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The Northeast region of fhailand contains about one~third of
the nation's population -nd land with a total area of 17 million
hectares of which 8.3 milliot bectares are cultivated and 1less
than 5 percent is irrigated. The regior faces several’ constraints
including highly variable rainfall resulting in crop losses from
both flooding and drought. Tt soils are sandy, with low organic
matter and clay (predominantly kaolinitic) contents and have low
cation-exchange and water-holding capacitics. Over 50 percent of
the cultivatad area is planted to rice, vhile Cassava, keaxaf and
maize arc the major field crops. The area ir sugar cane, cotton,
nd  peanut has fluctuatod widely in recent ycars (1), Agricul-
tural productivity an? farm incemos in the region are very tow.

Agronomic inputs and pesticide usage are generally low in the
region due to the sevors ehvironmental conditions limiting crop
production, Although scme Crops are not usually attacked by pests
at economic levels, others arc always severely Aanaged and pest
control is cconomically justificd. Pests and discases are impor-
tant production constraints of the crops arown in the region an3i
weeds are severe in rice in low-rainfall years. The potential
benefits from pesticidc 2pplication, howaver, should be corefully
examined, particularly for low-yiclding crops that can survive
under these stresscd conditions as exvensive, low-return systems.
Mnocropped,  wet-season rice is the dominant cropping sys*om of
the region and is a gocd oxample of  the low-input, low-return
crophing strategies commonly practised by Northeastern farmers.
Furthermore, many posts such As patdy crabs, rats, birds and even
insects are important sources of food for farm families and any
proposed  control measurce should take careful consideration of
this fact both From safety and subsistence standpoints,

The  RTG/USAID-funded Northeast Rainted Agricultural Develop-
ment (NERAD) Project was initiated in 1981 to address the afore-
mentioned problems of the rogicn, It follows a problem-oriented,
interdisciplinary, approach working through eight devartments in
the Thai Ministry of agriculture and Cooperatives (MOAC) with the
purpose  of strengthening dupartmental Capability and stimulating
research and extonsion activities more appropriate to  the
development of rainfed farming systums within the region.

FARMER'S PEST CONiROL PRACTICES

Northieastern farmors' kmmwledae of pests is generally very
Poor  with the exceptisn of some commcn rice insects such as  the



stem’ borer (Scirpophaga incertulas Walker) and army worm
(Spodoptera mauritia Boisduval) with which most farmers are
familiar. Pest-damage identificatinn by farmers is commonly
incorrect and many farmers attempt tc control beneficials.
Farmers rarely use more than two and often only one type of
ansecticide for all pests of all crops and the compound used 1is
commonly one with which they have experienced satisfactory
control of a pest in the past. Pesticides are also often uscd at
rates much higher or much lower than those recommended by  the
manufacturer. Almost without exception, farmers in the region
are very poor and usc simple, cheap sprayers such as the  two-
handed piston  type resulting in poor coverage and inadeguate
applicator safety. Carbofuran is the most commonly uscd
insecticide on rice where a1t is mainly applied n»nly to the
nursery beds. It is often used at loss than a guarter of  the
recommended  race. In the case of uplond crops and  vegetables,
there has been a long history of using methyl parathion,
methamidephos, monccrotophes and methamyl and resistance is
suspected in some pest spucivs.  Suricus posticide misuse is also
evident and includes such practices as spraying without adequate
protective clothing, infringement of harvest intecvals and
addition of pesticides t livestock ratisns for parasite control,

IPM WORKING GROUP

Prior to the wstablishment of the working group for  post
management  in Cropping Systems, NERAD was scverely lacking  in
expertise on pest contrl.  No formal channels were available for
assistance with prcblums 2s they arose, and responsibility  for
pest control generally foll ca site supervisors, agronomists, or
field assistents who had no specialist expertis. in pest control.
In 1984, a pest management w.rking group was established  within
NERAD tc cvecome these probloms and to more effectively  address
the post problems of the region.  This group consists of regional
and BangkaK represcntatives from the Department of  Agriculture
(COA), Department  f  Extensi.n (DOAE), Khon Kaen University
(KKU), NERAD and thi Northeast Regional Office of  Agriculture
(NEROA). Tts purpsse is  to review currently available crop
protection  tochnologics and  rosearch results in Thailand  and
¢lsewhere in Stuth  EBast asia and devilop an  appropriate  IPM
program for the Priject's cor cping systoms component.  The  Work
Greup has responsibility £oe.

a) Formulating plans [-r rescarch and uxtension activities
i pest control.

b) Assisting ir the imolementation and monitoring of  the
project's pest contrel programs,

c) Conducting training progroms f£or project staff in pest
control meth,ds anlieonitering techniques.

d) assisting in the analvsis of data generated by the
project's pest contr 1l rescarch and in the dissemination
of the results t. ¢ vernment agencies and farmers.
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Befire NERAD's pest management working group was established
there was very little information available for identifying major
pests of the regicn and as a consequence yield loss _assessment
trials had not been systematically conducted for key pests making
it impossible to sot  wosnomic thresholds and make  contrel
recommendations. The wirking group therefore had the task of
integrating the following IPM components into the pest management
program for cach imprrtont crop within the cropping systems
research and extension trialss

(a) Chemical control f the entire pest  complex,  including
insccts, Jdiscases, weels, birds and rodents.

(b) Sclection of appropriate varieties, cultural and agronomic
practices and bi:l gicnl ngents for roducing  economic pest
losses.

(c) Identification, ranking and coenscrvation methsds for impor-
tant pest parasites and oredators,

(Q) Development of appropriate technigues for Aata collection
and analyses to sct economic treatment levels for key pests.

(e) Publication of hando: ke, bulletins and other training aids
for farmers on pust  contr:l recommendaticns, pesticide
application, safety and puesticide resistarce.

These activities arc implemented on a pilot basis within NERAD
(Figure 1) in order t. test and further develop them for future
adoption in the MOAC's regular programs in the region,

Figure 1. Organizati-nal Structure and Inter-Agency Responsi-
bilitics Lf the NERAD Pest Management Working Group.
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The IPM working group alsu attempts to communicate regional pest
control  problems to Agencies with the appropriate expertise
necessary for their solution. These efforts include forging links
not only with the relevant technical departments in Thailand's
Ministry of Agriculturc but 21sh with international agencies such
as Cornell University in tho United States on the study of papaya
ringspot virus control (2) and with the Internaticnal Rice
Research Institute in th- Philippines with a feasibility study on
micrcbial insecticide vsce in Northeast Thailand (3).

IDENTIFICATION OF MAJOR PEST PROBLEMS

In srder to identify ths major post problems facing farmoers
and to select sites fir » pil.t IPM program for the project, the
IPM working group conlucted an informal rapid rural appraisal
study of all project sives in april, 1984 (4). They observed pest
problems well over ceonomic threshohld  levels at every  site
visited and farmer intorviows revealed a history of  economic
insect pest damage on rice zad uplanl crops. The Work Group
concluded that post problims are already one of the most serious
constraints to cropping systoms develcpment in the region and
they recommended that yicld 1.ss assossment trials be implemented
within NERAD as the basis for pest control recommendations in the
future,

TRAINING PROGRAMS

During the dovelopment of a practical pest enntrol program
for use in the crupping systems component of the project, the IPM
working group  conducted o trajning program for the oroject  site
supervisors, field assistants, plant-protection-clinic staff and
TEA's working in villages in the prinject area. This dealt with
identification f koy pests and beneficials, pest monitoring
techniques and control mzasurcs. It scon became obvisus that for
IPM trials tu be successfully implomented in the field by staff
with no formal pest ¢ ntrcl background, then further rcgular
visits of the Pest Minagument Working Group were nccessary  to
give £ullow-up, hands-.n training in the ficld.

The working group als: dosigined 2 simplified training course for
participating and ~thir intorestod farmirs in  the cr-pping
systums trial sites aim.t ot wvere ming the problems caused by
farmers' lack of kn-wledge “nopest © ntrol as identified by the
Working Group.

YIELD O35 ~SSESSHENT TRIALS

These trials worc implomentad using the 'superimposcd trials!
technigque wheraby & trertmonss (o mplit.  control, rec mmended
practices, zors ¢ontr 1 avil riemer practices) are superimpoased on
_the recgular cropping systum trials so that nest populations  and

damage levcls can be assussol.  The trials wore coonducted in 4
project  sites chosen to b reprosontative of the roegicn. Each
trial was replicated _ver € £arms and sub-plot size was 20 x 20m.
Participating farmers roc.ividl training in IPM principles and
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somz farmers were subscquently capable f sampling their own
fields themsclves., The project technicians and l:cal extension
agents, under the supervisi.n of the provincial SMS and staff of
the plant protection clinics, worked directly with the farmers in
the trial plots to cnsure that they were frequently and correctly
monitored to determine post incidence and damage  levels. During
the trials, farmers were ndvised ~f the environmental hazards of
pesticide-use and tought preper saftety precautions. In later
stages of the project, farmers will be encouraged to manage and
monitor their fields without assistance from project personnel.

Initial IPM trizls .n rice indicated that insect poest and
disease levels were relatively low,  gall midge (Crseolia oryzae
Wood=-Mason), stem brrer (Scirpophaga incertulas Walker) ond brown
plant hopper  (Nilzparvata lugons Stal) were cbserved in  trial
plots and nearby ficlds. € wplete contral and IPM  recommendat-
icns increased yields but il not significantly increase farmers'
profits. Carbofuran applications gave an apparent stimulation of
rice yields (5), but r. c.mmeadations for this input necd to be
adjusted in order t- maximize profits  (Table 1),

Table 1: Economics of IPM Trials on rice (Average from 3 sites)

Treatment Yicld Co.o Valuc Post Control  Net Returns
(kg/rai (3/rai)* Cust (B/rai) (8/rai)

Complcte control 535 1,400 287 1,113
Recmd, practiccs {61 1,203 60 1,143
Fasmer practices 436 1,131 0 1,131
N> eontrl/check 347 1,164 0 1,164

*  Selling Price = 2.60 Zabht/Xg

The results of th. kenaf and  poanut yicld-1l-.ss-asssessment
trials wore similar o thos: -f rico.  There were n~ consistent
trends in pest populati ns om ong different treatments but  yiclds
were substantinlly higher in the complote oontrol and recommended
practices than th s. in thc farmer-practices and  contral
treatments. Assuming  thoat  Loest control treatments did  affect
prduction, then yiclds in che complote ¢ontrol and  recommended
practices pluts arc cuite  similar. t wever, the ~bvitus
conclusion  is  that usin; 1 wer  pesticide inputs shoudd  be
considered in an attanpt 0 moxamize profits.

PAPAYS RINGSPOT VIRUS CONTROL

In their first rep rt (4) NERAD's IPM Work Group  identified
papaya ringsp:ot  virus (PRV) as severely limiting production of



this important subsistence crop in the Nertheast. The virus
infects cucurbits and papaya and is transmitted non-persistently
by a number of aphid species. PRV eradication prcgrams in  the
region gave only limited success in the control of this virus (6)
and integration with other control measures was  therefore
considered neccssary.

Mild-strain, nitrcus-acid~induced mutants of a severe PRV
strain were isclated in 1982 (7) ~ad showed promise as potential
crcss protection strains (cross protection is a method of
protecting plants against damage from severe strains of a  virus
by infecting them with 1 mild strain -f the same virus). These
isolates were brought to Thailand under the sponscrship of
NERAD's IPM Working Group for cvaluati.n in June 1986 and experi-
meuts  to test the effectiveness of cross protecticn in papaya at
-the greenhouse, nurscry and limited village lcvel were initiated.

Results to date have Jdenrenstrated toat papaya can bc satis~
factorily infected with the mild PRV strains in Nertheast
Thailand although high temocraturcs at certain times of the yoar
can produce podr infectiin rates. Mild-strain-infocted plants
grew s well as  uninfuctsd plants but the growth «f plants
experimentally-infected by the scvere Thai strain was drasticnally
reduced.  Trial results have sy far shown that the cffoctiveness
of cross protecticn against mzchanical-challenge-innoculation by
the swvere strain is dopondant on inoculum prcssure (Table 2).

Table 2. Reacticn «f mil-strain-protccted papaya  challenge
inoculatied with scvere strain at varying pressurc,

TREATMENT DAYS AFTER PLANTS WITHOUT SEVERE SYMPTOMS AT
CHALLENGE VARIOUS LEAF POSITION CHALLENGES ¢
3 344 3+445 ALL
HA 5-1 0 5 5 5 5
mild- 10 5 5 5 3
strain 21 4 3 0 2
30° 1 2 0 0
HA 6-1 0 5 5 5 5
miid- 10 5 3 1 4
strain 21 5 2 0 0
30 4 1l 0 0
Unprotected 0 5 5° 5 5
10 0 0 0 0
21 0 0 0 0
30 0 0 0 0

Snwrce:  Gonsalves, 1986 (8).

Nursery trials to asscss the offectiveness of cross protection
against natural ophid chollonge are giving promising results
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(Table 3) but the true potential of the technology will only be
clear once the results of village level tests under severe,
moderate and  no rliscase pressure are available later this year,

Table 3. Reacticn of mild-strain-protected papaya under natural
aphid-challinge conditicns.

TREATMENT NUMBER OF SLANTS WITH SEVERE STRAIN SYMPTOMS
PLANTS (Days after transplanting)
0 12 46 86
Protected 13 13 13 12 12
~ Unprotected 20 20 20 9 7

source:  Gonsalves, 1985 (3),

Cross protection is not expoected to solve the papaya ringspot
virus problem in the Northonst Dn its own just as eradication,
although showing early pr.misc, wnas unable to give satisfactory
control. It is anticipsted, however, that cross protection
integrated with er~dicati~n and possibly also combined with a
brecding program for resistance myy yive satisfactory levels of
contrnl at an acceptable cost to subsistence farmers.

Research on cross protection against papaya ringspnt  virus
is no longer fundcd undcr the NERAD IPM program. The working
Group's objective of identifying A significant regional pest
problem, stimulating reseerch and integrating the efforts of the
relevant agencics, in this case the Northeast Regionnl Office of
Agriculturc, Department of Azriculture, Department of Extension
and Khen Kaen Undversity, hns been achieved.

IPM IN F/RMING SYSTEMS RESEARCH

On: of the most promising farming systems technologies devel-
vped by NERAD is n meth.d of raising fish in rice paidics undor
rainfod conditions. Nt unly is farmer income supplemented by the
sale of fish but rice yiclds re nlso considerably  increased
(Table 4) and farmers ore ready adopting this technoicyy on a
significant scalc.

Joint rescarch botwein the Department of Fisheries (DOF)  and
DOA was initiated this yuor t5 dotermine what was causing the
increises in rice yields, Boroficinal fish-pust interactions were
hypothesized =s  likely to contribute to rice improvement and
therefore inscet, discrse i weed roruletions were menitored in
the trials by the IPM Work Croup.  Unfortunately, roesults of the
pest  population anolyses “re not yet available but Plot  observ-
aticns would suggest  thot weod fopulations werce  censiderably
reduced by fish duc t. inclusicn of herbivorous Carp in the
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released fish populaticon., It is anticipated that results of this
IPM activity will assist DOF in deturmining the relative proport-
f.ns  of the varisus fish species that they should recommend  to
Jptimize pest control in this rice system.

Table 4. Rice yields in paddics with and without fish from on
farm anct rescarch station trials,

TREATMENT NUMBER - OF RICE YIELD NET RETURNS
REPLICATES {K3/Rai) (Baht/Rai)

Farmer FPields:

WITH FISH 6 576 1092
WITHOUT FISH 6 506 925
Rescarch Station:

WITH FISH 4 367 729

WITHCUT FISKF 4 291 539

EXTENSION ACTIVITIES

The IPM working grous foll ws the NERAD approach of integrat-

g the cftorts of varisus gwornment agencics to botter respond

tc farmers' rest contral probloms.  NERAD's extonsion activities

arc based n the IPM v grom's research and  problem  identi-
ficatin cmpnents and inclule the £011 wing:

IPd Demonstratisn Plots

thirty rice farmers in wach site wore sclected and trained in
pest surveillance procodurcs, The total surveillance arca in cach
sitv is 80 hectarcs anid is lividel inty 5 rlots. Pest ivpulaticons
and damajge loevels are mnit red n abeut 1.5 hectarces cvery 15
days. Thesc dat~ are then usod t lecide pest contrel measures
using thc previcusly ostablishod ETL's.  In most cascs this yoar,
pest  populations were ol wothresh-lds (Figure 2} and  contrsl
MGUSUres Were Unnecuss ry.

Plant Pr. toecta . n Inf rmation Conters

Informatio n wn plont ir toection including pesticide rocommen-
dations, applicati n-pr cohires, jesticice safcety  precauticns,
and  other  technical aisis including wst and  discase specimens
arc provided at thoe NERAD it Offices. Poest forcasting bulletins
are distributed every 15 'ays & participating and sther farmers.

Training i Visit System
In crder to mnitr the IPM program, the lccal Plant

Protection Clinics h.lid foarmor training sessions  anl follow-up
visits overy month.
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FIGURE 2. GREEN LEAFHOPPER INFESTATION
IPM TRIALS, SRISAKET, 1986.
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CONCLUSIONS

Crep protection programs for rainfed agriculiural systems in
the Northeast region need careful eonsideration particularly as
agronemic inputs and pesticicde usage are generally low because of
the severe cnvironmental anstraints t:crp pr,ducti)n. Croper-
ati'n among the grvernment ngencies inv-lved is essential fir the
successful implomentaticon of any IPM program and NERAD's  offorts
in this respect have resultsd in DOA and DOAE fully c-operating
right €rom the initial ; vlanning and implementation stages in the
project's IPM program.
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