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The Northeast region of ibailand containsthe about one-thirdnation's population of 
hectares 

ind land with a total area of 17 millionof which 8.3 million, hectares are cultivatedthan 5 percent is irrigated. The 
and less 

including region faces several'constraints
highly variable rainfall resultingboth flooding in crop losses fromand drought. T soils are sandy,matter and clay with low organic(predomilnantly kaolinitic) contents andcation-exchange and water-holding capacities. 
have low 

the cultivatad Over 50 percent ofarea is plante d to rice,
maize ibile cassava, keiaf andaru the major field crops. The area in sugar cane,aind peanut cotton,has fluctuated wideily in recent ycarstural productivity () Agricul­an& farm incomes in the legion are very low. 

Agronomic inputs and pesticide usage are generallyregion low in thedue to the severe environmental conditions limiting
production. Although some crops are crop
not usually attacked by pestsat economic levels, others 'ire always severely damagedcontrol is economically and pest

justified. Pests and diseases aretant production constraints impor­
of the crops grown inweeds are the reoion an3severe in rice in low-rainfall years.benefits The potentialfrom pesticide epplication, however,examined, should be carefullyparticularly for low-yielding crops that canunder these survivestresscd canditi:)ns as exlensive, low-returnMonocropped, systerns.wet-season rice is the dominant croppingthe region ana is a syr- m ofgo.ad ,xarrplv of the low-input,cropiing low-returnstrategies commonly practised by NortheasternFurthermore, farmers.many pests such 'is paddy crabs, rats, birds andinsects evenare important sources of

proposed food for farm fnmilies andcontrol measures anyshould tak . careful considerationthis fact both from safety and 
of 

subsistence stindpoints.
 

The RTG/USAID-funde.d Northeast R:ainted Agriculturalment CNER;D) Levelop-Project was initiateod 1981 to address,w-ntioncd problems 
in the afore­of the rgicn. It follows a problem-orieneLd,interdisciplinary, approach working through eight departmentsthe Thai Ministry of AgricultijrE in

and Cooperatives (UJAC) withpurpose of strengthening cd-:p the
rtmental capabilityresearch and stimulatingand exter jion activities more appropriatedevelopment of to therinGed farming systems within the region. 

FARMER S PEST CONIROL PRACTICES 

Northeastern farmers' kmwl,,dgq. of pests is generally very
poor with the exception of some comman rice insects such as the 



stem borer (Scirpophaga incertulas Walker) and army worm 
(Soptera mauritia Boisduva]) with which most farmers are 
familiar. Pest-damige iclentification by farmers is commonly 
incorrect and many fArmers attempt to control beneficials.
 
Farmers rarely use mre than two and often only one type of 
insecticide for all pests ,of all crops and the compound used is 
commonly one with which they have experienced satisfactory 
control of a post in the p)st. Pesticides are also often used at 
rates much higher or much lower than those recomcnJed by the 
manufa'turer. Almost without exception, farmers in the region
 
are very pxyr and use simple, cht.ap sprayers such as the two­
handed piston type resulting ini poo)r coverage and inadequate 
applicator safety. Carb-furan is the most oomnonly used 
insecticide on rice where it is mainly applied only to the 
nursery b ds. It is )ften used at less than a quarter of the 
reconmmended rate. In the case of upland crops and vegetab]es, 
there has been a long history if using methyl parathion,
methamidcphos, mon-crot ;phd s and nicthamyl and resist;nce is 
suspected in some pest speciems. Surious pesticide misuse is also 
evident and includes such practices is spraying without adequate

protective clothing, infringement f harvest intervals and 
addition of pesticides t,-livestock rati:-ns for parasite control. 

iPM WORKING GROUP 

Prior to the k:st-iblishrnnt f the w;rking group fo)r pest 
management in Cropping Syst,!ms, NERAD was severely lacking in 
expertise on pest contr.:l. u- fcrmal channels were available fcr 
assistance with prblcms ns they arose, and responsibility for 
pst cntrAl generally fell cn site supervisonrs, agronomists, or 
field assistants who had n7 spcialJst expWrtis- In pest control. 
In 1984, a pest mannaqment w rking qraup was established within
 
NERAD t ovc:me thes: pr-bl.:ms and t, m7,rc effectively addlrcss 
the p st pr:oblms .f th.. regi n. This qr.up consists of regional
and Bangko.,k representatives from the Department _f Agriculture
(DOA), Departme.nt .-i Extensi,.n (EXWAE), Khon Kaen University
(KKU), NERAD and the 1 ,rthc;st Regional Office of Agriculture 
(NEROA). Its purpese is t . review currently available crop 
protcction tcchn.l giks a.n] research results in Thailand and 
elsewhere in S-uth East Asii and od!vulop an appropriate IPM 
program for the Pr-:;jtct's cr eping systems c.impnent. The Work 
Group has ruspnsibility f-r 

a) 	 Formulating plans for research and uxtension activities 
in post c.ntrl. 

b) 	 Assisting in thc. imnlewtntation dnmonitoring of the 
project's pest c'cntr l programs. 

c) 	 Conducting training prgrims for project staff in pest 
contr)l moth is an 1r nitcrinj techniques. 

d) 	 Assisting in th. .,nalvsis -f data generated by the 
project's pQst c. ntr 1 research and in the dissemination 
of the results ti . vernment agencies and farmers. 
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Bef:)re NERAD's pest management wrking group was 
established
there was very little informatin available for identifying major
pests of the regio,-n 7tnd as n consequencetrials had not yield loss assessmentbeen system'atically ccnducted for key pests makingit impssible to sat .c;.n:mic thresholds
rec)mendations. and make contrc-llhe wrking group therefore had the task 
of
integrating the following IPM cimponents into the pest management
program for each imp: rtont crop within the cropping systemsresearch and extensi:)n triiIs.
 

(a) Chemical 
contrl 'f thr? entir. pest omplex, includinginsects, diseases, . birds and rodents. 

(b) Selection of appropriatc varieties, cultural and agronomicpractices and bil:, qicl agents for relucing economic pest
losses.
 

(c) Identification, ranking and ccnservation methods for impor­tant pest parasites ansi r] trs. 
(d) Development of appr,,priite techniques for data collectionand analyses to rct cc~n-,mic treatment levels for key pests. 
(e) Publication of ha,.n1db-. ks, bulletins and other training aidsfor farmers un pe:st c"sntr:-..l rec:,mmendaticns, pesticideapplication, safety ansi pesticide rusistarce. 
These activities are implemented un a pilot basis within(Figure 1) NERADin order t; test and further develop them for futureadoption in the MOAC's r ;qulr programs in the region. 

Figure 1. Organiz.timnl Structure and Inter-Agency Responsi­bilities )f the NERAD Pest anagement Working Group. 
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The IPM working group also attempts to communicate regional pest
control problems to ageancies with the appropriate expertise 
necessary for their solution. These efforts include forging links 
not only with the relevnt technical departments in Thiailand's 
Ministry of Agriculture but also with international agencies such 
as Cornell University in th% United States on the study of papaya 
ringspot virus contr..-l (2) and with the international Rice
 
Research Institute in th-= Philippines with ;Afeasibility study on
 
microbial insecticide use in N rtheast Thailand (3).
 

IDENTIFICATION OP 1A11OR PEST PROBLEMS 

In order to identify th: ,maijor pest problems facing farmers 
and to select sites f r pil-.t 1PM program for the project, the 
IPM working group con ]uctc.d in informn.tl rapid rural appraisal
study of all project sites in ALril, 1984 (4). They observed pest
problems well over (.ccn mic thrush .1d levels at every site 
visited and farmer int:rvii:ws revealed a history of economic 
insect pest damage on rice ond upland crops. The Work Group
concluded that pest problems irc !ilreidy one of the mst serious 
constraints to cropping systems developaent in the region and 
they recommended that yield 1 ss assessment trials be implementex
within NERAD as the basis f£r Nst control recommendati-ns in the 
future.
 

TRAINING PROGRAMS 

During the development .f a practical pest control program
for use in the cropping systens co-mponent of the project, the IPM 
working group c,)nduct-ri - training pro-gram f)r the project site 
supervisi)rs, field assistajnts, plant-protection-clinic staff and 
TEA's wjrking in vilb cs in the pr,,jLct area. This dealt with 
identification )f key [xests and beneficials, pest m,)nitoring
techniques -and contr, 1 measures. It soo< n became obvious that for 
IPM trials to be successfully implemented in the field by staff 
with no fLrmal pest c ntr(: l background, then further regular
visits of the Pest Minc.om:nt Working aroup were necessary to 
give f.llow-up, hanids-.-n training in the field. 

The w:)rking group als: ,-siy ,'o simplifiel training course for 
participating and ,,ther intrest, :J farm, rs in the cr--pping 
systems triql situs aim -t v:rc minc th, pr-blems caused by
farmers' lack f knowl. ri pest c ntrl:is i!oontified by the 
Wrking Gro-up. 

YIELD LOS3 ,SsSSN:I \!' FPRILS 

TheSe trials wcr. .imptc.nmknte usin, the 'superimp.-sWd trials' 
technique whereby 4 tr& tm:s (c mplht._ c ntr:,1, rec'mmended 
practices, zoro c. ntr 1 I-t-.rm-r .r-ctices) are supeNrimp.)scd on 
the regular cropping systLm tr-ials s I that nest Vpulatijns and 
damage levels can be ass,.ssW,\. Th,.;trials werec:nducted in 4 
prIject sites ch)sun t h r. .rsntative )f the region. Each 
trial was replicated -vet 6 f irms and sub-plt size was 20 x 20m. 
Participating farmers rLc.-2iVw.< training in IPM principles and 
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some farmers werc subsequently capable .)f sampling their own 
fields themselves. ThE. pr.oject technicians and lcal extension 
agents, under tht. sup rvisi~n ,f the provincial SMS and staff -f 
the plant pr,,tecti n clinics, m-rked directly with the farmers in 
the trial plcts t(, ensure that they were frequently and correctly 
mognitDred to determine [ :st incidence and danagu levels. During 
the trials, farmers wuru -olvised ",fthe unvironmental hazards of 
pesticide-use and taught pr, per safety prccautions. In later 
stages of the prject, farmers will be enco)uraged to manage and 

o,,nit¢,r their fields with :ut assistance from pr: ject pearsonnel. 

Initial IPM tria.ls .-n rice indicatud that insect fpest and 
disease levels wer,. rulntivjly l-,w, gall midge (Ors0olia oryzae 
W'ood-Mason), stem br.rr (Scir-xophaga incertulas Walker) and" brown 
plant hopper (Nilaparvtat lugens Stal) were onbserved in trial 
plots and nearby felks. C inpkct c.,ntr-l and IPM rocnmiendat­
ions increased yields but Ji] not significantly increase farmers' 
profits. Carbefuran npplic7.tiLLs gave an apparent stimulatirn -.-f 
rice yields (5), but r.crnmdati.,ns f',,r ncd t.,this input b 
adjusted in order t. maximize pr:f its (T.-able 1). 

Table 1- Economics ,,,f IPM Trials cn rice (Average fr-.m 3 sites) 

Treatment Yield Cr:.n Vilue Pest ContrA Nt t Returns 
(kg/r-i) (B/rad)* Cost (13/raf) (B/rai) 

Complete control 535 1,400 287 1,113 

Rccmd. practices 461 1,203 60 1,143 

Farmcr practices 436 1,131 0 1,131 

N.) contr.ol/chczk 447 1,164 0 1,164 

* Selling Price = 2.60 Z.ht/kq 

The rcsults -.f th,. r~nt and p-anut yicld-l ss-asssessment 
trials wcru similar r- th -s'o -f ric,-. There w-re n-ac.nsistcnt 
trencds in pest p.pulati ns am ny diff~r,nt treatments but yields 
were substantially hitjh.r in thu c mpl,t c ntr.,l Eind rec.mmendej 
practicers than th s,. in the f1,mncr-rractices and c.,ntr'l 
treatments. Assuming th- t ;.et cntrol treatments did affect 
pr, ductio)n, then yill.S in dh.: c-mplete c_:ntrl and recommend-d 
practices pl:,ts arc "lujt. similr. H.wever, the -.bvi:-,us 
conclusion is that usin 1 wor i1_-sticile inputs sh-:uld be 
cnsidered in an -ttunpt t m-.ximizc pr fits. 

PAPAYA I';P2 VIRUS CONT7OL 

In their first rup rt (4) N:RAD's IPM ' ork Group identified 
papaya ringsp:t virus (PRV) ns severcly limiting pr.oducti n of 
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this important subsistence crop in the Northeast. The virus 
infects cucurbits and papaya and is transmitted non-persistently
by a number of aphid species. PRV eradication programs in the
region gave only limited success in the control of this virus (6)
and integration with othuer control measures was therefore 
considered necessary. 

Mild-strain, nitrc¢us-rcid-induced mutants of a severe PRV
strain were isolated in 1982 (7) -,,id showed promise as potential 
cross protection strains (cross protection 
is a method of

protecting 	 plants against damage from severe 	strains of a virus
by infecting them with i mild strain -.f the same virus). These 
iso'lates were brought to Thailand under the sponsorship of
NERAD's IPM Working Gr,up for evaluati .n in June 1986 and experi­
meiits to test the effective.ness of cross protection in papaya at
the greenhouse, nurscry wereand limited 	village level initiated. 

Results to date hivc :"'.ornstrated tnat papaya can be satis­
factoirily infected with the mild PRV instrains Northeast
Thailand although high temixraturcs at certain times of the year 
can produce poor infectin rites. Mild-strain-infected plants
grew is well as uninfcct.cl plants but the growth cf plants
experimetally-infected by the severe Thai 	strain wis drasticlly
reduced. Trial results have so far shown that the effectiveness
of cross protection agninst mchnica1I-challeng-j/unoculation by
the severc strain is 3e<n.1ant on inoculum pressure (Table 2). 

Table 2. 	 Reaction .'f milI-strain-protectLd papaya challenge
inoculated: with scverc strain at varying pressure. 

TREATMEN'T DAYS PLANTSAFTER WITHOUT SEVERE SYMPIOMS AT 
CHALLENGE VARIOUS LEAF POSITION CHALLENGES 

3 3+4 3+4+5 ALL
 

HA 5-1 0 5 5 5 5
 
mild- 10 5 3
5 	 5 

strain 21 4 3 
 0 2
 

30 .1 	 02 	 0 

HA 6-1 0 	 55 	 5 5
miud- 10 5 3 1 4
 
strnin 21 5 0
2 	 0 

30 4 1 
 0 0
 

Unprotected 0 5 5 5 5
 
10 0 0 
 0 0
 
21 0 0 0 0
 
30 0 	 0
0 	 0
 

S-aurce: Gonsnlves, 1986 (8).
 

Nursery trials to assess the effectiveness of cross prcitcction
against natural nphid chr-il._cnqe are giving promising results 
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(Table 3) but the true ptential of the technology will only be

clear once the results of village level 
tests under severe,

moderate and no diseaise pressure are available later this year. 

Table 3. Reaction of mild-strain-protected papaya under natural
 
aphid-challkngj con]itions. 

TREATMENT NUMBER OF PLANTS WITH SEVERE STRAIN SYMPTOMS
 
PLANTS (Days after transplanting)
 

0 12 46 86
 

Protected 13 
 13 13 12 12
 

Unprotected 20 
 20 20 9 7
 

*;ource: Gonsalves, 1986 (s). 

Cross protection is not Lxpjcted to solve the ringspotpapaya
virus problem in the a-'rth,'st 'n its ,own just as erndication,
although showing early pr. isc, was unable to give satisfactory

control. It is anticipottc:], however, that protectioncross 
integrated with er-.dicati-.n and iossibly also combined with a

breeding 
prxgram fcr resistance may give satisfactory levels of

control at an acceptable cost t,) subsistence farmers.
 

Research on cross protection against papaya ringsVot virus
is ro longer funded undr thc NERAD IPM program. The working
Group's objective ,.f identifying a significant regional pest
problem, stimulating ruserxch and integrating the efforts of the 
relevant agencies, in this cisi the Nrthenst Regional Office of
Agriculture, Dpartment ,;f Acjiculturc, Department of Extension
 
and Khcn Ken University, h'.s been achieved.
 

IPM IN F;%RMING SYSTEMS RESEARCH 

One of tha most prcmisin,; farming systems technologies devel­
upkd by NERAD is 
a meth. -1.fraising fish in rice [raddies under 
r-iinfod conditions. N t -,nly is farmr inc.)me supplemented by the
sale of fish but ric,., yields re a1so
-. considerably increased

(Table 
4) -ind farmers "r'J alrcniy ad-pting this tcchn"ic.gy on :1 
significant scalu. 

Joint research bAtwcan the Deq)-rtmcnt of Fisheries (DOF) and
DOA was to dotermin,-e what was causing theinitiated this y,-.:'r 
increasus in rice yields. 5.rcficial fish-pa),st interactions were
hypothesized -!s likuly t.; c:ntribute to rice improvement and
therefore insc_t, disc-s n1, weed -;r-ulations wzre monitored in
the trials by the IPM Work Gr,,up. Unfortunately, results of the
 
pest rxpulation nnalys.s ,r!ncot yet available but plot 
observ­ations would th 'tw ifsuggest populations were considerably

reduce< by fish due t inclusion :of herbivorous Carp in the 
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released fish populaticn. It is anticipated that results of this 
IPM activity 	will assist DOF in determining the relative proport­
:n'.s of the 	varisus fish sr.ecis that they should rLecimend to 
optimize pest control in this rice system.
 

Table 4. 	 Rice yiulds in [:addies with an~d without fish frem on 
farm and res:.:xch station trials. 

TREAT1ENT 	 NUERi OF RICE YIELD NET RETURNS 
REPLICATES (Kg/Rai) (Bnht/Rai) 

Farmer Fields.
 
WITH FISH 
 6 	 576 1092 
WITHOUT FISH 	 6 
 506 925
 

Research Station:
 
WITH FISH 4 367 
 729
 
WITHOUT FISH 	 4 
 291 539
 

EXTENSION ACTIVITIES
 

working cjr :u,- the NERAD 
ing the eftorts -f vari:,us q wcrnment agencies to bctter respond
tc, farmors' rest c ntr:,l pr blcms. NERAD's oxtensi,!n activities 
are bascxl n grajn's research identi-

Thc IPN' 	 f&ll, ws approach of integrat­

.. the IPM ,-r 	 -.nd pr,blem 
ficati.n c -mr r.nts anl inclu3e the f.ll win. 

IPM Dm 'nstrati.n Pl.'ts 

Thirty rice farmers in ;ac'h site were_ selctod anl trained in 
pest survcill anc,, pr ceJur,s. The t 't.l surveillancu area in each 
site is 80 hectares and is 2iviju-3 intW5 pl,its. Pest -),pulati,.ns 
and damage levels are nit red n ibkut 1.5 hectares cvery 15
days. These lIata ar the.n us,., t. Jcide pest c ntr,.l measures 
using the .r-vi7usly est.shoJ ETL's. m:st casesIn this year',
Nst p pulati.ns were rxI w thresh lrs (Figure 2) and contr i 
measures were unnecessary. 

Plant Pr. tecti n Inf rmti.n Centers 

Infirmati, n .n pl:int p'r tecti-.n including pesticide rcemmen­
datins, a[;plicati n--pr cWfir.s, psticid]e safety prec-autkns,
and .-ther technical oi'is i,-,clu'ling -tcst andA disease specimens 
are provided 	at the NEIhAD Sit,. Offices. Pest frnrcasting bulletins 

°
are distributdl every 15 >-ys t-, -articipating and ;ther farmers. 

Traininr "i:n]Visit System 

In order t:f m-;nit r he IPM pr-gram, the lcal Plant 
Prr,tLcti.n Clinics h..l fxmer training sessins and f_-llow-up 
visits evcry 	m,.nth. 
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FIGURE 

15 

2. GREEN LEAFHOPPER 
IPM TRIALS, SRISAKET, 1986. 
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CONCWSIONS
 

Crop protection pr-jrams for rainfed agricul':,,ral systems in 
the .rtheast region n ?cl careful onsideration particularly as 
agroncmic inputs and p-,sticiI usage are generally Low because o'f 
the severe envirnm-ntal c. nstraints t: crop pr.A;uction. C-:!per­
atian among the g:,vernment -'-_,ncies'invdved is essential ft.r the 
successful implcmentation ;f ony IPM pr.ogram atnd NERAD's efforts 
in this respect in DOA anA ,ratinghivu rcsultc.ed DOAE fully c,-, 

right from the initial p;lanning and implementnti- n stages in the
 
project's IPM pragr.an.
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