +$ 

emphasis on thu co:ntrol of plant: posts., and d'is-, s. This i in 

http:becau.se
http:r:cdu'.ce


evitable but understandoble bacause man, since che beginning ofrecordcd history, has been pestered by posts of allsorts in his
daily activitian not jj--,ta, y to his ....... ]j L, . ,h
plants/
befor'c Ch.i in :", : u.zn &.,,,-. 

'C'aMYAS Cf y>V,.;- ,:5 1w:.t W zA,'.; aso ot,',icow i M: andJ 
I,dil lha ocninl- -1 " i~u A,-u in c':Jr to 

oW ri vt C nr n ~ y" w -- ;: ArA 
 nu wa r ,-%we: Py. .. ,. ' "in: : .'z.;5 chrI 

thet uk ni ! t & - )g v l a
the mere Z ' ;:,,. : C!. !Wi.:,c: i,"AdL ' n,.,A", ryo.T i w>tt''hwv: ,,;r s:(aness 
and caooC.. 

F~rom:: zlz vz=r;!e' -ipov1!5 k!:: 0 2;:7:. . :,P.M industry, the
infe"-,ed ,-rc.!; i- A:L urn,.< :,rL_ .0 ty, 100,1 main t.ly with in ecocti,;fl 
pests A di-'. -Y' Pros in- T . it is evident that in
1965 and 146 
 ' _.,rv iably
higher thn the c-c~cain .,n:., .... 

much 
is Cric with the rice cropwhen considered r,!oe, ,h Uf. L , --. ntal improvement

in crop prot (3, ,i tated aras, there waslikewise a Paalino inc-e-sy in .ows p.t urer ire intensive cultivation. TA i mayv . .c.. . far L. rease of infested crop areas
such ,s in r" -. TO n.5c.pt.....vy 5Ar now high-yielding rice.. 

var-ees 
 .... i-r .,- =.:.:, iicc production program to 
pests and disoess sno: d no-t to ovloo. 

A ;ua-rtO, otXLUV uSSO..AI , of Cr0p losses causedby several r ricec s has cn that ricefields
protected f insectrom mag. 'eid. an average of 5.4 tons of unhulled rice .:-...... . d e- ru plot. yielded .1 tons per 
hectare.
 

..... wt .&r.a tudics c . atioral Rice Research Institute ... ave shown ta hos.ed o.6 :,plticte6d trial: over 12 crop seasons(from 1964 to 1970), P S tl d WcLh t,, best insecticidal treat
moents yiida ,, ,o an.d ; morehalf tons rice per hectare than 
the unprotected plots ('"ig. ). 

Field experimets c,,.uczd .Kv the" inU collahoration withthe Agricultural .nA .:civityp a; isLn at 9 different locations in7 provinces of tio Philipirs d ivirg the priod ,-nuary to Jne,.,,1965 showed a 60 per ccr incrLcao in yield over the untreated fields 
(Fig. 2). 



Table 1. Surmary 	 of Crop Area Infuste--d by
 
Pests and Disease O
 

Produc-1-ior Produc ion__________.___c___r_Infcr ted Arcs in H-ct,3ress
 

Period 
All Crops Ce 

1965 - 1966 ' 331,393 ' 278,303 

1966 - 1967 123,540 ' 87,552 

1967 - _9( 125,674 
 94,476
 

1968 - 1969 145,670 92,318 
I 	 I 

1969 - 1970 148,411 ' 108,311 

(Data taken from Annual r.eports of the Pest and
Disease Control Division, Bureau of Plant Industry).
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'5006.- 1-. od : 

> nc.:,.,. r w o Ptk of food production 
and th'e a ;-n- 'in' '''r ''rd with t hem, it
is therefore rccussn: ' t t'-h irnn';., r'-'.4 of moulding a 
national if not §00 cohe nrt -., c.r-,-t" .- ct pest control. 
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St-hownu theferent series. 

LC AIC,,NS A. YIELD D..'. A 

2. 

i. 11oco Norte 

%t. Province 

SERIE2 
N1U.-R 

COL)P 
YEA. SEASON Vf.J I1_ 

AVE. Pil DU-TION,' 
UTREATE'EA1 D 

(C.v./H?.) 
.TED 

AVEPAGE COST 
BE EFT RATI 

3. Pangasinan ~I (g-BIC) 1965 ,et ,ilfor 6(2) 75.8 92.5 i-2.16 

4. Tarlac II (9-BMC) 1966 Dry ilfor 6(2) 79.9 109.4 3.81 

5. Cagayan Farher's 76.0 89.0 1.68 

6. Isabela I I (g-BHC) 1966 W-7et IRB 103.7 140.8 4.79 

7. Bulacan Farmer's 59.7 83.9 3.13 

8. Nueva Ecija IV (DIAZI-.
NON) 1967 Dry IR8 103.1 137.8 4.17 

9. Albay 

10. Camarines Sur 

11. Capiz 

V (DIAZI-

NON) 1967 Wet 

BPI-76-1 

1R8 

BPI-76-1 

83.7 

92.2 

77.0 

120.0 

124.C 

100.7 

4.35 

3.91 

2.84 

12. 

13. 

Iloilc 

eyte del Norte 

VI (DI AZI-
NON) 1968 Dry _ DEMONSTATIONP,!YEACHI2 P-FJCT. 

B. BASIS OF OOUT " ! ",-

14. Lanao del Nortc GAW.KA BHC - ----------- P1.20/kg. 

15. Zamboanoa de!1 Norte I DIAZINON GPANULE -------- 2.50/kg. 

16. Cotabato P A L A Y -------- 18.00/c-V. 
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woz'ld. n-tho deVolmd world, insocticidos have Ac'ei rltv 
uOsition mnong ncsticidos fro bein, 'th dominant olut of ,,uotijcd,
beforc 1,60 to oprcscntin' only bout ona-thiz Io p
to i- (C 
usage currontly, This s 4n spite of large increases in total tonxage

of insecticide used, This is nr!aariiy 
th ,rcsult of [:hc rapid g'rowth
in the use of hrbicideS which " '.i ,,u-,jor Portion of


cid S 
 on lobal basis ars still increasing in use at a 
aorea rp raU than ot r classes of pesticides. here is strong
indic-tion that this trend oay .acccl'acr as farmers are -ncreasingly 
suostitutin- herbicides fo, tilla!e bc.use of hi~har fue and ef "itote.costs anid oQuliont sortages,rea.in tho domnnnt Th the' "levzoiino , inecticide,class oft 'pestici$.os used and their use is 5icreasing~
at rateo ... oa t;'isthei,n dominan't position for some.thi o.ud am ear t.. 

iiio to come. 

The use pattern by cron~s f or. in scicides is' fafrl:: l ovnfor the Unied S~ :tuand. some of I:: otr developed cocntries, but • 
it is not Well doc(m'-tcd forStates about half of ins dov...ouing countirics. In ,the United

U,.,allt 'izects.c~ae tu~agc' ...",,rclta is cotI ct turcr is Ln cotto=..
 
Maize represents about I0 porcttof '
all us;.. of fruit cr S),
apples is one of th1 major constu~rs. ,n devloping- countries, it is 
-ard to ovaluat end i ous ... t"cis they ar- Iof ar-e ec.,u.e_'x-enlsl<[ .xesi~lO!I heal... _r~rsiinnbi lnt rgasn",,: 4ad.ition , r uses;to .rTcultural .
r -ciablo On.
--.rosIS o relative usca b sc-or Ooi-fie Crop aC, ot
 
alvricultural us of ii " iJrVn - ol.. .. 

cas ,croPs withn cotton re'prosi.'ntinz-a:t ,£a:.t 2falf of allIuse. rlant
",ion crops such .s sugarcane n-d tree erori h. been major consumrs
0of pesticides with ve etabls, r'a a", i.:.:hci tI.y are ,ai.., ascash crops ara of lesser but+ increasi- -i;o-4.,-rtar., sm-,-n - el..pinU- .... 


innortance. 

Curront I nternational T2rends ffuctin A ricultura! Develonm 

The.. iappearanc.of basic food stock reserves has led to a rapidincreaseCin prices, for not only-hasitcfod' comioditi but ,lso 'or
 
'industril 'cro as ,
cfthacotrtoi'sUCh: zutr, o_C' 1 CcOT"of.t hrecevin. hg- rices have 'f ten baa. " %nardihl 'in th& po60icid use", ... 
in 'the pa.t but 'now',it....C° t.. thir incresoDd' valu ther'e is '?a'faVOrlbl ' ' .
 fit retio&. Zosc of the. beverage and WnItti-n drp such:-.a:
 

cacao rand sugar have, ls b'e a-ffected iilryato-hcolf'fc

cmnd! b-a!nna, have nolt h.ad _any p:.j'o increase "in riCs thuu, far. Those
 
nore fdvora.blc '7riccs
. -for L faner should stiieul t both prpoduction

anid demand 'for inputs ,such as fc rtilizcr and p.ti cidles. imzpa'ct

ccmn alrea,,dy 'be soo-n in s;hortages 

'The 


a"rld ra.'pidly 'ochigpricC's for.those products. Dhis, in turn, may well loa,,d tola wer 'emphasis by

developing. countrios on incrased locl:ianufdoturcY of posticids 'at
Ist to th extent Tpoxiblo. 

http:iappearanc.of
http:pestici$.os
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n r,:l LI:[ 
based on rapidly ''- , I-- f an MR r-aw matrials, such as 
petr: um , rA s peIu , t, hn....- co, ,. 'Aor'd-wid p.obi-. It 
is s af'".'-r' /. . (. bui}, i h.ty-lcrit' 

Gene:ral ifl atio 2728 from tho nigh food prics and shortages 

'riusiy . 

u a , a, r 

2713: Qai Z' mwW;O ' '_' , ,v.t n AC i nn L2n xpon,yic l .0,Z~theypr icOtion, 

tl l. c c .,oa - :." - l " -. :.'. ... i. . ... N " . l po\santtentiy 

inver~.,-. Y7 fn" "' : -"= Z ca P rr".. <'wuQi dvelcpini,, 

CU.... :t:'"~0 .'- "",'.''..:4 niy parm'r::"': vA,. "'" r c.ami-ba.no]cf].it otentia,, 

424 y . hninpriua 

. . ...-... .. " - .< " ".. . -.. [t . .. ....iU 8 'L . U 

4, . 0 ,.!.j W'1 • - ,. ,p1.0!A.n4c 4 i , 4 ' .. r.woOn 4.idaDrtaq 0 

ev0 sf.r 
 in4 .ou min TL h<01 nK a u plas- tic id 

yr(A.S1 V4, 1P ufn tn p~esic1:oi'"~ nn 

foctarrozvln-V4--' Nr' S an& for licrs which 

...ductlya. "22 '' ' h. 

Phnl r s vw > nk Qiiv ine and suppiet s hVvc) 

W a~ r nnif ~phenca ~~~~~sV qi r ~ ~ e jar07 

fIor P'stC.t . Y i I4" ". .... u Hi ,h " u "," , r;tenowd 
_leve i. . .... " - ; . W ' .c ' 'i' ,a c'' trY 

lo4.4 C"' ~] ' -Z; U L;,. ' ' F ; '4'.,''. ',1;- , . ]<] ic ,'' i!dcs r 
,1)7/75') i=UC1)' 'a i [.(71 '.L,:V L ,I th-v 1": h, 1 _, i 1 1,'[th. !Ctlc ',l '.zu . nc it v. .. L t ,: .?" V%11' 4-Z"1.. oh "e 
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,iz;!ueo n th 197z6h2 su, tl ctu.r' m~ 'aws Ootioe cr;cot tonr, 2't 

onupper nothe'iriu; cul n,*,be : ' ue the 6en ...Ocresg int o,-.cccI,J,_nin , J. ; < eineI: e.,h r... 

b 3 carthietien . if.nothrnli i,:'ct,.Th zrt/ 

pesticides will in " r " n , 

Current trends out e,z; tic:.o n:- .'n-L W. 2i'in control rn ielicition, 

• . he-go .,in,% c corn t'or-[re:<,? -:'r tcti~n M t'f envirornhe 

ceci:L ~y in, ep 'tcipn IvncIoo0c;hoc ot tr;>is,,neSt etr on"l ,,fet",o'.. in 
beon made to or ,4-% the'.. of.ci',tici c thnt persist, 
prog!res.~ This on, .the,efforts t hnt hnv 

restrict vt,.... .eerc r, ,.ee .. s


on the "acn of.chlorin::,ted hv~ttroe-rhoris ;it thc ;¢n~c-tdst ii-fluencC 

on the us ..., vnilcbility of' DY~o 

Although th.. of ort to rctc DY2- 'nd Otr chI1crinveJ 

iry" ''-or, Ien:soon after nhese b'1c,- - '- . c, ,,,roe 

This has hi bXji21Q '2,OVO :at 2 yoo 

post control n~So r v],s to b(e•bec'suse -thc ;-ote~ntie;_! e tirn, unroveduch niort os.t y1 o 

f.th .....•.. eonso~e of wide:, ,,-.ero ce eo,2,. of6pesticides, •
 
[:av.cfL~s . soO :orvocito the eJiir:j.:tion, of So:,t or even el) . <
 

pesticideS. This is foolish b,?e-'.uce }cnccci',.;e''-.I,'" Lint protJe,.ion ; 

:for) :n?-ricul tc'nn in h 
fitnae. P eocrt: :niv ":, , cornseqibgnceof, p.estic ie.s~ ._:,:,':.:-
O entiul.'! ani~>ub: !ic.ho.[ :t £r e:Lhe nresu,nt md::I 'the : : :" :":: 

:,ovo~rthelO:hs in 

h e o etd of''tic~¢ -use p tifneodod~~~~~~~~~~ toi~lr~th ';:-: 
2.in.erst ,n . :,,rcotrol~ 

ranrru1 o otoe.i:SThi: t rend his: produced.? < 
......... intj-rit c, .~poc ocop. pro-:
 

tetin Inti ~poc ri ,p].mcodn n.tos, ".illyjraoin on x :: 

dc megou d s t o"; ,.pt tJ..br to h . 
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~~~Supervision - aovernment e.xteinsion agients or prdcto 

technicians to obtain is n'iormr asst the 
and guide him i tic s o asogana 99. 

Pre- a s'ana 99 : 

Let us look back when the abovo scenari n asagan 99 did 
not exit, particiarly on the utiliz tion of pest control chemicals,
The promotion of pesticides through the edu i oofinlyfaer, 
was. the responsibility of c emical companies. The government through
the Bureau of Plan-- ndustry and the Eura'u o iloassists through their extensi-,n men 'hill in the case of th ,.ureau

C'" P1 . . .. ..•of Plant Irndustry unciertnk ;,some 11e C".th2-1 _uq3ctu31lpest control on pests affect

ing the whole coumUity such o, rats and locusts. 

TIhe chemical co, ni romote productsthei Jt 

bb).a)by use of massthe mcdiafrmer byconvinhing field demonstration 
: c) ora.... frinrsmecin 

~~d) sales prom'otion techniquas such as contests "" 
and, [raffles, :.nd 7 - .
 

e) employing-agricultural graduates who can. 

- discuss with the faI.ner on his problem,particuiarly on pest con~roi. 

To support tIe sales organization, ach company has its own • 
technical department antitcsc .iela"trials to confirm. dosae 
rates on particular pest of, specific crops to servi. asand alo a 
bridge between research -ind s les. In brief, 311 effor-ts by each 
company are directed towards the farmer vho will decide foP hraself 

is Satisfied wth a 1if he ,rticu. r , -dUdt. Athourjh competition 
was fierce between companies, some brnds pev i ld in the market 
ove others as POlidl, as a onerI urpsc splay,f- Phosdrin
f..or-vcgctatblos, Svinfor manigoes. he acceptability, of these 
products: or brends was msinly ePer'dent'6nthe farmers demand.Of course, upon theinfluenc. of th' njc;ic!company.. in some 
in stances it was di cuit fgrc€mpanies to intrduce neW product
becausc fth insis tence/ of ',frmc.s inusinEn a pa tnicular brand.
This was a slIowv, c~ o etnot farm-ers but we beIi Ve
that they were hapry ,-ith. tE. situationr. w-hcn -they- can.-exrci ;, thoir 
own j udWnnt in the s.lecti of aprtcla.pesticide. 

The Filipino frmer i ot s nant bout psticides a 
we may presume. He ilheask a u roduct vhich is effective
based on his exeiec nd othezsi anidlssbec to price
consiaoxration. -Hu vdiI1 (even,mirjx his- o~v~ cocktail of insecticides 
'to make his spray mcire effeictive ind perhaips cepr.He is easily
imipressed with~ insta;nt kill rah~than -1l!w acting 5afce chemicalb 
and last, but not 1-_-1 he ialways re(rbosi xrerioence in one 
partic4ilar inetcdparticula!"rly if he nee-ds Yepl'dnishmr-nt. 



-~r -n0: n d t , 11 

z M n nn o Vt-A?0~r' r o 

to 90 .1_7 

torn l( v. ki0 10cliv 11q *nL t FV Milin 
ant !-k :1 ,% i1H no 

t~~~tal~~~ M-E L ,"n as 

A a-V n. A tusnds, 

of ~~ ~ ~ a ~ :,lpupwin"a~ c'j palm 

a 1 mhu r A Lr n Ki kn G.Ei c."n no.sa teimp4lemen~t

itd is jIno" A; 1 'nn k..Y -t 

stock5 in ii i n I v y . " .0nd fallwing, 

point ofal.1Kjy. V Q A n q. Natur
ally we) nP : .-, i Q IQ *adrit~
 

probivm . TKM z k' 

they can O LZ n ,Z ! W f1) ahrO Sa 
advsoi n: ully c. r:11 1 Ow.. Asi3cofscqucncc' thel 1iplement

ation of culwI;, i *ci tc% covo:0 by thec 16 steps of Masicgana 99 
is not wcii snspv isW. 



News stories ibout complaints of farmer haVinq been asked to

buy mol'e pesticides than what they nced, 
 is to our Observation the 
result of lack of proper advice 
or i.r usage. Furthe(-rore most of
the farmers who availcd of lean fro ,the bank to buy his pesticidehad no choice but to accept product since afirm plan and budget
 
was preparedfur himby the tichfiCian. The farmer had 
 no say on 
what to use.
 

Another dire(ct reSUlt ofinadequate su ii

in :.t~ ,pervision is the comuion 

~actice among t farC to as iless p:st cide than the recommendeddosages resulting to poor control Of Ourthe pests. recommendat-on 
here is tolimit the progr m e .arcs, sizeto a which Can be adequately'
sUpervised, by the existing nuraber of technicia"ns. 

2. Farmers adviser necd more training on pesticides. 

3. System .; supervis ing hefrmr - t-h'roductio.-n technician-, tell the farmers whatobu ihot givino- tlhe farnme-rs an
opportunity to dcj,ide fo toinefo htparticular pesticidebuy.that after three hases of Masagan. 99, the farmer 
has already lervdsm~hhr ntcti~ea4houtlhe ",p-renco
to guide him-. in his choice . 

4, Interference on the 
 peccrtninroe-ss - the technicians
 
are often under. pressure, from irojorested gou to recommend only
pr'oducts which availableare from thorn but not necesarily the 
most effective. 

5. Prcduction technicians - potential for abuse. Because of 
the now importnc e thir- role in t financinri proaraue, theproduction 
 c hir role in the following manner: 

a)tO go o alliance ith dealers to push a prticular
 

brandfor a fe and
 
b) to go into businesthemselves
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Fromr 1952 197' ,xoja' 1 1s 
DOT anid thue wei np w to 1085,9 toalnubr of housesu (Table1 ).
This cinti-=Ur iK 

to r consumed 26,480,65 IN. of 

1 A vybou. ut v redactioni of mrifo
 
an Uii tV~ 
 2,V 11 zn 10C dn'1. c yeir in the 510'5 to
 

maOnCia oeat ,zenwo o Viown r p V th ~cnr 
 and now 

reduced to nusbr n naoiz 

WerUnnTh i M111 Progiram 

10 ) EA Y1M plt rpato the Po.55ii uses of
 
dieidrin f ur inU. 
 ngi m 1,jns ,1 sp~yn M vcor speccaez
was estabihvi InC2yrAly.Ti 1dnpovdt ftve
 

With'inawats, fiik a2.nc ri &
m veor tM 

particul if. u i Wk7jb lo ilrn won -ei tvel1y 

dcomesi~u nin AS a 1L ,~ No prora reverted ba ck to thfe 
use of DDT 

N) Vivnmu ,:ami Vrct iod The potentiali
t - 0C 0 ca n5api e o tuta tA D in. gti, 

mlaria in * ih c04ly w7 -iiw in' i l edm ccwa VOGc tA 

in in"n10117 .nyi Wsirmlidto4snaninN 
 water 

peope oDO)-1 iI Q ,~ K hcsc un' it Alsou, urin the1 

jatheindi 

the principd!vc in NoJ(t :
d tJ. hill streams. Also, this 

AN L~v. &A E r a: ci liqi rvc~ w ~ aiuia Luj it one_ 
Gc. to Ono 11Lva W K I (G1 : ;M Tho nav ul aiicaion vwas 

We 11000I tb.. .C c ln v1 0C 0n gint1 I.,o larval StaWS 'Ox 
both A olliin aw wiicn rc ;onan -- ; a t :utnow M consumpto;~n of 
Ab 2 Lu aouutO to 312 nilos He op4ni 00Ai annessft of tfla 
area urdur larvicijiwnq shwv,. thiz mn. 2 Lransmisoon could be in
tUrruptci MUuowmly Qvvr Lne op. tion n35o 5evcoraI times more 

http:InC2yrAly.Ti


expensive than tJrdinaryindoor spraying of hous,?, Topensatee n the high cost of opertion6ndertcke larvicidina in places 
it is advisable towhere population i~ ense. ThisJ"..rvicid 
 a to be afe cnd' we nevro 
 had any complaint
from the: people using Streams fox domsticuses, 

S II., FILARIA" 

Filaria is one of the major insect borne disdFes next tomalaria in.this country, Although, not a deadly disease it causesmonstrous deformities thus rendering the individual a social out-

Ofthe66 provinces in th hi ines, 48 have been surveyed
filaia~Thedioase as oundendmi ctotal of,282,712 in 29 provinces. A,persons coming frm843 provinces have been
'examined 
with n overa.ll micro-fl.ia r te of 37%. 
Filariasis
in..*he Philipoines 'iS"caused mainly by 
 uchereria bancrofti.
This is transmitted by Culex piniens fatioans in big unicipalities
or in semi-urban areas. The ,nosquitoeS breeds on stagnent water 

an atiicalcotanes. Whresin,:s-. texti)es), 'provinces where abalcabanana Saba" (M. sanientum comoress) ."Pandn" -
"LtQnanus.bp.) plants are cormu:on the vector is Aedea - °Cj1ius"
I--j This mosquito breeds on 
 i 
 Of abaca, bananaand
S poandan plnts. 
In the absence 0f th-^ tw" 'plplaces=_aces %1he . - .L ., , ' v.ctors insothe sooemc"oh . flavirostris th principal malaria.und vector wasto transmit the bancrftian type of filariasis.. Another filariaparasite that is foundin th county theiS BruItia n-i. itfound in the Scuthtrn part of alawan., 
is 

The mosquito vectorM:nsonia L,nn! isIt bred onbodfes of frash water with acatipl-nts l. e Pistia strati o. and E4chorni- cras-,e" .The lv: o thi.these sei attach. - to n a c ofthe rocts p lantS under,water thus il is difficlt to control with larvicide. 

;.Jl4arias. b5 h 
 oaiobred~ae studies on
transmission, eand its
 
cont o, follow cer
Patte ns:siri.lar tor: alaia: An


The methoj of control using DOT ajt

a: -i" months2 ie al was fond to.sibe, cffective and showed .reduction inr adut moqut desAy han ctrinfrect-iorn rates,. 

However, if aCountry
Plated is 

e,j_ cont I frfila-jiasis, is contemit mr diffIIt because Vluchcreria and BrucDa have a 
multplici toAr ;ening a3wide, variety of
~ecoloqical condition~s. 

**.jj ,.- Y:".,: 
 ':-. 
 , - :,::, :
 i 
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Inlippins, there are23 provines founds d-i , : infcctedw~it1I T , + t .-. ", " to be- 1 1 
with. Th.i etimtc3., ;.pulation at, rfsk..was 3,374,951Inetirat.ed Casc.s 


" :. 'd..a, vworkers anrd their 

-,~ih tctal of 52L9,070. This disease ... 

m ;fdc~t agrcuitura families. 

snili means eri 

e..t3 ost pi cal way of miniizi the .ui{sease. The use of
 

"molluscocides isonly resorted to as a .eriname-Isu'erw~.. n the
 
aitribution sntis C Thei-ollus-


Control Ci by of , 'oro-engin me thods p pears 

oockts.Fti, 

cocides comm-only Usedd for% is- put'alose are NC (Sodium Penta
chlorophenote) and £yer .73 (Niceoiaid),. These are. formulated
 
at t;he, rate .j 5a/Sqm and 0.5r/sc,,, es e -ly, Tie app!iction
 

3t intrvl to be effectiveas a monthly ndfound aqainst a1udrasisna il s, : - . . . . ... - -. . .. . ] 

V.:, ?.VENTIC,, C, P.DGUE -. " 

Plague is
Srate to :human. aThehighly infectius diseaseano has a high mo.talityI!tcausative orgar'iism is Pasteure.lla oestis. !
 

iseseLily a rjseseofrdenFts usuall3y Irnnt~
D'.y rodecnts
 
fleas,I C.,noe-se ch.ois as the intermediate host.
 

The Bureau of Quarantine is contirhousiy guardfing our Shores
 
from the possible .meortation of Lhis danqcrous disease., ll .
"Open Ports' af. our country are beinrwatched as the possib-e.
 
entranco hrough commerci sIps conng from infect d co n 1-rit e 
like India and Vietnam. Quarantine personrel are impowered to 

- fumigate any ship found with high densit.y of-fleas on board. For 
fumi Lion, thcBurcauof. arantine has been using y.no S and 

sU
1 'hur(Table III) 

For rat control in thle Pier-area they used these r.denticides;
 
Sodium fauroacetate "1080 and tiphadiono.- consumption of these
 
chemcals were minimal due o their ,hih toxicit , hc ure Off ......: Qu arantine h.",. b in f in "" :i:-. hih:&yccmne theizIe-f r "':•• ':-i 

preventing the ccurronce of such a diseace -in this countr .
 

, Common . . :... . Hous e !Izics :.- :: . ... ..: _-. , ,.... - ..... ,- • 

'' 2 s m 
.(b) Mu.5oA0rbe)Cns r 

2, Cockroaches: 
 , 

(a) Bla ta oro t44Ii 

' (b) telatjn nnaica n K 
(d) jl;3ncetn iu trila a'1e 

http:netirat.ed


3. Culicine Asuios 

(C) 

4. F 1. a~ s 

(C) ft.c 

5. Di~ccbugs, 

(b ) c h - ~ l ; 

6. A nts: MoLt hin"1 
 clnsr.b to the famnily 

The contyQ~ of thr cr1 hs W9 l on recog
rnizod as vital in Lh com" jy p,, j,, Ousan int of being3a poteio.I diHv ~~u.ijpo~c yz no, Tey

groupsV isr . M . I K 
 X; : Lan WC di ff wrans 

miillion ll~ pia" " l v a~ :. . Actualy, this is 
an iniSo QnOyin4Z ,wn0 m&t for such
 
prVC)uck K~7n 
of onoF,1L kcrnzO.OhoarhLd fro,

-O e vY'./u?:r .,:!1(' -'1 5n 1L !1S a r n ch labora~tory
thit will an'ai iN W t.k v Y jwp cqin being sol~d to
Wh pubii c. tx 00 Kso prpc 

and~ comfoy 1-. th . Vvavr usu of ths, 

MAC010 Mq 1G
;Wy EuJ.L 
 lnv n .suDn petsE~ Inel
 



: . S 1 . . - n 

• :• !, eside. ou~i he £srainly used to control-insects,:.:" 

human di seaes;Like malaria, denu/h - n6.C, r f eve,
Filaria,-cholera, el tor, schisosomia;sise plague, etc. 

2. La,~tFebruaiy 15,He-!th Organizntjlon1952, the PhilinPine Gover;ent,(WdO) and the Unie Stte . the Worldutu l Secrt 
gec ntedn4 ,he C]utuI e S(AD) 

a.red~t~ e th c Pilot Pr- to findWheth-er- DD~T moet. sdue Cin hou;E2S be effectv 
out 

economiccd od of cant:'ollin,of malalria.:co'uld n 

3. The recommended dose of 2gm/m twice a year was adapted as thestandard da g for the w le country. The spraying were doneinside houseS, ,ellinh and their sheds, temporary shlters andtent,. and .anY s ucure whee people may sleep, assemble or 

* spend some hours of the night, 

4 'From 1952 to 19'74^, th alaaprogram, consumed 26,480,653 lbs.
of DDT and these were strayed to 19,89, totalI number ofS houses. h~.is tI-maLaria efIorts have brought about a reduction 
of malaria fro-m Pstimatod 2,C0,000 cases 10,Qand deathseach year in the 1940's to 40,JOo cases and less than 1,000 deathsin 1972. In the same pr, rm usu to be the number twodisease kiCer of tl. , country and nowreduced to number 14 in the 

5, Dieldrin, although effectiv n 
 tr 
however, we stoped using it becus the principal Vectorm 
; .... e';flax'icst developd stac..to.thisinsecticid, 

6. iaygon or Propoxur< has ::ong residul eff ccts aainst the vector,
but people obJL'eC : its use beaIuso it maks the walls of'
houses untidy., Ilso, .during a spryinnh it has some side 

effectso th spaymen. 
7.tAbateswhnus e s the qu tic s a %r'i ,5.Qn; d(rs! rinu 'j Ct;ii:qeS of-

An. *.lvirotr si, 'An. mnand 
 An. lioralis showed that 
Malaria s ii could be interrupted successfully. However, 
the cost of operation was something prohibitive.
 

8. Filariasis bei'ng'a mosquito-bornec disease the method of controlusing CDT at 2cTn/n at r.ix monthsar4::m inter-val was found7 to beceffective in reducing the adult mosquito density and the ve~ctorinfection rates. b4 

http:stac..to
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___________ 

_________ 

I 1ngecticide Uned 
T) a , 4 (1be1dri n 25", 42 Mulsioil 1ip Ioyed

in lb.:. iTl '1b±. %-onecntrate('4111) ______ 

1952 14;9 87 9 3 2 G7-1933 

1053101 1160~34 27327*
 

1954 - 19 55 20,7 2) 749)14 10 80 6
 
15-. 1956. 1,4,1 23727 0290 p 


19,'6 - .1957 IP IF. 779
 

9IS7 -195c 20703 51,95 J I1e9,10 8 
-6 1 97j1 5 486 ,A5 0 65-,8,72 17 '40 

159 1980D ! 7 ,915 f ~3S 6,4C)3 
.,124 91 80 -1981 3 ,1 162 7" 64,91 1*172 

1961 i 962 .f Gi6 )d,50j1 99 1.01V'1) 1 

1982 - 1983 57Y4,$ 10h79 12450
 2f 


-96 1964 7,1 8488,i8 
1964 -1965 .1 , 1,5t 131 A 6Co19 
1980% 1066 676r 2 15. P96 7.3 131916 
196 1987 1)I4 :"-, .) 1 2$3,92C, $,82) 

* 1D67 1969 ()0,1 f 37,5 . 3502 
1963 1961 107 7122~ 2,;1,02 5 ,046f 

199-1970 1,2 7. I 1,5 91,473 )~911" 3 ,T 
19 70 - 1971 -46R8,21 4/42,;1 L,5 113 6 57 R 2,8P3 
1971 - 107-1 5.7 G'27 P 83i1,50 1,1220 
1072 - 19 43 5 -1 40~1 7 "1,h 42,171 %791
1 9732 - 1974 Q3j,04 4 104606 ,1

19 1975Q) 5770718,4721,1 

)3 .17 
1 9 

19,195,08 26,480,653 1 195 901 2 5 .18 0 65,534 

U 111NOT4P- f. cyclc/yeor Qprayin4 
~Ota1er~afllcL c~ploye( ex o.4cd or haii~11in, r~ctc~ 

ToaIp r o ne1cinWRti ic 
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CHEMI?.AL P5MI 17 

University of thO. ;,.2-t. 
 Los Banos
 

-R.iODUC TI ON
 

There arc now nbout 900 
 .,icid inr45,CGO distinct formulatjonw 

and tlio SHOiWta c,-.try of th e co...
ou.s wi:l constitute a mt1ssivo 

book in itself. 
Al though it i ;oz. ccmoL.........:O pcoticidos 
may 
be conveniently arrangod into groups, it is by no c~ui simplc to 

pr1'esent th, ch.ijtry; 
 of o" Grou' Th Q because, an SO point
 
is a1wayn worth ru.:umbevin, h- chestry of a p-., c.p.cund..j 

distinctIv its own Thus, ary ro'uing...of ti.ci D intended to
 
ser've T .:.
only<) ti tundurawni~din~g LJe~ladPlcW: N..,S
 ....
 

ideas of tho chemistr ef the cornounds w.ithin the group but should
 

not be looked at as rigid ccmpartmncntali2::;ion of these compounds.
 

http:CHEMI?.AL
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In viez of the I ti: f this paper and in an attempt to be
 

relevant to the 
 h-ini ie £etit, , ,. m ost appropriate to 

Mes pesticide groups using a few xnodei compounds and also 

discuss only thco c i k ihoped that through the use 

of model conmorinds, group Waracw ristics and dis"ilnilairit.ies 17"aay 

be more clearly iivzvae Since organic comipounds co'nstitute thE 

large bulk of t,.ipoivida.-, in -,e country, a discusision of inoirganic 

compounds would ) ( oth in g more thn an acad:nic. exercise. 
A. firl'ler corl (2 ". o," i sc 

aInn t discusion wo'Uld he Uh- ationale 

behind fle '""1)ewinitel'., when ,.dilgabout pest

cide mariagernent Wth,col 'ern i: with the h, who; .hc,.. arnd 

how cf piestlidc, e. u r cc.c.trn,nithoug;h prirnardy man, also 

extend D) Me unvironmcnt and the ecosysten, Uiu :-i"concern for 

pesticide doeradation. This 'iscusion v-21 herefore focus on vwo 

aspects of icide u re i fo wid Qe which conc erns 

roan, rc :ly, and -5iosein substrates h'h"mindiroctly 

through environmental contamination and ecosysten imralance. 



Rt at Acute LD50o 

pesticide"..r.'
 

11, b 
.a.am 395 800 (P.b
WLh ir a na.; 780 > 2, 0OO 
"vapon 8,:
2 U0 

>2. U0/f 
> 51200 >10 000t a ' , 1 5,!C a o ? "o, at+ 0 , 2 & r 4 00 (, b. 

.
AW e - .. .. ... 6 5 f 

Cat, 'an 9, 0 on 

B a, , ,10. 2 owl' >, 0 n00 

.... 
 -'150 O - 4 0 
"+ -m400-440 >500 (RbQ) 

, . .. ~3.....~00-,t, 200 .,,500 
- . . - > 5 00 .1 200 

T .ear8 a, 200 >4.200 (P b 

C. 

Endrin 5 60 
E. do-..Ub,,t (lh odan) 30 359 
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Table 2 

Dieldrin 
DDT 
Methc xychlor 
Per1-fhane 

2. Or 

Parwa' ion 
Mev iph )(., ': 

Mepv 1)1.. , ;-ton/e) 

Meth'r.," 

Lepoo ( .

' 
Chlorp- hV) .)?l, 

Diaziion 

Fei vothiio (it', :uithion} 

,Acephate ''r 

Malathion 


3. Carbanate;s: 

,&ldicarb """-"'0.93 
Carbofuraxn (!;aan)

ih!.on.T ] ;n:e 

Propuxur (P[ ,.-v6on) 
iTMC ('~uw-acid() 

BPMC (P 
MTPC (EtI Mi-ocn) 
Carbaryl 

D. RODENT ICID -

Sodium Fluorcnce te (1080) 

(Gophac ide) 
Fiuoroacetann'dc (I081). 
Conmafuryl (Fumarin) 

.... con't. 

60 
113 

6, 20 
8, 170 

3.6 
6-7 

8.9 
9-25 

52 .3 
82 

163 
300-400 
500 
866 

1, 375 

11 

17 

95-104 
286 (m) 
410 
485 
500 

0.22 

3.7-7,5 
15 
25 

>1 00
 
2,500
 

>6, 000 

6.8 
34 (Rb) 

9.7 
300-400 (Rb) 

>I0,0 00 
i 100 

202 
455 

1, 300 

4, 100 (Rb) 

5.0 (Rb) 
.0, 500 (Rb)

>5, 000 (11b) 

1,000 
6t 000 (m) 

> 500 
> 500 
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PES3rICTI~, C ASr IFCATION NDDTOXICOLOGY 

A cchionclassii2c on .cheme for Pesticides would be
 

according to .he living syeu 
 Tat it contro!$, if the definition of
 

a1 Pecsticid':-; 
 Il 'C.S. F~ a_ Ir,.cticl I;urgicide, and Rodenti

cido Act is adopted, UmL 'is.s ... u s"bsta• c e 
or nmixtulre mlnl,-ded for, "-.... or..
ra.. 


gating anv ins,-. ., rodent, nematode, ungus or w ..... ", then 

the major pesticide grou pboilc' 1-1 be 1) in 'ec,.cid e s, 2) roder2ti':ideb, 

3) neinatocides, 4) fungici do and 5) h::icid's rpectively. 

In order to evaluate the,..aza-s.V p ic idl..,,t) inanus' and other 

r fuanmals, 
 Table 2 would be io t. city isexpressed in 

terms of L.D5 0 values or Wdos;e, in mijbcy weight, Tat kills 

50 por'ccrnt of a 0es.,. b;'sis of rat acute oralGi.: L,) 5 0 
values, pCstJCcics an2v b,,c)..s::&iedOC as5 hij~,toi,"(-D, ,,r ) _etu ~i. ay. b..- ., a s o,.. ic ( D5t :< 50 ),, 

moderately toxic (L)50 - 50.- 500)L and afe (LD 5 0 - 500). ere

fore, heo lMywr the - c value, the more toxic is the z ound. 

Acute oral toxhicty %W.; are inportanrnt Or pest~cidsks that may 

wrCeasbe prsen in oi0 or iC1- ,'N acwuto:., o'm. I t; ive-s an 

indication of Tc ,,,mun dlue to _ccicnjtal ori contact. 

Chronic tocC. xwuld be more insidious and important but because 



o )e paucity of data and ompIe.XitY o the tests, they are rot 

-included in the tabulation. Persistence would be another helpful 

data but its m arxIrement is subejec't to so much variability that 

unless work is done on near.identical conditions, the data will only 

serve to confuse, Besides, the so.-calseven ed non-persistent 

..... have ,een.. ,to rersist inthe soil for a long time 

at mo evejs.
 

Considering the rationale for their use 
and toxicity to warm

blooded animals, there seems to be little c-tusefor worry with 

herbicides in food and feed. The mos.t Ikely problems in their 

use would be relned tIo environnental contamination and dlsturbance 

o the microbial faunain he soil, Fungicides, although generally of 

lower toxicity, are cometir>es applied directly in fruits, vegetables, 

o ,ay bc,7ppLced uit.t ..yso that the more persistent or ,-,ho 

able to penetrate the surface may be residue hazards. Since rodenti

cide..s a usually Iept separate fron1 crops in the field or n the house

hold wi baitr they do not pog- a d irehaard to tOhe health.j of human 5 

... through accidental "estion,. 

0n the whole, Insecticides are the compounds of particular 

con. er . The problem comes. about because the ta tis ianothe 

animald which competes wvith mar. for the crops grown or are pre r nt 



I 

anmas it) is see a' 'rabi 2 A.Jt amron~g She 

carop!tazo~iVl~y 6ala :wwwac; I . aruY--..np;. ;~rayralaTion, 

Je~v~.r0'l " (~c 't lal '>LAQ. fo Seu"crlpdj;; Servc to 

I-.fi~ poin ONzh heAs a toxioogy of Toise 

corrou~a~;U. stwhJ..'h' -J and..~r ~ i~~ are 1ull of 

In. vic-v- of )tea: haprzards to h-3t, a driS(tCuS3ion. 

of lflse'C~cidc; toxicology~ inyLw. so ae.e~ier Li-aL cormqourids, 

iay be p.7.rcod in U proper peowiv ii-i h< :~. discus ions. 

Basic~to 
tj~'1Ceclg) 03Ste 11' 

concept ofON A: DO conC.'O prspoeKc~ We existence' of 

a -itce in t~h -)iiz sytcm wervi AwWw ui- c-'~ J, it action 

anis 1$ 2'0oT)0l-lbi 6enth As coin be na in Figre 1, there 

-re several lrc- -:wicha toxic cwnnoa2n musat pass through 

before' itr ae 0 si'c of n~y ;-,I.s~nanl1 flactioil of~ the 

initizily vlyilied done 0411 ov Deecd to,cach Ltho site -.f action, 

Within, 4,h1o innoct" 1-10refre;t -1r i,, a c o.mpettioL bei'.vee n 
o t ,tjztiOl,PC'11 ,'-~hn ic n ref re n r s onco~
 

)fo~ .ih'x medhanisi- i 
 r vo suit ti ins-ect death 

,whfli-a the 'vr rntoiachs .cxpulhimes 



tieo 
in cm*,a ,i A i 

-ic oc;-vot~~ep,3 0 
ar-ov.C~t4,. T i 

osPI~r'A-A w/A-Cv5n 
.C09prcxns ;- n c 

4 
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iii ::tic des generally exert their toxic action through their 

~o'_;cns Th;c: o~ranchk~e klon.C2~ wc~ 

W DervouT v0-o-vcl. o).ri on dai jaY;,n. GQelie.e the p 

a~nd>rK njr ac (w W: gyQ5ofte central:;: nerv~\ous~ sp~ter.. A2 

to) c, :ase, th~e :.2ccije WOU,,:'i ca:I io-al I aarl .,h).2 for death 

is urnk.nov ,] O the o ,. :or~ j-W:aosin a. c:-ci d cazrbaracte 

.oxlc'zy ic ?--:c .'a -. From zre Qackc.:;.ao' oftiie enzyrne 

a( ..........o.at "; Ti.s enC-a-v - is3 "espaensWim e for the 

hydrolysis of a'e:;lch, ne0 a-Soa-c l ,:a~a-i- :ii:a idi
 

is pr'esent, W; Re<, nar:vo,,' ,wpd:inn . 111Che dJ'::, nc. b'-ve n -'e 3.ode
 

of whcnio l a: We ,-:,, c- :,..:;ces i::iais dhat while 

the former 0-. ,. Aevroe inhibitor of ACH, the latter iu a 

reversible Phibicop, 

Since the systeim acted: upon by ins ecticides are present in 

insects as well .a-, i. i is covioCUs tat care must be taken 

inl thoeI- us. 'inh.-, ar: as diffrevnces in tle physiological pro

.cesses btveen ,,;,,c I. ;iiac ma-ruds. -u .lecain, to d-Lwfr,-lc es in 

insecticide i.e 'o.im, , ,, t presem,., of caiboxn..sterase in 

.nd its absence P inect. 1"mese dc'feie'nces hmmav been taken 

advantage of . designing compounids with sele:,ctive toxicity. Spe

http:Qackc.:;.ao


cificity for ie~t pecies to 1;e cx.:.Iuion of beneflica insects are 

Sn,ore difictu t'~ !J~re advw ta~• < because'e of species overlaps 

iIII CO PA)ThA'flV JDEGRPDATION.1E CHEMISTRY 

Th( relationship betwnt toxici1ogy; and degradation rates may 

be seen In lVFggure 2, Point ! may e taken as the concentration of 

the initi~l ce puqit whose degradation shows a layering effect, that 

is, the upper .ayer of inolecules will be decomposed ahead of those 

found il the ]Twcre 1iyer. Point 2 may be taken as the minimum level 

effective for pest control so that rogion A represents the concentration 

effective for -,e pesT,Region 13 is the degradation curve where 

penetration and l takes ptace whLUe region C is the persistence 

curv; the dis1hncf onbet(ween regions P and C is only of academlc 

interest. 

.A. ubstrates of Importance and Factors 
Responsible For Degradation 

The actual shap- of the residue clrve is influenced by biotic 

and abiotic factors present or actig c ite' substrate. Pesticides 

m~ay urnder-go substrate trnfr/~odnewiC.l their tchemical 

and physicni charactkerjrstic,..
4 ':". ( :m yU 
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R1 can be seen from Figure 3 fliat in addition to the plant system
 

'h fhat are imnportant in pesticide decomposition are air,
 

and water. in ft plant system, degradation occurs either
 

.grough the forces acting on the surface or subsurface deposits.
 

Uight, heating effect of solar radiation, and hydrolysiE due to
 

Ymoir~iuve are the major factors causing degradation. Enzymatic and
 

chcmuic mechanismns are responsible for the breakdown of subsurface
 

z".dcposits usually.into polar molecules which may then react with other 

indigenous molecules to form conjugates. 

The soil is the main matrix of pesticide deposition as a result of 

direct application, run-off from treated surfaces, drift, sloughing
 
off through moisture or rain action, rainfall to 'bring down the pesti

ides which may have codistilled with water, as well as the normal 

,•voportion which fails to hit the target plant surface. Microbial

('tgradation is the main pathway of decomposition with chemical and
 

,-hyslcal reactions also playing a small part
 

Pesticides may be present in the water due to soil erosion,
 

direct application, rainfall, and the limited solubilit7 of compounds
 

Dli tis medium. in the water itself, degradation may occur through. K 

hydrolytic and photolytic mechanisms. Aquatic organ-isms and 

arim-Jias feeding on thiem could concentrate the peF. Acdes and cause 
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their,ecoi. pc r,,The settling mds will also reduce pesticide 

. vels i tr 

£n air, photodecomposition is expected to be the major degra

rctrion mechanism with some limited hydrolysis also occuring. The 

presence of pesticides could be due to volatization, drift during 

spraying operations, and the continued suspension of very fine 

depoosits in air. 

B. Generalized Reaction Mechanisms 

Twvo major types of degradative reactions can tbe recognized, 

namely, 1) The biochemical reactions which occur in the presence 

of an organism or i-s component, and 2) non-biochemical reactions 

"w"hich takes place in the absence of any effect from living systems. 

A reaction may however be both biochemical or non-biochemical 

and the distinction between the two mechanism in a complex matrix. 

like the soil or plant is quite difficult. In Table 3 are given some 

of the representative reactions of pesticides. Two or more of 

*these reaction ire responsible for the total degradation of pesticides 

in the environcntn Some of the reactions may also be activation
 

rather than Invctivation reactions. Activation reactions make the
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compounds more toxic, Examples of these reactions are thioether 

oxidation, s:ulfur oxidation, N-dealkylation, and some photochemical 

reactions. The her reactions are generaiy devoxication reactions. 

C. 	 'rrr'sformation of ?,oiodei Compounds 

Combinations of reaction in several substrates of Trrdel 

compounds are shown inFigures 4-13. 

1. 	 F'ungicide,; 

a. 	 Model Gro' No, i:Dithiocarbamates 

ModeJ_ c,:.,imournc: Ni -amn 

Related co ,Iwund-,:I:'neh, zinc-b, methan., zirain 

'fl '.:hese compound 

and most , "th , ,nic Inri"dc" s ',Or:1,12". w-atersoluble 

Coiruion: ,;n o~v:'-	 ar the most widely used 

.liIh 	 analo,-s, 

:fe .', h1:,,.. 'cer wi:l, 'pecv-a as foliar sprays 

for fru,it, ".egpldes, and ornamentalu for the conorol of blights, 

zincl) 'n d 711: 	 ' d of ,ctivity 

leafspots, bi.tclio, and u.dews. The dithiocarbamates are generally 

of low rnmajiar toxic itv and are unstable in soil. 

Nabarn 'T'imns:;for mr ion (figu re 4): 

Direct .ixiic~r,.o degradation and conjugate formation has not 

been demons!,,'ated urtoqa vcabiy. however, nabam is quate unstable 

in agneous solutions. Under slight.y acid conditions it is split into 

e thyle nod iPi 0and c arbon disulfide vih ihe former possibty being 





US&d 1w CK~r~tf D Wxictria as a sour'ce oA Nitogen, Ethyleriethourea 

(E'1' 1) : 'di YOivn ears/,:Tq, ' appW('''~ to be the major 

.isnAd ((~'"Id an,]COM. d 1'merizition 

CCART CAiK is We A Ul SA Ai~tfngic ides to 

-SiT grWIPS 11001 31C I1PQ QS in~~)Pml'! 1011gn \/il in 

turn rec wi-' p 2ro amler Li art ,rop of1'nVP 

--- ----- 2. 

~'1ru~3u'ru UK ~of@ modern herhicides, these 

co.m~)(~flL::1i> ~ ICm he Im~()(ImA i Panits. Mi~elt a'e' 

!ImdWve wed 1 al 

from 

Ni1 ur mlii col WUi]babsorbed 

so'il at; Ine-em c;ennt Iic i'icides. 
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'II-W M Q mal himugLng ri hydroxylationl arnd decarboxy
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Conj pBap. K '''q0yel' jT''iflr m''' The Weavied to give 

chlnivow, !-. iu. Mo~re is- very Wl metaolV~isrm of 2;4 4-1 ini 

Traj~3j; *'.. i:iVviles~c i't~T ifr the urihe and feces, 

1ic1 ntod eori-Ir' irayi ne, ainvptyne, prmeiy 

AtI io,.' :onn.~ bri.oad leaved mad no -i.oi sierilaflts 

at hioh drm DI yet, i0- ilb~n> . m -i-m 

Sjninzin is 2 t ot varva;ta V"?bu N15iL~viazine herbicides because 

riI*t' P1.DK rout O decol oitionl 

Q&;tlVO p11el Knq :V5 5iBv~ %V11 Ahernc :1 ic 1tyflwitho dk 

i,,in or ren&: i of ca L 1iS' C b", orIioil ml oroorg- flis rmsel'.1 
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PFcottjdieldr is tw;ice as~ toxic as dieldrin 9o houseffies and mosquitoes 

aird about 211 tho 100r tonic La-liceto (LD 5 ( = 5 Ing /kg"), 

c. MoaciCca ''-nv 

~ ~ a ~ 3 guo ~10): 

Pai-athlon in mu-:&ca'l Q)oi''icro%!2 d egr dation. Under aerobic 

oondhicnis, mmjor metholwador it Moutwich is further 

(ogradw! to aL&Po vvua --a00*ij ata 21*fl.toc1 2curVs 

ofit cohInol ot:nCursBreaka ge~'W o e P-0C Wrl ,v- na qu1ite rapicuy. 

d. Model Groupi 3M 0: IMAK1 grup 

RoltodCC1i)C(2u~a h0 

h'~Jf[laio W' n il dorv igvyrisi of One P--S or of the2 ij 

Carboxy~aSer bandn. DIn oa risc to ..hc!'olloacid or to 

We dirp&,§ M1di osi~phoric aci. Thea pa rimary rou te of de toxic ation 

]11 UW CarblalP eras:- ': :'ava ge 0 I-I c t L-ojld wlioreas 

in iW':eats, incin.holIis.:m i ., to il-ie toxic, ii-aoxon. 
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e~ModeGrotm~j NrehyabaaeNo, 

jModel coripou nd: CarbaryJ 

Rile) Cor nun carbofurai, prn-po.,ark Tnoesro l? 2,P-. 

BP-MC, XVC 

Carbayltrnsformations (iue1) 

Carary isroad1ilY 1)hydrox-yJatod at tlhe 4l and 5 pt~n 

n ihy). Tqoupur and4r ydaye aL the carbamnate cester Jktgie 

-n tho 1, The res'ultarlt hydroxylatc~d raterialc are the coTjgai 

R elatea.npudcfotl. 

AlIdicarb tis' ora~~ ?igr 

stfoc ith .4ncr(:-vsed oi yThs mpud intzrcr'r.
 

th ow-lmic~s wa~reablt~.
-e and 0,~~nc-ut 
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IV. CONCLUSION 

A more detailed discussi, of pesticides degradation has 1-een 
presented here than originally piurnedvt it nonethelss covered 

only a smelU part c; the whole, ii.stratirg the wide diversity in th 

cheinistry of ihese compoAnds. It is however hoped that they will 

be useful guidcs to subsequent discussions or the management of 

thesu compounds. 
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 f llows simia
P a t T ,M.Tr 0 1to . 1 a nd 

•~ a~S. 3 ']x 3)
How,.v,.p:, i t dinl, t- ,ua i fv M..:; ta jtsiruburc -tf1t. 2..-nc.Q .i.j an ,. .s,wUr Zdi a ai,.£A 1LI, =T st.:1' daoitd

V' hT al Q.>.i , P1 . l~ithe drift ""~. : T Chs.,iiutm t,:ns. 
T a tacii: OTp ,Jt llrTh stability rati
follows : can he calculated as
 

Stability 
ratio = S.R. = T32 T8 (78 

V "
 

where T 
 iai t,"mp,,r,-,wy- N, &,.;yous F"atV s the mean win., S .:n:d 32 ft. ele'vations andv, Mi'-y i:n Wis/hz
gradient at 16 Q. Thus, the remperatur;aandi wind v: -cit,, ca~n ho: ,onfin,d !Wno a sinlgle index to predictdritaloutruij 

cond i tions .-. 

,Talez blow indicaz,_s a typical range of: stability 

13.t..oiitothe asin muc,.i C Irti,aU ' 'u!=thoI 
 AR. "4ratio was'-K. of<Si 0.kK.cl o .:.5.3, he
Atmospheric tcondit~ion Stability ratio 

unstab,,,. -1,7 to - 0. l 
ncutral -0.1 to 0.! 
stable 0,1 to 1.2 
very stable 1.2 to 7.0
 

The spr'ay tests; 
wc:re ,,.-d,, with a.very lowD6 jets direcu d ba.c drf sytmutlznThu. ra!.outc nw,.asu csvindicate ts at 660 ft. downwindthe r.asiju,.s ,durin,< v,,y., wrabi, condiions, A.R. of 5.8, wez' 
13 imc
uuk&asmucrw tRI
toa h yc 

v Cndiica,
ai u niioo S.R. of 0.2. The
r'.A
stable conditions p~rod-uc"!d E t. downwind the very.Mnut1 t.inc,. 
 is;much concentr'ation
air as dur'ing in the

t:h,. low s:abiit~y C:onditi,,nn. 
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Table I 

REPORTS OF PESTICIDE-RELATED OCCUPATIONAL ILLNESS 
IN CALIFORNIA DURING 1973 

OCCUPATION sYsxC SKY EY/KIN EYE TOTALS 
TOTALS 665 452 33 324 1,474 

Ground Applicators 
Mixer - Loader 
Field Worker 
Nursery - Greenhouse 
Formulating Plant 
Warehousing - Loading Trucks 
Gardener 
Firefighting 
Fumigation 
Creosote Application 
Drift 
Structural Pest Control 
Flaggers 
Cleaning and chine Repair
Aerial Application 
Other 

187 
121 
45 
18 
41 
33 
14 
1 
4 
1 

10 
11 
16 
10 
10 
55 

103 
19 
94 
71 
15 
8 

16 
0 

13 
24 
5 
5 
3 
6 
0 
70 

13 
3 
0 
1 
2 
1 
2 
0 
1 
2 
0 
0 
0 
1 
1 
6 

121 
22 
18 
22 
5 
9 

34 
1 
5 
9 

11 
8 
1 
5 
3 

50 

424 
165 
157 
122 
63 
51 
66 
42 
71 
36 
26 
24 
20 
22 
14 

181 

Table 2
 
Particle 
 Terminal Velocity Horizontal drift dist.
diameter, No. of drops based
(sp. gr.= 1.0) 
 ft. (released 15 eleva-
micrometers on 10 gas/AC.,
ft/sec. 
 tion, 5 MPH wind) 
 drops/in
 

1O 0.01 11,000. 1.15 107
50 
 0.25 
 400. 
 92,195.
100 
 0.85 
 129.
500 11,524.
Q8 

1,000 16. 92.
i 
 8. 11.
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3. ACUTE ORUd,AND DERIA, LD. -VALUEs OF 
50
CHLORINATED HYDRO RB0N ...rD., IFOP 


G.:.,,, .~,,o ~~ LDs-,-I,' LD.. (MG. KG.) 

Al dZ, n 
 W,9 : 60 = 980 980 

Chior-ano 535, 84o" 690 
Clorobni n z te .. 1040 120
21 . 

DDA+ 740'- 011o00a "_1 
DDE+ 
 1240= . 

DrIY i13 0 113 25101
 
Dieldrin 
 46* 46: 60*Dilan600 

D " ; "9o 
 5900* 
Endrin 
 37"8 : 7"5 = - 15' 
Heotachlor 
 100 62 
 195 250
 
Isodrin 
 15-5'1 7,04 
 255* 423*

1eltha.ne 
 1100, 1000 1250 
 1000*
 

Lindan8 
 v 91. : l)0 900xethoxychlor : 
 60°) 
 60000
 

Perth ne : 400o0o 4oo  : -

TDE (DDD) (340o' 
 - :
 
Thiodan 
 43 18 130 74 
Toxaphone 90V * 80* 1075 780
 

*Thes .vaiues were determined by the Toxicology Section under
 
standardized conditions.
 

"Sex not specifiod.
 
+Yetabolite.of DDT.
 

From: Hayes, WJ. 1963.
 

http:Yetabolite.of


RATS. 

17, 000 

Nona 
7,500
 

Sia5 200 



5. ACUTE ORAL LD o OF IN RATS 

o ,pound LD5 -VALUt (mg./kg.) 

2,4-D 

2,4,5-T 

MCPA 

- acid 

- sodium salt 

- Jiixed butyl esters 

- i8opropy]. ester 

- acid 

- mixed butyl esters 

....i opropyl efstcr 

- acid 

- amine salt 

375 

666 -

620 

700 

500 

481 

-495. 

700 

1,200 

805 

ronm: }Hayes, W.J., 1963. 
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tine VariOC-8 rea~.? .i.Jno giv-n inl Tablr, I, Tablec 2, 31 4, 5,
 
and 6 gives th& oral. LD inrat6i for the various classos of
 

Petzirtd:s tox.i':ity il;io 
 i~ fcr C&omc off thece agents 

c'ontrol azo-:K :~~b~ogt d~1~ru Caa3ivcrz:C- 'i-erical' 


and spraQ =4~: Occr a. ON rn o 
 acst toil level. Most 

of ~hr 1;(otherl i. r-i--4, that 

i. i
a fzi KLx drc c oZ 7 rocivl:-c to pr'oduce oic 

or leth"AI ~ '-i> ~ x11: V;h'rcy the videpread 

use 0i, ... jo o.. C, _a1 :O a.2n~~r i zi 

the ru w'" b:; .z~c: o:. ac!..te oinig. une, andt>uro 

oafe'. 1"'C'i Ca'( oninu.z -G ti from 

thO 01'ciln~iC.1 ~'~thW~~ a MiOSMUr Of dirOiCt 1ohort-ern ill

ef±'ecta to 

*-Lno jPo6ible 10:16-.tc.rm Z-Itrioo.ui ef e,,cta are controveraial 

tund 'Mi32. bo dcalth Pt thi~s paper.lath -i&a 

The ne'chanismn of h cJc:t1action± that may lead to the 

death off pest or mnan, is a voried as the chemical nature of' the 

agent. To mentior. butt a few: 

A. XNSECTICIDEi$ 

1. Orgrophosphates 

http:Z-Itrioo.ui
http:10:16-.tc.rm
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The Organophoesphate i-niecticidan act by inhibiting aicety1

cholinesterak, the tonzyme thatt CatalYze thr hyd -olynia of, acety1l-

Cholinc, the C4her:ical t;:~t~ -f i1--h OhclIn-jcyct. 

both in the~ c17i'1 'r 7n~a 1~a2. 

actot oC0i''tri~t~wt ceconda by 

thiz; y,4;.onn~ r, 'C'WanC.c-t-a ru 

du''arc, -0-c~~c C.rtc~i~ ~ otde d ta e 

ing to -- ULto n 


ne,3e of c 


- v-tb

t- cct:'.-,n;leadAu~) 


to df C'th 
 UAO'CV;~O or hOa3 

drug thyrc--Erh <. 2JCfC~tTOY 

1-:in8 of tho a;ct-cV7C)CK;rre! Mavt11 -dIri4 

t Ur 0 r 141'i 30 Mi0 C~3, 0c i D ' WF,-3 

ingested, vwit'h Z17u'lcia i* -. ' 

on o.~~ ~ o .~u Ate a*

w~ich .Iu su bo c,, wi
occ:ura. &d 4c r -n z). om al 'I d z 

Ca"' e ~n~a t j acnte aZZE, -ar~'I by aiymptoms of 
headache, giddines6, nrux c bur'dvision, va Ckneas and nausea. 

Larze dosis will catise cram~ps, diarrhea. chost discomnfort, sweating, 

miosis, tearing, valivation, excasoive ros-piratory tract secretion, 

vomiting, cyanosis, pa~illcdzia, muacle twitching, convulsion5, coma* 

loss of reflexes, and loss olf apineter contro. 
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.... act n the . by a mcchanist elnar -- thn of
 

tetrazole.
 



Following, the ingestion of toxic doses of DDT, Bigns and
 

Sy'ptoms of tGcxicity begin t6 appear aifter a latent perT od of
 

......
 &'~~is
£of DDT ';evare 

.C-
 L-'', 0 hun

of DDT io";c . ' mf"any of which, 

or -'v -, :h figure holds 

o M,• 
 .. "; .. fc: ',. 200 -- 00 m, {g 

:zo~fbno yy ',:P].:s
.<I.,.: '.-orl he absenarce of 

x ,...~.nt:ic1 ~r i:jc o o:.ic doc in 5-10 min. 
the ani,oa2 be:,.in,; to .' thc.,,.-~~~~~~ - o .-.. . rVho i .,,. ,...n: ouz3 :c tability 

ty. ic, o,f*ac t cato; T h. . : he ru ; ., only 

O.50 m a ...... ;,,5 \Dr u*.oz when calculated 

or, a wei.h- bas:Lr, '2-'' , "- ' "'he smaller 

LD for the vv r'lto
50 

lossea due to pool.c a,  n .. .%t 

The ?ynp.omato oc;- of ,:es o. DDT poisonning in mar 

haa emerged from re':or '' p- ". cci.ie . osoning ';herein the amount 
of DDT ingested couLhi Ze zore o" les accura; ly established. 

Smaller doses of 250-10C00aM total accidentally drunk with milk
 

or oil, have resulted afte a late'nt -period of several hours first,
 

in sensory disturbances like hyperesthesia or par sthesia. Later, a
 

staggering gait could be observed associated with nausea and cold
 

and clammy skin.
 





A larger dose of 1300 irg totc,1) ro~ulted after 2 houro of 

2.atenCy 1_1: f3 . 't3" ion i 1;h, tonrgue, the iur,.e,' Ii.~ and 

around th,,. ;-Iulb f2OCU' t ly 0 'i Cr~g to act,)ozcent area; 

hour3 a, ue ~tcn i t~ v~r r of j-') MIirir. ad Vertigo 

equi2ibr'iu7.- %-hicllnerzi4-t,cd Tr 4i hoo,o or no (Von 0cethirngen,, 

'958). 

T1'oi~r~ ralnn t' t% DDIZ .' isonirn. 'Signif icant 

protection 6~ t'.or ded t& b{ r arottuza3 i n ar.ir, a1 n Favorable 

effocts nay a!Z.6 aO'bnzSZrvd :', r~ caSoa &Clal1,N where con

vulaive mov nrcr a frtatiire olf the~ clnical -oicturo. 

The hrz'o .fe~Benzene~o'ntJ~crori D~ 

hoxaichloride (*Z3d'C) 1' ontbU Ihowz' 4t to 0~o rc' 

ag/day 'produced fro.- n,:- :ett.c2:o~- zneess.n -o:-.j 

3, PthrUnl anid AT1.. ' h::i a.

-. The offoct on the Inez-voun s:ynt,,m. prcdiUcel 1b, py;thrumi and 

2.t rin'emible thoje Of~h ratru akai 04 which hasB been 

6,10wT to caiuse-rfe mtm~o of thce CNS thrcou7,h thc- caroti d 

zid other chemoroco-tor-.: "Ln thle body. '2he progzession startei from 

excitat'ion, to convulnioiiz to totaric paralys'in, but unlike that of 

the vnratrums pyrethrum alco producer, muscular fibrillation. Death 

if it occurs igi d-ae to respirtory failure. Beoing relatively 
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to a Beveyra doeG. Viithin. an hOU'r after ino. to of, ;:t tox .* 
do!se, tccotatieforce~ Offtohzr c oi uin il- a 
Za.I)- c .uI'i e. ax u rr~'c u.1., troio',~ C) ziC 1, 

-z~~~ p a, t.. aL 

C' c h"'" 
et r.,,) )r;& crL 

coil~2 t14 X 5 ~ ~ai .tthat-~ 
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f'< £atr 
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,, e'c k~o~a nocee 

rer day for 6 I. 
hac6~ beeni moz-ed. 

Thi~c dobec O t i'n'i *.X off Warfanrin 

11 ~£ujoi o(.2 izr. V(J. 
Li 

1~ ih~~ ~cr'~-~atn Th~~~~a funGicJides f>o. ffruitj. crop3,~ 
tobacco, ve o r~-n'c3a,'on~a A43 bt,can predicted from their 
veryi:1 LD_5 donan, thv-Y r, reaij lion-toxic. Teoj:yil 
effectr; reprorte~d rin.ht~avil,'-e xpon~ed applicators are mild dermatitie, 
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'Qc10 

natoda vomZitingj 83*WeaI'- nb dobyd rztiong dY8Pnea and high tern. 
peratur& a~rc oImle Of the~ aoCci,,tcd Coigna ad Fypos 

D.~fIEBICIDE0 

1.. ~1- 1,ontonc,_'. ior, mjic p Olzo nc z~'~ 

~S~bc-inC ar. h j Cf ArZjoruCithvc 

f'romife~ziau' ~i~. '*the ~ ~ Z 
Artemic ha 'c 

au~ueou0r. n c:,~t deathrcrt...o 

2.~ ~"* ~ : :dc v weed 
eontcU o-10."F, Okit p'"rx.yn to pro.vont the 

c.C-Ia-aene .,Or~ o-- ctive'but Jrn a hi dose 

3 01C? COC-i 

~tlo- ancl uncoup)ez' 01) Oxdtv 

phospho' Ucior inaa:'o c-," tcx-of dozes, s igns
a~nd cy,- tocrn txo' ct Y j IC, (dc n e:, t'C,7 reqt1esB 

11IS cionflatilon 0, ent.:1ihe he1einr;w U:"~~e chv c- rd 113fvr 

GY11n0134 13 0o1la2. 11-!: e ,k CM4 ethei"' rc~illU in a rapid deterio.. 
ration of the victiom with ft1hyve rtIh'n-ia. II Sm~alle~r d~ 
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deal for farmer: in tho ;:aagana 99 rice production 

pro.-am n~r r to miniize ::oi~ oning due to ignoraiice 

and groarzr 

CHiCAAAL' 

fh to.xic C-f ~ CVf3th intake., acc dental or~ cothox

wnof ex;CV Ones of 0 vavziouz-i,.;ot2.r.::til 

Ccc 2"Aeit of ztco we2 of~ pastc~c; .;hicY b,",j.cjC ro:'62d --knd 

.in ncr-n pliyLMo~ic a~dbichco>.cz! ~. c i .arg t he 

C C;up " t 0O?,f 'Lv..' - r: : -:'- t2:h pnc t i C a2 7;3uar i...3f d2. t r 2.bU t i 0 

weand applica~l cvAi .o o r:2;7 xtc:nf. :a'.c 

Under thin~>c. --. .o. K. ~~ c toc~to~o 

~r'i~(I ~ c t- r.z Q c~Ora (2EEG in b r; dc yo if-,Vol a, in 

9,~~c';, i2. tr-,Ic for rwost 

countrier. of t <:.:*.;c' . iix222c:t2svircrdill, 

agricultur22xJ prolction ;-o Q2 or221.25 Ssc or control, of endiemic 

i~nset-br~~ xjc~-' -sc.h an: rialara, c2~on~cenftrationf of .-DDT. ,m-. 

hiimani bor'y fn2t vwao ~ in V19, ancl o15mbc-d ,11 to more. than 10 -ppm 

by 1063- - . . r 1- I ; ,_. 
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Mntare tho i,"pjcatiOnO of 6uch accumulation o: pestioidec, 
in human tiansu' Aul atteit~ hanm:beon Lid to ne w,,hether ti~ 
accum~ulati~~on 01' in humrr tin~st, hars c&cjuied con-~ 

zStudy inx~rou on Ta*61, 31 ?,:> tc.r):h:,~ tho 
research t c.ke:o,- i .1f has n0t i.-'~~fc.;CaIcz ii; 011S 
quence betwet-n, the 

and~ocu~ir~~ 
a comp arbl1 noL-expo ,;ci corntric1D, ;huK~: 

prprto conclado th-- h ,) ,r --~Lel epnil 

1974) ha Unrn VIQ ;AleJ &xkea&Si 

These cha{nc'c j 
knowing tha the 

>' 6ch~ rii-~.~ 2cr, of t'ho CUS~, ihi1e 

The abnor;iity- Q: 77Z pa~tter Aiciudeci en~o s harp waven and 
paroxy~m aJ.l b~r cooici of uow an'd ch rp waver, while the 
abnormiality iii E,x tt were- roiilr -to thof;e found in My":Stheni.o 

patients over troat ,d with aceztK'Icholj nestcran;e inhibitors Guch as 

Yn0O6tjgino. 
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0- th jM[)0j-t 1rt, developing 
"ricult'lul'al cpuntries. 1nthe world. s of t 11 1i e e c o n cm yarid e,,, pjoys ap

ing about', a thir.' C1, -e r s , piovici
-1 of t je r) ?1CCPe - YOU PrO, aISC On Elof the ieaders of th _, ld d _,vejoPJnb- irteL),,rated pestcont-rol approache" "'Id t hesc Ciro scme of the r,),anv reas(-)ns 1.., jyWe are so PrJvJleged to bo 

u I you -,,cda-v -,n thisSeninar and workshop U -01 Pesticide n, nage*e rit 
This mornincrts sessi 

A 

i 

D 0 rl 

Physioio-ical eff'r-c-L's ed with the bio chel, icalCD of 'Ln audence, The h(,alth- andmedi'c'-11-1y intercsted gcups Qyes, , 'It, in tOdOYls audience willbe the firs i to 31ccol' -l c e-c .mous -I jjs jr, careelve r t t e a prc)fcsS'i0,T", -3ve Seen hrour7as, h, h the Iscof modern pesticidc 
of' v tol,-boldisease has made' -JcFi 1'@n S t e PF aF res of' this technology..1.",a lar ia 2 the grcatcst SccbrE - oL disease has beenbrought under cuntro! 'Vact Ireas of the world through theuse of D.DT,,- ThouEh _1110 IS.0 c1ramnatlic as Llie ccntro2 of inalari A,Similc r strikijr- achieve,-en-n- _L.i the cuntrol of schistosol,Iia-Sls) trvnanso_-OmaSiS,, yellow fever, ujer" -! e fe%,r[,), encl ocerciasis and encephali is have res jluced f Tr, us, , of insecticideChemi Cal s i n a dd i t _4 o n t, , the im,

born' di ,,rovc2d contrcil of vector
7 seases, is better noLjjj.shed andclothed and hisover-crowding has beer-i re'so2ved throu[,n, the aj,)j lj y c)these chemicajq tc) (-)pen new areaIS Of - t'he world pre-VicAly uninhaloitablt_- because Of pest, infestollion3 and no,,,,,made into salub rious aj,-aS ,,,here can live and produce more'food. io,,; e v e r s t o b c a ru1 of life that whenever'man manipul teS his e-,,jrcnr,-,en-, thc_-re --re CertairlCosts la5 well a-, bene i- nd, ng try to fc-S a- mo'rnCUS on some of t e Medi"al and health ccs s of pesticide USe.In'addition ,;c_ wi_c f nd 'r"ca SureS , lich Can containor even eliminEi e these a d c- s LLrr -31 -ffocts of thi 

technology. e an hIc., th L 

I I 

I h my f irst: T)r e s en tO rf 1.rie q VjitjjYOU Some of' the miedica,! aspects of pesr ilcide n o i s c n -i-nr-,s, in,cluding,, di agnos j an,+Or, n my on,2nagetnent sQCOndi;h i c h' is-a f t e r' h (3 cc)Pfe: b z,e alk t t.e r n P to r--1/jews6cr e -of the Current:,medical,- prob S )Ssocj" ed vith pesti'ciddlwi]I be m d e' tc7'n-attlcmpu l,3 i&-litify ways" it,wl-ri Ch I'le phys:L-larjs 'ontribute. t o t hc -1gr&-m'-'Proach f a P -pestici e m,- i a gqiI c'ntl 
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TABLE 1 

Pesticide po:, 5(ra . t CS for 
Guatermal1 , , ¢,,. (n'71ca.1
 

Year 
 t Nicaragua
 

1968 
 ,3"7"4
1969 
 736 
 258
1970 
 659 
 221
1971 
 1,100 
 356
 

TABLE 2
 

Fatod I -Iid on-fa 
 :et1cide 
cases inE sa.)i~.G~Sa V. 1dol'. L963-1.972. 

,ta poisonig 
cases!n E! 

Year 
 a Non- fatal it ies
 

1963 
 11 
 1,104
.1964 
 2 
 965
1965 
 1 
 938
1969 
 7 
 584
1970 
 7 
 474
1971 
 10, 
 586
1972 
 5 .
 2,787
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EFF -CTS OF PESTICIDES 

9:45 a.m. Hazacxdz of Pes3xi es Dr. Quintin Kintanar, M.D.9:00 

9:45 - 10:30 a.m. ?,odical Arpocc s ei-sti
cide Poisoning Dr, John E, Davies 

10:30 - 10:45 am. Coffeu Break 

'.10:45 - 11:30 a.m. Diagnosis and Treatment Dr. John E. Dagie8 

11:30 - 12:30 p.m. Open Forum 

Moderator; Dr. Jacinto J. Dizon
 

12:30- 2:00 p.m. L U N C
 



3. 

Tuesday. F-bru:,'v i, 1975 

I''!.Xu. . 2 0r) 2: W0 p. - ;ro,'t"1t 
ciu' bd: 	 M'diss Clarita Centeno
 

2 40 3:20 T. i Ch :'c'd" 

Dr. VfrT., H. Freed 

3:20- 335 p.. 

.r-,, o ,,cand Dis- Dr, Vr'g . e an 

- , aI , 4:s ic4 ?r 
30 	 5:30 p op.en ;crr 

ndar,ator: Corm Reyaldo Lcsaca 

Wodnesday, _ebruary2_197". 

PISTXCI DE MONUTOR t NG 

- ..........9 :00 - 9 :30 a .7 o. 

,isa Lydia CV.sosto-'o 

9!3u - 10:00 Pene S':,Ttu:: ofa , c de 

Dr. Luzon.ica Pcs an 

lO0 -~ JtO, 15 & , ( c.... ............ 


17.5 - ":,20 &. ?scido ,,. Dr. Ekwin Mngalona 

1):2; - '12:0O noorn 0r,.n "o;:"u:, 

Moder.ator: Dr. John E. Davies 

l210- 2:00 p.m, L U N C H 



Wednooday, February 12. 	 1975 

ROLE OF PHILIPPINE AGENCIES
 

2:00 - 2:30 p.io Lrpatrmenz 	Cf Ag.iculturc 

2:30 	- 3COc ~u.i
 
l~csou ¢ 


3:00 - 3:30 p. -, cn H~ h 


3*Z0 - 3:45 p.m Coff:e ErZak
 

3:45 -	 Administration 

Coiltrol Conmi:ssion 

4:45 	 - 5:30 p.r. .ozOpm 

Moderator: 

Thursday, February 13, 1975
 

PESTICIDE REGULATIONS
 
IN THE PHILIPPINES 

9:00 - 10:00 a.m. Evaluation of Present Status
 
of Pesticide Regulations 


10:00 - 10:15 a.m. Coffee Brea'k 

10:15 	- 11:30 a.m. ProposaI3 on
 

Regulations:
 

Dept. of Agriculture 


Pest Control Council
 
of the Philippir,,s 

11:30 - 12:00 noon Open Forum 

Moderator: 


12:00 - 2:00 p.m. L U 	N C H 

Dir. Bernardo S. Castillo
 

Dir. F Cci nzdl.ea
 

Dir. Joaquin Sumpaico 

Dr. Lu2onica Pesigan 

Coa. Reynialdo Lesaca 

Dr. Ray F. Smith
 

Mr. Hipolito A. Cetodio
 

Mr. Hipolito A. Custodio
 

Dr. Dante Benigno
 

Dr. Wesley Yates
 



RECAPYTVAH OFSMIA PAPERS 
AND Q. OF>707 "OPGROUPS 

2:00 - W p3m Qrrkza.~Aprun3h to r. Joim F. Da!vies3 

3:45 - 530 P.M inroutio to woksn 

waka"1 Krwo, Dr. Ray F. Smith 

Gv~oup 3,Rgila 

Prday, ebr-,rLi-f 

Grou R'oom 

12:00 2:00) prm. L U N C H~ 

2:00 5:00 p.m. Metings; of Grp (cant'd) (Sam~e Rooms) 

(3:00 -3:3.5 P.M.) CoffeaWe 
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Saturday, February 15,_,1975 

GENERAL SESSION
 

9:00 - 10:30 a.m. PrsDntaic.-i 0 . ommen
daz;ons of Wo ,Kshop 
Gn-aupa 1 and 2 Group Leaders 

.0:30 - 10:45 a.m. Cffe e 

10:45 	 - 12:00 noon r tion of Rocop-men
dations of Workshop
 
Groups 3 and 4 Group Leaders
 

12:00 - 2:00 p.m. L U N C H 

CLOSING CEREMONIES
 

3:00 - 5:00 p.m. (Please see Program B) 



RESOURCE SPEAKERS 

OPENING PROG AM 

[ir+nardo S. CastilO BSA, MS. Acting Director,
 
Bureau of Plant industry
 

Clem~ente Q> Gatmaitan, M.. 	 Arn ertr 

Ma U S 1 A 

Abelat'do Samoto, 9'h.D. 	 chanc'2.1or
jn! ar- in.. &...t, Philippineshfo-, 


Renato 1. C.',pinpin, BSA " sd-"c-, --	 ' ' ..... A[nstituv! 
of, th?.e Phi,.!:.:F:ne,~ 

Agriculu.. al n:ticide 
pi 


Reynaldo Leseca, M.D. 	 Commis..... 
Na,:tional.! later S A""ir Pollution 

Con t ra! Co ;rmnison 

SEMINAR-WORKSHO?
 

Ray F. Smith, O-. 	 Prfesscor, Dep. of Entomological 

Diector, UC/AZD Pes Manaem.ent 
T-o 

t ection- Proj,-ecc" 
&R~eated ...Ovrnmna Pr" 

1 ".cr0" C . ;+'~n.?f 

Berkeley,: u! 1"ornQ-,7 

Virgil H. Freed, h.D. Professor 
DirectorEniam~a ealth 
Sci07', ..., v: t,.r 

Head ,-.:y, al' an of,:;.ric,!!tur'a!( ' :. " -, ,:':: 

John Edward Davies, M.D., M.P. .	 Q=..'
 
. ... x .io.ogyS.i .. and 
Pubic H'ealth 

Schoo). of WWici' Univarsiy of 
Mia;,mi, Florw-do
 

Wesley E. Yates, M.S, 	 Frofessor 
Agriculturn! nginenring Department 
University of Californ a 
Davis, ,,i ifora 



John P. Hummon, Ph.D. 
 Acting Director
 
USAiD Mission, Manila
ReeahoD Fr.ue3 
 ph.D, 
 Crop Production Spe'iallst 

tio al ceResInn~1 :L ea r c.. in s t i t ut e 
Coozpcrali,<s 'LAC-IRRI-USAIDRire ProgranWor.inULk2Sall ?raD,,e Income P-rc'gran 
Agr-c~~-.raj. Development, USAID, ManilaSimeon A. E '.j:ocapio, Chief.) C ,B.S.A. 
 -P
loteczion Divisen
 
bureau of industr,


Fl'~lpn ?.. ,&.auir, .5BSA'. 
 Entomoljogy Adviser 
Department of Health
Edwin ,aga2l-,ona PhD. 
 PrOfeOS SO;alld Head, Pesticide 

RC~;iduk LaO~'td LOl 
TJPL.,Bj Los BaIos, LgunaFernando F. Sanchez, Ph. D. 
 Pro-essor, Demz of Entomoiogy, U.' 
Director, Rodent Research Center
Quintin (a~intnar, M.D. 
 Science 1<esearchl Chief 
Biological Re!searcil Ccmnter, NiST 

JacInto J,. Dizon, H.D. Ch3,f, P s(: '-- Cente
-3.E,s
a l, ell~gence Center 
01C Bureau of 'sea-e ControlDepa1tment of Health 

Clarita Centeno 
 Chieft R...... 
 -
 Section 
National Wate, & Air Pollution 

Con'rol Commission 
Manila

Lydia Crisostomo, KS. 
Chem. 
 Chief, Agric. Chemistry Section
 
Laboratory Services Division
 
Burcau of Plant Industry


Luzonica Pesigm-., i!D. 
 Administmator
 
Food & Drug Administrak ion
 
Deparvment of Health
 

Felix Gonzales
 
Bureau of Fisheries & Aquatic Resources 
Manila
 

Joaquin Sumpaico, M.D. 
 Director
 
Bureau of Research & Laboratories
 
Manila
 

Hipolito A. Custodio, BSA, M.S. 
 Chief, Pest Control Section
 
Crop Protection Division
 
Bureau of Plant Industry
 



Pedro G. Afable Vice Chairman A.£zc.cutive Di.rector 
Nationalc' D"r''e vc-evel'pment Board 

Dante BenignaJUPA, Ph.D. AM. F1 fewr UP' 
Trysden, 71KOCOM" 

0" t' .::.LA:n,.n 
' ounc 

( ot °t; A~iI~W5m r,,:,r'n 0 :g2o.7" yv.c. Center, 



0, A A 

D!ECTR BANRDO 
 2
 

D i ti g u s e a f r nn% ; n l a m .,ot .1&-2n 

and c~t o2 chv n n l" ri nf a 

±h . fL n vn n ; i yl ~ n n c t i ,
p i l " y a V i 7 o
P h a t A f r o pu bl i c
 

C1A* n, r . V -i %] a h - p nJin of W)U n m ainta in

...............................
 

V,1 M.' 3 1 W O i 1 " V n lj 2 W A G 
ju~i fy " v l n L a r u , V l w l c u u o 

by"cotrlin innu va ofh~ndnnu 2 iem~ rji, yellow 
P3

fevar, ly Utz,~ AAZ3~lL'C 

M Y V 11pC1LaV 
IOa
w n 
 :o oaaetn
 

in~~~~~~~~~~ ~ i N r si u (A1C3rne
food1 un mu 4 pe O s truction 



and ofr ovelao met: ngic~lura 

of~~~ bcs ,cb 

'a Anfins~- cts 

*FIss to ths. Destic2idr'. 

ThsI mnarw A 
2 

, hop~ w-'it an.71:J~enigt n od of popoin, [ou 

jup~iso inoc our n virpment. in j ,~6 tnd 'air f orubeetd,~a ff 
ha~s~ofQd.ttc cm n - atons Thsroptt gn 

'J' 



INTRODUCTORY REmARKS 

Pay F. smith 
Professor of Entemo]ogy 

Department of Lntomloaici Sci-nces 
Univ~ersity 
of Caj for1 ! Be~rkeley
 

an= 
Director, UA D lost mana&mcnt Project 

Th5s '- 'n ,>n'.' -tc 'rrrr- - t. ....... 
 is: t... 
Univers tv o: -

. 
-

he third in 
. 

so.;riesa 
n........m p 

in which th~e 
has.Darticipatcd. 

Pu t t h i s o n e;i sn Q : -- , -5r"that it: will7 V. -V. t e n m 1h,"~n-dw "l- ..... , -- Wy > ..... t-u Zf Cct,w I~ o 
b e l . v . t: . 
start from 

v, , ' f r o mr: f oc i h e Thll.i-a, : Ww e c a n 
.. .. TW. l.vet 

o f ..fairK, in ,an .,.w t 90 S O aw' r-'" 0":- , nedCQs that 
m..n..'K 

h in 1 . i- .s...h p, O& 'no-.. . ... t a nd 

pronau'-A ra now ro o,. VK VA ;'st critical periods of man'stt existenced 

0 r o ' ,tth a t h.m a r, -- - ..... 0W - -7r hn p' r n ~ o e e ar tothees m s n i ! p o i e
 

thre is " r'r-ku 
'->-''y c- 'nrA - a lun1 ' 


thauanv 
- cc y h 
 p ''n 

inn 

maiain 
 V or  ,1... . t control 

which DiagunPrnz'' 
 orl
 

it istor 'hv rC' o'n thit v cio ,- aare placed 
plan 

1 n pet controlin a new 'orV "t Ctoi 

---

as . 'cor t .. " '''"lin asshort a Ai.c ago as - yeacs "K worlds ex-nd ing .... p'opulation 



requires an increasing su;iv of food and fiber. To obtain this 
larger supply will require better procection from discasus, insects, 
and other scs. Uforuat the - of aci n this desired 

goaoimrvdv uylnOon acrp7 oiohsnow becomne 
morw d.f. o ", T.. i;:n 5 in :,,nod productionAI.t r z,_ ,atr -,,s 
in son, ri"ions cz ts, ,or. Aw, i.c"e.s. h&v, .,,n achiu,: 

throu~~~~~~h uoo m'Qol An znEw xtentmrvhvrznclura 

wpCst CO '.ro . iowuv ti p]",,o of - 'i . " . .... .y r stt 

a .. ry sh ky -Fop " • ....... v t o 

ba-se of our .... cu.lzur<il crops alnb: zV abilit Oc-" st
"K' o 


rcsis.;t ncy peQsus cr' ci'A, pas,,:s in] now; four'. Tw ', Pwt:J.incefO~ in' certa1in 

inscci po:nuia i has grtlatay r.-du.d .h offactvss A ch umical 

putiik V n a nwbo ofipr , IL'ti n.1 

destrucrton n- N.n inn--... )v,.,s, 1:,.tinice,of rhus"
 
pesticiaus inoops CU" an.d 
our health. rho pusLzcido s w- 'r h p''lague.d us.Afacr, .,nr'g-
recently have dramaz:cally,"" mstrarv the, aso -. . role of pesticides. 

This is rc V wor seso rn shouldi rosuJt 
in a funcz:innalo plan f 7n npr u ma£,k; & :,sticitis'1... in thc 
Philipplns. 1- won . .... An.or-wardt- con....... the 
r'ecovos : A " provie,. ai3, pro- Ufa .s . c CrOD 
duction. ,, V.ld land to the con

of, uyrclnz~zs pwsw:serva._, n our 2 [.pln &,:; :. icid-ns5 

We, who on" ".prentatv- an o ' t ! A D P,,t Mragment 
Project, arc mc3. ;AJ.d tO i this 
Seminar/Workshop. Weu .ook forwarn to an extremely prouctiA ession. 



1'Hon e.-r 

Chncllr~II, 
 e
 
at. MaPan
 

~ianceorhc,Chaeen LJAV2 vn Thnipnin
 

itcris my plonrurn c al±mnoto 
 c~r junn An partLziorcants of hi
Semithr-Wr Cap n rqnnDizti2;ruwishes: oti2het fauto c nnc~de 

rOncin.r(ThrI :.' nn ,wr A- c j rl K n 

We are hoppful 04Oi 0 - l :-oZ iiis h
 

i ntr- h' l4 Cr. iQ(4 a cx ."2 !1 r:v : V y bu 0 n f R o1 

Thuc hwdn :O s?-il1 - ct0 

forestry and'1publi hvlh In in ="''Vw: 
 s.tous .
 

Ar e r,.2 Si i ry b 1 = 1 ! y Q il i n c r dn, 

Penticidc ch.
. :. .rc reuia to onfCu'rd agriclturalK producti
vi ty from post Vmgo NON-~'~, c"''<r~lir inJcluding pesticidefh f 
manag~Leet shold~ 14b- ve mor n'''" . V4 daeon-'onC~ 1h of high
yielding, disase-rwisv vnrito in wolwd efforts to aincrease
and accel~era.te food productio.Ol 

http:productio.Ol
http:accel~era.te


Thus, in tho borim WO ro proposing the' etabljoont rot only
of restrictud plU~ fo pin roigbt c of a~ ona tcers
for crop praoc-nn Cona...y pn~ ~ nn~om srt~c'
tirough Omn C\~zip inudb 1Qkwl!
'lydLdap
 

with pe~stiv no 

thiz .:jn l ant csru" Ch ~vf
inK ij0.
 

poaot C§4 o1 hul n 
ovroh zoa 7PV wv 
 2 r 2o utmy1 


for 'O110ip 

icontolsca 
h i if Tori: 
 to 13.vvarQ~li r rrec p 


inn .tco cotx of rccon Thl0lf vntw lv in r u 

znco soj a.~' aoo yo whmCroc is n 
insuediaro
irz~nw 
 =ubun 
voom in a andra of ''rmom e 

haverrfound 7;Ku>'' 
*'nquza x'n z''.. !ry in ovulp icid 

be hndledN 2byonl liccr. cahohr fll appre-Kiatoe othe nvci tojnz nf~rPr .IK.L UZO :2 eLfor~ ufecin 

and ecnni feed ;or fne 7rnlnn in dvvct~
crr vrblw itin''conrietonos fpoint onQ-r4;i a' Lvial n poison. ile tnhcoismtatibe s, thu also be r nnzul m duvz Wp~~pat ro~rntwill.ir in'Nn 
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Coordinated poison control centcers shou.d be established in
specific arcas to help " o 'dt'... -.. Q' r,,,,ncics.c'-o .... by pcsfior-;.... !cu, ccuse,c- by"s'
cide and to Trovi.,c ihe "'c 
 c.ccupctionJ 
workers about 1ro§. rr j- -

o ..... ch"-.,.. r . i sicidc. [d . nt should
load to d;riclor:w - hhohr .t lea St 
ninli:2izo thi ('(vernacnt
progral is --nd ......... " 
 . .. - 'nsi .u ... ," D SJtJ 
control and st r-- ', . oun ecolo
gical principe - " - " of nes, cide"in ircioting u..i , 7r 

As head of' hr, -. ;  e c ii r for
agriculture, e' tic "' 'Kc it counitry -:.Ist ri 
Southoast '3' T v "i your , 
We will do our oa.rt In c .n. Your in-iins rind
recoanendrticns;.i1' , ,rs~icijc a r :ont fo' increeased 
agricuitiral ottiv-y " 'n' ."or . i-,,he, and -in the. welfare 
rural areas. 

Thank you. 

http:recoanendrticns;.i1


A D Q R E S S 

Wr. joh Huzofl 
Acting Diroctor, USAID, Manila 

,..... o, Da,.Mr. Cha ir -n, Casti. .. - .th--
M r . Cap i , i n , . c r . k .x y ': . t : . . 

We are ir openin of thio. Posticide 
Manage t . - .. e also delght- to j-.oin Ho Bureau 
of nt in Wh.... Va''u 
would 0-. mv v" ", von'"< o'. in this kind of 

this -, .: . .:.... Pi wn-% W k in 2:i )ndIn 
also i:; I ..:,_C. 

W,,, atre:Kp.pl, to, intr, duce to vou our rcprusantatt ve, W:. Feuer, 

i S an is . "'iic 00.. 7 n:de, L/ 267. drsj '; r ,' invited 
to thizseo:innr, 

You ,'ro z":li -. 2bz:u- the finil nl is nd ipra tfco: 

in........... p i"kin<':rh.tKi r W ring
L a .nic. -;nr .quctiun.
the pasn t ...-.. ....m r., ( ",van:T< ;: , .. cQ.. ? e c '"; 14: : ,-()n.;, .. zon*,,.: 

impact o f f , tho I nryla ... 2 -o-rl I ;.;uln. /C ;... . .. T
riot, c(,.'"tarl ,ron.'ct :1:,..; -by<tlh..,, r ! W. , :L,, way-,]! p.opulai.. oni~O na, 

tio . Ti s no ow- fr i , i . . f %n,,:" .", 

.Re.carv.i < ' . ... ..hiv" Ki'h in o'nd production.. ny 

Pro{"nr ; to fin: :,. n o. f'-l . .',1 . , " m.. .Urt critical 

lonl ,ok'i.ro n.. -'n .c , .' .. v,:. .. '-W. ':*. '.'41., .l'. in this, we shouldi.7.; O shol. 

..... anl' da..";wS!'-:Ay "-f - ,.ho.y cut tha.'t 

for about 2, . TO..i.(. . . - r . .c. a . AIDci . in 
pro, cts. A u- ... ... niy c ... N N. rI"v, t.o do sonIe

thing ab-ult rkta. omts -! n.:.,Au:.,.. t' ar., could rid ourselves.. r.N< 
of trouble. .7 r m '72d p:ositive supportFortn"tcl, "L.:,27
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on what the 	proposed team hY1 disc'vcred. 

It is a.serious prm I-tir inr'ecv; it is a serious problem 
in Africa; it "1 . , r- in Go Phi i,p:irns. It it, 
estimitcd that :rZ, AN Qi Ilr,.o .. .. o cr' yearly. 
There are lots Q:.. .. .... . "!.. t-, in, i ' he browrhoppur! 
andlq(rIelhopt r'. it in W.... i so'...d pcsticide 
manag.yment in :-. c/u- y t .:. - v . i. .ctio ,- pi g-om . 

.. , 

on possible reginlr ,. -. c ... ,-,sic will 

We h.veo. 	 Ma;nU Tl (P dicussionsOc. 

... in c. se 
cooperation ,with , . i".- .-. y ' 11 A . " in R - s 
have interest in them, : 0 wn= r- in ", ,o-e town talk
ing_. about the !,, i n - ,ity... 	 . I,,u 

In thy R i ... , .. .. .,v - . 'r-:2 -.p cation, rural 
irrigation. a,,i-V%. no ivo, to M--,-.. All of these 
are ds2ined ." 7-,-pow -...5j 00i incme. course,
pesticide m,-,(,-.t. in- 4r i -r nam:nt in tha-rn. 

I think t- 1,,h. . rr .0-in- -v,: ,qq ce'-oi the list two 
years in its Q-1 r,.cti.n v:io:u-:, sp 2.cl' Kv osagana 99 Program, 
despite flundo ond ty~a... .c ,tr. in such prorgrams, 
the USID is i..... s w.... "inn vwith thn Lady 's Program of 
feeding- , " ' ezjd - -,'yr- vwhere we 
are nvo ved. L,:cn:. :, ,v .Q cf ;- Sh I. ?. Cpines s 
high, the p ,. u. - A , i i ,:.' food Y. m ,.. . t ,' .cc,r:try 
faces. 

There cr ", i 10t On "LAID L7 involved 
in t h e lh l. p.- , -.Os ,i . 
Phil 	 pt-,-' Vv p& c ......I " l l I tc the p.ogress of 

willl:....,..navu,,, , . . ..........................all thepp! ni - cc-'ry 0 0~l 71i pin rogress
will h" an n v,0'" C : ... c aro . indeed, 
the progr en' -0 ... o-l., n * w T cc-r,-..et.on 
with othe " ni "h 

Secondly, if '..-.. N"2 t 'M-, ,-u find a handsome and 
beautiful cr.a, ,-o .: " " he Un-td States, Europe and 
other develo-p ,r,-. .... j 7 -t .x children in this country 
have tri L-, r shows thit they 
have the po{ o' t 7 

Thirdlyv, .. 	 rh-r20 C MISCM he" clUseVt,,w' . 

relationship ,ctw ',, t':rnh ,-itcd '- States, Filipinos 
understand us: c .nvu:,v, AK.k ic, a i, ; U think that they understand 
Filipinos, if :t a:.. .-... . 

In closing, 1 just want ta say that we are very glad to bu a 
part of this seminar-voerkshop. i see that Dr. Feuer is with your 

http:cc-r,-..et
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work group and he nnybc rallod to answr- ,vcry question you h.vo about 
USAID. In fact, if you would like to soe 7.y of our officer anytime 
for more question, we nr. hn.py to 2ccor.o ote you. 

Thank you very suc- nnd w.i you a!. Soc success. 



"I T i p s 1 7"jc,. ~~V> * .. .- :.. C ,< -

ADDRESS
 

R. I. Carpinpin
 
Prcsidct, icl... -sticide
 

Institute of t4 -UP;ir. & Wric. Chemicals 
 .gr., 
The Sh- Ch'o ," MR.) Inc. 

P....
In behalf of thu kgril tc institute of the Philip
pines, allcw, cic............. : ..... Management Seminar
 
and ,'orkrp. T'' :e.tkc Vi,.y ; .l' . .. e: , and in a way,

compli;ent . .*"v ..,'r:-nt
. r o:'rr-es o fod production

which reccni, " - ... . :f *n sn agricultural

input. Krona 4 1 l,-ctor , Castic1
should be c... :Dr .. onmltfaceted look 

the subject Q 
 c 

The ig.. rnuc to. "c,!,'q0 ret o g'"winc population
brings into incr.n, : public ......" , the' se of a'ricultural 
pesticides ;" s.ds aid safecAarding
 
animal With. ,in 0 - ,. or-hat 
 the
products we , itai , ir::n,, vaw , to the co-l unity at 
large can LL . .. "-.',tp r u dc and icnorance. 
Perhaps thK is :,wr1 ,\,r inevit" W ., since thE use Of 
agricultura gncl" : i , : v,'iy t.c'c.noc,y cnd is expandingnevw 

rapidly while p'u.ic ,. rae, ' i. soil! lagging bind.
 

Reglatory F.i c" , 

A , , : ., whic ish,':u.. correct.... . the. to iH that. in 
absence of an unjat._ .',.;ato-' _,. on arcl "u'a"easticides, the 
products are' ip .ci:.inia: r-r--tn. "5kin. the lives of Filipino 
farmers appli-. t,, ;,c' i s well vs t. consumers of the 
farmers prod=. iv not n, 
 cou s export-oriented 
crops such As Tn.ia, p,,::. .''p sugarcane strictly the ' folrow 
tolerances and othur innn.i.,s sot y h Environmental Protection
Agency in the .!nitd States as well .. the importing countries. On 
top of these ,trict-M standards, the rican fluit coMpanies operating
in the Philippines follow their own rcaulat.uil policies set by their 
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U.S. offices. At prusent, almost h"l Of 00 pesticides imported

into the country go to 
these crop outlets.
 

For rico 3nd c-Y.. tu, (1w,:fn-rnt 5w'rv sed credit program

set up a tcchnic, :,'vi:a. 
.. 
 *-*,:,sp
' , o 
 onsibility is to
screen the difinrert prvoccih which 
UK,- 4 oviud with .dequatefinancing. in 1 ..
 in l. jhs
by e zh prauat -,o- • ba f API',in ccmplw-

ustry, withdra-w co ic M CcD fn 
 Nn W mrk.; nd supplied
the tobacco 
 .... 
 i c,,.. ,:co , Llv
in to the importing
countrie.,. H.,vc: 
0'7 c:,ny -.. 
 . urca., no1 from thetrade,
 
continue to find ii; 
=y t4'' p1A .t.. tvbo-c.
buyers of our 76 the Ei'rIeankuf ...ic,, ,i: o.a p.o:.i.e inuutry is resporisiblefoz the high DST . Y .:, w:ywrr tobacco which is enough ground
for outright rj ectioF 

i should like 
 :, 0 1io .-... w ..
 l .... ort
tO the V.navo . W '-z

c t.- vo 

.use of agi culiil-:- ;c(5zi.ji , ard2. "a hi.va cnp, i;
C.Hln. r I ...... with theof Plant "2-•- r ~ ; 'Wn:usiry ains th,, ... ........:,.wi h:i:u=,: A',v.,zt in 2J1P i",-iraftinq ihe PhiJipp:inu
 
Pesticide Dill, 
 .ich  t thr.u. a
Presidential~ D .....A- Yhi c ..... the,cr. 
 active involvement
of the Philipin, ",,vr,,en: in-... Qw " liountarius Commission ofthe Joint F'Standr -d 
 d Pr a: v,'h,-s,. main responsibilityis to protect th. health W 
c:rsumr-s and to ensure 
fair trade prac
tices 
in food arng,nations,
 

Continue E:'yy >n--, ?Prn"5 


Pesticide re 
 .,rch and development has ben one of the casualtiesof sustainef attack on 
the en,'ironm.tal aspects cf 
pest control chemicals. 
As ; result, development costo 
of pesticidcs have increased
considerably. ., cnemic-l c.. 
p i continue their search for newer
compounds to meet tao neec of mca rr agriculture and to find the answers
to the questiors raised by environmentalists. 
 It is not generally
known for instance that a Festicid, may take frcm -lu years to develop,costing 35-i0 million with many t;--rds of 
nw.' chemicalE being tested
 every year but very few ar, 
consideed a5 marketabl, products.
 

Pillution 

One of tho unresiyavie ni-
 1ffect 
 of th. large scale use of
pesticide is the possible contaminarion of 
 Ehenvironment with its
residue or me ;lita :,.vei, 
Wforo ,, yet alarmed with this
particuicr problem, Wt US:tIos, sight of
hi to fact that pollutionwith pest control chemicals deends 
ar ely on lvel of pesticideusage and weather condition s which are responsibl,. for the chemical
or biodegradation of the pesticids. 
The pesticide usage in thePhilippines, pa-ticulgrly among our 
rice and corn growers is Btill very low as borna out ny a recent survey. The Filipino faiTrmerin general tends to under-dose or 
use 
less pesticide than the recommended
dosage. 
On the other hand, ou; tropical climate, i.e. bright sun, high
 

http:c(5zi.ji
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temperature and humidity and iains 
are all conducive to 
an accelerated
breakdown of pestcide _ and iio matTni t e . A scientific assessmentof the problem is in order to Pst.llish once and foi all the possible
lovdLof pol 1 n c tat 
 ....masur's can be instituted. 

Today the !eszons of th mid 60's hve been well learned. We
are aware of 
the 'rbrs that surround the use cf our productsthrough over-use Ana n -use in agriculture and in public health.As a consequenc, 1o m. i gr t efforts to see to it that ourproducts aze used correctly "ru of the far; ars
 

that everybody hqp.s 
 fQ: and ,h t scme people indeed demandis a perfect p:sticidn, dca'ly to ar insect or lots of insects orweeds, harnles. t- :Qrr. and .-,..v biodegradable. Over the pastdecade, the diocovezy -1 such pnincfdw has been jubilantly announcedagain and again by 't"o",ivi reii.' ,ulicamions and outhorities.But. this ideal p tici,2 iC yt ;O fund in any economically
usable foim. The co-ry... s inn pesticidesd J. are essentialto large scale fo.d production. Tho differcnt resticides now available in the rmmket, though not as selective as we may desire, whenproperly used will not har- men and its environment. 
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HON. CliZ.IENTES-c'tnry, C. GATHAI TANDepartzent of" iea-ith 

Thnk you very mh, Diector I,, for yourduction. For one ioW ho s 
very kind intro

:oz: .. ,f - orveral years, prbicularlyduring nul tr: C-fe!elct. Sp1i '"wr ' '" '" tvrpo0rr: oq'it..,-u floods,
I am MOVO by 2C' aP"loyh 

Myr' 'w 

CcmSCOt 
 u 7ne

for. Qn'l- L . nn a Oit>.
Q,. n4-y' 

ur 

I a pr.c t ...... h 
r ,in _ N. ith yoll

'O z.n-, on -
thi d f . ." ,
 

,. " --o, Dr. A mi ,sem~inlar-work.shoph I 0 
DOJ.q%l in" 0£h :: v.... Q n... .Lb <'¢2":. 7--.:h ,- ",,"-,' ; .. tw. • co.... 


point of On 


-' ..... 

the P'hi.lip-o ine2-, tG,ern is_L'_nin Oich hvthi P., "n ._l.lo!! Oaninii'i 2- n. , 1' z w :r.c.. in tO v.in...., r Lcr; in 
',f...........
 

.- _=-71 . il. - n t.- ii 7f O. - -T .n 

major c oe.s-1.rr, . ., . I -i, Ut., 5.,nere'a a. = - 1 :ducL on in r La S ip- 'ri s o the t )f

coo.ic Cr' iz.
 

'
Becoa rnr ,:o :"n.y; is: sgiill -r i-.-.V11',. 71c=o O on of,the ruein of o U' L I irood tosupport our r . R 2r. . n C ov!% i n r. ;Y", -"," d,Ex oel lency, P'raw .V 
N 03 

' " rn:,I r- r, ::.r.:, , ton in' ti ted 'r'iounnation ,ide f ood j ' ", , n. ', .v1inv "?"o hot tl,. ; ,m vern
progrTa ... K . . Oh a d.;.idelid will be at.. ', . i"i ± 1ii>Jj ( £'1 P'te y '' l' xtunuisj use 
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of toil conditioners, fertilizers, and pesticides. Pesticides invrious for:=; ;te u%,d extensively in agriculture. IRdeed, their

econonic K..rt.rc. to . riutur.. boom hair~ 
 noed to be
 
ephasized.
 

Apart fiK ut>Fr uzu in. ,.,.cu.Iture, '202tic:Lder are of estimablevalue to cY>' oo.40h.
... ntiors c"+ be me to- sumerficially
fear rv :;"h ,rii' - e:ooo.rnd furthor. 

Our -c-ryl -rgr.... w... not hove progressed in thisfi' 1d , wnr' i = "' c i". There "re min .stations in ourprogru.,,' ; uni to c<ontrolF oc -. tosinsiq, 

v... r, >%tm "n,, .. Ves then in disinfectingand f.i '" on of My is mart of its qu.rnntnie services. 

Of cou.'"' 'etic"-. -.va Lcon' comnon ho u s ehold items. They
are une ] ir hunw -na ayn:
.... u reol t_ d fields to 
a limited ,::., hot w.ould M" c toeuch a little more on this
 
point.
 

be . iurcu]i.rjcr :.;ih riyardW to our experience in the useof pesticide in ou .dsi: ,,, con rol, rgm, becauhe my erientationis basically cn public heal-. th ,. i will citewill also hav. i: c::tions fo i c-d indu.trr, 

Our mlaria co rV ro.r in the De par cnt Health started 
as a pilot proj,,ci. 19, t+. woo K,- ,. to encompass the whole
Country in 1951 Mhe INN 00s
. in , ,-alaria An heraion year,
took a heavy 01 V" our .m,.e cial.-l ..CnI'ura2c masss3.Our malaria 1'tw e Ad sone 2 million
 
casrs and .'"thc z ,,.r.
10,000 


In 1954 h U n io .rogranwa on the way,the numbur of r"i Vn ' coof Health 
was 71,363 oo 30.a 10 . . it rankssecond among be io.:-7 , -b" of .... ,.,a- t inK Te numberof reported d, any [,36 or n m"ortality r'te of -',7 pr :.o0,0o0.
Death-ise 
it rlL 
 the " C 0'. (leAth 
during th-t yec. 

After only five years and tha.t -;as in 1959, the number of casesbecame 6,763 or only 8.6 per 100,000 and ranked as the tenth leading
cause of mortality tht year. Between 1954 - 1959, morbidity ratedecreased 26V,while the mortality wos reduced by 62/. 

http:K..rt.rc
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But Me ~th hav. cited may be for the ba'rio statistician 
alone. Whath bw th of on agriculture-en impau this the sector? 
Consider the fai in: . 

d A a a f u dr c op ction proqram 

shown; no; rinn; .in "vis zol tuiv.,ii,.,: ,,-we s f~trn ">920, T'ho,L, 1950. 

mk,,:lter period that malaria 
a::,cati. a s, . :i widespreadPhilippines with 

experie-nce n< "''- en ,:r4 l,., i,. 1] .t::.wh, ', j: 

TheperioofM0.0 _ ,s 1 r-. .. y by further 
expinbionC of rl., c-;,- vntir but ae Iras increase in 
yie2d per hect. A c.& ... or ' *,-... . .... in c 

: .. " valpn,cultivntn n s plai. n N" " ,ef inrric 

'faoraletogthe wi ,uitleme Cr an1d
pa..::nt ofr;;wers 

tna~irA~ .._." J:';/ , . .....fD .r .').
U pital i1ves .,ev. -in'r... m r v n "-. .. 9 

"V h 'Wha ,-l,. "I .............ir..rt", "c. of. anti-
malaria activitiecs V C.,,,MZA.,M- W,,ith r.C,_. C'.,tiVn:tiCr, CM also be 

said, to come ,ex"-ten,:t , for cni~ivte raas a ,o.. The 1966in o% ... . ,0' . ."g,. -'V v...y, 1.. 

rnnua reror of t ,h l tn ,-:. 'J: ':c ALice *.,rritrc"

mentioned t-hat ... i.,.'.._ .v.,tud., nyo in-e :3 1964 i,A wt nu{, a :.," 106"iz~c ,, 
. dUC a ,('<; i t. -, ....... , i.
the ofipinc was ] -,J' pr " ce t A. r....wan,.,rd in<1... 1956. T'"i ,increas in- cukz!ti:i n:f v,.<othe< ur,-.ck o~f ,nti-mn.,, i. , campaiqn 

to i970 .y..a... : V " , -q '! ..... .... a ._ ........ A 
pr'oduction. in "~rn! l vuc novnnt' j...... ,cn~i ar.i 

* ,r :<:. z HI r'*t U f ' . r. : ..... f''c.'ite tic".' .. :',.O.<i. r o...
Eve . in1 .. ,, 1 ' .. , c.A " 2, t' 5' C. "oC..' 

deaoy o c o A ; Aot, a ....n-- .Le.w(n.-.Q uo Q ,,D n Ar', 

On h .nr.. , 197. a 2 tsr-' C , fnditr' ,u ka,,, out:- ons 7n;, o 
makoi . .nr'u;.b- 1a, mvn-.ow/s pa- n -o, n.-.<: o p produIct o 

areat rra to is ;:,;ip,-C/ -. ? . 15o ceb Goi mpoc. ,ofai ,., r,Ano ho tnv,::. GO _Co t.... a whic"o' dino . 
sh so c is . A ib-.n ,K ounrc ow,.c iy'sv,.iiQ ,:ur ,.aia ,'h 
'M eas., n r lv n ru.rb myratqu , .,' ri~rcut y fu a i.rn t as 

it asria..&,o ho 0 o suis odctd a 

" i
 
t(he ta",n¢ni riA ' t ow dJi l ,Ji,[, u and: costJi ,{
lonq',, q fz}( m{ th i.a it ih,') A 

c 
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In the P~h i ipins, - hn- disopoo is Pr"? "Vn in rarricula 4 .r areas, 

r?alige( 4J,,4 it Hr e a r'' ir detr'rent in Rgriitr', 1 nc.1vit 


Norte, l'rr''nY 
 ''C Qqctrn Gf irini iofolcYrby land '' 
ba 

r . '-'Vc~nr ;anpi wriqnh n ivr 'biy bRcumt) 

in orderto Au vita2 roic plyc by Te ' risciie, 
in ou'r prsn 
 % o 
 iu 
 n A'-
 nur arculu~ 
 oystem.
 

oftj&Q / 1;oi-' j h urmn 'di fArl'
incu si eli n 7C'"jv ! , wu h d us d 0 

75%f wetalFc~ ' 
 yo-
''F''y.01
 

becaiuse of 
 asD~ 0 , 2 thn '---ni- 07 ' , un , Kedicould by at1dn v.nlz ~ ccuao i
an averag f1 " 
 75 k-17- Tun t- s'-l-"-' Our 

and offic n 'ooipuicj fo th' nf th uwr 
 of th4 p'r,~'.-i uc
Using postiri 
 n' n! :~y v 4 ''44n*, , "'4isPvrrzOnto Y 

intDf with in''i it -'l-.y 

'the re'gion Awoor 

of
 
A should-- be, -e~9: tha 00t ma- Q"' R,-P

affecte inivcl '= 4lbiby too = Pf 

nn-d phyrio2-n n' 
 V atn n. 
 A -,ncyf-oi""4uz, 
over ths V ': ',l T:.z n n = 01--&1: i nunl 

In oui "r'C' 'it thy uz' c'$'h tcidc 'i n thec publichcnlth so'"vlc, ww K-v no y~ co cacos any ropcU'-L or '4"'(iF nt or.anly 0(1 1'i M ,1 cy 'PUcticd1' I1"'"'AC 'vO""u 1"'"hIndlro 



Oux pooitic'a, thcercfor'o, nt the vreoont ioi to continue its use~ 
becauve thu fi outi g teGsdv. tago E'ven so, we-datno 


are awx of the K=2 ad pzn ia i - fcto parti cularly 
Ozronic =~ n= nC ~ 1:1iapo u c of pca .tpestic ide 

rlOy TK' v~cov z-c & in. rowqcnos we2 av Mo Q 

do soa thi %I= V n - . Afwynz ,,ncnitew -
I orne Aav : v un ni: fui of n icdw no Q 
and to. roain ~ycl nosrA oeow h vo to admi 
that not vor Lyo ILe i flvzC1 hioci invv= 


committo sFno y:rcc 
 of zh T~c an! on of
laoatr 

its; ranting ab=.' 12 OnDA ra.LuMonica Peaalan.DL2ztr 
Will you~ 1plens s dn to~bo rocnn 

Eveninjiinq~n r~.7annt f posicideO 

it in in this Onycc On hsi er uho 
ficnnt an eo~I Th. o~enie th USI and the Unv CL iy 

ratio,.aal exan:ou souzncur of. nraba: inpoti' 
Hopefully chai erwicc wit potcdnto yi hi w 

countrioa bu ains' in vossmlr , cadp vi uu h 
knowledg co: bo obtiyi -- *vLyf 

researchs nlvlyn cnyj MY orn, Y** fi 2'Au"lIwW
led Ov~rnb. nn or epaay 

inOglo h a UW1O T0 Lc nr

--t-,d'.- cr a o~ n in fcn e t 

forC fl nc i n This'. i:p cua''t, *,-!..- . i.t 

anda nv
reliy 
 .I '-y -n]u fni'r linc ; I hjiritful u 

disusson.
 

'Th.-.nk you rand goodday. 
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RATIONALE OCF STCIDE LGE 

Chief, C.-p ,... : DivSon 

Nowadays, !'..ro : t -,'d are tzckling the burning problems 

on how we cou "1; t -, _.++ widesprcad farine and 

stavatiorn_ An' .,M. . aantu-e -which 
are furth,-: , ' - dye. '.hts, lo,:is 
and tynho -)r,, 1 ,- or7a,-nc. s Synot ,, I-:, " c,-eve nCa L::d-:,... C":'h p.',A9"c. .q,.ncratcdotr .. .:.-- .. " ... . 

by agricult x - t , these 

.....This i . 

'cr atd . :7 i .. '. ¢t:] C.. . . . .. .Vc fl. 

his ncds " ,- -r , ' r 

eternal .,. -. . " n city for 
,IcI ., 1 

creation, '".- . ............. J...... o 
conceptna,............ u. .. o
 

tradtnst ' cc th
 
J -A " ") " And
 

" c., - K n gbecause- .,of i :.; ,.. .i ,- ,,. ~ .. ,K :: 7" '.-:o r',7, n. 

have in 1-'l10 1 

In" 11a". ' C,.. . ',,,cd , we 'lave in tl<,4 age 

and c.ntury a c v t : l--O by unprecedented progress 
in ncicncu ac :'c~ wiI c', :r ,--t 1,v increaed our ability to 

control our phy;iT 1-,,V:r'>rt, r]c' cience technology in agrii and 
cultulre i5 onu C'f t',.'se 'rore;sive subject-: of studies with no less 
emphasis on the control of pl!nt pests and diseases. This is in



evitable but understandoble bacause man, since Me beginning ofrecorded history, has been p nv oi by posts, of ,:llsorts in his
daily activiti- rt y to rjcs, f .j.... .0f Iut to the1a
p.... h :A....... :. i.- K .roh .: nu dr ds of yearsbefore Ch.[int, z .-. A0 -ac , A,'u andwro ,v.;-: as s: z. w to " n

has W cor---
 uo- , . ,, . ,, : t Acv, , nou- je,.u, insurvive. 0; Oi- ...... ..... is i<. i 

order toryu,:,' . ,"V AA n gu zu o
 
one, Nab 1 "q.. . aisu and 

tha't .ro KO'V t? :i 


. . , - PS .,, (!"lCML' ,ses weeds 
underS= O:,L: 1ACOL '. lk ,:n-<,nyv. And 11 give a clearM;norc_':-: A :,1 iCL11 jr," Ma..nnnj, .. ing review, a2p-a. 

of so IO of V:x', a CZ1C U L r .: p .-I S ae LO 00 
 pTr serri d which , by
the merAc A " +' wuld ake&'v,,h , r tih sadness
 
and cnce ..
 

Ext,,nt of T-".t N ..-- :•, 

From tO 
 W 
 ...... w:Plant.,pt industry, theinfOW'tb ar.s "in All crnp fro. t'. 1970 mainly with insect
pests ,nddiuav u pi.zonteci 
TO . it is evident that in
1965 and 066 tho wL. ci"; arv. inf.-,ad was appreciably m'uch
higher thdn the ca'in. years 72: is true with the rice crophn c rL ;nsubstantial improvementin crop protecti,onc MO a xpslam cW treated areas, there waslikewise a parallel iOMeO in areas pot: urder more intensive cul
tivation. Tis may Acunt fo the increase o. infested crop areas
such ,s in rice. The s'sc,:ti.iiity of o.m 
 new high-yielding ricevarieties recr d for tho c..a,,ni i.te production program to
 
pests an& diseases sruld not Le overlo,,d.
 

A quantitative a, ,entof a of crop losses caused
by several insect pest spcl, .;n rice has n iMOls that
protected from irnsect -amagc? eiOd an average of 5.4 tons of unhulled rice while untret{d clrtral plot5 yiuld 3.1 tons per 
hectare.
 

Studios c ced it Ot.orwa Lice Research Institute
bave shown t.at nost on 65 -p:cat-o trials, over 12 crop seasons
(from 1964 to 1970), riots t r d with thoe best insecticidal treatments yilded abu two and a knit tons more rice per hectare than 
the unprotected plots (Fig. 1), 

Field experients cnduct ed b; the KII in collaboration with
the Agricultuial Productivity Cor;mission at 9 different locations in7 provinces of the Ph.il:pines di.ring the period Jnuary to June,1965 showed a 60 per cent incrcase, in yield over the untreated fields 
(Fig. 2). 



--

Table 1. Summary 	 of Crop Area Infested by
 
Pests and DiE easew '
 

Production ' Infef'.tcd Areas in Hectares 

Period 
All Crops ' Rice 

1965 1966 
 334,393 ' 278,303 

1966- 2967 123,540 ' 87,552
 

-1968.1967 125,674 ' 94,476 

1968 - 1969 145,670 92,318 

1969 - I970 148,411 ' 108,311 

(Data taken from Annual Reports of the Pest and
Disease Control Division, Bureau of Plant Industry). 



ie J 

20cC)"h 

t A-

F ig. 2 . L''7 

of th(: ib- :;'t: r dhV 

19i r tta -',7- zr 
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(Tbl 2).ur 

cl. : . t e tsL r r T r ry q Y : n t 

fromC 152>i t Q0 P C ." h t o t a 

morei
 

oubrak>Vz in M %: 0 ;:: - ~rok , r i -tc o
 

Tham l ~ :A s A rcaL ~ U 
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or Hol y 002TA 
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the treatmcnts and yields in th- differcnt series. 

LC AT LONS A. YIELD /A 

1. 

2. 

I1o:c's Norte 

~Mt. Province 

SEI ES 
NUM.EER 

CLiP 
YEAR SEASON V!R I -h' 

AVE. 
UNTIREATED "TREATED 

AVERAGE 
BENEFIT 

COST/ 
RATIO 

3. Pangasinan I (9-BIIC) 1965 et , ilfor 6(2) 75.8 92.5 P 2.16 

4. Tarlac II (g-BHC) 19!6 Dry Yilfor 6(2) 79.9 109.4 3.81 

5. Cagayan Famner's 76.0 89.0 1.68 

6. isabCla I]I (g-BliC) 1966 I'et IR8 103.7 140.8 4.79 

7. Bulacan Farmer's 59.7 83.9 3.13 

8. Nueva Ecija IV (DTAI-
N],.) 1967 Dry IR8 

BPI-76-.1 

103.1 

83.7 

137.8 

120.0 

4.17 

4.35 

9. 

I0. 

11. 

Albay 

Camarines Sur 

ri: 

V (DIAZI-
NON) 1967 Wet IR8 

BPI-76-1 

92.2 

77.0 

124.D 

100.7 

3.91 

2.84 

12. Ilcoilc 'VI (DIAZI-
NON) 1968 Dry - DEONSRATION/TEACHIWG P ,JECT., 

B. BASIS OF C0MPUTATION 

14. Lana D - 'or*C GANVA BHC ......-..---------- P1.20/kg. 

15. Zamboanga del Norte DIAZiNON GPAJ.ULE -------- 2.50/kg. 

16. Cotabato P ItL A Y -------- 18.00/c , v. 
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PATTERNS_ 

University of P0 .L &t Los BFanos 

INMiiODUC TIAN0} 

Thore are no.. about 9009 t' icides in 45,C00 distinct formulationo 
and the detnild ch".emistry of compounds will constitute a.:nsivo 

book in itc-._1 Al thouh it Q some consolition ,GO: pco;,t.cid..n cay 

be con.e.niently ar'rang'.dinto ong3 it3 by 'D¢o'impic to 

present thr chemit.ry 
 o" c rouD Thisi:-o'u A a.n thi point 
iW ahwayn wori ".' : i tih,bw, ng , chenisty of a articul-ar compound is 

distinctly, :it o:. Thus, ua "tici o.... .. intended to 

servo.~ onllyc nuc.: tandnan thc and allows geo~ralizod 

ides 0f thy ecmis try o the conpounds wi1thin thc group but should 

not be looked at as rigid ccrmprt:cntalintior of these copounds. 

http:chemit.ry
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Inl viev, of th, Ilifljt-1O2 of th,i.s T .per and in an attempt to be
 
relevant 
to the .P'hilippiesetting, it inost appropri'ate to 

discUss .... eiCi',- f,w mode co pounds L nd also 

discuss only t org ' pcjtcides, A i hopeId "Lrat tn)iUh-e Pie use 

roupi
of model conyund, 2 ch arcristcs and d.s " i'iti s m.ay 

be more clear.' "ilr.:ted. Since orgamc compc, rids consticute the 

]arge mlik ;f ;, y ki . iniWe country, ;discu.-ion of inol-ganic 
compoundl s1) bee c)tll Iinnor e thaI an acav'm,,.do:', i£s. 

A n Lscusion-.. VYUlk b t -7rationale: 


behind thu De..... ,cr, va;;ng about pest

- ,,'
cid .m" m "emen .. W , ,'.e Q.V , , , arid.,. 

stic:d; 4', alt . ml.how of D um Qr~u c'('o lc 1 io- . ri' ' also 

extends t) the,,vq'irornmc'ni and tMe emcoSt,,. ,ur ,c,,,s o oncern for 

pesticidce dogrc-uradati. This discussion W -l..." ,,.e on t-wo 

aspecis; o.), p, W Ee, residues in food :,u-ice, v.:hich concerns 

man drecy, on(i -Wose in ,uintrates "Mich offeCts mn2 indirectly 

through envir"onm n! contamiination and ecosystern imbalance. 



Oral. 

Ratu tce TfDF5, 

Derm. 

Th a.' 

M l-e b 

R-LOTn1 
Du~conVJ 

Too reD?ON,ar El 

C a l 

.i: 

ie 

,:,,,0-

780 

93 r 
2, 0 0;',,J 

!" 

-1.f S,20r 

6, 7,,,5 c", 

> 10p (v0 
0, 0'nc 

M ,5,ON 

0030 (P b) 

> 2, 000 

o W 

000 

15400 (Rbs 

W(., 0 m0 

000 
>10QA ON 
W5, ON 

Paraqu. 
D1)7i t 

4 -

7D.') 

at.. 

-'-

t.)e.::, 

, 1,.: 
400-440 
300, 200! 

5:,0 0.1 20o 

80- 480 
>500 (1b)

500 

2 

5, 0 0 

'P"ip 
.. ,, 

(:':: I -:"" 

-,, .> 4, 2 00 (Rb) 

3, O~err oh.ri 

A d :v -

Enrn5 
,~.T...darn) 30 

55 

60 
359 

>200 



Table 2 ...... con't. 

Dieldrin 
DDT 
Meth.cxyc-h".or 
PerUlo.r o 

60 
113 

6, "0 
8, 170 

2. Oroanopch oph n(1 

Para't-ion 
Mevi phxB; (I'>cdrin) 
ve~phosro. (:: .tr ]. ) 
MethP, I: 
kptopIo'- v, 

Triaz . pho, , 
•Chlorj!-rrms i; .)163 
Diazinon 
Fenitrot-LIon (Sm-thion) 

Acephate (OrtJcene) 
MaW1athion 

3.6 
6-7 
8.9 
9.- 2)5 

52 . 3 
2 

300-400 
500 

866 
1, 375 

3. CarbanIates 

,Aldicarb (Tmiek) 
C;.rbofuran (,kI-aidan) 
Metlornyl (1.,_.flnC) 
Propuxur (Byg,on) 
MTMC ('11c'i dcaldc) 
BPMC (W3 
MIPC (Etrofeiar Mip 
Carbaryl (Sev in) 

) 

0.93 
11 
17 
95-104 

286 (M) 
410 
485 
500 

D, RODENT ICIDrE S 

Sodium Fluoroccmte (I 080) 

(Gophacide) 
Fluoroacetancde (1083.) 
Conmo'uryl (Fumarin) 

0.22 

3 7-7, 5 
15 
25 

>1 00
 
2,500
 

>6, 000 

6.8 
-34 (Rb) 

9. 7 

300-400 (Rb) 

>10, 000 
100 
202 

455
 
I, 300 

4, 100 (Rb) 

5, 0 (Rb) 
10, 500 (Rb) 

>5, 000 (Rb)
 
1 000
 
6, 000 (M)
 

> 500
 
)" 500
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L ,PEST"ICIDE ( LASS IF!CAT ION AIND j.OXIC.OLOGy 

A convention cias sc-,e would be
 

according to '%e living syst 
 Za;. It controls, if the definition of
 

a pesiticide in thlte US.S. dederal Dnsecticide, ad I
Ithngicide, Rodenti

cide Act is adopted, is.,a z., .anyis substance 

or 'ixt re tni f d( ., I r jt r n , e, o r rfU it iti

nset '0delnt, 01' .galing m y m r:- rtod , i111"!;u weed . the 

ei 


3) nematocides.. 4 fungic ido., and 


the major pesti,.cide. ., 01,. h,,.. ) :nsecticides, 2) rodenti,'fde6 

"' hoUciccs, respectively,. 

inl order to evluate hazac'ds i postici-ei,- u ue, ian and other 

marnmals, Tb e 2 would be important. TMxWcitv is expressed ,
termlls of L7;O v -'.D : o w' h d ose , £in ,- a k-2.JIs 

50 percent of a feS popuha::in. Oh he bas',s of rat acute oral LD 5 0 

valuos. :LiCido: nVV bc c s ~i,.asie- 2- CX <5",ht,'- -1,C 

moderal ely toxic' (hD.c5 ,, 0.500), and s-> (L., , ,500) There. 

fore, thelowvc.r te.,) value, the more toxic :s the co.m2'a'pourd. 

Acute o'a ixic i0X. ',;.t ,; are inmportant ft,. sVcids Wat may 

be prosc'il it'! foot or !o ,':--,.e-, ... acu.to im ox c.,it r an 

indication of .To ,,hawks dun, to acci.. s il .- contact. 

Chronic tO -,'ou n be moro insidious and irportant but because 



--- 

4 

1 4at aal-4 aaal Va'a4 a-pI't~a-~aa 4' ~afa~'<a-a-~ aa4a-'a l~4 V a-~'a-a-'' -aI ~-7a-a-471V- ~ 714 ta-a-'ta- a- -aa--
4 44 a,

44. -a-' ta-a l4~ *;-~a-a- t,~ a-f a~l4a-4 "a' -114 aa a-aaa ~ ~ 4414
aala~' ~'a a-a -~ ~ ia-~js4; ; ;) -~ a~aa--Va-~ 

4 
j' a a-~--.a--V -~ 114 

a--a - Afraa-a-a V a1a-'a-Ya-~a-' a-~4a ~1VP aaaa -a' _ a-a ajI4 V-a- '4'a~ ~a-,~ia- a--a--a-a- 44-a-a-4- ~ <aaaaa-aaV'aaYa;4'.~14YIa-414444a-4a-~4a-444.a- -~ 414a V a-la 'a ~a-~4 aa-aaaa-a- 4- 44~I aaa-a- a-4a- >~Y>~' ~ a- a-4~71~,a~ a-lt4a~la7~ -;:a-;;,a-f~~' >: a-~a-~ a-a~a4U 44/4 a~ a 

aaa-a4a-a-4i1j444~ya-aaa-a-~la-~ ~-a-a--a--~ aa a-a1 4 
ia-a-ala ~ aa4'4.a-al444ra-raa-a-as -'i- ata4-a- -~ 44..a~ *1' 

44 a- 1aa- 'Ia- {l aa-Ia- '4aV ,V444- 44laal4.14a 'i.' 444, 4 4k~~a-'4 a-a4~a41I 44'~ 4 a- 4aa-444~ a~a.j a-I la -a-a- aa-a-ai''- 4 1 a-44a-ia-aa-'4' -~ 4 11-i-i? a-a- aa-a-a-1a-a-,9a-~I4P4,a-a-41a-44/if'4l4-4.l4i 4,a-~a-a-a ~l- -a- -ia- a'aa-~ ~l~jIa 4; 4444.. 444 a-a----'4a- a- a-
4 

4a-~a-a a4~.(4i 

4. 4' 744~I4!~A~a-a-'4K44l4J)i4-v-a-a-'a -i a-a-' }4-a-aa-~ a-iaala-a~-a IY '~~' '4a-2 aa-W '441 4 aaa-a-4.4'a44a4~-a~aaa~Ia4 
471~4>~ - aaa~a-V~ a- Ia-Ia ~4-~ -a--ala- 'a a- a~~44'a-1 

a-Ia-
af a.4;4a p:t -4'a-'4a4' 'a a-~a-a-a-a- -- a-- a-'j a- "a-f ~4 a-a aaa-a~a- a-a1 

a- a-aa'a- all-a- -- aa -a-a--
1 

~[-- a---~4,a-44 aaVa a-'aa-a-a-aa-a-a4a a'- a-a- -'~ 4,aa-lJala 

a'aa-laa-la-a- a-a- > aat 44 '1 


4 ~a I4~ a-4-a

4 . ~ Ia 
4a-,a-alaa-aaa 'a-a-a-' 4% 4 

4 ~ ~aa--aa a- 4 a I' a-ia- ~ 
~aa-'taaa. a- -' a r'a-a-' 'a- a-~ a-4a-a-a--'- a' a-a4la ---- 'a- aI'a- a-4 4 a-aa-tI a-a4a 

~ data and ~L4~44a ~ 1 ~ ~ I a a 4 
ia-La4 a-a-~-a-a-a-li 4.4. 1 '4 a '~ a -''a44 - '' 4' ~ tI~ey~re a 

a' a- a-a-Iaa aa - a-/~ ~a- a a

4 a; a- a4 a 
aV. apa- a-4~ua-' a'Ia-4a-7 4'> 

a- a-a-la) 
41< a-a-7 4~a-4'a a-
( a- a-aI
 

in~lude~d in th~ tabulation. ?erel~tenee ~ 4 a~ ~ aa-~ak~-~~L ~~-Iaaaa-:ta- a l~aa--i a 

a-. 4 -a~ -~ a aa a ~a- a- aa a-a- a-l aad~ta but;its 
1 

'a~71a-~14Ila-4lIaa-4.aI~ta a-~'~a-~ a- aaaI a-a '4 
la-a-I aa- a a a- a
 

a- a- a-a- a-
~4~44a-faa--a-aa-a-a a a-a- --~ere~aer~t 
a-4'a- a- a- a fa~ 4a4ia44a-pa-Va-a-Ta-v launless is ne~r4id~tica~.SlIbjeotftia-condjtio~~s80 3iaUC12_variability that~ done a-~ 71 The data4 wIIa-~-o 

I 

aSa 441 a 
44 

~a~a--.--aaa- a-a-a- a-a- 4 a a aaaY 
a a-

Ia- a a- a- I~ aa a a
~a-a-a-44a;a4 a -a a-a- ~' a'aServe tQ con~\is~ Besxdes~ a-evenaatile so~ I 

%a-4a 4 a-

a

44414/44aa44a-4aaa-4aa-' a 4a 
ala a

ai~Sa-Va-3Saa .4 a a- 1 a 4a- aY~ a-a-a- a- 4 aaaVa-aa-
4 14a-alfal a4 4 *aa-a-~44a-'I4ja-44a 4 II a- a- 44aa-ain~ectic~,des 1~l&~ pec~n showrlato persP~t in ~th~4 soil for along~ time 4 P a a 

a -a -I/ a-al a- a- a a- a- a 

-fa--a-a a- 4 1 a a- a- a-a4 a- -a-a- aa -
~4ffIa-a-a- a-a-a-a-a a a a- aa-, a a 'a- a-I a-la-a- a. a al 

* a-4 I >' -4 a- a- laa a- a -a ~a 4 a- l~~a-4 a- aa- a-a a a a a-a 4 ~ a 4 a-a- - 4 a-4 a f4,aa a a-li a-I" alaa 4,I 4a a- 4 an a4 14aaa' -a a- aa- a- ~t a-a-a- 'a 1 a a aa a-a- t 41 aa,~a~a~a.t1 a4~ ~ a

~~~ffjl<aaaaa-a-la4Ia 
a-a- ~aa~V ~4~a.44a-1aAaA&a- the aa-~~ ~ a-at0XlCit~a 7 ~77a~i~Taa~ a all ~ ~ a-~5a-44a- 14 

blooded ~ there seems to ~'e little C~uSe ~r wu~-ry . 4 -a- aa-~a-aaala-aa4 a 

aa->a44'a-~a-~a-

4' ~4aa a~ 1 a- Va'a, 4,a- '4aIaa-ala--aiVa 44la-a-a-'aa-4'4'aa-a-.1 ~ aaIa-alaa - Ia a .-;a-p~''a-a ~ 

aaal 4a~4aa> he~bic~cIe~'ia-n ~ ~ 7 iiiost liI~e1y problem~e in their ~, Ia- a-a 

1ll~a~~4a- '5t1' a'aa- a4,1f~ ' a-; 4- 4 a~ -a- a a-a' aa-44fa- 1uso would be related to erwirQrimental contandn~tion'a-~~ aa--: - ~aIl a-a-aa a 14 
a~ 

'444a- a a ~ o1 the lV the SOi )FUfl!4Cid~8,aa although gen~1lyaaa-4444aa41ai~ I a :4 4a- 4 aa1' 4: ~ a a-a- '1' 4 a- a- aa a- aa-~ 

4 
a 1a a 

W;itI~i 
1 

<aaa~4a a lower taoxic~ity, are soxnetirx ~ in vits~ v~lgetables, 1 41 I j a 4,1; a a

~Ila-a-a-'a-- :aa-------------------------a-4. 

pa-aaaaa-a--'~a-a'a''aaa-a-a a- 1 a
 

4 aa a 
4 

pj4a-ala-aaa-a-I~ja-aa-a a- a-a 4 ~a-
4,44a--l4$4'I"a 

a-a a-attiQnafl.vso Per8iEdeflt 
a-fa-a-ara-la-a-~a-aaa- 4at a or ~nay be appJied uriinton more 9~ those 14 a- 44; a

a-44-aa-I~-a-'a---l a-
 that th~4Sla-aa-~aa-a-a-aa-~a-'a-'~4a- 4 4 a- a~aa-4a-~' 
'4 a- 1 I 44 

aVIt4ia-Via-444Ii' a 4 4 a- 4 a-a 41 II a 1a-4a- aa-a- /a 

-a45544j 4, ILl a.-,-- '~tf* a*pene~'~te suta~e ~ereai~ze roQentiata-..a.a 
-- .~ -a- -- a- la- a a 4 a- a-,C n~ay ha7axds ~j1CC aI 4,1 

la''541--------------------4 
aaa-a-a-J I' 

a-la~a-1aa-"a- 1
 

aaAa-a 'a-a- a a- I
lS4414~aa-a--a4-aIa-4aaaa-a- at~f~V 
a-a4-aa--aaa-a114a-- 4 a-aa-a%4 I Ia4 -4aa.-- -a-a-a-aaaa-------a a

4 
~4Y4a-Pa-ala4la-V a44.a u~es a~e usu~a21y kept epar&te £roxx~ c~'ops ixv~the fxel~ or ~ the house~ 4--I 44-44~a--a-< ala- "44a - a-af ha- a-- 4 a a- 1471 

4 - 1 4a-44-4441a-Saa-4a
a~I4a-a-a-pa-a-aa-14,la-aa-1'a -aa-a aa a-a-a-a-al a-I 
4plaaalaalaalala a-a-a 4 a 'a-a - a-I- '1'a a I a- j' a- 4a a-la- a a-a-4' 4.4 

hoidwith lVaa-a1a-'4!4 hunalans ~ 
Ia-aa 4 a 'aa-a4a-aa4laa'l O 

r~O p0~ro41~zar the P
a' 115a aaa-a- t~adda-aAaa-a41aaa-1. ala 

a- a- a aa-a-a-aI'faaa a-a-' a a-a ~ 44 a'aa alaIaaa to 41a 71 'a-41 a-al a-aVal I a- Va-IaI-' aa-~
4 aaaa-~aa-a-a-,aaaaa-aaa----------a-I 'a-------,--aa-'~ a 4'a4 ~eaa~o~ 

4 1 
a-a1a- a- 1 114 Pa-a-a-a-Ia~al 

a-~pa-a-'a-- aae~oept f4 ro aa-accaiden~aI 4 

1 

a-1 Aa-I I a- -a; h--la- 4 4 
aaa-a-a11 4a aaaa-aa-aa-la-a aaa-a-''a a-- - - - - - -a'~ 4 2 4 Vaa1aaaIa.4a-a4.apI4,aa-aa4.44a-aa4,ii~Ia4'a aa-a~a~~a-a- 4,1 a-a-a-4 a~ a a 1 4 -I4a-aaa-laaa-aaaaa~a1Ia- ~iIa- 'a 

1 44 1 ~ a-l'a-Ia-iaaa a-I 4aa ~ a-V aIIVa-a-11111 aa
4-a 
 a-aa-afa a a444a-a-' 

4 a----4 4--------4 -a-a- a--~'a4a-a '"'"I I
V a-~ a-aa4-lV a-ala

1
Va Iala-1 '4 14' t a a-a-f I ---a-aIa!aa Ill
I Ia' ~Vho1~~ 11 a;,'-'Sia4-/a44'a-a-a-l471'44' a-a-1aaa-.~ ins a- t~Vda-v -~ IalIa-aaa-aa-a-aaaa-aaaa-la-a- a-aa-aa-la--a-a-a-a- ala a-: 4a-.a*~a.a ala-Ia-a. a'a

a-Ia-
IJ~'Ad~P1.A~.iW,4JS' a

la- - "V'V a-a-a-a-a-a-aa-aa-'-taa-aa-a-a 4 a
- a- aa-a-alaa-a-fa- ~ a-1 
4 
'aa-',aa (a a-al'444a- a-

19a-a'aa-a-aa~a-4jV4a-OtP+Ji'i} I a-./Sa-554' a- t4a-a'aa-!V~' a-I 
, a-, ->a- aa-<4-lP --- a-ala- a- 'a-a-al ~aa-T4a-44JlI'a 4V4a-la4aSi4l'a1a-a-4a-Sa-a-'t'4a'4 a--a - afa4aa-lSlfI.4~a-la-a-la-ala-Ia-a-a-a a

ala 

'I ~a-a-4ia-a-Sa44laa4aa4a4az4f~fa-a-P4-4 "aa-a-4aaa-aa-'-'114 , 

V
1 a ~-aa-aa-aa-a

1

1 4-- '-a- -a-- a ' 

aPfalaS4a-a->aaa4a4pS4all/-'a-ta Ia-'44plaa-'aa-a- -~ a- a Ia 4J/l444)4a-444~V444Ia-4pa-44 pr~len~i e0x*~~bt ~beoe~se 7 1 1 44a-aaa~al1the ~ '4aala~Pa-il4/'a-44aaa-aa-a'a 4a-al4/a-Ia-a-I-a a-4a-a-a'' t~rget a-ta-I' a a-a aaaa--'aa-'a-I a-a-45a--4a-4444 a- la-a- 1 4,1 4, al ia-li a. a-~aaI44aa-a-~ 4 ~ 4 4.paa4~Ia-4l lIla a-'a-al
4 4 a a144.aaa-4 4 a- 441 414/falla-~a-~la4)a~4~aPal 44444 a ---------------------------- a-- a laa a--a---. --a-a-a-' a-aa a.a-a'a~ 'a-a-a-- a ataa-ta-aaa~a-1a--a1 44-a-a-a-a'.~~~la-aWI~ 4 a4,-a 1 455-V a-l a-1V4 IaafiVa4~1a-44a-44' 4 1 a-~aa~a-.aa~a44I.a.a- II !la-'a- a-a-a-la-a-' a-a-a-P a/a-Il a-a-a- aaa- - rops'g -4al' 4 a-aa-ta--a-aa- a- -aa-14Ii4a-fa-4,aa444aa-lfaitta-a-4' a-a-I-',t la-aaa a--a -a>; a-ala-a-I-a-V1a-ISa-a-a- 44.---- ala- a- a-la-aaa-a--aVla-a-la'~'Ia--a-a-aaa-a-ala-~~aaa-aa-'a 4 a4 1 alarPpent<44~; -a- ja-4-a4 aa al-a-a-a :ta-44a-4 a-V4.a ~a- ala-Ia-la-a4ala-laaa- 'a-a-a--" a-$4a-)aJa-a-a-a-44ta aV-af-aa-~a-/a'4a-a-a1-a-a ala-i a-Ia- 455- Ia-~ 44 a444aa-a-44 a-a-a- a-a-a-a-a-aatja-a-~~a-~I .a- a-a- aa-a-a-a-a 4 5544a444" la-~ ;/a ala- 44aa- a-aa-a-4a-- -'a1441"' la--a- 144 ala-f aSl a-,: 4)4-a-Pa-la-a '44-a-all aaaaaIi4,a11a-44a-4a 1-al~a-~j~.a-aa-5 a-al! a---a-a- -a-a--a-- - fa4la4a-a1 'I a I aa-a~a-aa-a-aa4714aaaia-V4a~a-41a~4la-lI-a-a-4a-I4,a-a- a- aa-t '-la-aa-a-Ia~ala-IVaa-a- ~' a-iaaaa-a-a-lla~4l44a-a- lV~'iI444j!~4aa a'~4!aa- a-a- aa-alaa-;i -~a/a- a- ala- - - -- Ia aa-~aa- a-aaa554i4)a-apa~4il a- 4111'ItIlalaa- a-a-71aaa4aaaal''alaa-4a1aa-a-a-a-a114 afa-a-a4a-a-41aa4 - - 44 l~41<!PKA4~' -aaiIa a-a- a--a-a-a. a--a~Va-a%I la-aaa4aa-&a-~ )la-la-4-4 -4a-~'-a -Va-'aaaaa-aa-l-a-a-aaaa-a-a-a- a-a a-a-l Pa-'44aif a-a--- a--a--'4 la-a- gaPS-. aa a~44-44~44 aaa~4a--l~-7V4 -a a-a-a-a-- - - aa-a-a-a--a- -la-1.I 4 a-1a-a-S'Va-laa.a-a-1a-a-IaIla-a-a--a-a-a-a-a- - - - - -alaaaa a-Ia-a-aa 4 4a- a-a-aa-aa-laa --Pr 1a a-a a--a-a- 1 a- a-I'l4-I4'~4'aaaa1~Iaaa a-.a- aa-'aa-aa-a-a-a-aa-a-a-aaa-ala-a-a-a-a-allla-a-~a-aa-a-a-a-a'a-14 -a-. ~ 1a-aaa-a-al~~Ia-aaaa-aat'aa-aI44<1a-ila-4a-ta-a- a-Il71 a-a-a- - 44a-al alalaa-aa-a-a- 1-a-aaaaa-a-4-a-aa-aal!'4454a-a -'V-a 1 < 'a aaa44a-aa-aa- 4a--~a445laPIa-I--- -a--I l-aaa--I-*--- aaa- a-aa-- a-a 4,a-l 1 a-44. 1444-la-a-a4 aaa-a-alaaa a--a- ~ a' a a-4 all 4a-a- la-a-la-a-41 a- I a-'- -11 4aa-a- aa-a-a-a--aa4/Ia-a-a-a-f-a-aa-a-~4.la-a-a-aaVa-a4474a- I, p alaaa4aa a--ala laaa a a- '4144444444 a-la a-a-~a--- - - - - - 44-VIa'-' a~aaa-a~a-aa-aaa4a-a-aa-a-.'a-a-al, 4a-la-a 41 a' 'I' 141. Ia a-a-a~aala-Il-I-a-I 4 a-aa--~)a1 1'~a-a-1~a-~ a-a-a-a-a--j"-fla-a- a a-ala-a- -A~a-a-fla-pa-a-a-'41a-' 4 - a-a-~ l*aa- a-S a-4a---a-a-a-'aa- laa-a114 'a---- a''a a --~ a-~a-a-~aa-laa-aa -a-44a-a-a----) aa-a-a-4Ilaa-Ia-' tea-' a-a-a'aa-Pr- - a 4 a 1tla-a a-~a- a-aa-- Ia Ia a-' aaa-- a a- a-a'' a-a-a-aa-l1441a-a-fa-aa-44l'ala aaa-l ala-alla "' ~a- 44 5 -- llfaa.. a-a-aala-4a-~t~-a- a-aa-Ia-a- aa-aaaaa-14a-a- a-' a-'a-ap - a-'a- I- lIa-'4a-a-p 4~4l 4 aala a-~aaa-aa-lla-Sa-aaaa-la-a-l~laaa- -------- - <a-a-al a- 1 - a-a-a-- 1 a-a-la-Va Ia-aaa-4la-a-a-44-aa-a- a-441 4a-al aaa-44a-a-a--4a-a-aa-a- a--p. ala- ~ a-~~5a-a:5I~;a-aa-2a;4-fa-a-aaa- - - - - -- a-a-a a-aa4444aa44444 a-a-a-a- 4 a-' IfV'aa-laa-4.l- V- II a- a'a-a-~-a-aaaa a-'a-a-a-a aa-aa-a-a- - - - - .,a-a-a-ala-a-a-a-l4a-a--a-a- - - - - - a-a-44'44)a1~a-a44 4 4) a- 4a- -a--'a-ta-a-a ~a-a-aa4a-~la-alla-'a' a a-a~ Ia-. 'a-a- aa 4a a-a-a-a-a-laa.laa la-a----a -a-a(a-'4 Ia a- (al'la-444 a--a4a-aa-14a 'Ia-a-aa-a-'a-~.a-a-a-4-a-a-a-a-'< t1<4 ia-a- - I - Ia-a-a--a-a-a- ~a-S4a:U4'a'.'~' 1 444ala-laa-IV~la-a-a-'a-a-a- sI a-aa14411a-a-a-aaa,,a-Va-- a-a-a-f44a-~a'a-a'1a-a-a-'aaaaa4a >1Pfr~Sa-a-Pk4a- a- jilafia-Sa-i--a-a-a-a-aaaai4a4~'I -p pa-a-114,laa-a-taa-a-4Ia a-aaaa-a ala-Ia-a-a'a-a--a-4a-l4 a-a-a aXa? I' - a-iP-a-a-a-.44 a-44a- a-a-a APa-a-~~a-'4>~Aa-a-:~ al-a14114aaa~a 4 14 aa-taaaa-a-a"l a-I'"4451a-4a1 -l~p-a~44j~a-4I a-l 1 4 4 . 4 1-a-lIa- ' a-isa- aaa-a-a-aa 44aa-i~ia-~-ia-a-i~ 44. al 444 ~ 4 4~-~ a 4-a-i4'a- a-ia-4a-~ - :. a--a-V-la-a-a- ,aa-a-" alt 

- 'a a-a-a-a'Va-( 

http:a,~a~a~a.t1
http:44laal4.14


5
 

jri j2 ~ :~n1: i~ on a-l
t; K a~tc. I s ' 2 thoat a m1rong the 

oyc andc~n'c-L ~ pol-Olnac Vie ih; thoro( ii i vride dive gernci 

et-wcpn 0oral. 10i:0CH2 y cq Sev&rni vonpuandsJ serVe s to 

CC)1pm)Oids &)'o disinwhc'v their~ own and Ucn~Jiaosare full of 

excepfion 13
 

In Nev, po~~~~tenl~ ha:arcs
of to hata dsuso 

of iflsec~tcide toxicology mayL, iW ordcer so ~ha eeccm-pounds 

rnay be pkncodci n properWhe pe rspowhmdv W21 s'oquen-t discLussimis. 

B~asic to UrL 71 E U ~ , 

conc(ept of GO ofv .cti k. This Concept presuVmse We~3t~existree of. 

a. [edo in 4,he anmavs &;ya re&iWe~ND ther insumi.3: w(2e10rnts its action 

and is responsile for death. As cani bie scei ,in Fl gur c' Where 

are several barOCwhich a toxic comipond mfu t pass through 

beforoc It y'g. jCL.eS dho site of ac'znc. Only a Smnall fracton of the 

indtially a'pplied dose wvill. Ov need Lo, r-eacil thle site 'f action. 

Within t1he insoct stm therefore, Where is a con4,vftiton ewe" 

pcernotration. if~Lntoiarnn Cetoxication, irnert stv' eDxcrelion. 

nof DOXIcalenmechon ism mqs i~~vscult Vn AL-2'.t ceat-i 

w\hfie the rvvcrmsu5uatim marnkes a CoNpxomlohamlss 



cVC ii.cl 

barrie.n'sdof-6-ine 

wm 

m4 

so Vy-

b-, c>. t o x ;7Kn 

r+ 

al 

,tcragv- b imifer 

~ 3 

t ti 

to eR 

. 0 EAAK 

~r ce I n- rtM*~'W 

"Toxic~ebJ ~f~e~ttZ~* 

t01" 

4'A C, 

[2~~c <,- 'Zr '2 '2 

'A "Aj~~ 

l G 

~xrt#14~~ 

el' 

r~ n-'' p,, 

of 

r 

A 

b~r to ut& 

'll-C 

'' "'ArA'Zr. 

A 



T)~M ticI dos g'-nerall a~IYl toxic thieiJir action thirough 

nevu system. WA rh cyldoe 10P~ aldcrir, d i-drn and 

and~lmql va C" die go;§ Aihaavu s ystemn. D3> 

&Oc~f2as~es) LU W . ccie kkoeali<ir b.or fsors deathi 

On the slu ~is unkrnown, Kantl orgmuoos. phiat m&u:carbarnate 

o1idcAY i13 Mnwn o-~ f'rorn % n civzier of th-o cnzyr --e 

at Cny1c'tolk rs~a se ~:ei or thleTi ~pnil f'&h) 

ldralvs is of ac:;vichoiine, To~ ne;.ve ii; vo ~~te 'ii 

Jis presern, in lie- nevvo o1Z-- lf ?ic b w'c±e laode 

0) C4 O <)f tn:~c~n ~ n a-~v~e is dhat while 

the f:ormer 0~ av irreverwiO ihibitor~h1 th2 late.- io 'a 

r(1ersRi~n inhibu or, 

Rance Whe system nota: ed upnr by inseciticides are present in 

insects as; wNl inin :rnuOs, it is obl:vious that cre muast 'he takein;is im 

in llheir Tere n aIso difforences; in tihe0 plhysiological pro

(Cess betw!een tlc i and rmmaslcadingq to LfriCSn 

a~nd its absence in insecto. ff~icV a boon kcdfh* rhces 

advantage of jr. aUsigniing ccompounC,- NOTh selvelire toxicity. Spe



g ~4 41 ~ (44 A 

_____________________________C11______________ Ien4r (-, btrefca i~~e 

m redficld t e~alsae fSPLCisoeras 

I CHEMISTRYM''j 

j .. -~. The. re ition-ghip between toxifcology and degradation rates a 

be-.'srn nFiue2 o~.my be taken'' he concoentratiorn of K< Y~-1 

d~~pcxa~ ~ dgdato hhs 9a 111yering effect, that~~1 sows -

L iis,4the uppe-r 21rayer, of ~ocuiswill bc e omposed ahead o iftose - -

F--'~~ -rudi1~ ~ h ~~'lyroerPic~ a taken asx~b the xrmninnum levelI 

Kor pe St C iItrIsoItha t regionA represents the onenrifo 

~~U or tule 69t:<1RegjoIni:Ii thP degradation curve where d: 2 

4- -effectrve 

I ,effective ""a -,
4 

~tj~Oe regionti C is the persitencA 

Scuirve, the d is,1 in,c iorn betwecn,.rcgior, 2E arid C is~oxn1y of a c ademn'. 

4'~~ -- A Reponsile'Fo Degradation 4f4~1 '-

act~ish'ajof the r'esidmu ve.--lis enced by,botcI-' 

and,~444 abi'oti facos rsnto 011 sb t, s .(Is. 

ma urdero susti1ae't-4 e chmica 4r 

- ~i physi-n ,,4cs' 

4 ' 

-44,' 41"-



days
 

pisure 

A~pical r~esidue curvm- irrL- substra~tes 



IT :. . , : :, . - ! , ! ,.. 1 

11 ,I'., . . , ! : i ! , i 
' ; ' ' "' " 

A . I.,7 . 

; ? I!i i ! U!
: " 

!;" " . i 
' ! 

'' ... .. ii , i , , ,. ' , .... ., 

('7' 

I T r I u 



PT-----O4,. WATER AIR 

/ Volcv'ilit, V/nmc-

Rain 

Dr,;'C " -'Rain~ntc 

Vola'cilit ,. 

I O.6.,.,
 

Wos t c rodt ic i 
?rr'c\ifl 

Ficgre 5-

VI5TtUTIO® OF PE$TIc, PES 



\a '1as1rvtln 110C' ePe tcd 

of Vb s 1, 1') ''0 (!rift 1,r (7j f. 

WC ow on no IVr'f 

blc I'1 w c = 0 :7 A n , 1Oem a c 

*~e .".W thn n oa~m 



.14, 

Co:rI HGra,1 50O 

.1KZ s-

INN 

0 o O o - O 

* IH 

Alalccrb 

CH~$ C- ~i z NCN~~ I3 -~ 

CH 3 

3 0 

.H3 C- fl~ OCN 

CH~0 

Aldicarb ~uo~~ 

cK3 -~ -

oH 
uU I 

C.43s--C H.=iNOON 

Cal, 

Aldiccw-b suA~one 



R-I 


0 C 

o, C t-,Vi 



--- 

De'u.1 drohc 1o c -" ,t-. 


Dr)T DDE 

/I- ect 2 \ /C CCA 
C l. 4 -j- - H- --

-~~ H 

...... 

-CHCi, 

DD7 TDE 

10. LeCGarbo>.U'ictioi 

0- C,-,,oH OH 

,
2A -
-H 

D 24Zl- Dichiorophetiol 

I, R e ar ranq
-A-
e,nnIq C 

C l/ 0 

C,u/pCO 3 _DDT pCI CIC 3 __ 

p,p'- DDT ol p'- DDT 



___________________________________________ 

___________________________________ 

~I	 2'~ -~ -2 

2k-. 
22~2P~~2 2 ~22 ,2222 ~ 2222..~.., ~ 2222~2~2~~2 '2 A..2 222~222j. 22* ~ 

.	 22.222<,~....A: -r 	 22 
~422~2~. 	 ,~ '~'~ ~ 2 2~ 'j" ?. 2.p~ 4 2 

~ 	 22 222 ~ ~ 222 '2 -, ~ 2~22 ~ 2V22'2~22~ 2 1 22~ 
<~ 

*~2 .. ,~,.222 222222222.2212,2,2222 

22 	 2.2ii'2L
2 2~ ~ 

:'~, ~1j' ~ ~22 "A."'~
2 

;2f A' ~ <1.2 2222A .A.4424'2242..'2~~~A.22222>222.2.24222 4 ~ "222;~<2~22~<12, ~22~~ 2>4 1"~ ~' ~31'1Z12i22:~4~ - ~ 2 21~ 

2 

-42. ~?2t2222 ~ 222 4<2>22< x#222.2. 2 
i4

2 2.2222 2-2.2222.'.2 it 222 222<12<2 A..2222222222222222222 222222.22222.22~222222222.222i22.>.~ 22.2222 22 22222222'22222222'2222222222222& '2{Aj22 2 ~.2222,2	 2 2 

<22<22<2 2 	 222 222 ~ * .2~ '22.22 ~2~~C222'22~"4 222<222222222222.22 .22 222,.~ 	 4'222'2 

2 222222'. 222. 2 2' 2
 
2222.222 ~ ~2< 


2 2 
.j~~duC~2ts~qr1 	 24 .2 '2 "~ 2~4~*2... 42'4< .42k 242.2422.24.2222424442 

2 2 222 2''> ''''''f''''" 
2 2 2222 4 

422 24""''.2' 
(~ '2"2<' 

<2 .. '2< '22' 
4 2 9 ~ 

h~ ,,A 4 	 '' 2 24' ~'14 lti 

".22 	 ~ 
'22 ~~>" ~ p212121) 0 '2>2<1f I ~ ( V <'kIlt 222,. 2. 

"4 4222'~ 2 	 24 2 

2 	 4 222 .2 2244 

ITh&UIiCfrL 	 ~. Ami~io: 2 2 222,4 

22. 2 	 24 22 

22222 	 22 2 2422'224'24 
21~1 12F12222121 4222 

~flO~OI~4~S 2 2 222' 

.2 422 
22 	 2 

I s 2222 222 
V 2~2 ~ 

2 '2 

422.222222 2~~' 

<1 	 CA 

'2 42 
$ ,I.d I 2 	 ~22422' 

2 '22~ 
1~~' 	 0 2 44 

42.2 	 2 CA 2242 4 2 j 2 2 - 2 2222.2222>2~ 
~112~ ~> '2"". 22 ~ 22 2 2 22 d 

2' 2 

2"' 	 "'244 .> ~, 2'** 2 2 - . r'hotodie1c~'~'iri 2. 2> 

'2 2 .4 

'2' 22 	 ~I~J2Y2'j~%.t%2.2Jt1 2 
22 2 22 (2 22 

j22242 2 2 	 2 2 JI 2'''2,22 2' 

~~LLkrU 2 2222 

2 2 2 2 222 

2222. 22' 	 '2' 2'.,'' 4422 

I ~ 42222' 2222222 

2..,. 242 '2'4 .2 2224 221 22 
2222" 22 

2 2 42 22~*~ 222242 .2
2222.11 

2 2 222 2' 2 
2"''22 ...2.22.222222 222.22222222222 22 2....22)'422222,'22.22': .2	 22 2 22..2"2222.242.2.2~ 2.22 '"'2.2. 2222 2222 *22.222222.222 2. 2222..2 ~~2~2222 ~'2 22222>222 

2 
.. 222.222.2;22<.2.A~~fli4 222 '2 2222222. 2 2. 2 

22422.22 O'~9tucoror~e~ 
22 '.2.24 >'.' .2 2.2'222 2242~422 ~ 22 2 2' .'222f..~ 242222222.222 	 22 22222244222~42222,2f42

22222; '..2222.2'. "2.' 2222. 22222222 	 2 '2222?2 2 22222222:.2442w~c222;c: 2 	 2'22'.'22.''2'.222.'2 2 24 2.2.224.222 222' 222 222222222.22222222222222 

.2.2442, 2 2	 '22 222 222 222 r ~ 2222.24222244422.2 

222 	 2222 2 2 24~222 22, 	 222222 2 '2 2 2 222 22 2222 	 24' 2 242 22 '4'22 42~22 222222 222 2222 2 24242.222 2~"224 244422 	 2 4 2 2 222 2 2 '2. 
2 2 22.'22 2222222 	 2 2 ...222 2.. 2> 2 

22222 	 22222 2 .2222 2 2.,' 222~,.2 ~ 22222,2,22222 22 22 244 22 2222 42 2 2>2 22 42 2242222422.,
22222222 2 2.2242 	 2 22222222222 22222 2 2.2 22 2 22212242,22222 2 2 222,222224 2422>2221222 22 22 2 2 2222 2 2 2 "'2 222 2222 22 

22422, 222422 . 2242222.2.2 2~ 2222 2222' 2422. 2, .2 2 2,2222 ~ .2222222? 22 '22.2 '"22 "2 222, 2222 ~' 222222222>, 22222.22 122222222 2 ~2~222222222<2 2222' 2222.2 2 22~,22.2 2222,22 

2 2 '2 
2224.2 '4 222 ..(,22,24 2 	 '~ <'24222 2 22' 222222 	 .2.224,. ... 42. 2 22222222222.. '2. 2222242222>22.22>422.4.2222 22 22 2'22 2 2 22 24 2 	 22 2222 2222 2224~4.2 *'22 2222.22'2'~2 	 2122 2.22.24222222..2222242222~22.222 <22222222 2~ 42222222'.42,.. 2122222222 22242 	 222222 .2222222 2.22> ~I424'2242.22~222.'2.22,222~lu 2.4~4.', 222222'421 2222.222.222422.42.2222222,22.42222, 4,~: >2.' 222222'22222. 2'22 2.42222.222.22222222.2222.222222.2222''222'22 2 2224 224'22222 22 2~22222222.22224'.222.222'.2222.,4,2.,2'2'2'.22222222.2,, 222222.221 , 224224 '2' 222 .2 2.22222~2222~42222222222221 24,~~ 4.. 224,. ~2 '..22222..222.2~..*22 222212222 .4.2.24222'2 2" 22 2222 2 22,22.222222.22. 222.2,2222. 22222222.22222444222:4'4242.422'2*22~2222222..22 2~ 22.222,222,2''.2224 

222222 
2224.. 

2~'.'2 2 ~'2 2.222,24' 222' 222.222222222 22~'4"'222'2<"2 .;I22.~2 i24122~.2.442. 
4 2 2


221 22.22>22 222222 22222222222224,22.2 2222
4222222222222. 2,222 2222224.2 	 2 222.2 .4. 2 222*'2". 222222222.222222222222.22244222224.224$2. 22222.24.2. 222.22222.22...222.12...22222,2222~'2 	 44.><>4.22 <2, 
22.2222222222.22222222222222(4222222 "2... 222.222222222,;,42,2,22.24,2,2.2,222224~4.<'.22'''2222222222,22.2 22222244222 22222 2.~ ~2~2> 2222422222222422.22,> .222222222222.2 2 2222242.222222222222.22<222>~..4..... 22222222222222222222 

2222.22222222..~2222222222.22. .,.~ 224242222>2122; "2222'' .2.22222222 2222~222222222'222.22.2.2 424.224"2222.2222 	 2 2 2222,2>2 422. :22222 22222222222 4 2.2222222222122 	 <~ 2222 222222.2.2224. 2 2 '' ~'2".4.2 2222. 2222 222 	 (242.22422122224. 22 	 *22 42244222222.?222222412.222,24j4442222222222222.2~2.242.222~><.2222..22,..2. 2 	 2.2.222. 2 4222:.24'2'22:4'224 2222224<~' 2222222.22224222222 2222.22 222 	 2222 22222~2 	 '2 4*2 ..2222222422,,2.24;222222..242<422.2 2''222 2.22 22 2222424422 
'>2'..~~ '.4<22222 2'22 222242.2 '2' .2,2 4 2 '222 ~ 22 . . 22242242222222222.2'22222222224.224A. 2.22 2222.22.22222222,2~222.22> 2 22.2. 4. . 222224222 22222.2222.2 22222222222222222222 	 <2\2<~..24~22.22422.2. 42, 22 222.222222.2242'~2'~'2.222222222.~2222222222244.222. 2' 	 22222222222222 22222242222..222222222. 	 2. ~ 2 2 2442 2'2.222422..2.222222.22... 24.2222. 2222.22222 22222222 	 2 2 2 22244224'2 	 I24j2~424 .22242', 2" J~ 1 1 *24,~24.2,.. .22" ,.;.. j~

224222.2.2.22.2.2222222222222 2 2 4 2' 22.2.2,2>2. 	 422 244 22 44 2~ 2 2 22 2 2 22 222222 2 22.2222222,2222 
42 .2142~222224222.22 ~1<' 22.442 4222,422422"222'2~2422222 ""'2' "2' 12

'. j, ,~ 42K.A~~ 2> 22 22222222242~22 2,~ 2222.22.2 222 2,2222, '22.22222.22 ~2224 2 222244'2~ 42422f42244'2222:244442'424222if224;222.2.22242.222242.222.22.4 2~ 2,222422222222224.22<2222242222222.222222.2'2 
42 .2.4:2.22.22.2221442412 2424422 24242~ 412442 4 4

2>2 , 2 .22.2222222..22222 
22222222

22~.. 222.2222 2 24' .2.24.2 J42 22.2441 224222.2. 	 222242 42 
2224222222.4..'2..'.'2.2 442222224<22.22.2222222' 2222'222,222.< 2.222.222 .2222 222 222,2222222 222.2.. 4.2. .2 2222 4'.. 2222222222222222 22 .'.2 i . f.i 22. 

''2' 
2222~~,2,'2,2.22222' 2222~ 22.22 2 22 222222 2 2 2 2 2 2 2 2 2222222222222>22222.222 	 2 2222 .2~2222.'2.2~...2.2.2'.22222424.222.2'222'2<.'.2224.... 2222 . . '2'2 24222222 	 242.2" 222p'2.. .. . .2'22.2 .2.'22 .22~22 '2' 2.22 21222 .22 

4242,41424$222~
2.222

2~~f2< 
<22.24 

IC 
222.22,2222222222222222~

222222222 22222.1~,.442444222244222.2422<22222244'
'2 4'24> 2~222 42 .2. 2' 

2.222222
2222222 ,.224'.2. .2,422 2.222222222222.22 

2 222,222222 
2222''2.2'2222.2...22222222222.2.22222222 

~'2222424.2
~2 2222 

'2 ~ 
2 2~222. 4 

.. 2.2'22~'2 4 .'' ..,.224422. 22 .. ;2~4~22<22222244444~22224224 

222242.222 2.24.22.222.2 42 242.22222222222, 22.."242.222. 2. 2' ~2 2 	 4"44~2'2"24242'2 '222222222 22.2222222222222222222.22222 	 2222222.22222'2224222.222222422242 22.222>222.2 22222'2222222222 .442'" 2.2244.2' 2.222222 2 ''42'''''22' '.2 2 22 
244~ 22.222 '2.22 '2 .242 22224 .222.2 2222222.22222.22 

<2 <24.2242 2< '2 	 22' 2.22 '2244222" 2
242222j42~'422"' 44~22>24422.2224 24< 	 4222.22'2.224' 22222 .2222222*2 '2' ~ 	 '~2'222.2. 

~422422~4.2 2>442 ~ ~ 2" 2222 2222 12 ~22,. 2.~ 22222222.2'.442'2~ .222.24222.22.222.222 .222424 '2 222~2,222222, 24..' 22222.22222224
 
222222424442 2>24~22. ''."22222 .4,, 2222 <222."422~22444< .2.22222242
22422224422.24 ~2 42 44 	 22222222 2222 ~ 421.2., < '2~ 222222242<222222 2. 2.22<22.2424>22224222 .222 2222 

22222.22222224222222.222 22""2' 222.2.22242222222222244 2,22. 222224 4.2... '444224~ 2222222,22222~ '2"2'" 2.'22.."2242 22222.2242 2.2.22222222 '22222 22222. 

~ 
2~22'..2... .. 22222222'2222 222222222222222222%>24..2 222 2'242222222222 22222222 22"'22222422222222222~22222~22~2222.24242.22224222424224,:.222.2 2 224~4 4,2.222 24 	 22~2222'2~22222222.2.2.422422222'~ 2222224222224222222222422222222<224.222222422442222.22>2224 

'~24422'422<2<42.2'44'.2.222,4.2.2.22Q22',.4 2222222 ;222442.24242y4<244 22<22224222~22' 2222.222422222~ 42.2.224 :424r12424'; 242 42."222 
22 22 

42f 22224 2' 2222.4442.222 224 2222'22~ 	 22222222.222222222.22222.4242 .
4.222224.242222.2222222222.22222, 	 4222 >'22.2~2 422.22222422 2 22.22222222222~222.2.2 ,. 224' 222~2 2222.22222 222.2.,..2.2224. 2.22
 

22222 224,222222.222222222 22
 
>2..44<'2,4..244.44222; 224.222222222.222222222422~~4.242"4,4'4"~'2'1
22 '4 2222222222 .4 '~2'> 	 22<22222 2422224,2222 222222.22222,2.22224222222.,

224 2.222222222 2 2222',24~' 222.~22222.22'24442224.24222.2 2 	 22.22242 22..222.222,222222 2222., ,.~ ~.........222..22.24.2222224...44242'442<42"4412224''2224242'4 1~~<222222.222222<222222222222222424.2
22222 2 224 	 22 ",22'22''22<'242'2' .'2,.44.~2.222 .2242222422244422222 	 '2',24'21 2.2424,2 22222 24..2222.2 .224222 2222. 2 222222222 ''422 

http:22>24422.22
http:2222222.22222.22
http:2.222222222222.22
http:42422f42244'2222:244442'424222if224;222.2.22
http:224222.22
http:2'2.222422..2.222222.22
http:22,2~222.22
http:2222.22222222..~2222222222.22
http:2222422222222422.22
http:22...222.12
http:22,22.222222.22
http:2.42222.22
http:22222.22
http:22422.22
http:222222.22
http:222<222222222222.22


-. ,
 

compounds more toxic. E.lxarnples of lhese reactions are hioel.her 

oxidation, ulfur oxidation, N-deaikylation, and some photochemical 

reacto. Thc'. ot-jer re actiovs ar'goni rniiy detox;icationracLn 

C. Th 'ansformation of ,1lode1 Comnpounds 

Combinations of reaction in sevra. substrates of model 

compound, rc. shown .inJ'iur -1 3. 

1. f'Fl gicide; 

a. Model Gron,,p No, i: Dithiocarbamates 

T'Jodlei (,:-rDolr c. ' 

Related co1)ouid ,Trneb, zinc,b, metharn, zirain 

Com ,r on . .he compounds- are most widely usedico h ~v s: thi 

and ni st ri'-rgani '1'he wacersoluhble analog's,the funigicides, 

Zinleh alld , l(Ib, 11.vt VC'e-y wide spect:ra , "o -i -ia-,activ'it" sray' 

for ftI,its, 't ogo w 's w.ld rb 3 lntita., for th "1jig'n00e C. tS. 

leafspots, blobl1;h, and did.wsi.caThebamaies aro generally 

of low mnainmayijr- i;,v and arin .. '. i, soil. 

P•bv , o- o .- . iu o ' 

DircCt BiMWOM d&,, . .,nd CO(ufIL;:tLte fovrfiatio has, PIM l not 

nion:-;';& i:v4".'oe'", quitebeen n . .voc y,. !. " aba.vll is unstable 

ill gnL-ous soluOtis. Linder ,.wl1,ay acid co:nditionsi it is solit into 

evUylcnedialine and carbon disulfide wvidi the former pos i. being 
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