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| PM CRSP Annual Workplan (Year 5, September 29, 1997- Septenmber
28, 1998)

Thi s workpl an describes the research and other activities to be
undertaken during the fifth year of the IPM CRSP, including their
timng, person nonths required, expected status and outputs at the end
of year 5, and budget allocation. The relationship of these activities
to the project objectives and priorities is noted. Activities in this
workplan are directly related to (1) the technical proposal for the
project, and (b) the five-year |ogistical framework for each site.

Project Objectives from Proposal

bjective 1. ldentify and describe the technical factors that
i nfl uence pests and pest nanagenent practices.
bjective 2. ldentify and describe the social, economc,
political, and institutional factors affecting pest
managenent .

Gbjective 3. Wrk with participating groups to design, test, and
eval uate appropriate, holistic | PM strategies.

bjective 4. Wrk with participating groups to pronote educati on,
training, and information exchange on | PM

bjective 5. Wrk with participating groups to foster policy and
i nstitutional changes.

Summary of Progress and Achi evements in the Fourth Year

The | PM CRSP project was fully operational in all four primary sites
(Jamai ca, Mali, the Philippines, and Quatenal a) and gl obal i zati on
activities were undertaken in Uganda, Eritrea, Ecuador, Al bania and
el sewhere in Africa. A two-day workshop was held to report on
research, share information across sites, and to plan future | PM CRSP
research. An |IPM CRSP annual report and several newsletters were

pr oduced.

The workpl ans that follows is organi zed by region. Brief progress
reports for continuing activities are found within the workpl an
activities described for each region. Progress reports for conpl eted
activities are included in the annual report for Year 4.
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Fifth Year Workplan for the Asia Site

Fifth-year IPMresearch activities in the Asia site will include three
maj or topics for the Philippines with sub-activities within each one.
These activities include (a) nulti-disciplinary on-farm pest nmanagenent
experiments, (b) multidisciplinary | aboratory, greenhouse, and

m cropl ot experinents, and (c) soci oeconom ¢ anal ysis. Research
activities in year five continue to be structured around issues rat her
than disciplines primarily to pronote and enhance interdisciplinary
research. The focus for this year is on the validation and finalization
of prom sing | PMtechnol ogi es/ practices for vegetables after rice,
particularly onions, eggplant, and string beans. Mst of these field
experiments are conducted on-farm A fourth activity in addition to the
three research activities |isted above involves training and devel opi ng
i nkages with other institutions, networks, and CRSPs.

I . Mul tidi sciplinary On-Farm Pest Managenment Experinments

Field experiments with farmer cooperators in three villages in
San Jose and NOGROCOVA farners in Bongabon will continue to be
i mpl enent ed under ei ght sub-activities. Each of these sub-activities is
multidisciplinary in that at least two and up to five disciplines are
i nvol ved. The eight sub-activities are: (1) conplenentary weed contro
strategies; (2) Bt and NPV for Spodoptera control in onions and string
beans; (3) inpact of straw nulch on insects, diseases, and weeds; (4)
effects of rice hull burning on soil-borne di seases, weeds, and
nemat odes; (5) effects of crop rotations on di seases and nemat odes; (6)
effects of soil amendnents on nenmatodes; (7) trap cropping for
Spodoptera litura, and pheronones for mating disruption. Sone of these
sub-activities involve nmultiple experinents.

.1 Conplementary Weed Control Strategies in Rice-Vegetable
Systens.

a. Scienti sts: E.C. Martin, MC Casinero (grad. student), S. R
hien - PhilRice; AM Baltazar, F. V. Bariuan - UPLB (NCPO); R
Camacho - CLSU;, S. K DeDatta - Virginia Tech; A Watson, M

Mabbayad - |RRI
b. St at us: Conti nui ng research
C. Obj ective: To evaluate appropriate conbi nati ons of chem cal and

cultural practices for control of weeds in onions.

d. Hypot hesi s: Conbi ning conpl enentary control strategies wll
reduce frequency of herbicide use and/or hand weedi ng and reduce
production costs due to weed control.

e. Description of research activity: The four commonly used
her bi ci des in vegetabl es (oxyfluorfen, oxadiazon, fluazifop, and
gl yphosate) in conbination with cultural practices like: 1)
tillage; 2) mulching; 3) hand weeding; and (4) inter-row
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cultivation will be evaluated for efficacy against weeds in
onions. Specific herbicide/ cultural treatnents will vary
according to | ocation, depending on dom nant weeds and conmbn
practices in a particular site. The treated plots (4 x 5 nf) will
be superinposed in farners' fields. Treatnents will be replicated
four times in a RCBD layout. Crop injury (1 =no injury; 9 = 30%
or more injury) and weed control ( 1 = 90-100% control; 9 = 60%
or less control) will be rated visually at 7, 15, and 30 days
after treatnent. Wed counts and weights will be taken froma 1 nf
gquadrat at 45-56 days after treatnment and at harvest. Yields
(wei ght of onion bulbs) will be taken froma 2 x 5 nf at the
center of each plot.

f. Justification: Weds in onions can cause yield |losses by 60 to
90% of potential yields if left uncontrolled. Because of its
narrow, erect |eaves which cannot forma canopy to shade out
weeds, onion is |less conpetitive against weeds and requires a
weed-free period of 8 weeks fromplanting to obtain maxi num
yields. In a cropping season, up to 127 man-days/ha of weeding is
needed to satisfy the required weed-free period of onions. Onion
growers in Bongabon, Nueva Ecija report that weed control
constitutes about 20% of their production costs, mainly in the
formof herbicides or weeding | abor. Alternative control
strategies in the formof cultural practices like tillage,
mul ching, or rice hull burning to conpl enent hand weedi ng or
herbicides wll hopefully be nore cost-effective as well as
reduce the degree of direct weed control inputs.

g. Rel ati onship to other research activities at the site: The
four commonly used herbicides in vegetables (oxyfluorfen,
oxadi azon, fluazifop, and gl yphosate) have been eval uated for
effi cacy agai nst weeds in onions in greenhouse and field studies
for the last two years. ldentified promsing rates and tinmes of
treatment will be used in this study.

h. Projected outputs: (1) ldentification of nost suitable
conbi nati ons of chem cal and cultural practices with reduced
frequenci es of herbicide or hand weeding treatnents to reduce
weed infestations and yield losses in onion; and (2) A
publ i cation/ booklet of on weed control practices in onions and
ot her veget abl es.

i Progress to date: Field studies conducted in 1996 and 1997 dry
seasons showed that farners' practice of applying two herbicides
foll owed by two hand weedi ngs can be reduced to a single
application of one herbicide foll owed by one hand-weeding if
conbined with a cultural practice like the use of rice straw
mul ch. A separate field study to evaluate the effect of rice
straw mul ch al one on weed suppressi on showed that rice straw
mul ch can provi de adequate suppression, particularly of grasses
and sedges, at early to mddle stages of onion growh. The kind
of herbicide or cultural practice best suited to a particul ar
field depends on the dom nant weeds in the area. Studies in year
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5 will determ ne other conbinations of conplenentary strategies
best suited to specific weed problens in a particular field.

Projected inmpacts: (1) Reduced rates and/or frequency of
her bi ci de treatnents and hand- weedi ng; and (2) weed contro
bookl et will provide farners effective, cost-reducing options
for onion and ot her veget abl es.

Start: Sept enber, 1996

Projected conpletion: Sept enber, 1998

Proj ected person-months of scientist time per year: 3-4
per son- nont hs

Budget: Phil R ce/ UPLB/ NCPC/ I RRI: $12, 670, including
$4000 for graduate student Casinero
Virginia Tech: $9,702, includes $5,500 for
graduat e student Casinero

Potenti al of Nuclear Polyhedrosis Virus (NPV) and
Bacil lus thuringiensis (Bt) for Spodoptera Control in
Yel | ow Granex Onions.

Scientists: L.E Padua - UPLB; V.P. Gapud, R Suiza, E. Martin
- PhilRce NS. Talekar - AVRDC, E. Rajotte, G Recta (grad.
student) - Penn State

St at us: Conti nui ng research

Obj ectives: (1) To evaluate conmercially avail abl e B.
thuringiensis and the |ocal LEP-22 against Spodoptera litura; (2)
to mass produce NPV-CRSP for field trials in conbination with
selected Bt; (3) to evaluate the efficacy of 3 NPVs (LB, AVRDC
and CRSP) against S. litura; (4) to continue field trials using
the nost prom sing Bt and NPV-CRSP as mcrobial control agents
against S. litura.

Hypot heses: (1) Bt is an effective and economcally viable
control measure for Spodoptera litura on onions; and (2) NPV is
an effective and economcally viable control neasure for S
litura when conbined with Bt and is nore effective than Bt al one.

Description of research activity: The comobn cutworm w |
continue to be mass-reared in the |aboratory using natural food
and possibly artificial diet. The effectiveness of comercially
available B. thuringiensis (D pel, Thuricide, Agree), as well as,
its local isolates such as LEP-22, and three NPVs will be tested
against S. litura in the |aboratory. The nost promising Bt will
continue to be tested in farners' fields and in conbination with
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NPV on onions and conpared with farmers' practice (insecticide
treatnment), each with four replications, using RCBD

f. Justification: The polyphagous common cutworm S. litura, is
currently controlled by intensive insecticide spraying (11 tines
for Yellow Granex onions) but with little success because of its
ability to remain conceal ed inside onion | eaves. The use of NPV
and Bt as mcrobial control agents, being renewabl e, safe,
effective and highly specific to target pests, would be nore
econom cal and practical alternatives to insecticide use.

g. Rel ati onship to other research activities at the site:
O her managenent tactics, such as pheronones, trap plants
(castor), and parasitoids, are being tested against S. litura in
oni ons.

h. Projected outputs: (1) Effectiveness of commercially avail able
and |l ocal isolates of Bt evaluated (2) efficacy of the three
NPV s tested (3) nost promsing Bt and NPV selected for field
eval uation (4) mass production of selected |local Bt and NPV for
field use.

. Projected impact: (1) Devel opment of Bt formul ations and NPV
inocula as viable alternatives to S. litura control (2) reduction
in insecticide application.

j - Progress to date: Three (3) NPV s were continuously nass
produced in the | aboratory using natural host plants of
Spodoptera litura such as | eaves of sweet potato, mul berry and
castor plants. They were NPV-LB (collected fromUP Los Banos),
NPV- Tal ekar (given by Dr. N S. Tal ekar) and | PM CRSP NPV
(collected froma farnmer-cooperator's field in San Jose, Nueva
Ecija). They were all collected frominfected cutworns. The
| aboratory now has 88.3 gm of NPV-LB, 49.6 gm of NPV-Tal ekar, and
408.2 gmof NPV-CRSP infected | arvae. They were kept in the
refrigerator for future use.

In the dosage-nortality study of NPV-LB against 3rd instar
| arvae, 19.50 x 106, 15.10 x 107 and 11.05 x 108 PIB s/50 m gave
35, 48 and 60% nortality after 10, 11 and 12 days, respectively.

Only the two locally produced Bt by Bl OTECH (UP Los Banos) were
initially tested against 3rd instar cutworm /|l arvae. After 7 days
of treatment using mul berry | eaves soaked in Bt suspension and

air dried for 3 mnutes, BACTROLEP with 2.5 and 5.0 gm|i gave
80% nortality with 2% dead in the control. LEP-22 gave 60 and 50%
nortality in 2.5 and 5.0 gnili, respectively. The control in
LEP-22 al so recorded a 2% nortality after 7 days.

Prelimnary tests were conducted conbining Bt and NPV. In the NPV

suspension with 1.6 x 106, 2.3 x 106 and 4.8 x 107 PIB s/50 m
with 2.5 gnmili each of BACTROLEP, the highest nortality was 53%
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in 4.8 x 107 PIB s/50 m. This toxicity was given by the 3rd
i nstar

star larvae 4 days after treatnent.

In farners' fields in San Jose and Bongabon, the conbi nation Bt
(LEP-22) and NPV-CRSP tested in year 4 appears prom sing over the
Bt al one, NPV alone and insecticide treatnents, based on the data
that are currently being anal yzed. Since the Spodoptera | arval
pressure was not high (1 larva per onion plant or less), the

m crobial treatnments will be tested again in year 5.

Start: Septenber 29, 1994

Projected conpletion: Sept enber 28, 1998

Proj ected person-months of scientist tinme per year: 3
per son nont hs

Budget: Phil R ce/ UPLB/ AVRDC. $ 6, 259
Penn State: $7,800, includes $2,000 for Philippines
graduat e student Recta and $2,000 for U S. research
associ at e

|.3 Effects of Rice Hull Burning on Soil-Borne Di seases, Wed
Survival and Growth, and the Rice Root-knot Nematode,
Mel oi dogyne gram nicola in a Rice-Onion Cropping System

a.

Scientists: RT. Alberto - CLSU;, L. Sanchez, E. Martin, ML
Judal, MC Casinmero, SR Goien - PhilRce; AM Baltazar, F
Bariuan - UPLB(NCPC); A Watson, M WMabbayad - IRRI; J. Hal brendt,
G Recta (grad. student) - Penn State; S.K De Datta - Virginia
Tech; S. Mller - Chio State

St at us: Conti nui ng research

Obj ectives: (1) Determne the effectiveness of rice hull burning
(RHB) in controlling soil-borne diseases; (2) Determne the

ef fectiveness of (RHB) in suppressing weed popul ati ons and
reduci ng their survival and regeneration and growh; (3) Assess
the effect of RHB on root-knot population |evels; and (4)
Determ ne the contribution of RHB to onion yield.

Hypot heses: (1) R ce hull burning reduces soil-borne diseases,
(2) rice hull burning reduces weed popul ations, (3) rice hul
burni ng reduces nemat ode infestations, and (4) rice hull burning
i ncreases oni on yields.

Description of research activity: Experinental plots will be
set up in farnmers' fields in an RCBD, with six replications in
San Jose and six in Bongabon for each of the follow ng
treatnments: (1) rice hull burned before plow ng; (2) rice hul
burned after plowi ng; and (3) without rice hull. 1In each field,
adj oi ni ng burned and unburned plots (4x5 nf/plot) will be laid
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out. Data for diseases, weeds and nermatodes will be taken from
the sane farners' fields to acquire insights on the overal
effect of RHB. Yield sanples will be taken at harvest.

Soi | - borne di seases, particularly danping-off, bulb rot and pink
root, will be nonitored in San Jose and Bongabon, Nueva Ecija
bef ore and after burning, and one nonth after transplanting and
every two weeks thereafter to determine the rate of their
recovery. At least 10 onion plants will be renoved from each pl ot
and exam ned for disease infection. Cultures of the pathogens
will be prepared and maintained in the | aboratory.

For the weed portion of the experinment, the adjacent burned and
unburned plots will be separated by a 1 mbuffer zone and
superinposed in the farners' field. Wed counts and weights wll
be taken froma 1 x 1 marea marked off at the end of each plot.
To ensure that only the rice hull burning effect is being
neasured, the nmarked area will not be treated with herbicides or
hand weedi ng. Weds counts and weights will be recorded for each
species at 7 to 15 and 30 to 45 days after transplanting and at
harvest. At harvest, weights of onion bulbs will be taken froma
2 X 5 marea at the center of each plot.

Al so, the effective soil depth | evel of RHB on nematode nortality
will be extended from6 inches to 12 inches by burying snal
canisters in farmers' fields. The canisters will each contain
soil with 500 eggs of Mel oi dogyne gram ni cola prepared froma

gr eenhouse popul ation. Follow ng RHB, the canisters will be
recovered and t he nemat ode popul ati on determ ned through bi oassay
tests using rice seedlings. All treatnents will be replicated
four or five tinmes.

In a separate experinent, eight 2 x 2 mplots will be marked in a
nemat ode-i nfested field with upright nmetal rods. Soil sanples
will be taken fromthe center 1 x 1 mand the nenat ode popul ation
| evel determ ned. Four of the plots will remain free of rice hul
and have a border of corrugated gal vani zed sheet which will serve
as a heat shield. The remaining plots will be covered with rice
hull as will the rest of the field. Follow ng RHB, the corrugated
gal vani zed sheet will be renoved but all plots will renmain nmarked
by upright rods. Onions will be transplanted according to
farnmers' standard practice. At the end of the grow ng season,
nemat ode popul ation levels will once again be determned. In
addition, onion yield and quality will be determ ned from burned
and unburned plots. This experinment will be repeated fields.

f. Justification: Onion is a nmajor source of income for nmany
farmers in many areas of Nueva Ecija, especially San Jose and
Bongabon and is the nost preferred vegetable crop after rice.
Bot h the root-knot nenmatode, Ml oi dogyne gram ni col a and pi nk
root di sease caused by the fungus, Phoma terrestris, have been
identified as very serious onion problens, which can readily
reduce the yield and quality of onions. Mst of the known crops
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resistant to root-knot nemat odes and probably pink root disease
are unacceptable to San Jose farners who grow onions for export,
because the fornmer have nuch | ower market value or none at all.
Chem cal control is both uneconom cal and environnental |y unsound
in arice-based system It is hoped that RHB, which is

econom cal, practical and | ess hazardous to the environnent,
woul d be sufficient to at |east delay the buildup of M
gramnicola and P. terrestris to allow onion plants to gain a
head start up to advanced bulb formation after which the latter's
effects woul d be rendered insignificant. Thus, RHB, originally
targeted specifically for weed control, mght very well
contribute substantially to reduction in di sease incidence,
especially pink root disease and del ay i n nemat ode popul ati on
increase. At the sane tine, the effect of RHB on survival of weed
seeds and propagul es and their regrowh will be validated
further.

g. Rel ati onship to other research activities at the site: In
theory, RHB appears to be a useful tool for control of nenatodes,
weeds, pink root, and other soil-borne disease/pest problens.
However, replicated experinents intended to denonstrate its
ef fecti veness have not been perforned. This integrated activity
may al so be related to crop rotation and soil anendnents as
conponents of di sease and nenmat ode nanagenent. The use of the
sanme experinental plots in gathering data
for diseases, weeds and nenat odes all ows for possible correlation
studies anong themin relation to a nanagenent option as RHB.

Art hropod sanpl es can al so be taken fromthe sanme plots in
relation to the study of arthropods/arthropod community structure
inthe first activity.

h. Proj ected output: Docunentation and validation of the
ef fectiveness of RHB in suppressing incidence of soil-borne
di seases, e.g., pink root, weed popul ati ons, and root -knot
nemat ode popul ations. Data on onion yields effects will also be
obt ai ned.

i . Progress to date: Prelimnary results of the canister
experinments showed that RHB was 100% effective in controlling M
gramnicola up to a soil depth of 6 inches. The bi oassay showed
no root gall formation in rice seedlings grown in soil from
canisters buried in burned field, while roots fromunburned field
showed heal thy growth of nematode-induced galls. Further tests
will be made to determne if 100% control can be attained even up
to a soil depth of 12 inches. Under field conditions, equally
dramatic but partial nematode control resulted fromRHB. One
nonth after transplanting, the initial soil nenatode popul ation
of 20 | arvae/200-gm soil changed to 12. 6/200-gm soil in burned
fields and 38/ 200-gm soil in unburned fields. Root galls and
nenmat ode densities were 6.7 and 1.6/ root systemin unburned
fields and 21 galls and 27 | arvae/root systemin unburned fields.
Wil e data are still being anal yzed, an increasing nunber of
nemat odes in the roots is show ng except that this increase
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within roots fromburned fields is very slow. Partial yield data
show onion yields being 2.5 to as nuch as 5 tinmes higher in
burned fields than in unburned fields.

Wed data showed that unburned plots had 45-70% nore weed growt h
than in burned plots throughout the season, while onion yields
wer e 60-80% hi gher in burned than unburned fields. Al so, the
ability of RHB to suppress weed growth was pronounced on sedges
at early season and on grasses at m d-season. These results
validate the effectiveness of RHB in providi ng adequat e season-

| ong suppression of weed growh. The effect of RHB on broadl eaf
speci es was not as pronounced because of |ow broad-I|eaf weed
popul ation. Final tests will be made during the 1997-1998 dry
season.

Projected inpacts: (1) Identification of a cost-effective
cultural practice as RHB which can effectively contribute to
si mul t aneous control of seed-borne di seases, weeds and nenat odes;
(2) Reduced danmage to onion due to di seases, weed conpetition and
nemat odes; and (3) Potential yield and increased incone realized.

Start: Sept enber, 1996

Projected conpletion: Sept enber, 1998

Proj ected person-months of scientist time per year: 5
per son- nont hs

Budget : Phi | R ce/ UPLB(NCPC)/ CLSU | RRI :  $13, 827,
i ncl udes $4, 000 for Philippine graduate student
Casi nmero
Penn State: $9, 000, including $2,000 for Philippines
graduat e student Recta and $3,000 for U S. research
assi st ant
Chio State: $4,534

|.4 Effects of Crop Rotation on Incidence of Pink Root
Di sease in Onion and Mel oi dogyne gram nicola in Onion and

Ri ce.

a.

Scientists: RT. Alberto - CLSU, L. Sanchez, E. Gergon -
PhilRice;, R Gapasin - VISCA, S. Mller - Chio State; J.
Hal brendt, G Recta (grad. student) - Penn State

St at us: Conti nui ng research

Obj ectives: (1) Determne the effects of different rice-based
croppi ng patterns on the incidence of pink root disease of onion
and Mel oi dogyne gram ni col a population in onion and rice (2)
Identify the nost effective crop rotation schene for suppress
nemat ode popul ati on and pi nk root di sease incidence in the rice-
veget abl e system
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Hypot heses: (1) Milti-year rice-onion rotations which include
groundnut s, nmungbean, pepper and cucunber wi ||l reduce nenat ode

popul ations; (2) multi-year rice-onion rotations which include

groundnut s, nungbean, pepper and cucunber w Il reduce pink root
di sease i nci dence.

Description of research activity: D fferent crop sequences -
(a) rice-onion-pepper, rice-onion-peanut; (b) rice-groundnut-
cucunber, fallow onion-groundnut, pepper-mnungbean-oni on-fall ow
rice; (c) rice-groundnut-pepper, fallow onion-groundnut; (d)
rice--onion-fallow, rice-onion-fallow (control) - are grown in 4
X 5 mplots, with 4 replications, in a random zed conpl ete bl ock
design (RCBD) under farnmers' field conditions. The pink root

i nci dence and nenmat ode popul ation fromeach plot will be assessed
at the begi nning of the experinent and at harvest of each crop.

At each sanpling tine, five 200-cc soil sanples and ten root
systens will be collected at random from each plot. The sanpl es
wi |l be brought to the Nematol ogy Laboratory at Phil Ri ce for
nemat ode exam nation. Simlar sanples will be taken for
assessnent of pink root disease incidence in the roots. Yields
will be nmeasured on 6 nf in the center of each plot.

Justification: The use of nematicides to control M gram nicol a
inrice or onion is uneconom cal and environnentally unsound. So
far, no rice or onion variety has been found truly resistant to
this nemat ode. The sanme nmay be said for the pink root disease,
which is the nost serious disease of onion in the tropics. Cop
rotation using poor or non-host plants is one practical nethod of
reduci ng the nenat ode popul ation during the initial devel opnent
of the plants without additional cost to the farners. In
contrast, very little is known about the host range of the pink
root pathogen. If the sane crop rotation will work agai nst both

t he nemat odes and pi nk root pathogen, this would be a preferred
schene.

Rel ati onship to other research activities at the site:
This is an integrated activity of crop rotation effects on pink
root di sease incidence and M gram nicola popul ation, as part of
cul tural /bi ol ogi cal control. The soci oeconom cs of the potenti al
crops wll be studied by G Norton of Virginia Tech. It wll

i kewise relate with the effects of rice hull burning and soi
amendnents on soil-borne diseases, weeds, and M gram nicol a.

Projected outputs: (1) Inproved know edge of pink root disease
dynam cs and popul ati on dynamcs of M gramnicola in the rice-
veget abl e system and (2) identification of nost prom sing
rotational cropping schene that can reduce incidence of pink root
di sease and M gramnicola in the soil.

Progress to date: The first cropping schenmes clearly showed the
total absence of pink root infection and root-knot nenmatodes in
root systens of nungbean and groundnut, while root systens of the
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onion crop had 70-100% pi nk root infection and 54-73% severity 4
weeks after transplanting (W), progressing to 100% i nfection and
91-93% severity 12 WI. Simlar results were obtained for

nemat odes whi ch were absent fromroots of mungbean and groundnut,
while root galls devel oped in the onion crop 4 W and i ncreased
in nunber at 12 WI. The soil grown to onion had 3-5 nenmat odes/ 200
gm whil e that grown to nmungbean and groundnut had very | ow

nemat ode counts (0.65-0.9 nemat ode/ 200 gm). The positive inpact

of crop rotation is seen in these initial results and will
continue to be assessed through two- to three-year cropping
cycles in the denonstration farmin Bongabon, as well as in

sel ect ed Bongabon farner-cooperators' fields.

j - Projected inpact: (1) Inproved understanding of the pathosystem
of rice-vegetable rotation schenes; (2) reduced incidence of pink
root di sease and suppression of nematode popul ation; and (3)
i nproved yields of rice and onion, translated into increased
farmer incone.

k. Start: Sept enber, 1996

| . Projected conpletion: Sept enber, 1998

m Proj ected person-nmonths of scientist tinme per vyear: 4
per son- nont hs

n. Budget : Phil Ri ce/ I RRI/ CLSU: $9, 757
Chio State: $5, 068
Penn State: $8,400, includes $2,000 for
Phi | i ppi ne graduate student Recta and $3, 000
for U.S. research assistant

|.5 Effects of Soil Amendments on Popul ati ons of Mel oi dogyne
gram nicola in Rice-Onion System

a. Scientists: E Gergon, L. Sanchez, MV.L. Judal - PhilRice;
MB. Castillo, A Pianonte- UPLB; R M Gapasin - VISCA E
Rajotte, J. Halbrendt, G Recta (grad. student) - Penn State

b. Status: Continuing research

C. Obj ectives: (1) Evaluate different soil amendnents for possible
suppressi on of nemat ode popul ati on; and (2) eval uate possible
side effects of soil anmendnents as di sease enhancers.

d. Hypot hesis: M gramnicola can be suppressed by ani mal nmanure,
bi ofertilizer, green manure, and nenmat ode-ant agoni stic crops.

e. Description of research activity: D fferent soil anmendnents
such as chicken manure, biofertilizer, green manure and plants
with nematicide properties will continue to be evaluated for
possi bl e suppression of M gram nicola popul ations. Four farner
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cooperators will be selected to test the effect of biofertilizers
(VAM Rni zoN, Bi oG een, and Bi oN) on nenmatode popul ations. In
field of each cooperator, four plots will be divided into eight
subplots, half of which will be treated with biofertilizer and
the other half as control check. Soil sanples will be t aken
fromsubplots to determ ne the nemat ode popul ation | evel. One-
nonth old Yell ow Granex onion seedlings will be transplanted into
the subplots. Nermatodes will be sanpled two weeks after

transpl anting and at harvest tine.

In VI SCA, animal nmanures (fow, carabao, cattle, sheep and goat)
will be tested singly and in conbination for the managenent of M
gram ni cola in onion and soybean under pot and m cropl ot
experiments prior to field tests. Twel ve-inch dianeter clay pots
will be filled with sterilized soil and later infested with known
nemat ode popul ati ons (500 eggs/pot). D fferent kinds of animal
manure and biofertilizers will be applied singly in pots at three
rates (low, medium high). One week after application, one-nonth
old onion (Yell ow G anex) seedlings will planted and mnai nt ai ned
in the pots. The following data will be taken: nunber of galls,
nemat ode popul ation in soil and in roots, and yield. Treatnents
will be replicated 5 tines and pots will be arranged in the
screenhouse in CRD manner. In the mcroplot experinment, the nost
effective manure will be conbined with VAM and Bi o-N to nmanage

t he nemat odes in soybean. Each m croplot nmeasuring 1 x 5 mwi ||
be infested with 1000 eggs of M gram nicola. One week after, the
treatnments (manure al one, nmanure + VAM Manure + Bi oN, VAM + Bi o-
N, Manure + VAM + Bio-N) will be applied in the mcroplots, with
4 replications in RCBD nmanner. Mcroplots will be planted with
soybean one week after treatnment. The follow ng data will be
taken: nunber of galls per plant (based on 5 plants per

m croplot), nematode density in roots and in soil (200 g), yield
and yi el d conponents of soybean.

Two graduate students in VISCA will conduct their theses on
ani mal manures and biofertilizers against M gramnicola in
oni ons and soybean. Their theses will be supported through the
| PM CRSP project for at |east one year.

In UPLB, pot and m cropl ot experinents on the effectiveness of
chi cken dung for suppression of M gramnicola will continue. The
rate of 5 and 7.5 t/ha of chicken dung will be tested in

m cropl ots using Yell ow G anex onions. This treatnent will be
conpared with ammonium sul fate treatnment at a rate of 600 kg/ ha
(split application).

The effectiveness of nenatode-antagonistic crops, e.g., Tagetes
erecta, Crotolaria juncea, will continue to be investigated. The
plants will be grown in farmers' fields in Palestina during the
fallow period after rice or onion and then turned under and
incorporated with the soil. Each of the nematode-antagonistic
crops and a check will be replicated four times in 5x4 m plots.
Root sanples will be taken three tinmes, at the end of the
previous rice crop, at the mddle of the onion season and at
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onion harvest. Yield sanples will also be taken at harvest.
Tagetes erecta, Crotolaria juncea, and possibly other plants with
suspected nematicidal properties will continue to be tested under
pot and m cropl ot experinents in UPLB and Phil R ce.

f. Justification: Soil amendnents, when they are effective, are
econom cal, environnentally safe and practical conpared with
expensi ve and hazardous nematicides. The right conbination of
such anmendnents can help inprove the organic matter content of
the soil and other soil properties. These anmendnents nmay al so
provi de sone basic nutrient requirenents of the crop. On the
whol e, these anendnents nmay be beneficial to both the crop and
the soil.

Wi | e chi cken dung has been proven to be effective in suppressing
ot her species of Ml oi dogyne on tomatoes and other crops, this is
currently being tested on onion and M gram nicola. The testing
of other animal manures and biofertilizers, if found effective,
will eventually w den the choice of anmendnents available to
farnmers.

During fallow periods between rice-onion and onion-rice
sequences, green nmanures for possibl e nemat ode suppression and
additional nutrient sources can be grown in the fields and turned
under prior to crop establishnent.

g. Rel ati onship to other research activities at the site: The
use of soil amendnents as possi bl e suppressants of nemat ode
popul ati on can be integrated into rice hull burning, crop
rotation and possibly biological control strategies. The options
for nemat ode nmanagenent are prom singly diverse.

h. Projected outputs: (1) identification of the nost effective and
practical soil anendnents, whether applied singly or in
conbi nation, for use in nematode-infested fields; and (2)
identification of the best conbination of nmanagenent options for
ri ce-veget abl e nemat odes.

i Progress to date: Initial results of the biofertilizer
experiments indicate possible suppressive effects of VAM and Bi oN
on nenatodes in the roots but not so in the soil. Concl usions

will be made after conplete analysis of data. This study wll
continue through next year to verify results of this year

M cropl ot experinments on the effect of chicken dung on M
gram ni col a showed that the rate of 185 g/0.5 nf of onion row was
toxic to onion seedlings. A broadcast application of 250 g

chi cken dung/ 0.5 nf was the best-I|ooking treatnent 2 weeks after
transplanting. This experinment will be done in farners' fields
this year, using a rate of 750 g dung/0.5 nf area, equivalent to
7.5 t/ha.
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O the nemat ode- antagoni stic plants tested, sunflower and

aspar agus appeared prom sing in suppressing nenmat ode popul ati ons
in both onion roots and the soil. The results from Tagetes
erecta, while good in the soil, were not conclusive as far as
nemat odes in the roots were concerned. This m cropl ot experinent
will be continued in the fifth year using T. erecta, Gotolaria,
and possibly other plants. Results of the experinent will
determ ne which plants will be tested in farmers' fields.

j - Projected inpacts: (1) Establishnent of an integrated
managenent approach for M gramnicola; (2) reduced yield | osses
of onion due to nematodes in Central Luzon; and (3) higher onion
yield and quality, translated into increased farner incone.

k. Start: Sept enber, 1996

| . Projected conpletion: Sept enber, 1998

m Projected person-nonths of scientist time per year: 6
per son- nont hs

n. Budget: Phil R ce/ UPLB/ VI SCA: $13, 805
Penn State: $7,200, includes $2,000 for
Phi | i ppi ne graduate student Recta and $2, 000
for U S. research assistant

|.6 The Effectiveness of Trap Plants and Pheronone Traps for
Spodoptera litura and Leuci nodes orbonalis Managenent

a. Scientists: V.P. Gapud, R Suiza, E. Martin - PhilR ce; N S.
Tal ekar - AVRDC, E. Rajotte, G Recta (grad. student) - Penn

State

b. St at us: Conti nui ng research

C. Obj ectives: (1) Determne the use of castor as trap plants for
Spodoptera litura; and (2) Eval uate pheronone traps as i ndicator
of relative abundance of S. Ilitura.

d. Hypot heses: (1) Castor beans can be effectively used to attract

Spodoptera litura where it can be sprayed so it wll not danmage
onions; and (2) mating disruption is a cost-effective solution to
Spodoptera control.

e. Description of research activity: Castor seeds will be sown
in individual black soil-filled plastic bags. Wien seedlings are
a nmonth old, they will be placed around the farner-cooperators'
fields and set apart fromeach other by 1 m The plants will be
observed every 2-3 days. Wen larvae of S. litura congregate on
the plant, the nunber of egg nasses and | arvae per plant wll be
recorded. Al so, the popul ation of Spodoptera |larvae will be

| PM CRSP Year 5 Wrkpl an Page 16



nonitored in the plot surrounded by castor plants and in a pl ot
wi t hout castor plants. The egg nasses will al so be collected and
taken to the | aboratory for observation on | evel of parasitism
Larvae will be either sprayed with insecticide or killed. The
performance of castor plants will be eval uated accordingly.

New forrmul ati ons of a possible mating disruption pheronone for
Leuci nodes orbonalis are being devel oped at AVRDC. Traps will be
set up in farmers' and experinental fields in the next onion

gr ow ng season

The devel oprment of a mating disruption systemfor S. litura will
be carried out in Palestina or Bongabon where a substanti al
cutwor m popul ation is known. Two one-half hectare areas of onion
stand will be selected. These areas will be further divided in
half with the dividing line parallel with the direction of the

prevailing wind. |In each half of each area, 2 commercia
(pherocon, trece, etc.) pheronone traps, each containing a
conmmercial S. litura pheronone emtter, will be placed on 1m

pol es at onion transplant time. Pheronone emtters will be kept
frozen in sealed containers until the day before use when the
seals will be broken and the emtters allowed to air.

Traps will be inspected weekly and the nunber of S. litura nales
counted and recorded for each trap for the remai nder of the onion
season. Captured nales will be renoved after counting. Trap
bottons will be replaced when 30% or nore of the trap surface is
contam nated or every nonth whi chever cones first. Emtters wll
be repl aced every 2 weeks.

Si nul taneous with trap placenent, disruption emtters will be
placed in the field. These emtters should be placed on 1 neter
stakes in a grid pattern in 10 neters between emtters.
Disruption emtters will be changed at 2 week intervals.

New forrmul ati ons of a possible mating disruption pheronone for L.
orbonal i s being devel oped at AVRDC wil|l be field tested at the
Asia site for trapping efficiency, using different pherononone
concentrations. Four pheronone concentrations (a, b, ¢ ,d), each
pl aced in separate traps will be conpared in a side-by-side
experiment in 4 onion fields in San Jose.

Conmrerci al traps (pherocon, trece, etc.) containing each
concentration will be placed on 1m pol es begi nning at eggpl ant
transplant time. Each trap will be at least 10mfromits

nei ghbor and all traps within a field placed in a line

per pendi cul ar to the prevailing wind. Pheronone emtters will be
kept frozen in sealed containers until the day before use when
their seals will be broken and the emtters allowed to air.
Pheronones will be placed in single field traps sequentially by
ascendi ng order of concentration.
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Justification: The difficulty of regul ating popul ati ons of S.
litura, a pol yphagous pest, has led to the search for as many
managenent options as avail able. The use of traps, especially
when they contain insecticides, is relatively easy to manipul ate
and is environnentally safe. Should castor prove to be an
effective trap plant, nore seeds will be secured and seedlings
grown at the edges of farners' fields, nmaking sure that they are
constantly nonitored and S. litura imediately killed when they
occur.

I f the pheronone experinents are successful, a major pest would
be controlled with reduced use of insecticides.

Rel ati onship to other research activities at the site:
These activities are conpatible with the search for effective
natural enemes of S. litura. Voucher sanples of this pest can be
used by col | aborating scientists working on parasitoids of S.
[itura.

Projected outputs: (1) Evaluation of castor as a trap plant for
S. litura; and (2) evaluation of effectiveness of pheronone traps
for Leuci nodes orbonalis.

Progress to date: Wth the nodifications nmade on the
experinment, by enclosing the farner's field with castor plants,
Spodoptera | arvae were observed regularly on the plants. The data
on the nunber of |arvae per plant are still being anal yzed.

Li kewi se, based on the partial results of the nonitoring, the
nunber of |arvae of Spodoptera were consistently higher on onion
fields without castor plants. The experinment will continue in
year 5 and will include nore farmers' fields.

Projected inpacts: (1) Reduction in population of S. litura due
to trap plants and pheronones; and (2) availability of an

ef fective pheronone for Leuci nodes orbonalis.

Start: Sept enber, 1996

Proj ected conpl etion: Sept enber, 1998

Proj ected person-nmonths of scientist time per vear: 4
per son- nont hs

Budget: PhilRice: $2,530
Penn State: $6,999.6, includes $2,000 for Philippine
graduate student Recta and $2,833 for U S. research
assi stant.
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|.7 Field Evaluation of Damaged Fruit Removal as an
Alternative to Insecticide Sprays for Control of Eggpl ant

Shoot

a.

and Fruit Borer (Leucinodes or bonalis bonalis)

Scientists: V. Gapud, R Suiza, E. nmartin - PhilR ce; E
Rajotte, G Recta (grad. student) - Penn State.

St at us: Conti nuing research (nodified).

Objective: (1) Determne appropriate frequency of danaged fruit
renmoval to reduce Leuci nodes orbonalis and produce econom cally
opti onal anount of undamaged fruit in eggplant.

Hypot heses: (1) Wekly renoval of damaged fruits provides
control of Leucinodes that is superior to control achieved by
weekly spraying with Brodan; (2) Fruit renoval every two weeks
provi des Leuci nodes control equivalent to that of weekly renoval;
(3) Fruit renoval every three weeks provi de Leuci nodes control
equi val ent to that of weekly renoval.

Description of research activity: Farmers' and experi nental
fields will be used to evaluate the effectiveness of renoval of
danaged tips and fruits. Eggplant fields will be laid out in
RCBD pattern, with four replications for each treatnment. One
treatment will be renoval of danmaged shoot tips and fruits every
week, a second every two weeks, and a third every three weeks. A
fourth treatnent will be weekly spraying with Brodan and a fifth
will be no spray.

Justification: Mnitoring of farmers' use of insecticides
showed very heavy use for Leucinodes. The first year of the
experiment in which damaged fruit and shoot tips were renoved
weekly showed a substantial increase in yield conpared to spray
treat ments.

Rel ations to other activities at the site: Det ai | ed

i nformation on ouputs, inputs, and prices are being gathered to
assess the nost profitable of the treatnents analyzed in this
activity.

Projected outputs: (1) Effective control of Leucinodes, (2)
recommendati ons on appropriate timng and frequency of shoot tip
and fruit renoval in eggplant.

Progress to date: Two years of trials thus far have confirned
that weekly shoot tips and fruit renoval is nore effective than
i nsecticide sprays in reducing the Leuci nodes problem W wll

now t est whet her biweekly and tri-weekly al so work.

Projected inpacts: (1) substantial reduction in insecticide
use (2) increased eggplant profitability.

Start: Sept enber, 1996.
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Proj ected Conpl etion: Sept enber, 1998

Proj ected person - months of scientist time per vear: 3
nmont hs.

Budget: PhilRice: $3,960
Penn State: $6,000, includes $2,000 for
Phi | i ppi ne graduate student Recta and $2, 000
for U S. research assistant

Movement of Arthropod Predators

Scientists: KL. Heong, D. Geronino - IRR, V. Gapud, PhilR ce,
E. Rajotte, G Recta (grad. student) Penn State

St at us: New

Obj ecti ve: To quantify novenments of predators between habitats
in rice-onion cropping systens.

Hypot hesi s: Generalist predators can be found in rice-onion
systens that play a role in maintaining control of insect pests.

Description of the research activity: Arthropod, predators
novi ng between habitats in the rice-onion cropping system wll
be nonitored using pitfall traps/sticky boards. Special enphasis
wi Il be placed on spiders and col eopterans. Tenporal patterns of
these novenents will be analyzed. |In addition, detail ed biol ogy
and ecol ogy of one or two generalist predators will be
guanti fi ed.

Justification: This activity is devel oped fromthe previous
activity that docunented the species conposition of arthropods in
rice and onion systens. It will add to information on the role

t hese generalist predators play in enhancing natural biol ogical
control of pests in onions and rice.

Rel ation to other research activities at the site: This
activity should provide information to help refine the timng of
pestici de spray recommendati ons devel oped in I. 1.

Projected outputs: (a) an inventory of generalist predators
living in and around rice-onion systens, (b) information on the
dynam cs of generalist predators and their possible roles in

mai ntai ning control of pests, and (c) detailed biology of one or
two sel ected generalist predators.

Proj ected i npacts: Reduced insecticide use
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j - Starting date: Septenber 1997

k. Projected conpletion: Septenber 1998 (Phase |)

| . Projected person-nonths of scientist time: 2 person nonths

m Budget: PhilR ce/I RRI: $7,940
Penn State: $6, 000, includes $2,000 for
Phi | i ppi ne graduate student Recta and $2, 000
for U S. research assistant

1. Multidisciplinary |aboratory, greenhouse, and m cropl ot
experiments.

Mul tidisciplinary | aboratory, greenhouse, and m cropl ot
experinments will continue to be conducted for four sub-activity
topics: (1) biological control; (2) host
susceptibility/resistance; (3) polynorphi smanalysis and
pesticide eval uation; and (4) disease carryover.

I'l.1Biological Control

I1.1.1 Effectiveness of Selected Larval Parasitoids agai nst
Maruca testulalis and Leuci nodes orbonalis.

a. Scientists: P. A Javier - UPLB/NCPC, V.P. Gapud, R Suiza, E
Martin - PhilR ce; E. Rajotte, G Recta (grad. student) - Penn

State

b. Status: Continuing research

C. Obj ectives: (1) Evaluate the effectiveness of |arval parasitoids
against S. litura, M testulalis and L. orbonalis; (2) explore

ot her natural enem es of Spodoptera, Maruca and Leuci nodes within
and outside the country.

d. Hypot heses: (1) Parasitoids of Spodoptera |itura, Maruca
testulalis, and Leuci nodes orbonalis will be effective control
agents for these pests.

e. Description of research activity: O the known parasitoids
of Spodoptera litura, an egg parasitoid Tel enonus sp. and a
| arval parasitoid Mcroplitis manilae were previously reported in
the literature to be prom sing but require extensive tests for
their effectiveness. Eggs and larvae of S. litura wll be
collected fromvarious vegetable farns in the country and will be
observed in the | aboratory for
energence of these parasitoids. S litura wll be nmass-reared
in the laboratory for nmass rearing of the parasitoids. These
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parasitoids will be evaluated in terns of searching efficiency, %
parasitism and % adult survival.

The previous nonitoring and surveillance of insects in rice-
veget abl e systens resulted in the di scovery of a braconid,

Dol i chogeni dea sp., parasitizing |arvae of Maruca despite the
frequent spraying of insecticides against this noth. Al possible
bean-growi ng areas in Central Luzon will be sanpled for natural
enemes of M testulalis. Dolichogenidea will be recovered from
the field and naintained in the | aboratory for nass-rearing.
Larvae of Maruca will be mass-reared on flowers of beans taken
fromthe experinental fields of PhilR ce. Bush sitao will
continue to be grown in the field, wthout insecticide
appl i cation, as constant source of food (flowers and pods).

Li kewi se, eggplant fruits danaged by | arvae of Leuci nodes will be
coll ected and kept in cages for possible enmergence of Trathal a.

This larval parasitoid will be nmass- reared using damaged fruits
cont ai ni ng Leuci nodes | arvae. The searching ability, reproductive
potential and longevity of adults of both parasitoids will be

eval uated for their effectiveness as biological control agents.

O her potential parasitoids will be requested fromDr. N S

Tal ekar for possible introduction into the Philippines. Mny

par asitoi d speci es have been reported fromlndia since 1960s and
can be tested once the mass-rearing techniques for Maruca and
Leuci nodes have been perfected. Introduced parasitoids will be
kept in the | aboratory for a series of tests on their

ef fecti veness.

f. Justification: Biological control of insect pests, when it
works, is the safest, econom cal and practical strategy for
managi ng Maruca and Leucinodes. It is conpatible with | PM CRSP
goal s of reducing pesticide use through IPM Once such bi ol ogi cal
agents get established in the field, pest regulation is al nost
certain.

g. Rel ati onship to other research activities at the site:
Research activities with other nmanagenent tactics are al so
underway for control of Spodoptera, Maruca and Leuci nodes.

Bi ocontrol may well offer the best |long-termsolution to the
pests. |If successful, it may be tested in conbination with other
practices in the future and an econom c assessnent nmade of the
best integrated strategy.

h. Projected outputs: (1) Larval parasitoids effective for
reduci ng Spodoptera, Maruca and Leuci nodes popul ations (2)
di scovery of nore natural enemes of these pests in unsprayed
farns (3) selected parasitoids get established in the farners’
fields.

i Progress to date: A scelionid egg parasitoid and a | arva
par asi toi d have been recovered fromfarners' fields. The search
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for nore parasitoids will continue in year 5 for possible rearing
and eval uation of their effectiveness.

Projected | npact: (1) Reduced insecticide application (2)
i ncreased diversity of natural enemes of pests (3) lasting
control for Maruca and Leuci nodes.

Start: Sept enber, 1996

Projected Conpletion: Septenber, 1998

Proj ected Person-Months of scientist time per vyear: 4
per son- nont hs

Budget: PhilR ce/UPLB. $ 5,005
Penn State: $ 6,600, includes $2,000 for
Phi | i ppi ne graduate student Recta and $2, 000
for U.S. research assistant

.2 Det ecti on, Carryover, and Biol ogical Control of Soil-

Borne Pat hogens in Rice-Vegetable Systens

Sci enti sts: L. Sanchez, G Amar, MV. Libunao, J. Rllon -
PhilRice; Sally MIler - Chio State

Status: Continuing research

Obj ectives: (1) ldentify potential biocontrol agents (BCAs)
agai nst soil - borne pathogens of rice- veget abl e systens (2)
denonstrate di sease carry-over fromdifferent vegetables planted
after rice. (3) develop and validate a systemfor rapid
identification of intraspecific groups of Rhizoctonia sol ani
important in rice-vegetabl e cropping systens.

Hypot heses: (1) Soil-borne pathogens of vegetable crops can be
control |l ed by the use of antagonistic biocontrol agents; and (2)

speci es of Fusarium and Scl erotiumcan be carried over fromrice
to vegetables in a rice-vegetable cropping system (3) the soil-

borne pathogen R solani can be detected rapidly and efficiently

usi ng nol ecul ar techni ques.

Description of research activity: (1) Trichoderma sp. wll
be isolated fromrice straw and al so obtai ned from cooperators.
Bacterial antagonists will also be obtained by isolation and from

cooperators. Potential BCAs will be tested in vitro and in pot
experiments (radish bioassay) for activity against R solani,
Fusarium sp. and Sclerotiumrolfsii. An onion pink root bioassay

will also be developed to test potential BCAs for this disease;
(2) Soil borne pathogens nentioned above, which have been
isolated fromrice or vegetables, will be tested for

pat hogenicity on rice, onion, eggplant, and string beans in
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greenhouse experinments; (3) Primers for a pol ynerase chain
reaction assay specific for Rhizoctonia anastonosis groups
involved in the rice-onion systemw || be devel oped and

i ncorporated into a rapid diagnostic assay.

f. Justification: Rhizoctonia solani, Fusariumsp., S. rolfsii
and P. terretris are the principal fungi causing di sease on
target vegetable crops in this project. None of these pathogens
can be controlled by fungicides and few resistant varieties
acceptable to Philippine farners are available. They are al
soi | -borne and good candi dates for biocontrol. The extent to
whi ch these pathogens can attack rice and all three vegetable
crops is currently unknown; however, this information is needed
to determne the role of these pathogens and devi se appropriate
crop rotation strategies. Phoma terrestris is not known to
attack rice; however, the possibility that it nmay serve as a
synpt om ess host and permt increase of the pathogen in the soi
nmust be determ ned. Further understanding of the characteristics
of R solani fromrice and vegetables will be critical in
devel opi ng di sease control strategies. Developnent of a rapid
di agnostic test for isolates of R solani wll assist in
determ nation of the question of its carry-over fromrice to
veget abl es.

g. Rel ati onship to other research activities at the site:
Nearly all of the inportant di seases of target crops are soi
borne and potential candi dates for biocontrol. Specifically,

this activity is related to crop rotation experinments for onions
i n progress at Bongabon.

h. Projected outputs: W wll identify potential BCAs agai nst
soi |l borne pathogens and establish the inportance of disease
carry-over between rice and vegetable crops. There will also be
an opportunity for training of Dr. Sanchez at Chio State
University in the use of nolecul ar di sease diagnostic techni ques.

i Progress to date: Rhizoctonia solani (fromweeds and rice),
Fusarium noni liforme and Phomaterrestris (fromonion), Sclerotium
rolfsii (from bush beans) and Ml oi dogyne gram ni cola (from onion,
rice) were sone of the disease-causing m croorganisns identified
in rice-vegetable cropping systens. These pat hogens were cross
i nocul ated on oni ons, eggplant, beans and rice to observe di sease
carry-over fromone crop to another crop. Under greenhouse
condition, R solani that was isolated fromweeds caused severe
danpi ng-of f in bush beans, bulb rot in onions and sheath blight in
rice. Simlarly, F. nonilifornme caused danpi ng-off in eggplant,
bush beans and bulb rot in onions. The S. rolfsii isolate used in
this study was conpatible only to bush beans. These results
suggest a positive disease carry-over fromone crop to another
crop.

Because of the difference_in virulenpe bet ween Rhizoctonia_
i solates fromweeds and rice, these isolates were characteri zed

| PM CRSP Year 5 Wrkpl an Page 24



and differentiated by cellular fatty acid anal yzes and accordi ng
to hyphal anastonosis group. The isolates were shown to have seven
conmon fatty acids in conmmon. Using U S. tester strains, the R
sol ani weed isolated was characterized as AG - 1A

Several bacterial isolates and Trichoderma spp. fromsoil and rice
straws were also tested as bio-control agents (BCA' s) of soil borne
pat hogens. The bacterial strain E1A5 showed activity agai nst F.
nmoniliforme and P. terrestris in a prelimnary | aboratory

bi oassay. Hyperparasitismof R solani by Trichodernma spp.
speci es was denonstrated. These studies will continue in Year 5.
The survival of R solani and S. rolfsii in rice straw and soil is
currently being studied in the greenhouse.

Projected inpacts: These studies are expected to identify
addi tional, non-chem cal neans of controlling soil-borne

pat hogens in onion, eggplant, and stringbeans, and to el ucidate
the role of R solani carry-over in the rice-vegetable
production system They will also result in the devel opnent of
i nproved techni ques for R solani detection.

Start: Sept enber, 1996

Projected conpletion: Sept enber, 1998

Proj ected person-months of scientist time per year: 12
per son- nont hs

Budget: PhilRice: $ 8,415
Chio State: $16,871, includes $4,000 in
expenses for short-termvisiting scientist
fromthe Philippines

I1.1.3 Augnmentation of Natural Enem es for Control of
Cyperus rotundus.

a.

Scientists: A Watson, M Mbbayad - IRRI; MC Casinero, E.
Martin, S R Ghien - PhilRce; AM Baltazar, F.V. Bariuan - UPLB
(NCPCO); R M Wat son- CLSU.

Status: Continuing Research

Obj ectives: To (1) Evaluate selected natural enemes of C
rotundus as potential biocontrol agents; (2) nonitor, collect,
mass-rear, and eval uate At hesapeuta cypericurculionid and Bactra
venosana (tortricid), two natural enemes of C rotundus as

bi ocontrol agents; and (3) nonitor, collect, nmass-rear, and

eval uat e rust pat hogen, Puccinia sp. as biocontrol agent agai nst
C. rotundus.

Hypot hesis: Natural enemes are cost-effective biologica
control agents agai nst Cyperus rotundus.
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Description of research activity: These three natural

enem es have been observed and collected fromC rotundus in
farmer-cooperators' fields. |Individual insects and |eaf naterial
infected wwth the rust will be collected and attenpts to nmass rear
the natural enemes will continue. Insects wll be nmass reared on
artificial diets as described in the literature. |If the rearing

i s successful larvae and adults wll be released into caged potted
C. rotundus plants and the effects determned. Subsequent studies
woul d be conducted in restricted field trials. The rust pathogen
will be increased on potted C. rotundus plants and the infested

pl ants used as infection foci to nonitor disease spread and

devel opnent.

Justification: Augnent ati on of natural enemes of Cyperus
weeds has been successful in other parts of the world. Cyperus
rotundus is a major problemin the area and the devel opnent and
use of biocontrol would broaden farners' weed control options to
help mnimze the reliance on single nethods invol ving herbicides
or hand weedi ng.

Rel ati onship to other research activities at the site:
Data fromthe pest survey and nonitoring activities indicate that
weeds are a mgj or pest group and Cyperus rotundus is a dom nant
species in onions and surprisingly of conmmon occurrence in paddy
rice. Weds such as C. rotundus serve as alternate hosts of many
i nsects, plant pathogens and nenmat odes. Exam nation of these
natural enemes is part of the study on the biol ogy and nmanagenent
of C. rotundus.

Projected outputs: (1) Establishnment of suitable mass-rearing
t echni ques for Athesapeuta, Bactra and Puccinia; and (2)

eval uation of the potential to augnent these natural enemes to
suppress C. rotundus.

Projected inmpact: Provision of conplenentary weed contro
tactic which will reduce reliance on handweedi ng and her bi ci des.

Start: Sept enber, 1996.

Projected conpletion: Septenber, 1998.

Proj ected person-nmonths of scientist time per vear: 3
per son- nont hs.

Budget : Phil R ce/ I RRI/UPLB (NCPC)/CLSU. (carried over fromyear
4) .
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1.3 Characterization and Control of Cyperus rotundus
Ecotypes.

a. Scientists: MC Casinmero (grad. student), E.C. Martin, L.
Sebastian, SR Obien - PhilRce; AM Baltazar, F.V. Bariuan -
UPLB (NCPC); R Camacho - CLSU, S. K DeDatta - Virginia Tech; A
Wat son, M Mabbayad - | RK

b. St at us: Conti nui ng research

c. Objectives: (1) Determne ecotypic or genotypic variations in C
rotundus; and (2) determ ne responses of C rotundus ecotypes to
control treatnents.

d. Hypothesis: A type of C rotundus growing in flooded rice
differs phenotypically or genotypically fromC. rotundus grow ng
in onion and may respond differently to control neasures.

e. Description of research activity: (a) Pot studies - The
transpl ant approach (growing C. rotundus in opposite and natura
habitats) will be used to determ ne norphol ogical differences in
dryland and |l ow and C. rotundus that could indicate existence of
ecotypes. C rotundus tubers will be grown in pots from
germnation to maturity at two soil noisture levels: (1) flooded
with 3-5 cmwater (lowand); and (2) saturated well-drai ned soi
(dry land or upland). The following data will be taken: (1) plant
hei ght; (2) nunber and size of |eaves, culns, flowers, tubers, and
ot her vegetative and reproductive features related to fitness or
adaptation, (b) Laboratory studies - DNA fingerprinting of the
| owl and and dryland types will be done using RAPD-PCR to confirm
if they are ecotypes or genotypes. Leaves of C. rotundus grown in
t he greenhouse in |ow and and dryland conditions will be used in
these tests. (c) Pot studies - C rotundus will be grown in pots
in dryland and | owl and conditions and treated with reconmended
rates of six herbicides (glyphosate, glufosinate, bensulfuron,
MCPA, 2,4-D, and bentazon). Plant responses to these herbicides
will be evaluated to determne if differential responses exi st
between the two types. At 30 days after treatnent, plant fresh and
dry weights will be recorded.

e. Justification: In the survey of dom nant weeds in 13 farner-
cooperators' fields in San Jose, Nueva Ecija, C rotundus ranked
the second nost dom ant weed in flooded rice. The C rotundus
plants collected fromflooded ricefields were taller by 50% or
nore than those growing in onion fields. It is not known if the
increase in height is a nere norphol ogi cal response to subnerged
conditions (ecotype) or if the taller C rotundus is a genotype
whi ch has acquired distinct norphol ogi cal adaptation to fl oodi ng.
If they are genotypes, they nmay have different fitness or
reproductive properties or may respond differently to control
neasures such as herbicides. Athough its presence in fl ooded
rice inmplies continued, or even increased, infestation and
greater weed problens in the onion crop, it could al so open up

| PM CRSP Year 5 Wrkpl an Page 27



m

possibilities of applying control measures during the rice
rotation which is not possible during the onion rotation due to
selectivity problens. Thus, a thorough study of the appearance of
C. rotundus in flooded rice is necessary.

Rel ati onship to other research activities at the site:
This activity will conplenent studies on the effects of rice hul
burning on weed survival and growh as well as weed control
strategies in rice-vegetabl e systens.

Projected outputs: (1) Confirmation of ecotypes or genotypes
of C. rotundus in the Philippines and their responses to control
nmet hods; and (2) Data to serve as basis for developing a
managenent strategy for control of C rotundus during the rice
rotation to reduce its population during the onion rotation.

Progress to date: Studies in year 4 showed that the dryland
weed, C. rotundus, had the ability to grow about 30%taller in

| owl and conditions. It also produced nore | eaves and of f shoot s,
had bi gger cul ns, bigger and |onger |eaves, nore flowers, bigger
tubers, and generally produced 60-70% nore bi omass when grown
under | ow and than under dryland conditions. Mre farnmers' fields
from ot her cooperator villages (including Bongabon) w Il be
studied to confirmthe presence of C rotundus ecotypes or

genot ypes.

Projected inpact: Reduced populations of C. rotundus in both
crops (rice-vegetable rotations), hence, reduced weed control
I nput s/ expenses.

Start: Sept enber, 1996

Projected conpletion: Septenber, 1997

Proj ect ed person-months of scientist time per year: 4-5
per son- nont hs

Budget: PhilRi ce/ UPLB(NCPC)/I RRI: $8, 580, includes
$5, 000 for graduate student Casinero
Virginia Tech: $9,702, includes $5,500 for
graduat e student Casinero

1 | ntra- househol d Deci si on-maki ng Processes and
Comunity-level Social Network in Relation to Rice-Onion
Pest Managenment

Scientists: |. Tanzo, T. Paris, K L. Heong, PhilR ce/lIRR;
S.Ham lton, G Norton, Virginia Tech

St atus: Continuing research
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c. Objectives: To conduct (1) statistical analysis to account for
the variation in wonen’s invol venent in pest nmanagenent deci sion
maki ng, and (2) a focus group study to identify information
di ssem nati on channel s by gender and points of influence in those
channel s.

d. Hypot hesi s: (1) Wnen participate in pest nmanagenent decisions
in rice-onion production, (2) wonen and nmen control different
deci sion domains relating to pest managenent, (3) wonen's contro
of pest managenent operates through their control of househol d
finance, including production finance, (4) wonen's involvenent in
pest managenent decision-making will vary with age, education
| evel, househol d wealth, presence of nmales in the household, and
i nportance of cash value of relevant crop to the househol d
econony, (5) the level of wonen's access to credit, information
and technol ogy affects the content of their decisions and the
ext ensi veness of their decision input the pest nmanagenent, (6)
credit institutions, cooperatives, and other institutions
i nfl uence pest managenent decisions for all househol d nenbers, and
(7) certain nmenbers of the comunity serve as centers of influence
i n spreadi ng pest managenent information.

e. Description of research activities: (1) Bivariate and
multivariate statistical analysis of quantitative data will be
conpl eted. Using both 1996-97 survey data collected from 60
househol ds and basel i ne soci o-econom c survey data, variation in
wonen' s i nvol venent in pest nmanagenent decisions will be anal yzed.
Statistical procedures will include bivariate correl ationa
analysis and nultivariate logit and/or |east-squares regression
nodels. Wth the object of accounting for variation docunented
during year 4, the follow ng i ndependent variables will be entered
into anal ysis: wonen's age, education, household wealth,
househol d farminconme, and presence of economcally-active male in
t he household. D fferences between wonen and nmen with respect to
access to institutions, involvenent in particular decision
domai ns, and soci o-econom c variables will be analyzed using t-
tests. This analysis will build on univariate anal ysis conpl et ed
during early 1997 and prelimnary bivariate and nultivariate
anal ysis conpl eted during Septenber 1997. This activity will test
hypot heses 1, 2, 3, and 4. (2) The focus group study wil|
i nvol ve recruitnment of groups of 3-5 wonmen who share conmon
interests and/or activities related to pest managenent. These
groups will be identified during participant observation in rice
fields and in other village settings. The nunber of groups wll
depend on the degree of variation that emerges during participant
observation and early focus groups regardi ng wonen's access to
institutions and information networks. The aimof the activity is
to determne both information and technol ogy-di ssem nati on
channel s for wonen and to identify points of influence in those
channels. |If feasible, focus groups of men will engage in simlar
i nformation-generating activities, both to gain nore conplete
information at the comunity level and to facilitate conparisons
anong wonmen and nen.
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f. Justification: An inportant objective of the IPMCRSP is to
identify the existing conditions with respect to village or | ocal
structure, including the influence of gender, class, age and
ethnicity that determ ne | earning and adoption of |PMtechnol ogy.
Concern for intergenerational transfer of resources to ensure a
sust ai nabl e natural resource base is reflected in the grow ng
efforts to explore IPMalternatives to intensive pesticide use.
It is essential to |learn about |ocal communities' inter-
gener ati onal decision nmaki ng, know edge, and attitudes towards
long-terminpacts of pesticides as conpared to other pest
managenent approaches. Know edge of the inpacts of social

networks and institutional |inkages are inportant for designing
training prograns to increase adoption of |PM practices devel oped
on the CRSP. Incentives and barriers to | PM adopti on are shaped

by the influence of key opinion | eaders and of institutions that
are operative in the social environnent.

g. Relation to other research activities at the site: The
proposed research activities will conplenent the on-going
bi ol ogi cal research by increasing |Iikelihood of technol ogy
adoption. The social network and focus group analysis wll
provi de information about the social dynam cs and institutions
i nfl uencing pesticide use and | PM

h. Projected outputs: (1) Quantitative study of decision
processes relating to pest managenent in rice-onion. This output
will be a revised version of a working paper that wll be
conpl eted in Septenber, 1997, based on anal ysis described in
research activity (1). The revised study wll be submtted for
peer-reviewed publication. (2) Wrking paper descri bing
institutional influences on pest nmanagenent.

i. Progress to date: Prelimnary analysis of the first phase (31
househol ds) of the 60 househol d survey of gendered differences in
pest nmanagenent deci sion processes and practi ces. Plans for the
remai nder of year 4 include the coding of data collected during
t he second phase of the survey (July 1997), bivariate and
nmul tivariate statistical analysis (August 1997), and conpl etion of
a wor ki ng paper presenting results (Septenber 1997).

j - Projected inpacts: Increased adoption if IPMpractices in
Nueva Ecij a.

k. Start: Septenber 1994

| . Projected conpletion: Septenber 1998

m Proj ected person-nmonths of a scientist time per vear: 2
person nont hs
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Budget: PhilRice: $ 4,840 (See Appendi x Table 4a for a
breakdown) Virginia Tech: $16, 821 (See Appendi x Table 4b for a
br eakdown)

.2 Effects of Pesticide Regulations, Credit, and Land

Tenure on Farm Productivity and Pesticide Use

Scientists: D. Wdowsky - IRRI, G Norton, L. Cuyno (grad.
student) - Virginia Tech; S. Francisco - Phil Rice

Status: Continuing activity

Obj ective: To assess changes in farmproductivity over the past
Six to eight years in the rice-onion system the effects of
pesticide regulations on that productivity, and changes in the
mar gi nal productivity of pesticides in that system A second set
of objectives is to examne the effects of borrowing and | and
tenure status on pesticide use.

Hypot heses: (1) Pesticide productivity on both rice and
vegetabl es is declining over tine, (2) total factor productivity
has not declined despite sel ected pesticide bans, (3) increased
use of credit through coops increases the denmand for pesticides,
and (4) the type of land tenure influences demand for pesticides.

Description of research activity: Seventy-five farnmers were
surveyed (1-3 parcels per farner) over two rice and two vegetabl e
seasons to gather information on all output and input quantities
and prices as well as certain socio-econom c characteristics.
These data are being conbined with five seasons of data coll ected
in 1988-1990 and a cost function and input demand system esti mat ed
econonetrically. A series of hypotheses are being tested with
this system

Justification: The Fertilizer and Pesticide Authority (FPA) has
banned several pesticides. |In addition, heavy use of pesticides
may be influencing their efficacy and productivity. This study
wi |l provide information about farm and pesticide productivity
that should be helpful to FPAin its deliberations on pesticide
policy. |If farmproductivity remains the sane despite the bans
and if pesticide efficacy itself is declining, this inplies that
stricter pesticide policies may have environnental benefits

wi t hout damagi ng farm productivity. The analysis of the effects
of borrowing and | and tenure on pesticide use wll provide
statistically valid informati on on whether institutional changes
inthe credit and | and tenure areas m ght encourage reduced
pesticide use and increased incentives to adopt |PM

Rel ation to other research activities at the site: This
activity conplenents the activity on econom c inpact assessnent
because the data generated can be used to construct budgets in
addition to estimating cost functions. Al so, any information that
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will help in designing, incentive structures conpatible with |PM
adoption will conpl ement the biologically-based |PMactivities.

Proj ected out put: Budgets calculated and cost function nodel
estimated, hypotheses tested and article and report prepared.

Progress to date: Seventy-five farners have been surveyed over
two rice and two vegetabl e seasons the data cleaned, files set up
to run cost functions, and prelimnary estimation perforned.

Project impact: |Inproved incentives to adopt |IPM practices and
reduced pesti cide use.

Start: Cct ober 1995

Projected conpletion: Septenber 1998

Proj ected person-months of scientist time per year: 8
mont hs

Budget: PhilRice/UPLB/IRRI: $ 1,320 (See Appendi x Table 4a for
a breakdown) Virginia Tech: $5,544, includes $2,000 for graduate
student Cuyno, (See Appendi x Table 4b for a breakdown)

.3 Econom ¢ | npacts of |IPM Practices in the Rice-
Veget abl e System

a.

Scientists: G Norton, L. CQuyno (grad. student) - Virginia
Tech; S. Francisco - PhilR ce

Status: Continuing activity

Obj ecti ve: To evaluate and project inpacts of |IPMpractices
tested in nmulti-disciplinary field experinents (Section Il) on
househol d i nconme and on society as a whol e.

Hypot heses: (1) Each of the tested practices will be profitable
for farnmers; (2) each of the tested practices will generate net
econom ¢ benefits to society as a whol e once adopt ed.

Description of research activity: Budgets will be devel oped
by crop for current and each of the alternative pest managenent
practices being tested in field experinents on the CRSP. Changes
in the cropping systemw || be assessed in determ ning changes in
farm househol d i nconme with and wi thout specific | PMpractices
being tested. Information generated on cost changes per unit of
output will be conbined with projections on the |evel and timng
of adoption of IPMpractices and econom ¢ surplus anal ysis then
used to project aggregate societal benefits.
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a.

Justification: Know edge of farmlevel profitability of |IPM
practices per hectare and per farm household is essential in

desi gni ng pest managenent recommendations. Know edge of aggregate
soci al benefits hel ps research directors and others assess the
merits of specific IPMactivities. |f a specific IPMactivity
reduces pesticide use and has significant environnental benefits
and is therefore socially profitable but is not privately
profitable, this informati on can be useful to policy nakers in
desi gning tax, subsidy, or regulatory prograns to encourage
adoption of the |IPM practi ces.

Rel ation to other research activities at the site: Qher
activities are underway to assess social and gender inpacts of
pest managenent activities. This activity conpl enents those ot her
activities as the estimated econom c inpacts can be distributed by
famly nenbers and gender. The econom c inpact assessmnent

provi des feedback on the profitability being tested in the other
wor kpl an activities.

Projected outputs: Papers will be produced that summarize the
econom ¢ inpacts of the IPMactivities.

Projected inpacts: The results should influence decisions on
whi ch technol ogies to pronote in training prograns, on which |PM
alternatives mght justify further research, and on pest
managenent policies and regul ati ons.

Progress to date: Budget data have been gathered for the 1996-
97 veget abl e season, including input and output prices and
quantities for the practices being tested on farners' fields in
San Jose and Bongodon.

Start: Septenber 1995

Projected conpletion: Septenber 1998

Proj ected person-nmonths of scientist time per vear: 2
person nont hs

Budget : Phil Rice: $ 1,870 (See Appendi x Table 4a for a
breakdown) Virginia Tech: $ 13,230, includes $5,000 for graduate
student Cuyno, (See Appendi x Table 4b for a breakdown)

.4 Envi ronment al | npacts of | PM

Scientists: G Norton, L. Cuyno (grad. student) - Virginia
Tech; A Rola - UPLB

Status: Continuing activity

Obj ective: To estinate the econonm c val ue of the environnenta
benefits of | PM practices devel oped on the | PM CRSP
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Hypot heses: Filipinos place val ue on reduci ng environnent al
hazards associated with pesticide use.

Description of research activity: Hazards levels of the
various pesticides used in Nueva Ecija will be identified for
various categories of the environnment (e.g. acute human health,
chroni ¢ human heal th, ground water, surface water, etc.). Effects
of IPMpractices being tested in the field on pesticide use for

t hose who adopt will be calculated. |PMadoption levels will be
projected. A survey of households stratified by incone |evel
will be use to estinmate willingness to pay for hazard reductions
for people with different |evels of incone. The results of the
survey will be conbined with information on pesticide use and
hazard |l evel s to cal cul ate the econom c val ue of the environnental
benefits of | PM

Justification: Environnental benefits are one of the nmajor
reasons that I1PMis being pronmoted in the Philippines. It is
essential to estimate what the environnental benefits m ght be as
we assess the inpacts of the program

Rel ation to other research activities at the site: The IPM
t echnol ogi es bei ng devel oped t hrough bi ol ogi cal research w ||
create the potential for significant productivity gains and
reductions in pesticide use. The evaluation of the benefits of

t hose technol ogi es nust be an integral part of their devel opnent.
Consequently the IPMactivities evaluated wll be the sane areas
being tested in field trials on the project.

Projected outputs: Qutputs expected are (1) tables that
classify pesticides into hazard levels with respect to several

envi ronnental categories, (2) estimates of the willing ness to pay
to reduce environnental hazards, and (3) estinmates of the economc
val ue of the environnental benefits of specific |IPMpractices
devel oped on the project.

Progress to date: Methods have been reviewed for economc
assessnent of environnental benefits of IPMand the first two
chapters of a Ph.D dissertation prepared.

Projected inpacts: Changes in policies and regul ati ons

af fecting pesticide use and encouraging |PMso that nore
environnentally - friendly pest nmanagenent alternatives are
encour aged.

Start: Cctober 1, 1996

Projected conpletion: Sept enber, 1998

Pr oj ect ed- person-months of scientist tinme per year: 6
per son- nont hs
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n.

Budget : Phi | Ri ce/ UPLB: $1, 237.50 (See Appendix Table 4a for a
breakdown) Virginia Tech: $ 27,090, includes $12,000 for
graduat e student Cuyno and $5, 000 for project coordination
assi stance (See Appendi x Table 4b for a breakdown) Penn
State: includes $2,000 for graduate student Recta and
$2,000 for U S. research assistant

.5 | PM Technol ogy Transfer and Feedback

Scientists: V. Gpud, L. Sanchez - PhilR ce; A Baltazar -
NCPC, E. Rajotte, J. Halbrendt, G Recta (grad. student) - Penn
St at e.

Status: Continuing activity

Obj ective: Collaboration with PhilRi ce training staff to devel op
vegetable IPMtraining materials and approaches.

Description of research activity: IPMCRSP Scientists wll
col l aborate with the Phil Rice training staff to design and

eval uate trai ning approaches and materials for vegetable |IPM

Fi el d denonstration days will also be held and popul ar articles
witten on vegetable | PM

Justification: This activity will help ensure the spread of
results of IPM CRSP research to farners and provi de feedback to
project scientists. It increases awareness anong farmers about
the project and the need for |IPM

Rel ati onship to other activities at the site: The technol ogy
transfer collaboration will draw upon the results of |IPM
di scoveries during the first four years of the project.

Projected outputs: (1) IPMtraining materials, (2)vegetable |PM

training curricula devel oped and tested, (3) at least 2 field day
denmonstrations, and (4) popular articles on | PM

Projected inmpacts: (1) increased awareness of |PM around San
Jose, (2) increased application of IPMprinciples and practi ces,
and (3) reduced pesticide use and increased production of

veget abl e crops.

Start: Septenber 1996

Projected conpletion: Septenber 1998

Projected person-months of scientist time: 3 person-nonths

Budget: PhilR ce/NCPC. $ 2,970 (See Appendi x Table 4a for
br eakdown)

| PM CRSP Year 5 Wrkpl an Page 35



Penn State: $ 9,600, includes $2,000 for Philippine graduate
student Recta and $5,000 for U S. research assistant (to prepare
training materials) (See Appendi x Tabl e 4c for breakdown)
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Fifth Year Workplan for the Cari bbean Site

Fifth-year IPMresearch activities in the Caribbean site include four
maj or topic areas: a) | PM system devel opnent, b) pesticide use,

resi dues, and resistance, c) social, economc, policy, and production
systens, and d) research enhancenent through participatory activities.

I . | PM system devel opment

The goal of this topic is to devel op | PM system conponents (i.e.,
sanmpl i ng systens, decision support tools, and control tactics) and to
conbi ne these conponents into rmanagenent systens for the three major
crops (pepper, sweet potato, and vegetabl e Amarant hus [callal oo]) that
are being addressed by the | PM CRSP Cari bbean site research team

working in Jarmaica. |In many cases, Jamaican farners have adopted
systens of intensive pesticide application using chem cals that pose
high risks to human health and the environment. In these cases, the

Cari bbean research teamis attenpting to inplenent a phased approach to
denonstrate the benefits of elimnating these toxic materials from
Jamai can agriculture and eventually the Cari bbean. The first phase is
to denonstrate that | ess toxic pesticides can produce conparabl e crop
yields with smaller environnmental and human costs. The second and nost
i nportant phase is to develop and inplenment | PMsystens that are

bi ol ogically intensive and environnentally benign. In addition to
crop-specific research, soil fertility is included as a separate

obj ective because of the cross-cutting nature of this project.

.1 Integrated Pest Management in Pepper

a. Scienti sts: R Fery, J. Thies - USDA ARS, L. Mers - M NAG
J. Reid, R Martin - CARDI, F. W Ravlin, S Tolin, B. Nault -
VPI, S. MDonald - VPI/CARDI

b. St at us: Continuation Activity

C. Obj ectives : To (1) determne the incidence of insect pests of
pepper in St. Mary, St. Catherine and St. Elizabeth parishes, (2)
determ ne the inpact of viruses and mtes on the yield of two
varieties of pepper (Scotch Bonnet and West |ndian Red), (3)
eval uate control tactics (USDA resistant clones, mulches, screen
cages, acaricides, soaps and oils) to manage pepper pests, (4)
devel op root-knot nemat ode (Ml oi dogyne incognita) resistant
habaner o-type peppers (Capsi cum chi nense), (5) determne the
feasibility of using cover crops to control weeds in pepper
pl anti ngs, and (6) devel op and eval uate traini ng packages to
extend pepper | PM nethods to farners.

d. Hypot heses: (1) Mtes and viruses are generally distributed
t hr oughout Jamai can farns, (2) mtes and viruses (tobacco etch
virus, potato virus y) occur in nunbers |arge enough to reduce
pepper yield, (3) reflective mulches, row covers, and certified

| PM CRSP Year 5 Wrkpl an Page 37



seeds reduce the inpact of pests on yield, (4) host plant

resi stance can be in IPMprograns to control targeted pests and
di seases, cover crops control weeds, and workshops, sem nars and
field denmonstrations aid farners to understand and adopt | PM
practi ces.

e. Descri pti on of Research Activity:

1. Mte and virus survey. A survey of hot pepper farns in
the parishes of St. Mary, St. Catherine and St. Elizabeth will be
conducted to determ ne current agronom c practices as well as the
i nci dence of pepper pests and farner perceptions of pest inpact
on yield. Twenty farnms will be selected fromseveral districts.
The survey will be repeated in different seasons (R Martin).

2. Pepper varieties and yield under field conditions. A
study of the effect of virus on growh and yield of two varieties
of hot peppers (Scotch Bonnet and West Indian Red) will be
conducted. The experinental design will consist of a random zed
conplete block wwth 4 treatnents, 6 replicates (a total of 28
plants per plot). The paraneters to be neasured are virus

di sease incidence (determ ned by visual synptons and dot bl ot
assay), pest incidence, yield, tinme of onset of synptons,
tenperature, humdity and rainfall (L. Mers).

3. Control tactics. The effect of row covers and reflective
mul ch on aphi d popul ations and virus transm ssion in scotch
bonnet pepper will be evaluated as control neasures. The
experinmental design will consist of a random zed conpl ete bl ock
with 4 treatnents, 6 replicates (a total of 28 plants per plot).
The paraneters to be neasured are virus di sease incidence
(determ ned by visual synptons and dot bl ot assay), pest

i ncidence, yield, tine of onset of synptons, tenperature,
humdity and rainfall (S. McDonald, F. W Ravlin, S. Tolin).

4. Host plant resistance. The F, popul ation of the first
backcross nade to incorporate the Scotch Bonnet root-knot

nenmat ode resi stance gene(s) into Habanero peppers wll be

eval uated in greenhouse tests for reaction to root-knot

nemat odes, resistant plants will be selected and used as parental
material to conplete the second backcross, and the F, popul ation
of the second backcross will be evaluated for reaction to the
nematode (R Fery and J. Thies). The parental, F, F, and
backcross popul ati ons devel oped to study the inheritance of root-
knot nemat ode resistance in C chinense will be evaluated in
greenhouse tests for reaction to root-knot nematodes (R Fery and
J. Thies). Environnentally-controlled growh chanbers will be
used to study the effectiveness of root-knot nematode resistance
i n Scotch Bonnet pepper under high tenperature conditions (J.
Thies and R Fery). Selected C. chinense accessions will be
evaluated in Jamaica and/or St. Kitts for adaptability,
horticultural traits, yield, and resistance to root-knot
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nemat odes (D. Hutton, D. Mcd ashan, J. Reid, R Martin, R Fery,
and J. Thies).

5. Ground covers for weed management. A random zed design
will be used in South Carolina and Janaica to determ ne the
potential of using velvet bean (Micuna pruriens var. utilis) as a
cover crop for weed suppression in pepper plantings (H

Harri son).

6. Extension of IPMinformation to farmers. Information
generated fromthe above studies will be used to devel oped
training aids (e.g., photographic guides, fact sheets, technical
bul I eti ns, and specinmen collections). These aids will be used in
farmer field workshops (2 per crop) to introduce farmers to | PM
nmet hods. At the end of the workshops, an assessnment w |l be nade
as to the adoption of the technol ogy.

f. Justification: During the past two years, farners within the
research areas have been introduced to new approaches to manage
croppi ng systens of the target crops. An analysis of the
information collected to date has shown that the need exists to
i nprove the decision nmaking capability of the farners.

Techni ques which assist farnmers in this process therefore, need
to be devel oped and introduced to assist with the sustainability
of the IPM process. The proposed studies wll, in part, address
this problem(i.e., refined information on the spatial and
seasonal dynam cs of major pests, scouting techniques, guidelines
for the application and use of pesticides, nonchem cal controls).

g. Rel ati onship to other CRSP Activities at the Site: Pepper
is one of the three primary crops (pepper, sweet potato,
call al o0) being researched in Jamaica. Experinental designs,
met hods, and results fromthis research wll provide the basis
for future studies of pests in other crops in Jamaica and in the
Cari bbean. For exanple, the design (cages, mulches, etc) for the
virus experinent conducted at the Bodl es Experinent Station can
be applied to other crops in Janacia and other countries in the
Caribbean. In addition, itis hoped that results fromthese
experinments can be extrapolated to other |ocations in the
Cari bbean. This project is also related to our pesticide studies
where Jamaican farnmers are applying insecticides in an attenpt to
control aphids that vector viruses. The pepper experinents wll
produce control tactics that will be nore efficacious and
envi ronnental | y beni gn.

h. Projected OQutputs: (1) Inproved capability to forecast and
reconmend | PM strategies, (2) IPMfor hot peppers, (3) Inproved
pestici de managenent, (4) Reports and manuals, (5) Scientific
papers, (6) IPMtraining guides for extension and farmners
(manual , phot ographic, fact sheets, technical bulletins)

i Pr ogress Report: Rel eased r oot knot nemat ode resi st ant
varieties. Initiated tests of resistant varieties in Jamai ca.
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Initiated tests of Macuna in Charleston, SC. Determ ned that

mte feeding may be a significant yield loss factor. Initiated
el ectroni c bi bliography of pepper research. Held farner field
wor kshops.

j - Projected | npacts: The results of this research will produce

pepper production systens with increased yields (quantity and
quality), reduced pesticide use by using nonchem cal control
tactics (e.g., resistant varieties and reflective nul ches), and
i ncreased proportion of the pepper crop that can be exported to
the U'S

k. Projected Start: Cctober 1, 1995

| . Projected Conpletion: Septenber 28, 1998

m Proj ected Person-nmonths of Scientist Time per Year: 10

nont hs
n. Budget :
| nstitution Budget
CARDI 16, 225
USDA 17,017
Virginia Tech 28, 734
Tot al 61, 976

.2 Integrated Pest Management in Sweet potato

a. Scientists: J. Lawence, P. Myers - CARDI, J. R Bohac, J.
Thies - USDA, ARS.

b. Status: Continuation Activity

C. Obj ectives: (1) assess the inpact of cultural practices and
pher onone-baited traps on sweet potato weevil popul ations and
yield |l osses, (2) evaluate soil entonopathogenic fungi, MOXCAP and
Friponyl to manage white grub popul ations, (3) devel op high
yielding crmfl eshed sweetpotato lines with resistances to root-
knot nemat odes, di seases and insects, (4) Conpare yield, culinary
guality, and insect and disease resistant traits of select USDA
cream fl eshed sweetpotato clones to standard Jamai can sweet potato
cultivars, (5) determne the potential of using select USDA
sweet potato cl ones to nanage sweet potato weevil, white grubs and
root knot nematodes in Jamaica/St. Kitts, and (6) devel op and
eval uate trai ning packages to extend pepper |PM nethods to
farmers.

d. Hypot heses: (1) cultural practices and pheronone-baited traps
can reduce sweetpotato weevil popul ations and i nprove nmarket abl e
yields, (2) soil entonopathogenic fungi, MOCAP and Friponyl can
reduce white grub popul ati ons bel ow econom cal | y-danmagi ng | evel s,
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(3) multipest resistant sweetpotato |ines can be devel oped, (4)
USDA sweet potato clones are resistant to pests affecting
sweetpotato in Jamaica/St. Kitts and are acceptable for donestic
and export markets, and (5) workshops, semnars and field
denonstrations aid farmers to understand and adopt |PM practi ces.

e. Description of Research Activity:
1. Cultural practices and pheronmones. A baseline survey
will be conducted in comunities in which farners have been
introduced to an | PM approach (cultural practices and pheronones)
to: a) manage sweetpotato weevil b) determne the |evel of farner
adoption, and c) determne the inpact of the introduced
practices. Based on the results, farns will be grouped into | PM
and non-1PM and 15 farners selected fromeach category. On each
farm the quality of marketable yields (crop | oss) and pest
i nci dence (pheronone trapping 10 ug) will be neasured at each
har vest .

2. White grub control tactics. The inpact of MOCAP, Friponyl,
ent onopat hogeni ¢ nemat ode/ fungi and resistant |ines (see bel ow)
will be evaluated for white grub control in sweetpotato.

Sweet potato production will reflect current farner practice.

Par anet ers neasured: Wiite grub popul ations (pre- and post-
treatnment), soil arthropod population (0, 1, 2, 4, 6, and 8 weeks
after application), crop |oss, pesticide uptake/residues of soi
and roots (1, 2, 4, 6, 8 and harvest), agroecol ogi cal data and
farmhistory will be collected. Experinental Design: random zed
conpl ete bl ock design, 4 replicates, 100 plants per plot.

3. Resistant varieties. Ceamfleshed sweetpotatoes with

mul tiple resistances will be crossed in a field polycross nursery
and the resulting seedlings will be evaluated in a greenhouse
test for resistance to root-knot nenatodes and Fusariumw|t.

C ones of selected first and second year seedlings and sel ect
sweetpotato breeding lines wll be evaluated in field tests at

Bl acksville, SC for yield, quality and di sease resi stances and at
Charl eston, SC for insect resistances. Select advanced lines wll
be evaluated in a replicated greenhouse test to confirm

resi stances to root-knot nenmatodes and Fusariumw I t. Selected
advanced sweetpotato lines will be evaluated in a replicated
greenhouse test to confirmresi stances to root-knot nematodes and
Fusariumw | t.

4. Characteristics of resistant lines. Replicated field
trials to evaluate sel ect USDA sweetpotato clones for
horticultural characteristics and pest resistances (nenatode,
insect) will also be conducted in Jamaica and St. Kitts.
Paraneters neasured: yield, culinary quality, pest incidence -
root knot nemat ode i ndex, egg nasses, sweetpotato weevil danage
and popul ations within roots, white grub surface danage.

Experi nental Design: random zed conplete block, 18 treatnents (15
USDA, 3 Janmaican), 4 replicates, 25 plants per plot).
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5. Extension of IPMinformation to farmers. Information
generated fromthe above studies will be used to devel op training
aids (e.g., photographic guides, fact sheets, technical

bul I eti ns, and specinmen collections). These aids will be used in
farmer training days to introduce/reviewto farners the
principles of IPM(i.e., natural enem es, and the managenent of
sweet potato weevil and white grubs). At the end of each training
session an assessnment will be nmade as to the adoption of the
technol ogy (See earlier study).

f. Justification: Fusariumoxysporumf. spp. batatas, sweet potato
weevi |, and root-knot nenmatodes are w dely recogni zed as yi el d-
l[imting pests of sweetpotato. |nplenentation of |IPM nethodol ogy

for these crops woul d reduce agricultural |osses, reduce danage
to the ecosystem and reduce pollution and contam nation of water
and food supplies wth pesticides.

g. Rel ati onship to other CRSP Activities at the Site: These
projects will conplenent those conducted at the USDA | aborat or
and wi Il be conbined to devel op | PM prograns for sweetpotato.
Previ ous research at the USDA Vegetabl e Laboratory suggests that
the foll owi ng approaches are potentially useful in the proposed
| PM prograns: host plant resistance in sweetpotato to root-knot
nemat odes, insects, and Fusariumw |t. This proposal includes
the continuation of on-site research in Janaica to test the
nmerits of various proposed |IPM conponents.

h. Projected Outputs: (1) IPMfor sweetpotato, (2) scientific
papers - Sweetpotato IPM multiple pest resistance, horticul tural
characteristics, (3) IPMTraining guides for extension and
farnmers - I PMof sweetpotato, (4) identification of the gernplasm
and t he devel opnent of the genetic information and nethodol ogy
needed to devel op pest resistant pepper and sweet potato
cultivars, and (5) the identification or devel opnment of pest
resi stant sweetpotato cultivars that are potentially suitable for
conmer ci al production in Jamaica and the U S

i Progress Report: Identified nultiple pest resistant varieties
of sweetpotato under South Carolina conditions. Statistical
anal yses showed that sweetpotato weevil pheronone-baited traps
significantly reduce sweetpotato weevil damage under field
conditions in O arendon, Janmaica. Identified white grubs
(species to be determ ned) as a significant pest of sweetpotatoes
in the darendon area. Help farmer field workshops.

j. Projected Inmpacts: Devel opnent of key conponents of |PM
prograns suitable for use on sweetpotato plantings in Janmaica and
the United States. The successful devel opnent of | PM prograns

will |essen the dependence of Jammican and U. S. agriculture on
pesticides and will reduce | osses caused by di seases, nemnat odes,
and insects. |Inproved decision nmaking of farmers will inprove

the quality and quantity of crops produced by farnmers.
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k. Projected Start: Cctober 1, 1997

| . Projected Conpletion: Septenber 28, 1998

m Proj ected Person-months of Scientist Time per Year: 10

nont hs
n. Budget
I nstitution Budget
CARDI 16, 225
USDA 16, 517
Tot al 32,742

.3 Integrated Pest Managenent of Call al oo

a. Scientists: D. darke-Harris, J. Reid - CARDI, S. Fleischer -
Penn State, C. Edwards - CsU

b. Status: Continuation Activity

C. Obj ectives: (1) determne the spatial (within plant and within
field) and seasonal dynam cs of callal oo pests, (2) determne the
econom c loss attributed to pre- (pest and nechani cal damage, and
crop maturity) and post-harvest (market criteria [local, export:
fresh and processed] and post harvest handling) factors, (3)
identify and eval uate appropriate practices to disinfest
harvested crop, (4) determ ne an action threshold for two
pesticides to nmanage | epi dopteran pests, (5) quantify
i nsecticidal resistance in Spodoptera frugi perda and Pilema sp.,
and (6) devel op net hodol ogi es for using newer and safer
herbi cides in conbination with sinple application equi pnent for
control ling weeds in pepper.

d. Hypot heses: (1) Spodoptera frugi perda | arvae are randomy
distributed in callaloo fields, (2) Spodoptera frugi perda | arvae
do not reduce nmarketable yields of pre- and postharvest call al oo,
(3) postharvest control of S. frugiperda will have no effect on
export rejection rates, (4) correct timng of application of
i nsecticides will have no effect on residues, (5) introduction of
resi stance managenent techniques will not affect pesticide use
and the incidence of resistance in S. frugiperda and Pilema sp.,
and (6) sone of the newer and safer herbicides can be used in
conbi nation with sinple, inexpensive application equipnent to
effectively control weeds.

e. Description of Research Activity: The spatial and seasonal
dynam cs of callal oo pests and natural enemes wll be determ ned
at the Bodl es Research Station. Thirty-two (32) plants along a
zi g-zag pattern will be sanpled for pests and natural enem es.
Pitfall traps (8) and pheronone-baited traps (1) (Spodoptera
frugiperda) will be placed in the experinmental area and the
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nunber of arthropod pests determ ned after 48 hours/ 14 days,
respectively.

At harvest crop | oss assessnents will be conducted to quantify
mar ket abl e yield and | oss due to specific pests. The harvested
crop will be washed in barrels of solutions of two insect

desi ccants (sodiumchloride and al um powder) to assess their
efficacy in renmoving post-harvest pest residues. These will be
conpared with pure water

The correct timng of application of Bacillus thuringiensis and
neemw || be evaluated at CARDI Mona. Pesticide application wll
be based on reconmended rates at four action threshol ds.
Experinental design: random zed conplete block, 5 treatnents, 6
replicates, 56 plants per plot. Paranmeters neasured: CGop |oss
and pesticide residue will be determ ned at harvest. dinate
(rainfall, humdity tenperature, soil type) and agronomc

practi ces conducted by the farner wll be recorded.

Random zed conpl ete block field plot trials of three new
materials (yet to be chosen) will be eval uated to nmanage

| epi dopt eran pests. These nay include: the mcrobial netabolite,
emanectin benzoate; the botanical, neem and the newer insect
gromh regulators. Selection of treatnments for these trials wll
be dependent on policy, cost, and availability. Policy issues

i nclude current and projected registration status (in the U S
and Jarai ca). and projection for inproved human and environnent al
safety (C. Edwards). Planting will reflect current farner
practice. Experinmental design: see action threshold study.

Par anmet ers neasured: Pest incidence (tw ce per week using the
sanmpl i ng techni ques based on spatial biases determ ned during
year |V) and crop loss (as previously described) will be

det erm ned. Agroecological information (rainfall, humdity
tenperature, soil type) will be collected.

Replicated field experinments will be conducted in South Carolina
to evaluate various conbi nati ons of the newer and safer

her bi ci des and i nexpensi ve appli cati on met hodol ogi es for
controlling weeds in peppers (H Harrison). These experinents
will also be conducted in Janaica to eval uate various herbi ci des
and application nethodol ogies for controlling weeds in callal oo
(P. Chung, J. Reid, and H Harrison).

f. Justification: During the past two years, farmers within the
research areas have been introduced to new approaches to managi ng
crops. An analysis of the information collected to date has
shown the need to inprove the decision nmaking capability and
expand the managenent alternatives of the farners. Techni ques
which assist farnmers in this process therefore need to be
devel oped and introduced so as to assist with the sustainability
of the I PM process. The proposed studies seek to refine
information on the spatial and seasonal dynam cs of nmjor pests,
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devel op sinple sanpling techni ques, provide guidelines for the
appl i cation of pesticides, and eval uate appropri ate | PM neasures.

g. Rel ati onship to other CRSP Activities at the Site: These
experinments are a continuation of the studies conducted during
the previous year. |In addition, the proposed studies conducted
in South Carolina and Janaica are parallel studies, the result of
which will be pooled to develop an | PM systemfor insects and
weeds affecting call al oo.

h. Projected OQutputs: (1) inproved capability to forecast and
recommend | PM strategies, (2) IPMfor callaloo, (3) inproved
pestici de managenent, (4) scientific paper on action threshold
for Karate® (5) devel opnent of inproved, effective, and
i nexpensi ve nmethods for controlling weeds, and (6) |PM Training
gui des for extension and farners (manual, photographic, fact
sheets, technical bulletins).

i . Progress Report: Determ ned action threshold for S. frugi perda
and Pilem a sp. Developed enterprise budget. Identified an
Apantel es sp. parasitoid of Pilema sp. Ildentified to genus al

maj or pests of callaloo. Prelimnary studies indicate
i nsecticide resistance in Spodoptera and Pil em a.

j - Projected | npacts: Devel opnent of key conponents of |PM
prograns for weeds suitable for use on several crops in Janaica
and the United States. The successful devel opnent of |PM
prograns will |essen the dependence of Janmaican and U. S.
agriculture on pesticides and will reduce pest inpacts. |nproved
deci sion naking of farmers will assist to inprove the quality and
quantity of crops produced by farmers. W al so expect that the
use of IPMin callaloo will reduce the nunber of export
rejections due to pesticide residue and insect parts.

k. Projected Start: Continuation

| . Projected Conpletion: Septenber 28, 1998

m Proj ected Person-nmonths of Scientist Time per Year: 10

mont hs
n. Budget :
I nstitution Budget
CARDI 16, 225
Pennsyl vani a State 13, 440
USDA 16, 517
Tot al 46, 182
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|.4 The Role of Soil Fertility Management on Pest Incidence
and Weeds of Vegetable Amaranth (call al 0o)

a. Scientists: F. Eivazi - Lincoln University, J. Lindsay - CARD

b. Status: Continuing activity

c. Objectives: (1) test the effect of fertilizer rates on growh,
yield, nitrate, and protein content of callaloo, (2) quantify
i nsect, weed, and di sease incidence as a function of added
nutrients.

d. Hypothesis: (1) Selection of locally grown varieties which are
genetically superior for disease resistance and follow ng a sound
soil fertility programw Il increase the growmh and vigor of the
plants, in turn naking themnore resistant to pests. (2)

I nsects, weeds and di seases are not affected by soil fertility.

e. Description of Research Activity: Field experinents wll be
conducted to evaluate the effect of rates and kinds of fertilizer
on gromh and yield of callaloo. The fertilizer source will be
super phosphat e, potassium chl oride, and amoni umnitrate which
will be applied at the rates of 200 kg/ha N, 268 kg/ha P, and 86
kg/ha K. These fertilizers will be applied either as broadcast
and mxed with soil or as a slurry nethod. 1In the field, plants
will be placed 18" apart in 36" rows with four replications. The
desi gn of the experinment is random zed block with total of 28
plants per replication. During the experinment, pest and di sease
i nci dence and severity will be nunerically recorded to determ ne
the effects of nutrient content on density and damage. Pl ant | eaf
sanmpl es fromthese experinments will be tested for nitrate and
protein content. Statistical analysis of data will be perforned.

f. Justification: Edible amaranths are protein-rich annual,
her baceous di cotyl edons of worl dw de distribution. Their use in
tropical agriculture as a vegetable or as a grain has been well
docunented. Amaranth has shown potential as an alternative grain
crop in the mdwestern regions of U S. Amaranth produces an
abundance of small seeds high in protein and well bal anced in
am no acids conpared to other cereal crops. Al so, amaranth can
be utilized as a food grain, animal feed, and has potential for
i ndustrial uses. |In Jamaica, amaranth (callal oo) is grown w dely
by small farmers for |ocal consunption or export. Currently,
Jamai can farners use large quantities of pesticides to contro
pests and di seases of callaloo. Integration of sound fertility
prograns, weed control measures, disease resistant and/ or short-
season varieties in the cropping systemof Janaica nay offer a
wel comre alternative to the use of pesticides and hel p reduce the
probl em of pesticide residue in this export crop.

g. Rel ati onship to Other CRSP Activities at the Site: The
proposed activity will be built on the work al ready done by
Li ncol n University scientists and other | PM CRSP teans working in
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Jamaica. bjectives 1 and 2 will entail analysis of data

collected at Lincoln University and data gathered by CARD in
Jamaica. This project relates to and the results coul d effect
| PM syst ens devel oped for pepper and call al oo descri bed above.

h. Projected Outputs: (1) identification of nutrient elenents that
are limting the yield and pest danmage of callal oo, and (2)
determnation of fertilizer rates required to produce optinmum
growt h and vyi el d.

. Progress Report: Field experinents were conducted in Janai ca
growi ng scotch bonnet and callaloo. Treatnents consisted of
nmet hods of phosphorus fertilizer (superphosphate) application,
“broadcast”, “side-dressed in ring", “slurry”, and control (no
fertilizer). Plant fresh and dry wei ght, plant height, nunber of
fruits of pepper plants, phosphorus content in plant sanples, and
pest and di sease incidence data were collected. ANOVA indicated
a significant increase in phosphorus uptake by both pepper and
callaloo plants, the plant height, nunber of fruits, and fresh
wei ght yield when fertilizer was applied as "slurry" nethod.
Pest and di sease incidence was significantly reduced in using the
slurry treatnent.

J . Projected I nmpacts: Increasing yield of callaloo by application
of proper kinds and rates of fertilizer w thout accunul ati on of
| arge concentrations of nitrate will decrease pest incidence and
i ncrease yield.

k . Project Start: Cctober 1, 1994

| . Projected Conpletion: Septenber 30, |998

m Proj ected Person-months of Scientist Tinme per Year: 4

mont hs
n. Budget :
I nstitution Budget
CARDI 3,520
Li ncol n 17, 460
Tot al 20, 980

Il. Pesticide use, residues, and resistance

The goal of this topic is to assess the extent to which pesticides are
used on pepper, callaloo, and sweet potato. W hypothesize that many
of these pesticides remain on crops |long after application even to the
extent to which residues can be detected in | ocal and export

mar ket pl aces. Thus, the activities described below attenpt to quantify
pesticide use and residues that can either cause human health probl ens
or rejection in the marketplace. Resistance to pesticides may al so be
a result of excessive pesticide use or of those chem cals that degrade
very slowy under field conditions. The second project described for
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this topic addresses the pesticide resistance question for callal oo and
pepper arthropod pests.

a.

Reduci ng Pesticide Use on Callal oo and Pepper

Scientists: C A Edwards, L. Barrows - Chio State University,
J. Reid, J. Lawence , R Mrtin - CARD.

St at us: Continuation Activity

Obj ectives: To evaluate pesticide use and resulting pesticide
resi dues on callal oo and pepper. This will be done at four

| evel s: (1) Island-w de survey - collaborate and extend an

exi sting survey throughout Janmaica. There is an urgent need to
identify exactly which pesticides are being used on our target
crops, (2) In field survey - callaloo and pepper on existing
research sites will be sanpled periodically for residues of those
pesticides identified in the survey, to determ ne residues nost
likely to occur at harvest, (3) Mrket basket survey - pesticide
resi dues on callal oo and pepper in market basket sanples, and (4)
Export market survey - pesticide residues on callal oo and pepper
fromthe export narket.

Hypot heses: (1) some pesticides may be used that are not
recommended by governnment agencies, (2) pesticides that are not
officially registered by the Jamai can governnent are still in use
and may cause hazards to the consuner, (3) pesticide residues
will be present on callal oo and pepper at |evels that are
hazardous to the consunmer and coul d cause rejection at ports of
entry in the US., (4) pesticide residues on produce in |ocal

mar ket s exceed tol erance | evels and are hazardous to consuners,
and (5) pesticide residues on export produce exceed tol erance
levels and will result in rejection at ports of entry.

Description of Research Activity: These research activities
i nvol ve a detail ed assessnent of pesticide usage on call al oo and
peppers in Janmai ca. Sanples of market basket produce, crops in
fields, and the export market will be sanpl ed throughout the year
to assess pesticide residues.

Justification: Cops such as callaloo are frequently rejected
fromexport markets because of excessive pesticides levels. In
addi tion, these levels may exceed acceptable limts for human
consunpti on and pose a serious health risk.

Rel ati onship to Other CRSP Activities at the Site: This

research is a continuation of the assessnent of pesticide
resi dues on call al oo and pepper and is now bei ng extended to
review the specific kinds and anounts of pesticides used.

Projected Outputs: The identification and quantification of
pesticides will allow the Caribbean site teamto address issues
such as pesticide alternatives, placing callaloo on the
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precl earance |list of crops, and the assessnent of hunman heal th
ri sks due to pesticide exposure on food.

i Progress Report: Pesticide residues in market basket sanples
were assessed in 1995 and 1996. Those from 1995 were presented
in the 1996 Annual Report and data from 1996 are currently
avai |l abl e and were presented at the 1997 Technical Commttee
pl anning neeting. Further sanpling is planned for 1996-1997.

J . Projected I npacts: (1) reduced rejections at ports of entry,
(2) reduced risk of human health hazard due to pesticide
exposure, and (3) expand export opportunities for callal oo and

pepper.
k. Projected Start: Conti nui ng

l . Projected Conpletion: Septenber 30, 1998

m Proj ected Person-months of Scientist Tinme per Year: 6

nont hs
n. Budget
I nstitution Budget
CARDI 7, 040
Chio State 22,811
Tot al 29, 851
I1.2 Assessing insecticide resistance for arthropod pests of
cal |l al oo
a. Scientists: S. Fleischer - Penn State, J. Lawence , D. d arke-

Harris - CARD
b. Status: New Activity

C. Obj ectives: (1) quantify levels of insecticide resistance in
sel ected | epi dopteran pests of callal oo, develop naterials to
educat e extension specialists about pesticide resistance and
approaches to nmanagi ng resi stance.

d. Hypot heses: (1) pest managenent in callaloo is negatively
i nfluenced by insecticide resistance due to the high foliar
insecticide input into callaloo relative to sone other crops
(e.g., sweetpotatoes). W suspect resistance in popul ati ons of
| epi dopterans (largely Pilema and Spol adia spp.) but not in the
D abrotica sp. and other beetles. W suspect this is due to
ecol ogi cal factors resulting in significant portions of the
beetl e popul ations, or of immature stages of these beetles, that
are not selected by the insecticides, whereas the | epidopterans
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are subjected to higher selection pressure. The pest status of
the suscepti bl e species are driven, in part, by repeated

rei ntroduction associated with nearby refugia, whereas the pest
status of the |lepidopterans in callaloo is conplicated by
pesticide resistance. This year's work will enphasize work with
the | epidopterans in callaloo, and (2) an understandi ng of

resi stance nmanagenent is needed for IPM This know edge is
required to devel op managenent prograns for pests that exhibit
resi stance, and as a proactive effort prior to the introduction
of new biologically intensive nmaterial s.

Description of Research Activity: Collaborative studies wll
be initiated by Penn State and CARDI to determ ne dose-nortality
response as an indicator of resistance |evels on at |east one

| epi dopteran pest (Pilema sp.). Two approaches will be taken to
obtain material: (1) field collection of uniformlife stage and
(2) field collections placed on commercial or natural diets and
reared to obtain a uniformlife stage. The insects will be caged
i n bioassay conditions that expose the pest to | og dosages (plus
an untreated control) of up to two pesticides currently used by
farmers. At |east four dosages will be evaluated within a range
that is linear in a logit-log dose scale for each material.

Probit or logit analysis will be conducted after Abbott's
correction for nortality in the controls. Specinens wll be
identified and vouchered. A fact sheet review ng resistance
managenent wll be witten in a collaborative effort between Penn
State and CARDI with the intended audi ence of peer Extension-
educators in the Cari bbean region.

Justification: Defining the resistance status of pests in
callaloo is an essential part of devel oping | PM strategies.
Defining the current dose-nortality relationships in callaloo
will also inprove the understanding of the cause for pest status
of specific species in this crop thus, allow ng appropriate |PM
tactics to be deployed. Concise resistance nanagenent
educational materials are needed to reinforce the education

achi eved in a Resistance Managenent Wrkshop conducted in 1996,
as well as anplify this information to a w der audi ence.

Rel ati onship to Other CRSP Activities at the Site: These
studi es inprove the devel opnment of IPMtactics in the target
crop, and inprove the infrastructure for evaluating tactics
devel oped in other projects in this workplan.

Projected Outputs: These studies produce tactics that can be
used in inplenentation of sound I PM prograns in the target crop,
and provide infrastructure that can be used in eval uation of
tactics in other crops. The resistance nmanagenent 'fact sheet’
reinforces and anplifies core educational needs in |IPM

Progress Report: Initial bioassays perforned on Pilem a sp.
i ndicate that insecticide resistance is present. However, these
bi oassays were perfornmed on srmall sanple sizes and w t hout
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careful attention to insecticide dosage. A well-designed
experimental design rmust now be done to confirmand quantify
resi stance in callal oo pests.

j - Projected | npacts: Results about resistance will inprove a
know edge- based approach for IPMin callaloo. This know edge is
critical if significant resistance currently exists. This
know edge and the educational material for an Extension audi ence
will create the basis for introduction of new biologically
intensive materials in a manner that m nimzes the devel opnent of
resi stance to these new material s.

k. Projected Start: Cct ober 1, 1997

| . Projected Conpletion: Sept enber 30, 1998

m Proj ected Person-nmonths of Scientist Time per Year: 1.5

nont hs
n. Budget :
| nstitution Budget
CARDI 6, 490
Pennsyl vani a St ate 5,520
Tot al 12,010

I11. Social, econom c, policy, and production system anal yses

Soci al, economc, policy, and institutional systens (human systens)
have been shown to sonetines present overwhel mng barriers to

i npl enenting IPMpractices. The goal of this topic is to identify

t hose conponents of human systens that constrain | PM adoption. The
systens eval uated by the Cari bbean research team i ncl ude donestic and
export markets and policies and practices associated with those
markets, institutions and the policy environnent of Janaican
agriculture, and farngate economcs as it relates to pepper, callal oo,
and sweet potato production and nmarketing (local and export).

. 1. Assessment of production, postharvest and marketing
practices that inmpact upon export market opportunities
for callaloo, hot pepper and sweet potato

a. Scientists: R Reid - Agribusiness Council MnAM J. Reid -
CARDI, D. Oden - VPI, G Geaser - Penn State

b. Status: Continuation Activity

C. Obj ecti ves: For each commodity to: (1) describe the market
structure and dynamcs, (2) identify any constraints to
successful export of the target commodities, and (3) determ ne
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those constraints that can be renoved by use of appropriate | PM
practi ces.

Hypot heses: (1) production practices contribute significantly to
the acceptability of produce for export markets, (2) adoption of

| PM practices will reduce produce rejection due to contam nation
frompests or pesticides, and (3) difficulties in marketing
systens and opportunities adversely affect stability of

production and sustainability of |PM adopti on.

Description of research activity: Using structured interviews
and data on prices, quantities of produce, and fresh and
processed commodity fl ow anal yses, information will be collected
on the relative inportance of each of the target commodities.
speci al relevance are the nmarket structure, novenent of produce
to markets, post harvest practices, adherence to quality control
standards and rel ated | oss of each comodity.

Justification: Farner selection of specific crops for
cultivation is largely market-driven. So too, the likelihood of
w de adoption of IPMpractices wll depend upon their

appropri ateness and practical affordability to the farners.
Hence, such practices can only be designed within an
under st andi ng of the marketing and soci oeconom c systens
operating in the relevant communities. This understanding wll
assist in effective prioritization of areas for research focus.

Rel ati onship to Other CRSP Activities at the Site: Results
of this study will conplenent the crop | oss and pesticide studies
and will influence the pest managenent alternatives and sel ection
of USDA varieties for further tests. The soci oeconom c and
gender studies will supply valuable information on the potential
to increase product val ue through processing primary produce into
val ue- added products.

Projected Outputs: (1) production of a definitive docunent on
the market structure and potential for these comodities, (2)
prioritization of IPMrelated interventions, (3) clarification
of export market potential, and (4) quantification of post-
harvest | osses on an area-w de basis.

Progress Report: A baseline study is being conpleted in Year 4
whi ch will provide production, supply and price data for each
conmmodity. Area-specific linkages in production and marketing
will be determined as well as the bal ance between donestic and
export marketing quantities and opportunities. The denand and
supply to processors and the related price structure will also be
descri bed.

Projected | npacts: This study will assist in the devel opnent of
appropriate |PMstrategies that will increase market
acceptability. It wll also identify gaps in existing market
processes that would require attention in policy desiqgn,
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i nfrastructure devel opnent, and/or draft of necessary
regulations. It will facilitate institutional |inkages to
enhance farmer/processor/exporter interface.

k. Start: Sept enber 1996

1. Projected Conpletion: Septenber 1998

m Proj ected Person-nmonths of Scientist Tinme per Year: 4

nont hs
n. Budget :
I nstitution Budget
CARDI 6, 380
Tot al 6, 380
1.2 Soci al and gender-rel ated issues that affect |PM
adoption

a. Scientists: P. Espuet - SCCF; J. Reid - CARD; P. Chung -
RADA; S. Hamlton - VPI

b. Status: Continuation Activity

C. Obj ectives: To: (1) conplete community characterizations in
target areas of St. Catherine (callaloo), darendon (sweetpotat o)
and St. Mary (peppers), (2) describe the social organization of
t he househol d econony, (3) determ ne the factors which affect
farnmer decision-making and | PM adoption, (4) determne the
di fferences in decision-naking that are related to gender, (5)
eval uate i nnovative approaches to farner participation, (6)
identify factors at the community level that would facilitate
sustainability in I PMadoption, and (7) verify key factors of
farmer perception and proficiency that are essential to | PM

d. Hypot heses: (1) thorough understandi ng of comunity and farm
famly dynamics is essential to facilitate I PM adoption, (2)
insuring farnmer participation in the | PMprocess requires
innovation and flexibility of approach, and (3) appropriateness
of IPMpractice can only be achieved where there is practi cal
denonstration of different techniques and eval uation of
farnmer/scientist understandi ng.

e. Descri ption of Research Activity: This activity will build
upon baseline information gathered in Year 4. Key technical
factors will be selected and presented to farner groups using
aspects of the farnmer field school approach. Using a workshop
setting in three areas - one for each crop, groups of
farnmers/extension/scientist will discuss, denonstrate and
eval uate key el enents of the research. For each group, a m ni num
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of 30 farnmers will be selected. The data collected will be
anal yzed using SPSS and will be used to refine IPMtools being
devel oped. These will then be presented again in a simlar
participatory setting to evaluate farmer willingness/capability
for adoption. Additional information will be obtained from

sel ected case studies which will docunment the farm househol d
dynam cs and thus verify information provided in interviews.

Justification: Know edge of the househol d econony and
under st andi ng the nuances of decision nmaking and hi erarchy of
roles within the farmfamly are essential for the successful

sel ection and introduction of IPMinnovation. Change requires
tradeoffs in resources and in how these are nanaged and used.

Rel ati ons anong nen, wonen, nale and fermale children are al

bei ng affected by macroeconom c changes within the subregi on and
need to be nonitored to facilitate incorporation in the design of
appropriate IPMtactics. Real understanding of the deci sion-
maki ng process is critical to ensuring the suitability of

t echni ques bei ng proposed and identifying gaps for further study.

Rel ati onship to other CRSP Activities at the Site:
Soci ol ogi cal research is being conducted in areas where

bi ol ogi cal research is ongoing. Information fromthe survey on
pest incidence and farner perception of pesticide use has

hi ghli ghted factors that need to be verified or clarified in the
soci ol ogi cal studies. Details provided by this research w |
greatly assist the refinenment of the policy and institutional

st udi es.

Projected OQutputs: Wrking papers will be conpleted on
communi ty characterizations and tools for farner eval uati on of
IPM  Appropriate farner-participatory tools wll be devel oped.

Progress Report: Baseline characterizations of two comunities
had been started, but one of these has been dropped from further
study because no biol ogical research is being done there.

Conpr ehensi ve baseline community characterizations will be

conpl eted by the end of year 4 and farner workshops conti nued.

Projected I mpact: Results fromthis research will assist in:
(1) clarifying policy issues, (2) pronoting the spread of |IPM by
identifying critical social factors, (3) inproving the rel evance
of biol ogi cal research prograns, (4) enhanci ng feedback from
farnmers and ot her | PM stakehol ders, and (5) identifying
opportunities to i nprove gender equity

Start: Sept enber 1994

Projected conpletion: Septenber 1998

Proj ected person-nmonths of scientist time/year: 4
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n.

Budget :

I nstitution Budget
CARDI 11, 800
Virginia Tech 11, 000
Tot al 22, 800*

*Funded from carry-over doll ars.

I11.3 Analysis of production systens in relation to

devel opment of appropriate |IPMtactics

Scienti sts: J. Reid, J. Lindsay, R Reid, P. Chung - CARD -

RADA; F. Ravlin - Virginia Tech; S. Fleischer - Penn State; C
Edwards - Chio State; H Harrison - USDA; F. Eivazi - Lincoln

Uni versity

St at us: Continuation Activity

Obj ectives: (1) integrate information from|PM systens

devel opnent studies using a conmon set of paraneters, (2) select
key factors/elenents in the production systens which apply to
all, (3) provide approaches to bridging gaps in skills or

know edge, and (4) accelerate transferability of technol ogy
devel oped to simlar areas in U S., Caribbean and other |PM CRSP
sites.

Hypot heses: (1) sone |IPM needs can be addressed nore cost
effectively using a holistic productions systens approach, (2) a
nunber of factors which influence farmer decision-nmaking and farm
famly dynamcs lie outside of the commodity focus, and (3) a
hol i stic analysis of the production systemw || accelerate the
speed of extrapolation to other areas in Jamaica and the rest of

t he Cari bbean.

Description of Research Activity: This study will consist of
three separate activities. The first will be the integration of
data from separate studies described in Section | of the

Cari bbean Site Wrkplan. These will be supplenented by a set of
case studies of five farners in each cormmodity in Jamaica.
Specific paraneters will be selected and tested in the workshops
referred to in II1.5 and their appropriateness eval uat ed.

El enents include an understanding of the factors that influence
choi ce and pl acenent of crops, role of livestock in the system
cashfl ow demands on resources, damage paraneters included in the
deci sion tree and actual methods of determ ning and neasuri ng
rates of application. Using the seasonal cal endars devel oped and
commodity fl ow schematics, consideration will also be given to
the criteria for timng any intervention.

Justification: Caribbean farnmers of the target crops in these
studies cultivate a mx of crops and |ivestock. Basic IPMskills
are transferable since they first require a change in m ndset.
The understandable limtations in resources (human and physical),
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as well as, the need to ensure high quality science, set limts
on the scale of target areas and the scope of research effort.
But the pressures on the farners to protect and sustain their
production and incone require that there is a high degree of
transferability of essential elenments of the research results.

g. Rel ati onship to Other CRSP Activities at the Site: The

project will integrate many of the results obtained from Sections
[, 111, and I'V.
h. Projected Outputs: An expanded dat abase on agroecol ogi cal zones

inrelation to pest incidence. A set of technology information
files (TIFs = Best Managenent Practice) that will becone the
enbryo for the Cari bbean Agricultural IPMInformation Retrieval
Systemsimlar to FAIRS in Florida.

i . Progress Report: New project.

] - Projected I nmpact: Reduced duplication in research. Accelerated
technol ogy transfer.

k. Start: Septenber 1995

| . Projected conpletion: Septenber 1998 - first phase

m Proj ect ed Person-months of Scientist Tinme/Year: 2

n. Budget :
Institution Budget
CARDI 3, 245
Tot al 3, 245

I V. Research enhancenment through participatory activities

Fundanent al probl ens that nmust be addressed when conducti ng
interdisciplinary, nultinational, collaborative |PMresearch are: (1)
Constrai ned communi cati ons due to distance, |anguage, and culture, (2)
The ability of scientists fromthe U S. and devel opi ng countries to
understand the technical and practical aspects of research problens and
conponents of those problens, (3) Sensitivity of scientists to the

di versity of opinions and perspectives that characterize these types of
research teans, (4) Devel opnent of a shared set of expectations and end
products that should result fromcoll aborative research

The goal of this topic is to address these fundanental problens and
pronote a substantive and continuous flow of information anong | PM CRSP
Cari bbean site team nmenbers. This nmeans that formal approaches such as
wor kshops provi de vehicles to share ideas on specific topics (e.qg.

i nformati on systens, pesticide resistance nanagenent). However, by the
very nature of workshops they occur for only a limted period of tine
(e.g., a few days) thus, a substantive flow of information is achieved

| PM CRSP Year 5 Wrkpl an Page 56



but not a continuous one. Therefore, it is essential to use other
approaches that foster continuous communi cations using a variety of
classical (tel ephone, fax, mail) and new technol ogies (e-nmail, world
wi de web, teleconferences). Each of the projects |listed bel ow seek to
provi de both substantive and continuous flow of information and ideas
t hrough wor kshops, col |l aborative experinents, and eventually

mul ti aut hored presentation of research results.

I V.1 Enhancenment of sanpling methodol ogy, experimental design
and statistical analysis capabilities of |IPM CRSP
scientists

a. Scientists: S. Fleischer - Penn State, C. Edwards - Chio State,
J. Lawence - CARDI, D darke-Harris - CARD, J. Reid -
CARDI, L. Mers - MNAG

b. Status: New Activity

C. Obj ective: Collaboratively (Jamaica and U. S. scientists) devel op
experimental designs, sanpling nethodol ogi es, and stati sti cal
anal yses related to evaluating control tactics affecting pests of
cal | al oo, pepper, and sweet pot at o.

d. Hypot hesis: This work is related to inproved infrastructure and
technol ogy transfer (both in software and experiential education)
related to sanpling, experinental design, and statistical
anal ysis. The hypothesis is that enphasis on these topics at
this time will advance the current efforts in evaluation of pest
managenent tactics so they can be used for inference of field
results to a wide popul ation, provide the basis for publication
of these results in the peer literature, and provide an inproved
base fromwhich future I PMtechnol ogi es can be eval uat ed.

e. Description of Research Activity: Experinental design and
analysis for field experinments will be developed in a
col | aborati ve process between CARDI, Penn State and Chio State.
This will include witing and eval uating detail ed experi nental
desi gns and supporting statistical analyses. Penn State wll
install and hel p based statistical software, and both CARD and
Penn State will quickly evaluate data coming in fromfield
experiments during the course of the experinent itself. GChio
State will organize and conduct training workshops on sanpling
nmet hods.

f. Justification: Sound experimnmental design and statistical
anal yses are essential to develop reliable IPMcontrol tactics.
In addition, the experinental design devel opnent process and
statistical analysis, if done collaboratively, has been shown to
be an excellent participatory research tool that facilitates
conmuni cati on anong | PM CRSP research scientists.
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g. Rel ati onship to Oher CRSP Activities at the Site: Results
of these coll aborative analyses will affect all aspects of the
| PM CRSP Cari bbean research agenda.

h. Projected OQOutputs: These studies facilitate research-based
statistically sound results that will lead to IPMcontrol tactics
and provide infrastructure that can be used to evaluate tactics
in all other crops.

i . Projected I nmpacts: To increase the capabilities of | PM CRSP
scientists to work with quantitative relationships related to
pest and pl ant popul ations through a col |l aborative approach to
experinmental design and experiential |earning using statistical
conput er software.

] - Project Start: Cctober 1, 1997

k. Projected Conpletion: Septenber 30, 1998

| . Proj ected Person-Months of Scientist Tinme per Year: 1.5

nont hs
m Budget :
I nstitution Budget
CARDI 660
Chio State 1,925
Pennsyl vani a State 4,140
Tot al 6, 725
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Fi ft h- Year Research Activities for the Africa Sites

Fifth-year activities in Mali will focus on integration of the

t echnol ogi es that have been tested during previous years and seek
to bring closure to these with recommendati ons for their broader
di ssem nation. 1In Uganda on-farmtrials will be continued for a
second year with a few new activities inserted to broaden the
base of trial conponents. Four major topics with appropriate
sub-activities will be covered at each site. These four
activities include (a) Pest Managenent and Field Experinents
During Crop Production; (b) Post-harvest treatnments with
avai | abl e technol ogi es suggested by other CRSPs or by the farmers
t hensel ves; (c) Soci oeconom ¢ anal yzes designed to assess their
econom ¢ feasibility and further dissem nate | PM practices; and
(d) host country degree training prograns to efficiently

i ncorporate graduate students into research activities.

I . Pest Managenment and Field Experiments During Crop
Producti on

.1 Assessment of Integrated Management of |nsect Pests
and Striga spp. Parasitic Weeds on M llet, Sorghum
and Horticultural Crops

Two closely related sub-activities described below will be
carried out under this heading: (a) systematic field
assessment of pests through pest nonitoring on crops and the
ecol ogy adjacent to crop fields; (b) on-farmfield trials in
whi ch i ntegrated pest managenent interventions are assessed
agai nst current farmer practices. These activities focus on
the priority crops and pests that were identified fromthe
partici patory apprai sal and bi ol ogi cal and soci oeconomni c
baseline studies. They integrate the results of on-farm
research in years 1-4, to provide a basis for the design of
research on di ssem nation techni ques.

I.1.1 Light Trap and Pheronone Trap Pest and Ecol ogi cal
Monitoring (AF-97-1-a)

a. Scientists: Mre. Gnby, KT., Mme. Sissoko, HT.-1ER R
Edwar ds- Purdue; J. Caldwell - Virginia Tech

b. Status: Continuing activity

C. Obj ectives: (1) To study the popul ation dynamcs of blister
beetl es (Psal ydol ytta spp. and Myl abris spp.), the scarab
Rhi nyptia infuscata, mllet stalk borer Acigona ignefusalis,
ot her pest insects, and beneficial insects in mllet and
fallow fields. (2) To assess types of dipteran, other
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beneficials, and pest insects in vegetation where blister
beet | es and grasshoppers nynphs energe.

d. Hypot heses: (1) Pest insect populations indicated by the
light traps will be higher in early mllet fields than in
late mllet fields, and lowest in fallowfields. (2) An
associ ati on exists between types of vegetation cover and the
preval ence of blister beetles and grasshoppers;

e. Description of research activity: 1In each village
light traps will be installed in three types of fields
(souna early mllet, sanyo late mllet, and fallow), and
insects collected and counted daily fromJune to early
Decenber. Farmers will identify areas where blister
beet| es and grasshoppers frequently enmerge. Two such areas
will be selected in each village and 4 | ocations randonly
selected in each area for sanpling. Sanples wll be
col l ected by above-ground sweep netting every other week
fromJune to Septenber. The two nost dom nant species of
natural vegetation will be identified at each | ocation.

f. Justification: Data on popul ations of priority pests over
the season are essential to interpret results of the on-farm
trials. In the participatory assessnent conducted in July
1994, the oral history given by farmers in Murdiah
suggested that one factor in the appearance and i ncreased
danage of blister beetles and grasshoppers was reduction in
diversity of the agro-ecol ogy. Docunenting crop-pest-
vegetation relationships in the ecol ogy can provide
i nformation for devel opi ng nanagenent strategies for
surroundi ng ecol ogies to mnimze pest incidence.

g. Rel ati onship to other research activities at the
site: Data fromthe nonitoring activities will be used to
help interpret the results of the on-farmtrials described
in activity 1.1.2 below, and to design ecol ogi cal |l y-based
pest managenent strategies for future testing.

h. Proj ected outputs: Better understanding of the timng of
appearance of mllet and sorghuminsect pests and natural
enemes, and their relationship to the ecol ogy.

i Projected inpacts: Mre effective pest nmanagenent and

m ni m zati on of pest incidence and need for pest contro
neasurs.

j - Progress to date: Results of 1995-1996 of light trap
nonitoring indicated that the col eopteran pest species,
Rhi nyptia i nfuscata (Col eoptera: Scarabaei dae) that has
begun to enter Mali from N ger, had hi gher nunbers than
Psal ydol ytta spp. As in 1996, only above-ground insects
will be nmonitored in surrounding vegetation in 1997.
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k. Start: June 1995

| . Projected Conpletion: Septenber 1998

m Proj ected Person-Months of Scientist Tinme per Year:
2 nont hs

n. Budget : | ER $5000; Purdue: $4000;
Virginia Tech: $5000

l.1.2 On-Farm Testing of Integrated |Insect and Striga
spp. Parasitic Weed Management Using Bi oi nsecticides,
Neem Fertility Management, and Trap Cropping in
Sorghum Mllet, and Tomato (AF-97-1-Dh)

a. Scientists: Mme. Ganby Kadi atou Toure, Bourena Denbel e,
Amadou D arra, Mussa Noussourou, Mre. D akite Mariam
D arra, Mariam Thera, Mme. Sissoko HT.-1ER C R Edwards-
Purdue; J.S. Caldwell, Brhane CGebrekidan - Virginia Tech

b. Status: Continuing activity

C. Obj ectives: (1) to evaluate the effects on popul ati ons of
blister beetles (Psal ydolytta spp. and M/l abris spp.),
grasshoppers (D abl ol ocatantops axillaris and Cedal eus
senegal ai sis), the scarab beetle Rhinyptia infuscata, and
ot her insect pests, Striga infestation, disease incidence,
yi el ds and economc returns to mllet / cowpea association
of insect pest managenent practices used alone, parasitic
weed managenent practices used al one, and both sets of
practices used in conbination, in conparison with farner
practices; (2) to evaluate the effectiveness and econom c
benefits of bioinsecticides in conparison with neem (3) to
eval uate the effectiveness of sorghumas an intercrop in
provi di ng associ ational resistance and reduction of blister
beet|l e damage on mllet; (4) to evaluate the effectiveness
of botanical insecticides for the control of grasshopper
(Di abl ol ocatantops axillaris and QCedal eus senegal ai si s)
nynphs on tomato seedlings, with and w thout seed treatnent;
(5) to assess types and nunbers of pest insects and
pesticide usage in wonen's dry season tonato.

d. Hypot heses: (1) The conbination of insect and parasitic
weed control together will show a synergistic effect on
yield and economc returns; (2) bioinsecticides will be
| ess effective in the first year of application than neem
applied as ULV; (3) there will be less blister beetle danmage
in the sorghummllet intercrop than in pure mllet; (4)
both neem and the botanical mxture Protomw || reduce
grasshopper nynph danage on tomato regardl ess of whet her
seed treatnment is used or not; (5) exanples of
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i nappropriate pesticide use will be found on tomato in non-
col | aborator plots in wonen's gardens.

e. Descri ption of research activities: Integrated
i nsect-Striga management trial on mllet / cowpea
associ ati on.

This trial has been designed to provide a definitive
conclusion on the IPMtechnol ogies for insect and Striga
managenent that have been tested on m il et/ cowea

associ ation during phase I. Four treatnents wll be
conpared on 4 farns per village in 4 villages (Koronma and
Dontiribougou in the Sirakorola zone; Kora and Douabougou in

the Moudi ah zone). Each treatnent will represent a
conbi nation of |IPMtechnol ogies for insect and/or Striga
managenent :

Table 1. Treatnents in integrated insect-Striga nmanagenent tri al

Tr eat ment MII et Cowpea Cowpea row Fertili Neem Neem
variety variety pl acenent -zation on row on
mllet cowpea
Focus | S S S I S
Far mer | ocal | ocal inmllet none no no
r ow
I nsect rest. | ocal inmllet none yes no
r ow
Striga | ocal rest. alternate yes no yes
rows with
mllet
I nt egrated rest. rest. alternate yes yes yes
i nsect & rows with
Striga mllet
Not es:

I = JlInsect pest managenent technique
S = Striga nanagenment techni que

During May and June, neemw || be collected by villages, and
neem oil extracted by press and by a manual nethod used in
G nzana. Plot size will be 15 mx 15 mper treatnent. Neem
oil will be applied using Utra Low Vol une (ULV) equipnent.
Two applications will be made on mllet (at 50%fl owering
and 50% headi ng), using the biological threshold of 2
blister beetles/head. Three applications will be nmade on
cowpea (seedling, flowering, and pod formation). Contact
will be made with the NGO Wrl d Nei ghbors, to use their
conpost methods to assure an adequate supply of organic
matter. Data will be taken from5 sanpling areas per plot.
Farns will be treated as replications within villages,
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villages treated as a design factor in a hierarchica
design, and treatnment by village interaction assessed.

D fferences anong treatnents, villages, and treatnment by
village interactions will be assessed by orthogonal
contrasts.

Counts will be nmade on 50 heads per treatnment at 24 hr
before treatment and 24 hr, 48 hr, and 7 days after
treatnment. Danage to heads and yields will also be
assessed. Labor and materials costs will be recorded for
the two neemoil extraction nethods. Econom c benefit wll
assessed by partial budgets, risk analysis, and policy

i mplications, building on methods and results for the
econom ¢ anal ysis of alternative Striga nanagenent
technol ogi es, in collaboration with agricultural econom sts.

Conpari son of bioinsecticides and neem on millet.

Four treatnments will be conmpared on 4 farns per village in 4
vill ages (Koroma and Dontiribougou in the Sirakorola zone;
Kora and Douabougou in the Mudiah zone): (1) farner control
(no insecticide treatnent);(2) B.t. tenebrionis ("M Trak");
(3) B.t. kurstaki ("MPeril") or B.t. kurstaki and ai zawal
("Mattch"); (4) neemextraction prepared using village
materi al s.

The sane plot sizes and type of experinmental design will be
used as descri bed above for the integrated insect-Striga
trial. Neemoil will be applied using Utra Low Vol une
(ULV) equipnent. Two applications will be nmade on mll et
(at 50% fl oweri ng and 50% headi ng), using the biol ogica
threshold of 2 blister beetles/head. Neemoil wll be
applied using Utra Low Vol urme (ULV) equi prent. Two
applications will be nade on mllet (at 50% fl oweri ng and
50% headi ng), using the biological threshold of 2 blister
beetl es/ head. Counts will be nade on 50 heads per crop per
treatnment. Danage to heads and yields will also be
assessed.

Bot ani cal insecticides on women's periurban
veget abl es. Four treatnents will be conpared in 4 wonen's
vegetabl e plots in 2-3 areas around Bamako.

1. low input control (no insecticide treatnent);

2. conventional pesticide control (Decis);

3. Protom (a m xture of eight botanicals);

4. neemextraction prepared using |ocal naterials.

Hal f of the farmers in each area will treat their beds with
powder of dried roots of Securidaca |asciflora, and half
will not treat their beds.

Wnen' s veget abl e gardens typically have irregul ar beds, so
exact plot sizes will depend on each wonmen's garden's

| ayout. In general, plots should be on the order of 1-2 mx
10-15 mper treatnent. Each wonen's garden will be treated
as a replication in a given area, and treatnents, areas and
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area by treatnent interactions assessed using a statistical
desi gn and nmethods simlar to the integrated insect-Striga
on mllet described above.

Counts will be made of the nunber of seedlings which die
after planting. Gasshopper nynph counts will be rmade on 10
plants per treatnent at 24 hr before treatnment and 24 hr, 48
hr, and 7 days after treatnment. Insect danmage and di sease

i ncidence on plants and yields will be assessed.

Pesti ci de usage and pest incidence in non-collaborator plots
in wonen's gardens wi |l be assessed by observation and
informal interaction with wonen farners. [Econonic

i mplications for the woman producer, her children, and the
production unit (extended famly household) of alternative
pest nmanagenent strategies will be assessed in coll aboration
with agricultural econom cs and wonen-i n-devel opnent.

f. Justification: The participatory assessment conducted in
July 1994 indicated that blister beetles and grasshoppers
are the two highest priorities for farmers of mllet and
sorghum No materials other than chem cal pesticides have
been found to control blister beetles in Mali, but chem cal
pesticides are both uneconomc on mllet, and have
acconpanyi ng safety risks. ULV application could elimnate
the problemof m xing of neemoil and water that has led to
heterogeneity in trial results, as well as save tine needed
torefill sprayers with water. Control of insect pests on
cowpea can reduce danmage by bl ack aphids Aphis craccurora to
seedlings, thrips Megaloro thrips sjostedtei feeding on
fl owers causing flower abortion, and pod borers Maruca
testulatis. Neem application on cowpea can reduce the nunber
of bruchids brought into storage, thereby linking field and
post - harvest | PM

Wnen farners' responses in the 1994 PA, interaction with
wonen farners during the 1995 and 1996 seasons, and
responses by wonen non-col |l aborators in the year 2 farner
evaluation all indicated that horticultural pests are a high
priority for wonen farners. Poor stand is also a problemin
tomato, due to soil-borne diseases. (bservations by
horticulture researchers based at Bagui neda indi cate that
pesticides are nore frequently used on horticultural crops
than on cereals, and that pesticide m s-usage is w despread.
Assessnent of alternative pest managenent strategies and | PM
technol ogy on wonen's tomato i s necessary because of the key
role of wonen in assuring food supply and providing health
and educational expenses for children. Reduction in

chem cal pesticide use on periurban horticultural crops
could inprove their export marketability.

g. Rel ati onship to Other CRSP Activities at Site: Results
of the trials will be interpreted in light of results from
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pest and ecol ogy nonitoring. Econom c eval uation of

treatrments will be conmpared with results of the socio-
econom ¢ basel i ne survey to assess potential acceptability.
Soci ol ogi st team menbers will investigate diffusion networks

wi thin and across col |l aborating households in the vill age.
Col | aboration with agricultural econom cs and wonen-in-
devel opnent in assessnent of alternative strategies for men
and worren producers will provide quantitative and
qualitative estinmates of potential inpact.

h. Proj ected Outputs: Reduction in |osses of yield due to
blister beetles, other insect pests, and Striga parasitic
weed of mllet and sorghum Reduction in |osses of yield
due to horticultural crop insect pests, reduced chem ca
i nsecticide residue, and inproved safety for producers and
consuners. ldentification of pesticide msuse on
horticultural crops. Better understanding of the timng of
appearance of horticultural crop insect pests.

. Projected I npacts: Introduction of village-based neem
extraction will provide villagers wth the neans to protect
mllet and cowpea fromloss due to blister beetles and
grasshoppers, and thereby increase food supplies for
househol d consunption and sale. Identification of safe,
natural pesticides for horticultural crops will reduce
heal th hazards to farnmers and consuners. Reduced pest

damage and di sease will increase production and incone to
wonen avail able for children's educational and health
expenses. Reduced pesticide residue will inprove the export
potential of horticultural crops fromMli, ultimtely

providing increased revenue to the Mlian governnent and
resources for continued |PMresearch on both cereals and
horticul tural crops.

j - Progress to date: Results of on-farmresearch in 1995
and 1996 have shown consistent but non-significant 14%
(1995) and 11% (1996) yield increases and decreases in
blister beetle counts and head danage with | ocal neem
application. These results are attributed to | ower blister
beet| e popul ati ons during those two years conpared to 1994,
and to variability in oil-water mxing. The use of Striga
resistant cowpea in an alternate row systemsignificantly
increased yield by 23%in 1995, and significantly reduced
nunbers of Striga plants in 1996.

k. Start: Cctober 1996

| . Projected Conpletion: Septenber 1998

m Proj ect ed Person-Months of Scientist Time per Year:
4 nont hs

n. Budget : | ER $12,380; Virginia Tech: $8983; Purdue: $4507
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I.2.1 Biomonitoring of Field Crop Pest Conpl exes

a. Scientists: H WIlson-O8U, S. Kymanywa- Makerere, H.
Warren -Virginia Tech, A Ekwamu - Mkerere, M Erbaugh -
osuU

b. Status: Continuing Activity

C. Obj ectives: (1) to establish baseline information on the
phenol ogy and inci dence of pests and di seases associ at ed
with field crops in Iganga and Kum districts; (2) to
provi de baseline information relevant to the rel ease of
beneficial parasites of stemborers of maize, sorghum and
mllet; and (3) to train farners to inplenment on-farm
research trials.

d. Hypot hesis: (1) Inplenmentation of biononitoring by farners
will facilitate devel opnent of |IPMresearch; (2) Farners
will learn to identify new pests species; (3) Biononitoring

wi |l expand rel evant know edge base required by farnmers to
under st and and adopt |PM practices; (4) Productions
practices will influence pest popul ations and crop | osses.

e. Description of Research Activity: Each farner
cooperator conpletes an average of 4 to 5 field inspections
on 2 or 3 crop sites per grow ng season. Each site nonitored
i ncl udes sanpling and counts of six or nmore key pests or
di seases plus docunentation of crop devel opnents, stand
counts and relevant crop history information. Farners
denonstrati ng successful participation in biononitoring
activity are selected for participation in on-farmresearch
trials. The selected farnmers will be key to continuous
nonitoring of the establishnent of the beneficial parasites
of stemborers as well as on-farmtrials.

f. Justification: The bionmonitoring activity is
denonstrating that Ugandan farmers (men & women) can
i mpl enent periodic collection of crop, pest and di sease data
when provi ded periodic training and supervision by |oca
ext ensi on and research personnel. In the process, farners
are able to nore accurately identify key constraints and
eval uate their pest managenent activities. Baseline
informati on generated to date is: (1) supporting the rel ease
of beneficial parasites to reduce |osses due to stemborers
on mai ze, sorghumand mllet; targeting research on the bean
fly and bean di seases causing significant stand | osses; (3)
focusing attention on the use and m suse of pesticides on
groundnuts and cowpeas; and (4) targeting on-farm eval uation
of di sease resistant naize and groundnut varieties. In
summary, the programincludes a range of |PM conponents
i mpl enented in a participatory nmanner.
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g. Rel ati onship to other CRSP Activities: As a
continuation activity, the biononitoring programis
provi di ng baseline information relevant to research trials
and providing an infrastructure of | ocal organization to
i npl erent tinely pest nmanagenent research.

h. Projected OQutputs: The first year (1996) of biononitoring
provided a tine |line of key pest and di sease activity
supporting selection of on-farmresearch trials. The second
year (1997) wll refine phenol ogi cal observations
accumul ated on pests and expand observations of crop
di seases. The third year(1998) should generate a refined
system of pest conplex nonitoring - including the production
of extension training materials and phenol ogi cal data that
can be published.

. Projected | npact: The farner inplenented biononitoring
systemplus related farner inplenented on-farmresearch
trials are denonstrating the efficacy of participatory
research to achi eve pest managenent technol ogy adaptati on.
As a nodel of participatory on-farmresearch, this system
shoul d denonstrate critical |evels of support and
partici pant organi zati on needed to i npl enent adaptive
research applicable to Ugandan agricul ture.

j - Progress to date: In 1995, participatory assessnents were
conducted to determne farnmer priorities and constraints. In
1996, biononitoring activities were conducted by farners
during the 1st and 2nd rainy seasons. In 1997, biononitoring
continued and on-farmresearch trials were initiated on key
pest and di sease problens that had been prioritized on
results generated from biononitoring activities. Information
accunul ated to date includes phenol ogy data on pest
conpl exes of nmi ze, beans and groundnuts from | ganga
District, and pest conpl exes of sorghum mllet, cowpeas and
groundnuts fromKum District.

k. Start: 1st Rainy Season, 1996

| . Projected Conpletion: 2nd Rainy Season, 1998

m Proj ected Person Months of Scientist Tinme per Year: 4
nmont hs

n. Budget : Makerere: $5500; OSU: $2000; Virginia Tech: $1130.

I.2.2 Disease Surveillance and Monitoring

a. Scientists: P. Esele. G Epieru, P. Takan - Serere
Agricultural Institute; A Ekwanmu - Makerere H Warren -
Virginia Tech
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b. Status: New activity

C. Obj ectives: To (1) design and inplenent a surveillance plan
to eval uate occurrence of crop, seed, and soil borne disease
of sorghum mllet and cowpea, and (2) identify |IPM
conmponent activities for sel ected disease that can be added
to field trials during the second grow ng season in Kum
District, Uganda.

d. Hypot heses: (1) D seases are contributing to significant
yield losses in the target crops, and (2) farmers are
unawar e of these diseases and their inportance.

e. Description of research activity: This activity
consi sts of designing a surveillance plan to assess the
occurrence and severity of crop, seed, and soil borne
di seases of sorghum mllet, and cowpeas in Kum D strict.
Monitoring techni ques such as spore traps, soil analysis,
direct visual observation, and other nonitoring techni ques
will be used as appropriate. Additional Specific
Activities: (1) seed and seedbed managenent will anal yse
soil from seedbeds, seeds and randonmy isol ate suspected
di seased plants before and after planting, (2) presence of
seed borne di seases by incidence and severity per field seed
wei ght, (3) presence of foliar diseases by nunber of plants
infected and severity of disease, and (4) for cowpea, data
will be collected on nunber and severity of wilts and | eaf
di seases and incidence of seed borne di seases.

f. Justification: A though diseases were not specified by
farmers during the 1995 PA as priority probl ens, Uganda
research scientists have established the high incidence and
damage from certai n pathogens with both field and stored
grai n.

g. Rel ati onship to other research activities at the
site: D sease incidence will be observed in the insect pest
managenent and striga trials

h. Projected outputs: Identification of major pathogens of
sorghum mllet and cowpea; prioritization of najor
pat hogens by field | oss; devel opnent of alternative controls
to reduce diseases of sorghum mllet and cowpea.
Behavi oral changes by farners including di sease nonitoring
protocol s and di sease managenent decision criteria.

i Projected inpacts: Eventually, follow ng additiona
research, reduced | osses due to pathogens and i nproved
yields for target crops. Farnmer recognition of major field
crop pat hogens.

j - Progress to date: New activity

| PM CRSP Year 5 Wrkpl an Page 68



k. Start: February 1997

| . Proj ected conpl eti on: Decenber 1997

m Proj ected person-months of scientist time per vyear: 1
nmont h

n. Budget : Makerere/ SAARI : $3432; Virginia Tech: $2000.

.2.3 Integrated Striga Management for Small Scal e
Farmers of Uganda

a. Scientists: Joseph Oyokot - NAROQ SAARI (Serere
Agricul tural and Animal Production Research
I nstitute)/Uganda; Brhane Gebrekidan - Virginia Tech, Mark
Er baugh - Chio State University

b. St at us: New Activity

C. Obj ecti ves: Devel opi ng appropriate and cost effective
integrated Striga managenent (ISM strategy for snmall scale
sorghum farners. Assessing the effectiveness of the
traditionally used Striga chaser weed (uncle of Striga) in
suppression or control of Striga

d. Hypot hesis: There are no differences in sorghumgrain yield
bet ween plots receiving integrated Striga Managenent and
control plots receiving traditional farmer practices. The
soil Striga seed reservoir remains the sane whether plots
receive ISMor the traditional farner practice.

e. Description of Research Activity: Striga sick plots wll
be identified in 5 farners' fields in the Soroti/Kum area
of northern Uganda for establishing and conducting on-farm
trials. In collaboration with the farnmer owners, paired
plots of 1000 M each will be marked for the trial. The first
plot on each farner's field will receive |SMpractices while
the second will be managed using traditional sorghum
production practices of the farmer. The ISMplots w ||
receive the followng: interplanting of Striga chaser weed
at 10% sorghum seeding rate of 5 kg/ha, NPK fertilizer
applied at 80-8-8 kg of NPK/ ha (with 40 basal and 40 after
second weedi ng application of the N), Striga tol erant
variety Serena, planting two weeks after the on-set of the
rains, hand weeding tw ce (earliest possible weeding at seed
set stage of sorghum). The 5 selected farns will be
considered as 5 replications. Striga rel ated soci o-econom ¢
i nvestigations and analysis will be conducted in conjunction
wi th these studies.
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f. Justification: Striga has becone increasingly serious weed
of sorghumin Northern Uganda in recent years. In the recent
past, the decline in cotton production and the di sappearance
of the cotton/sorghumrotation has aggravated the Striga
probl em on sorghum The PA conducted in the Kum/Soroti area
by the IPMCRSP in July 1995 has identified Striga as a high
priority pest of sorghum

g. Rel ati onship to other CRSP Activities: Strigais a
serious parasitic weed of sorghum not only in Uganda but
t hroughout the nmaj or sorghum produci ng areas of Sub- Saharan
Africa. The | PM CRSP has an on-going research activity on
Striga in Mali also. Research results and information from
the two sites should help us to reconmend practical |SM
strategies of Striga in Sub-Saharan Afri ca.

h. Projected Qutput: An integrated Striga managenent strategy
that is cost effective and appropriate for the Ugandan snal |
farmer.

i Projected | npacts: H gher sorghumgrain yields under the
farnmer's conditions -H gher income or on-farmfood supply
for the farmer -Depleted Striga seed reservoir in the plots
receiving | SM practi ces

J - Project Start: March 1998

k. Project Completion: January 2000

| . Proj ected Person - Months of Scientist Tinme: 2
months/yr. (1 nonth in each of two seasons)

m Budget : NARQ SAARI: $3500; Virginia Tech: $4000; OSU. $500.

l.2.4 Investigating the Effectiveness of
Sor ghunY Cott on/ Cowpea Rot ati on System for the
Management of Striga in Uganda

a. Scientist(s): Joseph Oyokot - NARO SAAR (Serere
Agricul tural and Animal Production Research
Institute)/Uganda, Brhane CGebrekidan - Virginia Tech, Mrk
Er baugh - Chio State University

b. Status: New Activity

C. Obj ecti ves: Developing an effective sorghuni cotton/ cowpea
rotation systemfor the Managenent of Striga in Uganda.

d. Hypot hesis: There is no difference in Striga incidence
bet ween conti nuous sorghum cul tivation and
sor ghum cot t on/ cowpea rot ati on.
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e. Descri ption of Research Activity: Striga sick plots wll
be identified in a SAARI experinental site in Kum district.
Paired plots of 100 M2 each will be nmarked, wi th one
receiving rotation treatnent and the other will be under
conti nuous sorghumcultivation. Four replications wll be
used. The rotation schene wll be as foll ows:

Cot t on/ Sor ghum Cowpea: 1st Rains 1997 (cotton), 1st Rains
1998 (sorghum, 2nd Rains 1998 (cowpea), 1st Rains 1999
(cotton), 1st Rains 2000 (sorghum, 2nd Rains 2000 (cowpea).
Recommended fertilizer rates, varieties, and cul tural
practices will be used for all plots. The standard
reconmended fertilizer rate is 40-8-8 kg of NPK/ ha. The
reconmended sorghumvariety for the area is Seredo. For
cotton and cowpea al so, the varieties recormmended for the
Kum area will be used. CQultural practices, including

pl anting dates and crop nmanagenent, wll be the standard

ones used in the area. The data to be collected will include
Striga plant count after energence, Striga seed count in the
soil, both at the start of the trial and at the end of each

season in both the rotation and conti nuous sorghum pl ots.
Striga rel evant soci o-econom c investigations and anal ysi s
wi Il be conducted in conjunction with these rotation

st udi es.

f. Justification: In the past, when cotton was a nmajor crop
in the Kum area, planting sorghumin rotation with cotton
was a standard practice. Cotton, being an effective trap
crop which stinmulates Striga germnation w thout being
parasitized by it, helps to reduce the reservoir of Striga
seed in the soil. Wth the possibility of the Uganda cotton
industry being revitalized, it is inportant to denonstrate
that a well planned rotation systemin which cotton is a
conponent can mnimze Striga damage to sorghum The PA
conducted by the IPMCRSP in July 1995 has confirned that
Strigais a high priority pest on sorghumin northern
Uganda.

g. Rel ati onship to other CRSP Activities: Another research
activity on Striga in the Kum area involves an integrated
Striga managenent (I1SM strategy. This activity is a |ong-
terminitiative which conplenents the | SMresearch. Wile
the I1SMresearch is on-farm this research is on-station
under nore controlled conditions.

h. Proj ected Output: Recommended rotation schene that will
reduce the Striga seed reservoir in the soil and inprove
sorghum grai n yi el ds over seasons.

i Projected I npacts: Depleted Striga seed reservoir in the
soil, higher sorghumgrain yield over seasons, higher incomne
and crop yields for the farmer.

j - Projected Start: March 1998
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k. Proj ected Conpl eti on: Decenber 2000

| . Proj ected Person- Months of Scientist Time: Two nonths.

m Budget : NARQ SAARI: $2000; Virginia Tech: $1619; OSU: $2060.

|.2.5 Conplementary Controls and Anal yses of Maize Stalk
Bor er

l.2.5. a Ef fects of intercropping disease resistant mize
varieties with beans on incidence of maize streak
virus and maize stalk borers in Iganga districts

| ntroduction: The results of farnmers' pest nonitoring
exercise identified a nunber of inportant pests on Beans,
Cowpeas, Gound nut, Maize, and MIlet which require | PM

i ntervention. Therefore a nunber of participatory on-farm
trials have been proposed for year 1997/ 98.

a. Scientists involved: Samuel Kyamanywa - Makerere
University, Harold WIllson - Chio State University,
Kal ul e- Twaha - Nanul onge Agricultural and Ani mal Research
Institute (NAARI), Mark Erbaugh - Chio State University.

b. St at us: Conti nui ng

C. Obj ectives: (1) To determne the effect of intercropping
beans with mai ze on the incidence and damage of mai ze
stal kborer; (2) To conpare the performance of a disease
resistant maize variety with the |ocal one under nono- and
inter- cropped situations; (3) To conpare stal k borer
damage and incidence on the farner's and i nproved nai ze
vari ety under intercropping situation.

d. Hypot heses; (1) Intercropping reduces the incidence and
danmage due to nmaize stalk borer. (2) Use of new di sease
resistant variety wll reduce incidence of naize streak

Vi rus.
e. Descri ption of the Research activity: Four treatnents
will be used and will include the followi ng: (1) D sease

resi stant mai ze variety as a nonocrop; (2) Local naize
variety as a nono-crop (3) D sease resistant intercropped
with beans; (4) Local nmaize variety intercropped with beans.

Five farners will be used in the study and each farnmer wll
be a replication of the treatnments. Each treatnent will be
planted in plots of size 10m X 10m Data will be collected
at two weekly intervals and will include: a. Leaf danage
rating scale of 1- 5; b. Nunber of plants show ng borer
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infestation per unit area; c. Nunber of |arvae and pupa per
pl ant .

f Justification: Bio-nonitoring activities in |Iganga
district indicated that stalk borers and nmai ze streak virus
are common on naize and may require IPMintervention. Wrk
fromthe International centre of insect physiology and
Ecol ogy indicated that intercropping nmaize with coweas
reduced the incidence of stalk borers on naize; suggesting
that intercropping may forma good basis for integrated
managenent of the pest. Furthernore since farnmers practice
both intercroppi ng and nonocropping it is inportant to
eval uate the effect of the cropping systens on incidence of
pests and di sease. Besides cropping systens, the Mize
research program at Nanmul onge has produced a streak virus
resistant variety that has not bean eval uated under the two
croppi ng systens. Therefore the proposed study is ained at
finding out whether intercropping beans with mai ze coul d
reduce the incidence of the pest, and also at introducing a
new nmnaize variety.

g. Rel ati onship to other research activities. This
activity is related to the pest/disease nonitoring activity
whi ch has indicated the inportance of streak disease in
farmers’ fields. It is also related to other nuize trials
focusi ng on stal kborer.

h. Proj ected output: Reduced borer popul ati on and damage on
mai ze. Reduced di sease incidence on nai ze. Adoption of new
mai ze variety.

i Projected | nmpact: Reduced | osses due to stal k borers and
mai ze streak virus.

J - Progress to date: The first season for this trial wll end
at the end of July, 1997

k. Start: Septenber 1997

| . Proj ect ed End: Novenber 1998

m Budget : Makerere/ NARO $2290; OSU. $2000

|.2.5. b Establishment of the braconid parasitoid, Cotesia
flavipes on Chilo partellus on maize and sorghumin
Uganda.

a. Scientists: H WIIlson, A N diaye (G aduate student) OSU &
S. Kymanywa, Makerere Univ., with assistance from|C PE
cooperators W A. Overholt and C O Omega.

b. Status: New Activity
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C. Obj ectives: To study the post-rel ease establishment of the
beneficial parasitoid, C flavipes, on the exotic stem
borer, C. partellus and other indigenous stem borer species.

d. Hypot hesi s: The popul ati on of exotic stem borer
C. partellus, wll be reduced by the rel ease and
establ i shnment of its natural eneny the braconid parasitoid,
C. flavipes.

e. Descrition of Research Activity: Stemborer parasitoid
C. flavipes have been reared by |1 C PE entonol ogi sts
wor ki ng i n cooperation with NARO bi ocontrol entonol ogi sts.
Parasitoids will be released in several areas at research
sites in lganga D strict where popul ati ons of stemborer are
heavi est. Establishnent and behavior of the introduced
parasitoid on | ocal stem borer populations wll be exam ned
t hroughout the first and second grow ng seasons. A Makerere
Uni versity graduate student will eval uate establishnent,
mai nt enance and behavi or of the introduced parasitoid in
relation to native parasite popul ations on the stem borer
conpl ex infesting nai ze.

f. Justification: The stemborer pest conplex, including C
partel | us, causes w despread injury to mai ze and sorghum
crops in Uganda. Although injury may not be severe enough
to warrant investnent into chemcal treatnents, the
wi despread injury caused by the stem borer conplex nmay be
reduced by inplenentation of a classical biological control
effort.

g. Rel ati onship to CRSP Activities: Biononitoring efforts
conduct ed under the current Uganda | PM CRSP program have
recorded the incidence of stemborer injury in two Uganda
districts. As aresult, the IPMCRSP research site in
Iganga District has been selected as release a site by |ClPE
scientists for introduction of the beneficial parasitoid.
Thus, the CRSP study sites have provided areas with a degree
of baseline information.

h. Projected Outputs: It is assumed that information will be
generated on the establishnent of the introduced parasite
rel evant to the Ugandan habitats studi ed.

i Proj ected | npact: Establishnment of the beneficial parasite
should result in long termreduction of pest injury to naize
and sorghumover a wde area, especially in regard to the
i npact of the exotic stemborer, C partellus.

J . Start of Project: Second rains, 1997

k. Proj ected Conpl eti on: Second rains, 1999
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| . Projected Scientist Time per Year: 1.5 nonths plus
graduat e st udent

m Budget : Makerere: $3500; OSU:. $1620.

|.2.5.c Determ nation of stal kborer and termte
damage/yield relationship and their Econom c injury
| evel s

a. Scientists: Samuel Kyanmanywa - Makerere University; Twaha
Kal ul e, NARO NARI; Harold WIIlson, A N diaye (G aduate
Student) - OSU

b. Status: New Activity

C. Obj ectives: To determne the infestation |evels at which
the stalk borers and termtes cause damage that justify
control, to train one student to MSc level in |PM

d. Hypot hesi s: There is a mninmmborer and termte

i nfestation | evel bel ow which there is no significant
reduction in grain yield of maize.

e. Description of the research activity: Replicated trials
will be conducted at the variety testing center in |Iganga.
Two nai ze varieties will be used in the study, an inproved
variety fromthe mai ze research progranmme at NARI and a
| ocal variety. The treatnments will be replicated four tines
and planted in plots of 10m x 10m Losses caused by borers
and termtes will be determ ned by conparing yield of
damaged plants with the undanaged ones. In the case of
stal k borers the plants danaged will be tagged once in two
weeks throughout the growh period, while the nunber of
pl ants danmaged by termtes will be recorded at two week
i nterval s.

f. Justification: Know edge of insect damage/vyield
relationships is very inportant in devel opi ng | PM progranmmes
for any pest. Al though the biononitoring activities have
shown regul ar occurrence and high incidence it is not clear
whet her that |evel of infestation can cause loss in yield
that justifies control action. The proposed study therefore
ains at understandi ng at what |evel of stal kborer
infestation economc yield | oss starts occurring.

g. Proj ected outputs: Recommendation regarding when to start
controlling the pest.

h. Projected inpact: Farners will have a basis for when to
apply pest controls and this will be reflected in increased

yi el ds and reduced costs of control.
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i Start: Septenber 1997

J . Projected Conpletion: August, 1998.

k. Projected Scientist Tinme per Year: 1 nonth.

l. Budget : Makerere/ NARI : $2000.
|.2.6 Integrated Managenent of Groundnut Aphid and
Rossette.

a. Scientists: S. Kyamanywa - Makerere; G Epieru - NARO H
WIlson- OsU

b. Status: Continuing Activity

C. Obj ectives: To evaluate the effectiveness of | PM conponent
t echnol ogi es suggested during the 1995 PA and by | ocal
researchers of groundnut in lIganga and Kum districts.

d. Description of research activity: (1) Field trials on
groundnuts will be replicated on five farners' fields per
farmer association (total = 20). Treatnents in plots 10 X
10 neters will include, farmer practices ,higher seedling
rates and the use of rosette resistant varieties, (2) Field
trials on groundnuts will also be conducted at one Vari etal
Testing centre (VIC per district. This trial will conpare
conmponent technologies in four side-by-side treatnents, each
8 x 10 netres: (a) farmer control, (b) increased seed
density, (c) use of rosette resistant varieties, and (d)

i ncreased seed density and rosette resistant varieties.

e. Hypot heses: (1) The recomended | PM package for groundnuts
wi Il reduce incidence of rosette disease and increase yields
nore than farmers practices. (2) The conbi nati on of higher
pl ant popul ation densities and rosette resistant varieties
wi Il reduce the incidence of rosette and increase yield nore
than the effects of individual control practices; increased
pl ant popul ation density and rosette resistant varieties
wi Il have | ower incidence of rosette di sease and hi gher
yields than farnmer control

f. Justification: Control of groundnut rosette is a priority
constraint of farnmers. Al conponent technol ogies to be
i npl enent ed have a research base to support their use in
trials. Rosette resistant varieties are available from
Serere Agricultural Research Institute but have not been
wi dely extended to farners.

g. Relationship to other research activities: This
activity was derived fromresults of the PA pest nonitoring
activity, and baseline survey, that established rosette
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di sease, and its ordinary vector, aphids, as the priority
constrai nt on groundnut production in Kum District. First
season trials established that the inproved variety lgola-1
was nore resistant to rosette di sease than the other two
traditional varieties tested. Thus, this trial is
verification of previous season efforts.

h. Pr oj ect ed out puts: Recommendati ons on net hods to control
aphi ds and reduce | osses fromrosette disease.

. Projected inmpacts: Reduction in pesticide usage; aphid
control; and reduction in |losses attributed to rosette
di sease.

j - Start: March 1997

k. Projected conpletion: August 1997

Budget : NARQ SAAR! : $2695.

.2.7 Influence of prom sing cowpea varieties and m ni num
insecticide application on insect pests and yield of
cowpeas in Kum district.

a. Scientists: Sanmuel Kyamanywa - Makerere University,
Harold WIllson - Chio State University, George Epieru NARO
- SAARI .

b. Status: NewActivity:

C. Obj ectives: (1)To conpare the influence of m ni mum
i nsecticide application with farnmers' insecticide spray
regi me on cowpea pests and cowpea yield; (2) To conpare
i nsect damage and yield of farnmers' |ocal variety visa-viz
i mproved cowpea varieties; (3) To teach farners experi nental
pr ocedur es.

d. Hypot heses: (1) Farmers' insecticide spray regines have
simlar effects on cowpea i nsect pest and damage as a
m ni mum i nsecti ci de applicati on; (2) The inproved cowpea
varieties performbetter than the farmers' |ocal varieties.
e. Description of research activity: Four treatnments wll
be used and will include the follow ng:- (1) Farner based

cal ander spray programwi th | ocal cowpea variety; (2)

M ni muminsecticide application which is a two spray
application during flowering and poddi ng stages for the

| ocal cowpea variety; (3) Inproved cowpea variety sprayed
using the farner's practice; (4) |Inproved cowpea variety
given mninuminsecticide application; (5) Farner's |ocal
variety not sprayed; (6) The inproved variety not sprayed.
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Five farners will be used, each will be a replication. Six
pl ots, each of size 10 x 8 netres, will be established on
each farm Data on pest incidence and damage will be

coll ected on a bi-weekly basis.

f. Justification: Results of the baseline study and on going
pest nonitoring activities in Kum district indicate that
many farners use insecticides to control the insect pests of
cowpeas. They were using cal ender spray regi nes which are
| eading to the overuse of insecticides and unnecessary
pollution of the environnment. Therefore the proposed study
is ainmed at reducing insecticide application and introduci ng
i nproved varieties to the farners. The two conponents that
have been proposed, mninmuminsecticide application and
cowpea varieties, have been tested at Makerere and Serere
Agricultural Research Institute and found to have high
potenti al .

g. Rel ati onship to other research activities: The PA and
basel i ne survey established that the prinmary pest nmanagenent
strategy for cowpea was use of insecticides in Kum
District. This trial attenpts to mnimze pesticide usage
t hrough reduced spray prograns and by using new cowpea
varieties.

h. Proj ected output: Recommendation on insecticide spray
regi me for cowpea pests. New cowpea variety introduced to
the farmers.

. Projected I mpacts: Reduction in insecticide application
Reduction in cowpea pest damage. Increased Cowpea yi el d.

j - Start: Sept 1997

k. Projected conpletion: August 1998.

| . Proj ected person- Months of Scientist time per Year: 2
nmont hs.

m Budget : Makerere/ SAAR : $3300.

|.2.8 Managenment of Bean fly (Ophiomyia sp) and root rots
on beans by seed dressing and earthing-up during
weedi ng.

a. Scientists: Sanuel Kyamaywa - Makerere University: Fina
pio - NARO NARI: Dr. Harold WIIson, OSU

b. New Activity: Yes
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C. Obj ectives: To conpare the effects of earthing-up and seed

dressing with farnmer's way of grow ng beans on bean fly and
root damage.

d. Hypot heses: Earthing-up and seed dressing reduces the

i nci dence of bean fly and root rot conpared to farners way
of grow ng beans.

e. Description of research activity: The trial with four
treatnments will be conducted on five farns. The treatnents
w Il include the following: (1) Farners' nethod of grow ng
beans; (2) Earthing-up during weeding; (3) Seed dressing
wi th Endosul fan insecticide; (4) Seed dressing and eart hi ng-
up.

The farnmers will establish four plots of the above
treatnents, each of 10 x 10 netres. The farmers together
with the researchers will nonitor the incidence and danmage
of the bean fly and root rots in the treatnents.

f. Justification: The results of pest nmonitoring in |Iganga
District indicated that the incidence of bean fly and bean
root rot were very high and therefore control of the two
pests is a priority for farmers. The two conponent
t echnol ogi es have been tested at Makerere University
Research Institute and were found to be effective.

g. Rel ati onship to other research activities: Mnitoring
of bean pests in lganga is continuing.

h. Proj ected out put: Recommended net hods for controlling
bean fly and root rot.

. Projected | npact: Reduction in bean fly and root rot

damage. Increased bean yields. Increased farner's awareness
of | PMresearch nethodol ogy

j - Start: Sept 1997

k. Projected conpletion: August 1998.

| . Proj ected Person nonths of scientists time: 2 nonths

m Budget : Makerere: $6215.

I.2.9 Assessing factors involved in |IPM production of
cowpeas:

a. Scientist(s): Adipala Ekwanu - Makerere University;
Herman Warren - Virginia Tech.; Peter Esele - Serere
Research: John Peter Takan - Serere Research
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b. Status: New Activity

C. Obj ective(s): (1) To devel op | PM conmponents for cowpea
di sease nmanagenent; (2) Determne effect of plant density,
time of planting and host resistance on devel opnent of major
di seases of cowpea in eastern Uganda; (3) To train farners
to recogni ze and better understand their disease probl ens;
(4) To provide graduate training for one Msc. Student at
Makerere University;

d. Hypot heses: (1) D seases cause significant yield reduction
in cowpea in eastern Uganda. (2) Mst farners are not aware
of di sease constraints in cowea; (3) Plant spacing, timnme of
pl anting, cropping and host resistance affect |evel of
di sease devel opnent, and consequently, affect yield of

cowpeas.

e. Description of Research Activity: Fieldtrials on
cowpea will be replicated in one variety centre and 3 on-
farmsites. Treatnments will include planting 3 tines, 2
spacings, 2 varieties (local and introduced). One
experiment will involve use and non-use of a fungicide.
Each experinmental unit will neasure 8 by 10 m

f. Justification: Field nonitoring reveal ed high di sease
| evel s on cowpea in eastern Uganda. |In the 1996 second

season, there was total crop |oss due to an outbreak of an
unknown di sease. Farners response in sone cases was

i ndiscrimnate use of pesticides to control diseases.
Scientists in Uganda have identified four high yielding
cowpea varieties but it is not known how well these
varieties, conpare to the local cultivars in terns of

di sease resistance and yield under farner nmanaged
conditions. There are sonme | PMtechnol ogi es for nmanagenent
of cowpea di seases, but these need to be tested on-farm

g. Rel ati onship to other CRSP activities at the site:
This activity will be a concurrent wth the CRSP pest

trials at the sanme sites and will involve farners al ready
trained in pest nonitoring and know edgeabl e about
di seases.

h. Projected output(s): (1) Inproved farmer recognition of

di sease problens; (2) Devel opnent of alternative di sease
managenent options; (3) One graduate student trained; (4)
Publ i cati ons

. Projected inpacts: (1) Farners able to nmake better
deci si ons on di sease manage

J . Projected Start: August 1997.
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k. Projected Conpl etion: August 1998.

| . Proj ected Person-Months of Scientist Time per year: 4
nos.

m Budget : Makerere/ SAARI: $6305; Virginia Tech: $4130.

I.2.10 Monitoring, survey, and assessnent of
mai ze/ sorghum i nsects on farmers' fields, varietal
eval uation and nmonitoring seasonal activity of adult

stem borer populations utilizing pheronone traps in
Eritrea.
a Scientists: Mhari Tesfayohannes, Ki dane Negassie -

Research and Extension Division, Eritrean Mnistry of
Agriculture; Hal WIllson - Chio State University

b. St at us: New Resear ch

C. Obj ecti ves:
- Assessnent and popul ati on nonitoring of maize and sorghum
I nsect s
- Devel opi ng appropriate and cost effective insect nmanagenent
strategies for small scal e sorghum and nai ze farners
- evaluating sorghumvarieties for insect resistance.
-Moni toring stem borer popul ations with pheronones

d. Hypot hesi s:
- Appropriate insect assessnent and nonitoring can be
i npl enent ed
-Varities with good insect resistance can be identified
- Phenol ogy of stem borers can be descri bed

e. Description of Research Activity : Assessnment of on-
farminci dence of stemborers in maize and/or sorghum was
regarded as a high priority. Qurrently, a programof on-farm
denonstrations pronoting high-input cultivation of maize as
in dobal 2000 farnmers' fields provides an optinmal set of
sites for nonitoring |ocal stenborer infestation incidence.
Art hropod pests affecting maize in addition to stem borer
i ncl ude arnyworm aphids, |ocusts and Heliothis earworm The
nmonitoring and assessnment will deal with these insects.

Informati on on adult stenborer phenology and flight activity
may be

noni tored by either pheronone traps or bl acklight traps.
Currently,

pheronone traps for stenborers are used at the Hal Hale
station. Light
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traps have been operated in Asmara at the central research
station, but

provi sion of inproved bl acklight traps for use on research
stati ons woul d

facilitate nonitoring of adult stem borer activity.

Wiere the spotted stenborer is present, collection of
phenol ogi cal data may facilitate potential rel eases of
beneficial parasites. However, where mnaize stenborer is the
dom nant species, research enphasis wll need to focus on
varietal tolerance or resistance since biological control
technol ogy may not be effective on an indi genous noctuid

speci es.
Monitoring seasonal activity of adult stem borer popul ations
utilizing

pheronone traps activity will be done both in the highland
and the | owl and zones. Appropriate pheronone traps will be
set up to nonitor the activity of adult stem borer
popul ati ons.

f. Justification
-Past survey data by the Eritrean Mnistry of Agriculture
show that mai ze and sorghuminsects cause significant yield
| osses in these crops. The high priority crops and the
priority insects for collaborative research were agreed upon
between the Eritrean scientists and | PM CRSP researchers.
- A nunber of sorghumvarieties have been eval uated for
potential field use and seven varieties are currently being
consi dered for advanced field trials. However, evaluation of
pest and di sease resistance characteristics associated with
t he advanced varieties is limted to date. Thus, evaluation
of the advanced varieties plus a common | ocal variety was
identified as a high priority.
-Stem borer species abundance will likely differ from
station to station with the nmai ze stenborer, Busseola fusca,
dom nating the central highlands, and the spotted stenborer,
Chilo partellus, represented in | ow and ecologies. This
ecol ogi cal specifity of the borers needs to be ascertai ned.

g. Rel ati onship to other CRSP activities at the site:
This activity wll benefit fromand contribute to simlar
ones in Uganda. The joint results fromthe two | ocations
shoul d allow us to reach general conclusions about stem
borers for the Eastern Africa region in general. Sone
conponenents of this activity will be inplenented on the
sanme farmars' fields and station plots as the disease
rel ated activties.

h. Projected Output(s):
-1 nproved under st andi ng of mai ze/ sorghuminsects status in Eritrea
- Under st andi ng t he phenol ogi es of the high priority insects
-ldentifying insect resistant cultivars
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i Projected | npacts:
- H gher sorghum and nai ze grain yields under the farner's
condi tions.
-H gher incone or on-farmfood supply for the farner

J . Progress to date: New activity

k Start: June 1997

l . Projected Conpletion: Oct ober 1998 (To be conducted for
two cropping seasons)

m Proj ected Person- Months of scientist time per year: 4
nmont hs

n. Budget: (For 1.5 years) The total for Eritrea
Col | aborati ve Research, including this activity, is $37350
allocated to the Eritrean Mnistry of Agriculture. Trave
costs for three US based scientists: $20, 000.

Thi s budget will be charged to the bal ance of the Eritrea
| PM Crop Protection Training fund.

|.2.11 Survey and assessment of the severity and
i nci dence of maize/sorghum di seases and vari et al
evaluation in Eritrea

a. Scientists: Asnelash Wlday - Research and Extension
Division, Eritrean Mnistry of Agriculture; Herman Warren -
Virginia Tech

b. Status: New Activity

C. Obj ecti ves:
- Assessnent and nonitoring of disease incidence and severity
- Devel opi ng appropriate and cost effective di sease
managenent strategies for small scal e sorghum and nai ze
farmers
- evaluating sorghumvarieties for disease reaction

d. Hypot hesi s:
- Appropriate di sease assessnent and nonitoring can be
i mpl ement ed
-Varities with good di sease resistance can be identified

e. Description of Research Activity: This activity will be
done both on d obal 2000 farners' fields and on research
stations. The responses of elite selected varieties
eval uated for di sease response and overal |l agronom c
performance and adaptation will be evaluated . Seven
advanced varieties, i.e. those eval uated and sel ected
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previously at Hal Hal e (highland) and Shanbuko (western

| owl ands) will be planted using a random zed conpl ete bl ock
design with four replications at two research stations, Hal
Hal e and Shanbuko. Plots will be 5m x3/4mx 4 rows where al
data will be taken fromthe center two rows. Overal
agronom c data including grain yield as well as disease and
i nsect incidence and severity will be recorded. The best
varieties will be selected for future investigation and use
i nvol ving | PM

Station based trials evaluating sorghumvarieties and on-
farm mai ze denonstration plots (high input denonstration of
a new variety planted in rows with fertilizer) wll include
periodic sanpling for diseases such as |eaf diseases, snut
and stalk rot. Were both stenborer infestations and stalk
rot occur, relationships between stenborer and stal k rot
wi Il be eval uat ed.

Under this activity, studies and identification of the races
of fungi such as leaf blight and rust will also be done in
the green house at the Hal Hal e research station

f. Justification: Past survey data by the Eritrean Mnistry of
Agriculture show that nai ze and sorghum di seases cause
significant yield | osses in these crops. The high priority
crops and the priority diseases for coll aborative research
wer e agreed upon between the Eritrean scientists and | PM
CRSP researchers

g. Rel ati onship to other CRSP Activities: This activity is
related to the simlar work by the PM CRSP in Uganda. The
results fromthese activities should hel p us to understand
better the mai ze/ sorghum di sease situation and devel op
regi onal di sease nmanagenent strategies for Eastern Africa.

h. Proj ected Qutput:
-l nproved under st andi ng of mai ze/ sorghum di sease status in
Eritrea
- Under st andi ng t he phenol ogi es of the high priority di seases
-ldentifying disease resistant cultivars

i Projected | npacts: H gher sorghum and nmai ze grain yields
under the farner's conditions. H gher inconme or on-farm food
supply for the farner

J - Progress to date: New activity

k. Start: June, 1997

| . Proj ect Compl etion: Cctober 1998 (Experinents are to go on
for two cropping seasons)

m Projected Person - Months of Scientist Time: 4 nonths
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n. Budget: (For 1.5 years) The total for Eritrea Coll aborative
Research, including this activity, is $37350 allocated to
the Eritrean Mnistry of Agriculture. Travel costs for three
US based scientists: $20,000. This budget will be charged to
the bal ance of the Eritrea IPM Crop Protection Training
fund.

|.2.12 Integrated Striga Management for Small Scal e
Farmers of Eritrea and Varietal Evaluation for Striga

a. Scientists: Asnel ash Wl day and Mehari Tesfayohannes -
Research and Extension Dvision, Eritrean Mnistry of
Agricul ture; Brhane Gebrekidan - Virginia Tech

b. Status: New Activity

C. Obj ecti ves: Devel oping appropriate and cost effective
integrated Striga managenent (ISM strategy for small scale
sorghum farnmers and eval uating introduced sorghumvarieties
for Striga resistance

d. Hypot hesis: There are no differences in sorghum grain
yi el d between plots receiving integrated Striga Managenent
and control plots receiving traditional farner practices.

- Al varieties have the sane response to Striga attack

e. Description of Research Activity: Striga sick plots
will be identified in 5 farmers' fields each in the Western
Low ands and the Mendefera area of Eritrea for establishing
and conducting on-farmtrials. In collaboration with the
farnmer owners, paired plots of 1000 nR2 each will be marked
for the trial. The first plot on each farnmer's field will
receive | SMpractices while the second will be nmanaged using
traditional sorghum production practices of the farmer. The
ISMplots will receive the following: N fertilizer applied
at doubl e the recommended rate (with 50% of the N applied
basal and 50% applied at second weeding), intercropping with
beans or field peas, Striga tolerant variety, hand weedi ng
twice (earliest possible weeding and at seed set stage of
sorghum). The 5 selected farns will be considered as 5
replications.

f. Justification: Striga has traditionally been a serious
weed of sorghumin the Eritrean western | owl ands and the
central highlands for many years. Sone fields have been
abandoned because of sever Striga infestations and the | evel
of infestation is increasing every year.
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g. Rel ati onship to other CRSP Activities: Strigais a
serious parasitic weed of sorghumnot only in Eritrea but
t hroughout the maj or sorghum produci ng areas of Sub- Saharan
Africa. The | PM CRSP has on-goi ng research activities on
Striga in both Mali and Uganda. Research results and
information fromthe two sites as well as Eritrea should
hel p us to recommend practical ISMstrategies of Striga in
Sub- Saharan Afri ca.

h. Projected OQutput: An integrated Striga nmanagenent strategy
that is cost effective and appropriate for the Eritrean
smal|l farnmer. ldentification of Striga resistant/tol erant
variety(ies) suitable for Eritrean conditions.

. Projected | npacts:
H gher sorghumgrain yields under the farner's conditions.
H gher incone or on-farmfood supply for the farner.
Depl eted Striga seed reservoir in the plots receiving | SM
practices.

] - Progress to date: New Activity

k. Start: June, 1997

| . Project Completion: Cctober 1998 (Experinents are to go on
for two croppi ng seasons)

m Proj ected Person - Months of Scientist Tinme: 4 nonths

n. Budget (For 1.5 years) The total for Eritrea Collaborative
Research, including this activity, is $37350 allocated to
the Eritrean Mnistry of Agriculture. Travel costs for three
US based scientists: $20,000 This budget will be charged to
t he bal ance of the Eritrea |PM Crop Protection Training
fund.

1.1 Post-harvest Project

a. Scientists: K Ganby - Institute Econom que Rural e- Sot uba;
F.V. Dunkel, D Jenkins - Mntana State University

b. Status: New Activity.

C. Obj ectives: To assist farmers in conducting on-farmtrials
with other alternatives not evaluated in Year 4. These
alternatives include: 1. Neem|eaves. Experinentally test
in the laboratory (MSU) the hypothesis that |ocally-produced
neem | eaf preparations protect cowpeas during storage. |f
results are prom sing, consider including this as an
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alternative for field (on-farmstorage) testing. 2. Solar
dryer for disinfestation with cowpeas (objective in

coll aboration with, in interCRSP activity, with the

Bean/ Cowpea CRSP [ | RADY Caner oon/ Purdue University Project])
3. Use of the fum gant preparation from QO canum imedi ately
after harvest with the scenscent cowpeas in pods.

d. Hypot hesi s:. Locally produced neem preparati ons protect
cowpeas during storage. Solar dryers reduce cowpea danage.
Al ternative cowea storage nethods are avail abl e.

e. Description of Research Activity: This project is a
continuation of the previous four years of devel opnent of an
appropriate survey instrunment and field and | aboratory
anal ysis of grain and cowpea quality during various periods
in the storage cycle. The main focus of this proposal in
Year 5 is to establish a routine evaluation of alternative
storage nethods. The alternatives wll be eval uated
together with the farners fromthe Year 4 studies. As in
Year 4, alternatives are tested at the | ER Sotuba Research
Station prior to testing in the villages. Wth parallel
funding (Montana Agricul tural Experinent Station, Mntana
G ow h through Agriculture, Programfor Applied
Bi ot echnol ogy, and the Undergraduate Schol ars Program
[ MONTS]) a graduate student (MS. in Entonology) and an
under graduate student (B.S. in Biology) wll be invol ved.
These students are conducting, as part of their theses,
simul ated, Mali-condition tests wth Milian, village-
produced neem kernel extract (NKE), Malian bruchid beetles,
and Malian cowpeas. They will use state-of-the-art chem ca
anal ysis (reverse phase high performance liquid
chromat ography with solid phase extraction), bioassays, and
reproductivity studies under controlled conditions. Together
with the field nonitors, the lab results will be introduced
to the farmers

f. Justification: Villagers have nentioned many constraints
to their food storage and marketing patterns. Cowpeas are
one of the highest valued crops produced in these areas of
Mali and they are al so one of the crops nost heavily
attacked by insects during storage. Research in this
activity is designed to mnimze |oss due to insects
(bruchid beetles) during the entire period of storage
bet ween harvest. Wth cowpeas that remain sound, even
during the "hungry period" villagers will have an inportant
source of protein available at honme. Any surplus cowpeas
that the villagers have during the hungry period can be used
to augnent the farmer's liquid assets.
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g. Rel ati onship to other CRSP activities at the site:
W will use appropriate information fromthe Vill age-Based
Neem Proj ect as sone of the alternative nmethods. W wll
al so be introducing plants found in surveys by MD. D akete
(IER) and the triple baggi ng process devel oped under the
Bean/ Cowpea CRSP. In year 5, we will refine the farner
eval uation nethod that we developed in Year 4 with
i ndi vidual farners and their own storage nethod experinents.
W will also use the results of the other conponents in the
project, adapting their evaluation techniques to our speci al
case of several observations over tine, and estimation of
mar ket val ue, and sensory preference.

h. Projected OQutput(s): 1. Mre cowpeas available for food
or sale by farnmers over a longer period of tinme (for at
| east 9 nonths, hopefully for 12 nonths) 2. Devel opnent of
no cost or |low cost alternatives to their present storage
nmet hods. 3. One graduate student trained. 4. One or nore
refereed journal publications.

i Projected I npacts: 1. Better nutritional status in
participating farmfamlies and nore farmincone. 2.
Avoi dance of the use of commercial pesticides for
post harvest. 3. Qualified person power for research and
i nformation di ssem nation. 4. Database for continued R&D.

j - Projected Start: COctober, 1997

k. Projected Conpletion: Septenber, 1998

| . Proj ect ed Person-Months of Scientist Tinme per Year:
12 nont hs

m Budget: MU - $7, 056; | ER - $1, 595

1.2 Devel opment of Vill age-Based Neem

a. Scientists:, KGnby - Institute Econom que Rural e- Sot uba;
F. V. Dunkel, D. Jenkins, L. J. Sears _ Montana State
Uni versity.

b. St at us: Continuing Research

C. Obj ectives: Develop a bioassay to test the efficacy of
vi |l | age- produced soap as a surfactant in the NKE as an
i nsecticide in the postharvest cowpea-bruchid beetle system
In Year 4, mscibility trials with the surfactant had nore
than desired variability. Then in Year 5, the objectives are
to (1) Conduct the full scale bioassay in the |aboratory
(MSU), (2) Conduct a larger scale test at |ER Sotuba and
(3) If the 2 sets of laboratory trials show prom sing
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results, introduce the soap-surfactant alternative to the
farners, and (4) to nake avail abl e a manual press in each of
four villages.

d. Hypot hesis: the efficacy (particularly in preharvest
applications) of the locally produced neem can be i nproved
if formulated with natural, locally avail able surfactants.

e. Description of Research Activity: This project is a

continuation of the previous four years of planning, field
and | aboratory research on the nost effective and efficient
way for Malian villagers to nake use of their neemtrees.
The overall goal is to utilize the neemproducts to relieve
the nost inportant constraints nentioned by the villagers in
our participatory neetings. In year 5 we will develop an
environnental |y safe, no-cost NKE fornulation, that will be
easy to prepare in the vill ages. Four manual presses can be
used by the villagers to produce NKE and ot her products.
The presses will be installed in each of the villages in
coll aboration with the Mali private sector, Goupe de
Recherches et d' Applications Techni ques (CGRAT) After
appropriate | aboratory testing, the idea of using neem

| eaves post harvest and neem | eaf nulch preharvest will be

i ntroduced. Together with the field nonitors, the |ab
results will be introduced to the farners using a set of
drawi ngs and di scussions. The farnmers will continue to use
the results of the research to design their own on-farm
research. 1In collaboration with other co-Pls in the
project, we will test the effectiveness of this nethod of
using "action drawings" will be tested to: a) convey
research results to farnmers and b) encourage farners to
eval uate their own research (on-farmtrials).

f. Justification: Villagers have nentioned many constraints
in their food production system Sonme of these are: a)
destructive activities of insects that attach crops
preharvest, e.g., head bug, neloides beetle, and
grasshoppers; seed-borne fungi that cause seedling danage;
c) destructive activities of bruchid beetles in coweas
after harvest; and d) capital funds fromtheir farmng
operations to purchase needed equi pnent. The neemtree
produces conpounds that can be used in pest nanagenent of
I nsects and m croorgani sns. These conpounds are
concentrated in the neemseeds. There are several
difficulties in the use of neem seeds. These problens are:
a) having time available to harvest the seeds when they are
bei ng produced; b) storing those seeds to prevent funga
i nvasion, particularly by the nycotoxi n-produci ng fungus,
Aspergillus flavus; c) having a press avail able to produce
the NKE to use for pest managenent when the | PM nonitoring
systemindicates an insect species is reaching its economc
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threshold; d) once the farmer produces NKE, maintaining the
i nsecticidal properties until used.

g. Rel ati onship to other CRSP activities at the site: The
preharvest studies with neemestablished that the results
are efficacious. Qur Year 5 studies will provide a product
that is safer and | ess expensive than that initially used in
the field experinents. The proposed peri urban hi gh-val ue
horticultural project will be able to use sone of the
preharvest and postharvest formulations that we are
devel opi ng under this conponent. The postharvest
alternatives will have additional alternatives to use in
their farmer eval uation experinents.

h. Projected Output(s):
1. A liquid neem product that can be used preharvest and
not be fornmulated wth gasoline or other petrol eumbased
solvents. 2. QOher neem products that can be used
effectively in postharvest environnments and not affect
sensory acceptability of the product by the human consuner.
(Protection for at |least 9 nonths, hopefully for 12 nonths)
2. Devel opnent of no cost or |low cost alternatives to their
present preharvest fornulation for neem storage nethods. 3.
One graduate student trained. 4. One or nore refereed
journal publications.

. Projected Inpact: 1. Better nutritional status in
participating farmfamlies, nore farmincone, and a
relation of this conponent of the IPMCRSP with the private
sector in Mali.

2. Avoi dance of the use of commercial pesticides for
preharvest and postharvest. 3. Qualified person power for
research and information di ssem nation. 4. Database for
conti nued R&D.

] - Projected Start: Cctober 1, 1997

k. Projected Conpletion: Septenber 30, 1998

| . Proj ect ed Person-Months of Scientist Tinme per Year:
12 nont hs

m Budget: MU - $6,804; |ER - $1,595

1.3 Post Harvest Technol ogy Denmonstration Trials for
Cowpea and Beans:

a. Scientists: S. Kyamanywa, A, Ekwamu, Mkerere: Anbrose A ,
NARO H. WIIson, M Erbaugh, OSU
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b. Status: Continuing Activity

C. Obj ectives: To evaluate the effectiveness of several post-
harvest storage practices of cowpea and beans.

d. Description of research activities: Follow ng cowea
harvest in Kum and bean harvest in Iganga D stricts, seven
sanmples of 2 kg will be taken fromone farners' storage in
each of the four cooperating farners' associations. Each
sanple will receive a different treatnment: (1) a control
with only stored grain; (2)Sanple mxed with 1% tobacco
dust; (3) a sanple mxed with one part ash and six parts
cowpea; (4) a sanple mxed with three parts ash and four
parts cowpea*; and (5) a sanple that is solar heated*;( 6)
sample mxed with 1% marigold; ( 7) Sanple solar treated
The experinment will be explained to groups of farnmers at the
tinme of sanple extraction. suggested. Sanples will be
opened and exam ned three times during the storage peri od.

*These net hods have ben tested by the Bean/ Cowpea CRSP and
found to be efficacious (kitch et. A ., 1992).

e. Hypot heses: Post harvest controls recommended by the
Bean/ Cowpea CRSP wi || provide nore effective control than
i ndi genous practices. Controls suggested by the Bean/ Cowpea
CRSP wi Il be effective on beans as well as cowpeas.

f. Justification: Losses attributable to bruchids in stored
cowpea and beans are substantial. Wereas the proposed
storage net hods have been tested on cowpea in West Africa,
t hey have not been tested in Uganda nor on beans.

g. Rel ati onship to other research activities at the
site: These activities focus on crops designated as
priorities during the 1995 PA. There are other |PM CRSP
activities in Uganda on cowpea and beans that relate
directly to this activity. They also provide an | PM CRSP
activity that can be conducted post-harvest and thus contact
can be nmaintained with farner associ ati ons.

h. Proj ected outputs: Farmdenonstrations and, if effective,
extension bull etins and recommendati ons on i npl enentati on.

i . Projected inpacts: reduced | oss of stored cowpea and beans;
prol onged period of effective storage of these two crops.

] - Start: July 1997

k. Projected conpletion: August 1998

| . Proj ected person-nmonths of scientist time per year: 6
mont hs
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m Budget : KARI : $4070; OsU. $1026

I11.1.1 An Econom c Analysis of Integrated Stria Control
in Mali.

a. Scientists: M Sissoko, Denba Kb Me. Touré Kadi at ou
Niang — I[ER D. Taylor, J. Miullen (graduate student), Sarah
Ham I ton — Virginia Tech

b. Status: Continuing activity.

C. Obj ectives: 1) Estimate the costs and benefits associ at ed
with a village-level programdesigned to eradicate s.
hernmont hica; 2) ldentify the policy instruments available to
village-level and country-wi de institutions to facilitate
adoption of the eradication program 3) Assess the costs and
benefits associated with the respective policy instrunents.

d. Hypot heses: 1) The benefits associated with eradication of
s. hernonthica are larger than the costs; 2) Production
constraints faced by the rural poor preclude adoption of an
eradi cation programin the absence of institutional support
and/ or incentives; 3) Village-level institutions can ensure
t he adoption of an eradication programat a |ower financial
cost than country-wi de institutions.

e. Description of Research Activity: There are two primary
conponents to this activity: a biological conmponent (i.e.,
design of a programto eradicate s. hernonthica) and an
econom ¢ conponent (i.e., analysis of the costs and benefits
of the eradication program). Specific activities associ ated
with each conponent are as follows: Biological Conponent:
Forecast the effects of individual control neasures and
integrated prograns on s. hernonthica's: (1) germnation
(2) reproduction; (3) fecundity; (4) seed dispersion; (5)
seed survival; (6) ability to reduce yield of host plant.

The striga field trials conducted as part of the |IPM CRSP
Mali project will provide sone of the relevant data (see
Section 1.2). Previous studies will be consulted for the
remai nder of the biological data. In the absence of data
regardi ng the potential synergistic and/or countervailing
effects of integrating practices, the efficacy of an
integrated programw || be extrapolated fromthe efficacy of
it's individual practices including: Economc Conponent:
(1) estimate the costs of adopting individual practices to
control S. hernonthica; (2) identify any econom es of scale
fromadopting a package of practices; (3) determne the
cost-m ni m zi ng package that will eradicate hernonthica. (4)
design an incentive-conpati ble contract that can be enforced
by a village-level institution to ensure adoption of the
| east -cost eradication program (5) estinmate the costs to
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the institution of enforcing such a contract; (6) estinmate
the social costs of pursuing policy instrunents available to
the Malian governnent that woul d i nduce adoption of the
eradi cati on program

The necessary econom c data will be conpiled from
government price reports and househol d producti on data sets.
Presently, two househol d data sets are bei ng considered for
use: one fromICR SAT and the other fromthe Sikasso G oup.

As eradication is a dynam c problem—- the seeds of S.
her nont hi ca may be viable in the ground for up to 20 years —
a dynam c progranm ng nodel wll be devel oped to determ ne
the | east-cost eradication program Econonetric techni ques
will be used to exam ne the costs of the various policy
i nstruments.

f. Justification: The parasitic weed Striga is considered the
nost inportant pest in Mali. Between 75 and 100 percent of
cereal fields are invested with Striga to sone degree,
resulting in crop |losses that range from20 to 100 percent
of potential yield per field. For any farmer such | osses
woul d be staggering, but Striga' s preference for |ow
fertility soils neans that the nation's nost vul nerabl e
farmers cultivating the | east productive |land, are those
nost severely affected by the weed.

S. hernonthica is the species of Striga nost prevalent in
Mal i, attacking sorghum mllet and cowea, as well as other
crops. The design of an affordable programfor controlling
s. hernonthica is needed to secure the food supply of the
rural poor. Gven the prolific nature of s. hernonthica — a
single plant may generate nore than 200,000 seeds -
eradi cation nmay be the optinmal control strategy.

Eradi cati on woul d have both direct and indirect effects on
the welfare of farnmers. Direct effects include the increase
in cereal yields due to the absence of s. hernonthi ca.
Indirect effects result fromfreeing resources previously
dedicated to controlling the weed.

g. Rel ati onship to Other Activities at the Site: The
Striga field trials described in Section 1.2 will provide
some of the biological data needed to design the eradication
pr ogram

h. Projected OQutputs: 1) an analysis of the costs and
benefits to farmers of eradicating S. hernonthica in the
absence of outside intervention; 2) design of an incentive-
conpati ble contract that will ensure adoption of the |east-
cost eradication programand can be inplenmented by a
village-level institution; 3) an analysis of the costs and
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benefits to farmers and the costs to the village-I|evel
institution of inplementing the aforenmentioned contract; 4)
an analysis of the costs of pursuing the policy instrunents
avai l able to the federal government that woul d i nduce
adoption of the eradi cation program

i Progress to date: Primary and secondary data coll ected and
prelimnary anal yses conpl et ed.

J . Projected I npacts: A greater understanding of the role
institutions may play in the inplenentation of | M prograns,
as well as their limtations.

k. Projected Start: Septenber 1995.

| . Proj ected Conpl eti on: Decenber 1997

m Proj ected Person-nmonths of Scientist Time: 5.

n. Budget: IER $2057; Virginia Tech: $10683.
I11.2.1 Understanding Farmer know edge of Cowpea
Producti on and Pest Managenent in Eastern Uganda.

a. Scientist(s): Adi pal a Ekwanu - Makerere Univ.; Prossy
| subi kalu - Makerere Univ.; WMark Erbaugh - Chio State Univ.

b. Status: Continuing Activity

C. Obj ective(s): (1) To explore the influence of farner
production goals on the choice of cowpea production nethods
and pest managenent practices; (2) To identify production
practices used by farners to produce cowpea; (3) To
understand farner rational es and deci sion nmaking for using
these practices particularly in regards to pest
managenent; (4) To identify nethods and strategi es used by
farnmers to manage the pests of cowpea.

d. Hypot heses: The case study nethodol ogy to be used in this
study does not entail a formal test of hypotheses. However,
theoretical propositions that will be explored are: (1)
Farnmers’ production goal influences the choice of production
practi ce and pest managenent strategy; (2) Farner know edge
of cowpea production and pest managenent is simlar in the
three districts; (3)Farnmers produci ng cowpea for nmarket are
nore likely to be using pesticides and using themon a
schedul ed basi s;

(4) The necessity to control pests influences the choice of
production practices; (5)Commrercial farmers of cowpea are
nore apt to rely on external markets for pesticides and crop
producti on.
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e. Description of Research Activity : Gaduate student,
Prossie |subikalu from Makerere University, Departnent of
Agricul tural Extension Education will be posted to the field
during the second rainy season (1997) and the first rainy
season (1998) to conduct case studies of cowpea producers in
three districts in Eastern Uganda. In each district 2
commercial, 2 dual purpose, and 2 subsistence producers were
identified and selected for case studies. Case studies wll
permt a thorough tracking of individual perspectives and
interpretations regarding crop production and pest
managenent .

f. Justification: The |IPM baseline study of producers
conducted in 1996 and an econom c anal ysis of the production
of cowpea in Northern and Eastern Uganda conducted in 1995
establ i shed that between 78 and 92 percent of all sanpled
farmers used pesticides on cowpeas. Understanding | ocal
know edge and rational es for using pesticides, other pest
managenent practices including production practices wl|
assist in the design of future pest nmanagenent interventions
that seek to reduce pesticide use and inprove production of
cowpea.

g. Rel ati onship to other CRSP activities at the site:
Cowpea was a crop selected for IPMCRSP investigation by the
PA conducted in 1995. A follow up baseline study established
that pesticides were commonly used on cowpea. |nformation
generated in this study will be used to generate conponent
studi es, nore detailed analysis of farmng systens and
pesticide use, and the inpacts of production goals on
cowpea.

h. Projected outputs: (1) MS. thesis; (2) training of a
femal e social scientist involved with crop protection in
Uganda.

i Projected I npacts: (1) Inproved understandi ng of pesticide
use and factors associated with pesticide use in Eastern
Uganda; (2) Suggested IPMinterventions for cowpea; (3)
Enhanced capacity to diffuse inproved | PMtechnol ogies; (4)
Pol i cy reconmmendati ons regarding availability and regul ation
of pesticide nmarkets.

j - Projected Start: Septenber, 1997

k. Proj ected Conpl eti on: Decenber, 1998

| . Proj ected Person-Months of Scientist Tinme per vyear: 2
nmont hs

m Budget : Makerere: $2440; OSU:. $3977.
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I11.2.2 Extension and Farmer Field Training and Training
Mat eri al s

a. Scientists: Sanmuel Kyamanywa, Adipala Ekwanu, Makerere
Univ.; Dr. Josephy Orykot, GCeorge Epieru, Peter Takan -
SARI; Denis Kyetere, Twaha Lule - NARI; Mark Erbaugh, Ha
Wllson - Chio State Univ.; Herman Warren - Virginia Tech

b. Status: Continuing Activity

C. Obj ective: (1) To informextension agents and farnmers about
results of insect and di sease nonitoring activities and on-
farmtrials; (2) To inprove crop and on-farmtri al
nmonitoring; (3) To devel op a training nmanual including fact
sheets (4) To informadditional farnmers in participating
NGOs about | PM CRSP activities.

d. Hypot heses: (1) That training sessions and fact sheets wll
expand the audi ence and awar eness of | PM CRSP activities;
(2) That training sessions will increase know edge and
understanding of IPM and |IPMpractices including field
scouting, pests and disease identification, varietal
resi stance, and agronom c practi ces.

e. Description of Research Activity: Training nmaterials
wi Il be devel oped for a one day training session for farners
fromeach of the participating NG groups and for additional
crop protection extension agents. Prior to the training
sessions fact sheets on priority pests and their managenent
will be devel oped. At the training sessions farners who have
not participated in IPMCRSP activities will be invited.
Trai ning session topics will include explanation and
justification of IPM nethod, rationales and results of crop
pest nonitoring; identification of insect pests, diseases
and beneficials; explanation and inplication of trials, and
in Kum District, pesticide safety and nmanagenent.

f. Justification: Farners during the evaluation of the crop
nonitoring activities conducted in July, 1996, and again
during discussions with farnmer groups in March, 1997,
requested information on project findings and materials that
identified pests and reconmended pest control nethods.

Di scussi ons at Extension Headquarters at Entebbe reveal ed
that IPMtraining materials were not avail abl e.

g. Rel ati onship to other CRSP activities: Further
integration of farners into | PMresearch process and
denonstration of visible and sustai nabl e research support
for farmers and field extension agents.
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h. Proj ected Outputs: Docunentation of results to-date for
farmers, production of farmer training manual including fact
sheet s.

. | npact s: Enhanced farnmer knowl edge of and participation
with IPMCRSP activities. |Inproved nonitoring of crop pests
and on-farmtrials. |Increased contact between
resear cher/extensi on agents and farners and rei nforcenent of
| PM research and delivery system

j - Projected Start: Novenber, 1997.

k. Progress to date: Updating and informng farnmers and
extensi on agents of research progress has been a part of
nost site activities. This activity provides |evel of
effort and funding to produce nmaterials and a nore fornal
awar eness rai si ng program

| . Projected Conpletion: July, 1997.

n. Proj ected Person-Months of Scientists Time per year:
2.5 nont hs.

0. Budget : Makerere/ MAAI F: $4290; OSU: $6030.

I11.2.3 Impact Assessment of | PM CRSP Activities in
Uganda

a. Scientists: Sanuel Kyamanywa; Adipal a Ekwanu, Jovan
Ti bezi nda - Makerere Univ.; Mark Erbaugh - Ohio State Univ.;
Dan Taylor - Virginia Tech.; Joseph Arichat; Dr. George
Epi eru, Peter Takan - S A R1; Twaha Lule - NARI.; Valdo
(deke, Edison Mvanje - Extension

b. Status: Continuing Activity

C. Obj ective: Three related activities wll be conbined into
an i npact assessnent of |IPM CRSP activities. (1) Researcher
eval uation of on-farmtrial conponents followed by a farnmer
eval uati on includi ng adoption potential of on-farmtria
conponents; (2) Evaluation of participating extension agent
and farner participants' know edge of pests, on-farm
nmoni toring techniques, on-farmtrials, and pest/crop control
measures including IPM (3) Evaluation of diffusion effects
wi th non-participating farmers and extensi on agents.

d. Hypot heses: (1) Researcher assessnents of on-farmtrial
conponent technologies will match those of farners; (2)
Participating extension agents and farmers will be
know edgeabl e of pests, on-farmnonitoring techniques, on-
farmtrials, and pest/crop control mneasures including |PM
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(3) Know edge of IPM CRSP activities will have diffused to
nei ghboring farmers or other farners in participati ng NGCs.

e. Descri ption of Research Activities: (1) Researchers
will evaluate trials using partial budgets including yield,
mar ket prices, and input data including |and preparation
nmet hod, nunber of weedi ngs, seed source and rate, and pest
control method. This will be followed by farner eval uations
of yield, [abor, and adoption potential. (2) Extension
agents and farners wll be asked to identify key pests and
the stage of crop growth when pest attack is nost severe.
On-farm nonitoring techni ques including sanpling,
identification, and record keeping; on-farmtrial nethod and
conprehension of trial purpose; and, know edge of pest
control recommendations and IPMw ||l be eval uated using
multiple scaled itens. (3) Neighboring farnmers and ot her
non-participating farmers will interviewed to assess their
know edge of I PM CRSP activities.

f. Justification: The main purpose of |PMCRSP activities in
Uganda is to devel op effective pest control practices and to
devel op and spread know edge (information) regarding | PM
Effective | PM prograns rely on know edge and i nformation
creation and di ssemnation (USDA, 1994). Thus, this
activity wll assess both the effectiveness of conponent |PM
practices and know edge creation and diffusion, and thus the
overall inpacts to-date of IPM CRSP interventions at
research sites in Uganda. This type of assessnent will also
be used to orient and direct project activities for the
follow ng year's activities.

g. Rel ati onship to other CRSP activities at the site:
This activity as conceived is an overall evaluation of site
activities and is related to each of the individual
activities at the site.

h. Proj ected Outputs: An assessnment docunment that will
eval uate successes and limtations of project activities,
identification of factors affecting pest nanagenent and the
adoption of IPMtechnol ogies, and an assessnent instrunent
and protocol.

i Projected | npacts: Know edge of future research and
trai ni ng needs and increased adoption of |IPM practices.

j - Project Start Date: Novenber, 1997

k. Proj ect Conpl eti on Date: June 27, 1998

| . Proj ected Person-months of Scientist Time: 4 nonths

m Budget : OSU $3, 500; Maker er e/ NARO $1, 452
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V. Training Activities

IV.1.1 M. M NDaye will have entered his MS. programin
Entonol ogy at Chio State University with Drs. Hal WIIson
and Richard Edwards serving as his advisors.

IV.1.2 A person will be selected for an MS. programin
Ent onol ogy or Plant Pat hol ogy at the University of Mali.

IV.2.1 M. Prossy Isubikalu will initiate her field work at
Makerere University on Soci oeconom ¢ Factors Associated Wth
Pest Managenent of Cowpea. Her programis being jointly
supported by the Rockefeller Foundation and the |PM CRSP.
Drs. Erbaugh and Ekwarmu, co-pi's on the | PM CRSP are serving
on her committee.

I'V.2.2 A Mkerere University Master's student in Entonol ogy, M.
Mat uma Teddy Kauma, wll work with Dr. Kyamanywa to
coll aborate with ICIPE in the post-rel ease establishnment of
the beneficial parasitoid, C flavipes, on the exotic stem
borer, C. partellus and other indigenous stem borer species.

I'V.2.3 A Mikerere University Master's student , M. O awo

Martin, will work with Drs. Adi pala Ekwamu and Herman Wrren
on devel opi ng | PM conponents for cowpea di sease managenent .
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Fifth Year Workplan for the Latin American Site

Fifth year IPMresearch in the Latin Arerica sites will continue to
include five major workplan areas: (1) social, economc, policy,

mar ket i ng, and production system anal yses; (11) assessnent of cropping
systens including organi c approaches; (lI11) biological contro

techni ques; (1V) targeted di sease and insect control; and (V)

I ndi genous pest nmanagenent know edge. These research areas are

descri bed bel ow al ong with several sub-activities for each area.

l. Social, economc, policy and production system anal yses

a. Institutions: Purdue, Estudio 1360 (Asturias), Univ. del Valle
(Sanchez), Ohio State, Virginia Tech, |ICTA ZAMORANO, and
GEXPRONT/ ARF wi | | be involved. Scientists are |isted under each
sub-activity.

b. Obj ectives: The objectives of this activity are (a) collaborate
in the assessnent of pest problens, current control practices,
and regul atory policies, (b) continue to assess institutional and
policy factors that influence pest managenent practices and | PM
I npl enent ation, (c) devel opnent of viable export narket
strategies for non-traditional crops and assessnent inpacts of
their inplenentation on small producer sustainability, and (d)
determ ne the inpact of current non-traditional agricultural
export (NTAE) practices and IPMalternatives on the soci al
wel fare of small farnmer househol ds.

C. Description of research activity: These activities are a
cul mnation of prior years research which is designed to provide
the basis for devel oping | PM production systens and the inpact of
ef fective pest control practices for Quatenal an and Hondur an
farmers growi ng non-traditional crops for export. This research
is vital to the devel opment of conmercial operating pest
managenent systens that neet the overall |PM CRSP project
obj ectives of reduced pesticide use and enhanced post harvest
quality for non-traditional export crops.

d. Justification: These activities result in docunentation of
ef fective pest control practices, institutional, social and
post harvest factors influencing pest nmanagenent for NTAE crops.
This research is essential to the devel opnent of alternative |PM
strategi es and enhanced econom c opportunities within the region
that are response-effective within the context of small NTAE
farmer abilities.

e. Projected outputs: (1) Devel opnent of performnmance-proven
croppi ng systens, identification of relevant pest problens,
under st andi ng of current control practices, devel opnent of
sust ai nabl e 1 PM production nodels, and the institutionalization
of response-effective IPMpractices that | ead to preinspection
and enhanced market opportunity, (2) definition of regulatory
i ssues and policies that enhance | PM adopti on and encourage safe
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food production and inproved export narket practices, (3)
qguantification of soci oeconom c and econoni ¢ benefits and/ or

ri sks fromcurrent pest managenent practices versus |PM
strategies, (4) devel opnent of reconmendations for alternative
crops/cropping strategies with high potential for market success.

f. Projected inpacts: (1) In country institutionalization of |IPM
CRSP strategies that result in reductions of pesticide use and
i nprove food safety, postharvest quality, enhanced export
mar ket opportunities, and inproved small farner sustainability in
NTAE crops, (2) inproved pesticide registration and | abeling
policies resulting in lower rejections fromchemcal residues for
non-traditional export crops; increased producer market position
and profitability, (3) IPMpractices acceptance at the community
| evel .

g. Start: Projects began in 1994.

h. Projected conpletion: Septenber 1998

.1 Devel opnent of Econom c, Socioeconom c, Production, and
Post harvest Marketing Performances for Achieving Fully
I ntegrated | PM Management Strategies and the
I nstitutionalization of Preinspection Programs in Snow
Peas, Fresh Vegetables, and Small Fruits

a. Scientists: G Sullivan, S. Wller - Purdue University; L.
Asturias - Estudio 1360; G Sanchez - Univ. del Valle; L. Caniz -
APH'S; L. Calderén - ICTA, R Wllianms - Chio State University.

b. Status: Continuing research activity. Year 4 workplan results
i ncl uded assessnent of econom c, social, and institutional
policies, regulations, and practices that inpact inplenmentation
of IPMstrategies, export market opportunities, and pesticide use
in NTAE fruit and vegetabl e cropping systens in Guatenal a and
Honduras. Further tests included field studi es assessing
performance tested | PMinsect, disease, and weed pest managenent
practices within and between comrercially inportant fruit and
veget abl e croppi ng systens, including effects of intercropping,
trappi ng, and scouting on the |levels of insect pests and di seases
i n Quat emal an NTAE crops. Consi derable effort was placed on
research designed to all ow devel opnent of preinspection protocols
for NTAE crops in Quatenal a including production
practi ces, post harvest handl i ng and expansi onary export narket
strategies. These activities will be conpleted and prograns
devel oped in year 5.

C. Obj ectives: Year Five objectives center on bringing closure and
holistic integration to research activities that establish the
basis for institutionalizing sustainabl e NTAE
producti on/ post harvest/ marketing systens for fresh vegetabl es and
smal|l fruits in Quatenal a using performance tested/ proven | PM
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practices. These activities will include: (1) assessnent and

i ntegration of performance proven | PM practices for insect,

di sease, and weed pests in snow peas and branble fruits, (2)
assessment and integration of response-effective institutiona
pol i cies and regul ati ons that enhance econom ¢ and soci oecononi c
wel fare in the NTAE sector, (3) finalization of production,

post harvest, and export marketing strategies that enbody enhanced
| PM performances and i ncrease econom c sustainability at the
producer level, (4) final determ nation of the conbined effects
of scouting-based pesticide prograns/applications and strip-
croppi ng practices (snow peas/broccoli) on insect and di sease

| evel s, including quantification of |ower chem cals use and | PM
benefits, (5) devel opnent of revised policy and program
strategies that lead to the institutionalization of |PMpractices
in the NTAE sector, including preinspection in snow peas and
branble fruits and HACCP-1i ke nonitoring systens to assure
response-ef fective perfornmances over tine.

d. Hypot hesi s: Prei nspection prograns will institutionalize NTAE
crop sustainability when included as a final conponent of |PM
crop production systens, and inprove the soci oeconomc wel fare of
smal | NTAE producers.

e. Description of research activity: 1In collaboration with L.
Asturias, G Sanchez, S. Wller, L. Caniz (APH S) and L. Cal der6n
(ICTA), IPMcase studies at Cuatro Pifos and Fl or Patzunera will
be finalized. These case studies which include surveys of actual
production practices and social aspects affecting production
will focus on the evaluation of current and alternative pest
managenent practices in various settings within the farmng
community (small farners, cooperative nenbers, and plantation
farns). Inpact assessnents and performance audits will be
finalized and integrated into holistic managenent strategies and
| PM producti on systens.

In collaboration with S. Wller, G Sanchez, R WIllians, and L
Cal der 6n, performance tested technical data fromI|PM CRSP Year 3
and 4 research activities will be integrated with case study
production nodels that generate total systens approaches for

achi eving | PM CRSP obj ectives. Performance nodels wll be

devel oped focusing on snow peas, broccoli, and branble fruits
(bl ackberries and raspberries).

In collaboration with I CTA, APH' S, and GEXPRONT/ ARF post har vest
practices will be finalized fromIPMCRSP Year 3 and 4 research
Performance audits will be conpleted and eval uated. HACCP-Ii ke
control strategies will be established for devel opnment of final
pr ei nspecti on program devel opnent in snow peas, broccoli, and
branble fruits. These activities will provide the basis for
finalization of a fully integrated, holistic, total systens
approach to institutionalizing IPMstrategies in the NTAE sector
of Guatemal a; fromsnall producer to export shipper to

whol esal e/retail buyers at U S. ports-of-entry.
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f. Justification: The research and survey activities during years
2-4 under this project need to be incorporated into workable | PM
production practices based on current soci o-economc factors,
research results and the scientific realities of NTAE production
obj ecti ves.

g. Rel ati onship to other CRSP activities at the site: This
activity epitomzes the strong col |l aborative research objectives
of IPM CRSP in the NTAE sector, including: (1) docunentation of
traditional know edge and practices (Purdue; ALTERTEC, |CTA), (2)
basel i ne assessnment of institutional policies, regulations,
practices, and barriers (ICTA; Purdue; Estudio 1360/ Asturi as;
CEXPRONT/ ARF), (3) docunentation of econom c, social, and gender
i mpacts of current and inproved | PM practices (Purdue; Estudio
1360/ Ast uri as; GEXPRONT/ ARF), (4) devel opnent of sustainable and
expansi onary NTAE strategi es that incorporate performance proven
| PM practices, reduce chem cal use, and inprove soci oeconomc
wel fare of small producers (Purdue; Cnhio State Univ.; APH S
GEXPRONT; Estudi o 1360/ Asturias; |1CTA), (5) strengthening the
institutional research capacity and research coll aborations in
the host country (Purdue; Onio State Univ.; | CTA, GEXPRONT/ ARF
ALTERTEC), (6) expedite the transfer of performance proven |PM
research and technol ogy to public and private sector institutions
for inplenentation at the producer |level (Purdue; Chio State
Univ.; APH'S), (7) devel opnent of strategies that lead to
expanded market opportunity in the NTAE sector at all levels
(Purdue; CGEXPRONT/ ARF) .

h. Projected outputs: The finalization and institutionalization
of performance proven, sustainable IPMpractices that benefit
producers, exporters, consuners, the Governnent of Cuatenala, and
the Latin American Region overall.

. Projected i mpacts: The finalization and inplenentation of
per formance proven, sustainable |IPM practices in the NTAE sector
of Guatenmal a potentially translates into nmajor econom c,
soci oeconom ¢, and environnental benefits, including: (1) | ower
production costs and higher net returns to managenent at the
smal | producer level, (2) reduced use of chemcals, particularly,
non- conpl i ance chem cal s and/or usage that |eads to rejection at
U S ports-of-entry, (3) greater safety and | ower hunman heal th
ri sks at the producer and consunmer |evels, (4) standardi zed
pol i cies, regul ations, and nmanagenent practices for achieving
hi gher performance, greater soci oeconomc welfare, and | ower
econom ¢ risk, (5) expanded and sustai nable export markets in the
NTAE fresh produce sector. Research indicated that Cuatenal a
could nearly double current levels of U S export trade in snow
peas, sugar snaps, bl ackberries, and raspberries, thereby
achi eving over $100 million in U S. export trade annually.

J - Start: Cctober 1997.
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k. Projected conpletion: Septenber 1998

| . Proj ected person-nmonths of scientist time per vear: 15

m Budget : $104, 192

.2 Socioeconom c and Econom c | npact Assessment of
Performance Proven | PM Strategies on Small Farm
Househol ds in the NTAE Sect or

a. Scientists: L. Asturias - Estudio 1360; G Sullivan - Purdue
University; S. Hamlton -Virginia Tech

b. Status: Continuing research activity. By the end of Year Four
a comunity-1level survey conducted in Xenimaj uyu, Tecpan, wll
have provided results on the soci oeconom ¢ inpact of non-
traditional export crops as well as a basis for assessing the
research design. Building on this community-Ievel research
experience, during Year Five a simlar survey will be conducted
in a broader regional area represented by several conmunities
differing in time involvenment in non-traditional export
agricul ture.

C. Obj ectives: (1) Descriptive anal yses of the farners
perceptions on pests, chem cal pesticides, and pest nanagenent in
NTAE crops, (2) conparative anal yses of cooperative policies
regardi ng pest managenent regines with actual practice used by
cooperative farners, (3) conparative anal ysis of phytosanitary
and aesthetic criteria used at different points in the producer-
i nternedi ary-agroexport plant chain to reject snow peas, (4)
final assessnent of socioeconom c and econom c inpacts on NTAE
producers at the household and conmunity | evel.

d. Hypot heses: Non-traditional agricultural export (NTAE)
production strategi es comensurate with sustainable |IPM practices
can generate high soci oeconomc benefits at the snall
farm househol d | evel s.

e. Description of research activity: (1) conduct a regional
survey in 3-5 communities representing differing tine
i nvol venrents in NTAE agriculture and nmaj or production areas. A
random sanpl e of 300-500 households will be used, according to
desi gn research needs and avail abl e budget, (2) institutional
policies regardi ng pest managenent will be studied at two
cooperatives by neans of literature review, interviews with
managerial and field staff, and interviews wth cooperative
farmers, (3) conduct interviews with different participants in
the commercialization chain: farnmers, small internediaries, |arge
i nternedi aries, agroexport-plant enployees in charge of receiving
produce, production managers, etc.
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f. Justification: These activities will result in information
that will provide assessnents of pests, pesticides, pest control
practices, institutional and soci oeconomc factors influencing
pest control, and nmarket opportunities for export of non-
traditional crops. These assessnents are necessary to all ow
devel opnent of econom c opportunities within GQuatermala and in
desi gning appropriate IPMprograns that are effective within the
context of the CGuatenal an small farners.

g. Rel ati onship to other CRSP activities at the site: The
soci oeconom ¢ research was initiated with a literature revi ew of
i mpact of NET crops in Quatemala, which was presented in a
col | aborati ve paper (available in Spanish and English). It
continued with a survey anong | eader farners and internediaries
on the soci oeconom c inpact of the 1995-1996 snow peas crisis due
to detentions on USA ports because of |eaf m ner presence in
pods, as well as with a descriptive analysis of the context of
production and commerci al i zati on of snow peas. Leader farners
represented 51 snow peas producing small communities in Quatemal a
central highlands. Results fromboth the survey and the
descriptive analysis were presented in a second report (English
version). Three soci oeconom c case studi es of snow peas snall
producers were conducted during two growing cycles as part of a
broader study in which Dr. Sanchez nonitored several producers,
small and large, with special attention on pest nmanagenent
reginmes. Athird report focused on the soci oeconomc study of the
smal | producers was prepared (|l ong Spani sh version is being
reviewed in order to produce a briefer version in English).
Et hnographi c fi el dwork has been conducted in Xenimajuyu as part
of a community study and has resulted in seasonal cal endars,
conmuni ty mappi ng, crop inventory, pest and pesticide
information, and | ocal agricultural history. Survey in this
community will be finished in Year Five. Year Five activity has
been subdivided into three sub-activities: a nmajor regional
survey, which will provide information on pests, pesticides, pest
managenent, and soci oeconom c i npact; a conparative anal ysis of
institutional policies regarding pest managenent at the
cooperative level; and an et hnographi c study of the phytosanitary
and aesthetic rejection of snow peas through the
commerci alization chain. This last sub-activity will contribute
to conpl enent the soci oeconom c and cultural side of the current
col | aborative research conducted by | PM CRSP and APH S on
nmoni toring snow peas fromproduction in farnmers' plots to
processing in agroexport plants to inportation in USA

h. Projected outputs: Three reports corresponding to the three
sub-activities.

i Projected inpacts: Socioeconom c and cultural information that
allows an interdisciplinary teamto suggest programatic
recommendati ons on: noving small farmers from hi gh dependence of
agrochemcals to IPMpractices, lowering their risks in NTAE
agriculture and inproving their socioeconom c benefits.
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Start: Cct ober 1, 1997.

Projected conpletion: Septenber 30, 1998.

Proj ected person-months of scientists time per vyear: 20

Budget : $57,400 (PL 480)

Devel opment of Preinspection Protocols in NTAE s Using
| PM Strategies to Achieve Higher Levels of Performance

Sci enti sts: R Santa Cruz - GEXPRONT/ARF, K Illescas - ARF;, L.
Calderén - ICTA; L. Caniz, L. De Le6tn - APHS; G Sanchez - Univ.
del Vvalle; G Sullivan, S. Weller - Purdue University.

Status: Continuing research activity

Obj ectives: (1) establishnent of APH S approved prei nspection
protocols in snow peas, broccoli, and branble fruits to achi eve
hi gher NTAE performances, (2) achieve |ower |evels of chemca
use and hi gher quality production through institutionalized

prei nspection prograns based upon performance proven | PM CRSP
strategies, (3) expand NTAE shipnents with fewer rejections at
the U S. ports-of-entry, and (4) establish NTAE policies that
enhance sustainability of small farmer househol ds.

Hypot hesis: The institutionalization of NTAE preinspection
policies and prograns will significantly increase the

i nternational market conpetitiveness and sustainability of al
producers.

Description of research activity: (1) participate in the
testing and devel oprment of production protocols that lead to
prei nspection programinpl enentation, (2) assist in the

devel opnent of postharvest preinspection protocol devel opnent,
and (3) collaborate in the devel opnent of industryw de policy
devel opnent to institutionalize NTAE preinspection.

Justification: Wthout a formalized preinspection programfor
NTAE crops, CQuatenmala's small farners remain at risk due to
excess pesticide residues and above threshol d pest counts at U S
ports-of-entry. Realization of export market potentials, and
smal | producer sustainability, require inplenmentation of

prei nspection protocol that mnimze these risks.

Rel ati onship to other CRSP activities at the site:
Integrates with the coll aborative research and devel opnent
efforts of I CTA and Purdue University in establishing APH S
approved protocols for NTAE preinspection.
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h. Projected outputs: Institutionalized preinspection programns in
t he NTAE sector.

. Projected inpacts: An estimated 200%increase in NTAE s to
U S mnarkets within a 2 to 3 year period, wth snow peas,
raspberries, and bl ackberries representing the expansion in
export trade.

j - Start: Cctober 1, 1997

k. Projected conpletion: Septenber 30, 1998.

| . Proj ected person-nmonths of scientists tinme per vyear: 4

m  Budget: $23,100 (PL 480)
$ 7,810 (I PM CRSP)

| .4 Sustainable Production and Marketing of Non-Traditional
Horticultural Crops for Export in Honduras

a. Scientists: A Huska, M Zeiss, M Bustamante, R Cave -
ZAMORANG, G Sullivan - Purdue University.

b. Status: Continuing research activity with passion fruit and
ginger; new research activity with pineapple and additi onal
crop.

C. Obj ectives: The overall goal of the research is to devel op

sust ai nabl e pest managenent systens for strategically targeted
non-traditional horticultural export crops, thereby facilitating
export by Honduran small-holders. Specifically, the project
research seeks to devel op sustai nable solutions to the pest-

rel ated problens (losses in yield and quality, and excessive
pesticide use) that constrains the export of Honduran passion
fruit, ginger, and pineapple. The research objectives target the
key pests in those crops: passion fruit - devel op an
environnental |y and econom cal | y sustai nabl e system for managi ng
fungal blight of flowers and shoots. Conponents include

bi ol ogi cal fungicides and predictive nodels for timng fungicide
sprays; pineapple - develop the pest nmanagenent conponent for an
organi ¢ production system Conponents include rel easing

Tri chogramma wasps agai nst the Thecla fruit borer, and use of

bot ani cal insecticides and detergents agai nst neal ybugs; ginger -
devel op an integrated crop nmanagenent approach for nmanagi ng the
root-rot conplex (bacteria, fungi, and perhaps nenmat odes).
Conponent s include varietal screening, organic soil anmendnents,
and bi ol ogi cal and synthetic fungicides; an additional crop or
pest will be chosen based ongoi ng market and/or bi ol ogi cal

resear ch.

d. Hypot hesi s: The devel opnment of sustainabl e pest nmanagenent
practi ces which are both econom cally sound and environnental |y
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sustainable will renove the major constraints to the successfu
production and marketing of non-traditional fruit crops in
Hondur as .

e. Description of research activity: Biological research wll
be conducted wi thin Honduras by four “lngeniero” students at the
Pan- Anerican Agricultural College. The students have determ ned
their research objectives based on neetings and field visits with
Hondur an producer cooperatives. Further, in each crop, students
will carry out their experinents in producers’ fields. Finally,
students will formally present their results to producers during
a workshop or field day. Thus, research results will reach the
target group: potential exporters.

Mar keting and networking research will be conducted by the Field
Coordinator. The Field Coordinator will continue his work to
devel op |1 nks between producers and exporters, giving particular
enphasis to exporters of organic dried fruits and fruit pulp. In
addition, the Field Coordinator will investigate market denmand
and production opportunities for additional non-traditional

crops, notably papaya. Based on this research, an additiona
target crop will be selected for student thesis research

begi nning in January 1998.

f. Justification: Each of the target crops (passion fruit,
pi neappl e, and ginger) offer solutions to two key problens in
Central Anerica: poverty and environnmental degradation if the
production systens are devel oped to provi de sustainable
production of the crops. The target crops present great
potential for small scale Honduran, and Central Anerican farners
in general, to benefit fromthe economc benefits of producing
for the profitable export market, wi thout sacrificing the |ong
termviability of the production, by protecting the natural
resource base.

g. Rel ati onship to other CRSP activities at the site: The
proposed activity allows an expansion of our activities into
several new crops (passion fruit, ginger, and pinapple) that
currently have maj or pest problens that limt their potential as
NTAE s. The progress nmade in Guatemal a wi th snow peas, broccol
and small fruits | PM programresearch and production practices
devel opnent will allow a strong col | aborative base for Zanorano
scientists wth Guatemal an and U. S. scientists as they conduct
research in these new crops. The research allows the devel opnent
of expanded regionalization in the Latin Arerican site and
provides a base for institution building. Finally, these
col | aborative arrangenebts will allow additional marketing
research and networking efforts that are needed to facilitate
Honduras exports, especially for small farner |andhol ders.

h. Projected outputs: (1) Field research recomendations for
sust ai nabl e managenent of flower and shoot blight in passion
fruit, Thecla fruit borer and neal ybugs in pineapple, and root-
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rot conplex in ginger, (2) identification of market opportunities
and channel s for Honduran fruit and vegetabl es produced via | ow

i nput or organic production systens, (3) two technical research
articles summarizing Year Four and Five results, accepted for
publication in Honduran agricultural journal Ceiba., (4) creating
of |inkages between whol esal e exporters and smal | -scal e producers
of non-traditional fruits, and (5) four “Ingeniero” students (two
fromE Sal vador, one from Ecuador, and one to be chosen), wth
speci alization in pest nmanagenent, will graduate by the cl ose of
the 1PM CRSP fiscal year. An additional student w Il graduate
after the fiscal year (in Decenber 1998).

Projected inpacts: It is expected that the project will play
an inportant role in devel oping and pronoting the use of
sust ai nabl e crop production practices for non-traditional export
crops which are just beginning to develop their potential in
Honduras. It is expected that the project will help prevent the
repetition of cases where an enphasis was not placed early enough
in the devel opnent - pronotion cycle of non-traditionals,
generating problens with pesticide contam nation, soil erosion,
and poorly managed di sease, weed, and insect problens.

Start: Septenber 29, 1997

Projected conpletion: pineapple thesis - April 1998; passion
fruit thesis - August 1998; ginger thesis - August 1998;
articles/marketing research - Septenber 28, 1998; additional crop
thesis - Decenber 1998.

Proj ected person-months of scientists time per vyear: 6

Budget : $18, 755*
*In addition to Year Four carryover funds.

Assessment of Alternative Cropping Systems | ncl uding
Or gani ¢ Approaches.

Institutions: Purdue, Chio State, Univ. of Ceorgia, ALTERTEC
Univ. del Valle (Sanchez), CGEXPRONT/ ARF, | CTA, Estudio 1360
(Asturias), and APH S. Scientists are |isted under each sub-
activity.

Status: Continuing research activity

Obj ectives: The objectives of this activity are to (a)
determ ne the effect of various cropping sequences and cul tural
practices on pest levels in non-traditional crops, (b)

i nvestigate the influence of m xed and strip-cropping on |evels
of insect pests and di seases that affect broccoli and snow peas,
(c) determ ne how bi odiversity, crop associations, mcroclinate,
and different vegetation strata affect pest |evels and danage in
organi cally produced non-traditional crops, and (d) devel op | PM
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strategies to control pests and reduce pesticide use in such
syst ens.

d. Description of research activity: These activities will
involve field research in non-traditional crops to assess various
cultural practices' effects on pest levels. The work wll
i nvol ve traditional pest control nethods, as well as, evaluate
how ecol ogi cal | y based strategies using increased | evels of
bi odi versity of crops and associ ated vegetation can influence
pest levels and damage. Results will be used in the design of
effective IPM strategi es | ess dependent on chem cal i nputs.

e. Justification: Appropriate integrated cropping systens using
bi odi versity, and based on sound ecol ogi cal principles instead of
nmonocul ture systens which rely on intensive use of pesticides,
will result in a balanced environnent that m nim zes pest
probl ems, reduces pesticide use, and offers greater flexibility
of cropping options for farners and reduced use of pesticides.

f. Projected outputs: (1) Production systens that integrate crop
rotation for optinmum pest nmanagenent, intercropping, Soi
managenent, and ot her pest control strategies that enpl oy
appropriate | PM and reduce pesticide use, (2) inproved know edge
of how intercropping and strip-cropping in broccoli and snow pea
affect insect and disease |levels, |leading to design of better
control practices based on sound | PM strategies, (3) determne
the val ue of biodiversity managenent offers an alternative for
t he ecol ogi cal nmanagenent of pests in organically grown non-
tradi tional crops.

g. Projected inpacts: (1) Devel opnment of functional |PM
production strategies that allow farners nore flexibility in
sel ection of crops and inproved quality of produce for export,
whi | e reduci ng econom ¢ i nputs and production risks involved in
controlling pests, (2) devel opnment of specific crop nmanagenent
strategies for insect and di sease control in broccoli and snow
peas that reduce pest |evels and pesticide use, (3) denonstrate
that plant biodiversity on farns has a positive effect on
reduci ng pest | evels and danmage and results in higher popul ations
of beneficial insects that allow efficient ecol ogical control of
cCrop pests in organic systens.

h. Start: Projects were begun in 1995.

i Proj ected conpl eti on: OCctober 1998.
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1.1 1nproved |IPM Strategies in Snow Pea Through Genotype
Testing, Varietal |mprovements, and More Efficient
Producti on Practices

a. Scientists: S. Wller, G Sullivan - Purdue University; G
Sanchez - Univ. del Valle; P. Lanport - G aduate Student -
Quat enal a.

b. Status: Continuing research activity. Expanding and
strengt hening | PMresearch capabilities in NTAE vegetabl e crops
in Quatemal a through graduate student training. This research
wi Il conplinent and enhance work ongoing in our other projects,
i ncl udi ng production practices that inpact inplenmentation of |PM
strategi es and pesticide use in NTAE veget abl es.

C. Obj ectives: To test snow pea cultivars for insect and di sease
resi stance, and for inproved growh, yield, and quality
characteristics.

d. Hypot hesis: The use of properly tested and adapted cul tivars of
snow pea will allow the design of inproved pest nmanagenent
strategies in production systens through the incorporation of
nore resistant plant materials.

e. Description of research activity: Snow pea production
practi ces should use cultivars which are properly adapted for
Quat emal an growi ng conditions. The market is dependent upon
consi stent supply of high quality pods that are pest free,
cosnetically acceptable, and free of pesticide residues. As with
nost crops grown conmercially in GQuatemala, the cultivars used,
and production practices have relied on strategies inported from
ot her countries.

Wirkplan activities will involve several scientific aspects of
snow pea cultivar responses to growi ng conditions and pest
infestations. The graduate student will attend Purdue University
where he will take classes to prepare for scientific
under st andi ng of plant growh and pest managenent strategies,

t hrough the genetics of crop inprovenent and nol ecul ar

bi ol ogi cal / bi ot echnol ogy i nprovenent techni ques. Purdue has an
established international reputation in the area of plant

bi ot echnol ogy, genetics, and nol ecul ar biol ogy. Research will be
conducted at Purdue University investigating the growh and pl ant
requi rements for optiml snow pea productivity and response of
plant to various insect and di sease pests. A wi de spectrum of
now pea cultivars will be tested in these studies. Results will
be further verified under CQuatemal an growi ng conditions. Results
of these studies will allow us to determ ne which cultivars
performthe best and plant characteristics that are related to
both growth performance and response to pests. This student is
interested in eventually using this know edge for varietal

i mprovenent research in Quatenal a.
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f. Justification: Inproved scientific training is essential to
better prepare students for the many chall enges that need to be
faced in inproving Quatenal an agriculture. In order for
performance proven |IPM practices to be successful, we need to
design not only inproved production nethods but al so address
varietal constraints and specific needs for new cultivar
devel opnent. Research such as that described herein will allow
devel opnent of prograns that identify what plant characteristics
that contribute to productivity and response to pests. This
research will identify characteristics that are essential to high
snow pea plant productivity and also find aspects of plant growth
that need i nprovenent such as resistance to pests.

Purdue University is poised to integrate the information gai ned
fromthis research into i nproved recomendati ons for snow pea
production. The training obtained by the student will result in
a production specialist with solid genetic and vari etal

i nprovenent credentials. This professional will be able to
utilize inproved cultivars and the tools of breeding and pl ant

bi ot echnol ogy to begin the process of obtaining snow pea
cultivars that have greater disease and insect resistance and
require less inputs of synthetic pesticides under Quatenal an
condi tions.

g. Rel ati onship to other CRSP activities at the site: This
activity enphasi zes the strong col | aborative objectives of |PM
CRSP in the NTAE sector. Specific relationship with ongoing
activities include: (1) docunentation of traditional know edge
and practices (Purdue; ALTERTEC, |1CTA), (2) devel opnent of
sust ai nabl e and expansi onary NTAE strategies that incorporate
performance proven | PM practices, reduce chem cal use, and
i mprove soci oeconomc wel fare (Purdue; Chio State Univ.; APH S;
GEXPRONT; Estudi o 1360/ Asturias; |1CTA), (3) strengthening the
institutional research capacity and research coll aborations in
the host country (Purdue; Onio State Univ.; |CTA, GEXPRONT/ ARF
ALTERTEC), (4) expedite the transfer of performance proven |PM
research and technol ogy to public and private sector institutions
for inplenentation at the producer |level (Purdue; Chio State
Univ.; APH'S), (5) devel opnent of strategies that lead to
expanded mar ket opportunity through quality inprovenents in the
NTAE sector at all |evels (Purdue; CGEXPRONT/ ARF).

h. Projected outputs: The prinme benefits of this project are
twofold. First, the training of a skilled | PMresearcher that
will benefit Guatemal an agriculture. Second, the research results
will allowinproved snow pea production practices and provide a
basis for inplenentation of |ong-termvarietal inprovenent
prograns using breeding and bi ot echnol ogy for Quatenal an snow
pea.

i Projected inpacts: The direct benefits will be to CGuatemnal an
snow pea producers, processor, exporters, and U S. consuners.
Specifically this research will result in: (1) inproved snow pea
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cul tivar selection under Guatenal an conditions, for greater

di sease and insect resistance, as well as, for inproved pod
quality and marketability, (2) |ower production costs and hi gher
net returns for snow pea farnmers, (3) reduced use of chemcals in
snow pea production, (4) greater safety and | ower human heal th

ri sks, (5) inproved know edge base of plant characteristics
useful in varietal inprovenment and assist in selection of genes
for genetic inprovenent.

Start: August 20, 1997 (training will last two years).

Projected conpletion: August 20, 1999.

Proj ected person-nmonths of scientist time per vear: 12

Budget : Year 1 - $23,204 (PL 480) allocated to and through
Uni versity del Valle.

Transfer of Modified |IPM Strategies in Broccoli to Small
Producers Through Field Test Plots and Denonstrations

Sci enti sts: H Carranza, A. Oellana, D. Dardéon - |ICTA; S.
Vel |l er - Purdue University

Status: Continuing research activity.

Obj ectives: Transfer validated | PMtechnol ogy to the broccol
producers.

Hypot hesis: Small broccoli farners will adopt |PM production
practices, and reduce reliance on chem cals, when know edge is
properly docunented and transferred.

Description of research activity: Denonstration plots wll
be established wth collaborating farmers in broccoli production
zones in different seasons. Field days with producers wll be
conduct ed expl ai ning research results and describing effective
production practices based on IPMresearch results.

Justification: |IPMtechnology has been generated in relation
to pest control in broccoli and these results need to be
validated in collaborative field studies on farners |land. Wen
effective | PMproduction strategies are denonstrate, this
technol ogy will be better accepted by farnmers and result in a

m ni m zed use of synthetic chem cal pesticides.

Rel ati onship to other CRSP research activities:

Conpl enents the activities realized by ALTERTEC and GEXPRONT, and
builds on prior years |IPM CRSP activities.

Projected outputs: W anticipate that over 500 broccoli

producers will adopt the | PM practices denonstrated.
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Projected inpacts: Once | PMproduction practices are adapted by
farmers the use of synthetic pesticides will be reduced.

Start: My 1997.

Projected conpletion: February 1998

Proj ected person-months of scientist time per year: 2

Budget: $7,452 (PL 480)

Di agnostic and Identification of White Grub Species
(Phyl |l ophaga sp., Col eoptera: Scarabaei dae) Which Damage
Broccol

Scientists: H Carranza, A Oellana, D. Dardon - |ICTA, S
Wl ler - Purdue University; R Carroll - Univ. of Ceorgia

Status: Continuing research activity.

Obj ectives: Determne the species of white grub (Phyll ophaga
sp., Col eoptera: Scarabaei dae) whi ch cause damage to broccoli in
di fferent production zones of Quatenala. Estinate | osses in

i nfested areas.

Hypot hesis: Wite grub control in broccoli will require using
production practices based on knowl edge of the species involved,
its life-cycle and integration of cultural and |IPM managenent
approaches that are properly adm ni stered.

Description of research activity: Collection of insect
sanpl es followed by taxonom c identification. Voucher specinens
will be sent to the appropriate institution (university de
Valle) for identification

Justification: It is necessary to identify the species of
white grubs which affect broccoli, in order to seek and test
effective IPMalternatives which are adapted to this pest and
bui I d upon the findings by R Carroll and A D x.

Rel ati onship to other CRSP research activities:
Conpl emrents the activities of ALTERTEC and GEXPRONT, and carries
forward the | PM CRSP research conducted by R Carroll and A Dix.

Projected outputs: Ildentifcation of the white grub species
that infest broccoli will allow for devel opnent of inproved pest
control based on | PM principl es.
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Projected inpacts: An increase in production of a higher
gquality product at the small farner |evel as a consequence of
identifying and inplenmenting nore effective control neasures;
Start: Septenber 1996.

Proj ected conpl eti on: June 1998.

Proj ected person-months of scientist tinme per year: 2

Budget: $7,500 (PL 480)

Val idation of the Use of WIld Brassicas as a Trap Crop in
Broccol

Scientists: H Carranza, A Oellana, D. Dardon - |ICTA, S
Wl ler - Purdue University; R Carroll - Univ. of Georgia.

Status: Continuing research activity.

Obj ectives: To determine if wild Brassicas function as
effective trap crops for Plutella xylostella in the field.

Hypot hesis: WId Brassica species can act as an effective trap
crop for P. Xylostella when planted around comerci al broccoli
fields.

Description of research activity: Field plots will be
establishnment in broccoli production zones of Cuatenal a during
different grow ng seasons using individual or conbinations of
wi | d brassica species as trap crops surroundi ng comerci a
fields. Evaluations of the levels of P. xylostella infestations
on the trap crops versus levels in broccoli fields will be made.
These data will be used to determne if trap crops are useful,
the types of trap crops that are nost beneficial and overal
effects on pest infestation levels and crop quality.

Justification: These experinents will allow a validation of the
potential of using wild Brassicas as effective trap crops for the
control of Plutella xylostella in broccoli and may offer a

vi abl e non-chem cal control alternative for farnmers.

Rel ati onship to other CRSP research activities: These
studies will conplenment current activities of ALTERTEC, GEXPRONT,
| CTA and the University of CGeorgia investigating plutella pest
managenent in broccoli and allows the establishnent of pest
managenent protocols consistent with | PM CRSP obj ecti ves.

Projected outputs: Cbtain baseline information about the
efficacy of the use of wld Brassicas as trap crops for P.
xylostella in broccoli, and build upon the indigenous pest
managenent know edge previously established by ALTERTEC
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Projected inpacts: Information regarding new alternatives for
pest managenent of key broccoli pests will reduce the relience of
farmers on synthetic pesticides.

Start: My 1997.

Projected conpletion: February 1998

Proj ected person-months of scientist time per year: 2

Budget: $11,155 (PL 480)

I nt egrat ed Management of Snow Peas in the Central
Guat emal an Hi ghl ands

Sci enti sts: L. Calderén, D. Dardon - |ICTA;, W Sanchez - Univ.
de. Valle; L. De Lebn - USDA-APH S, Quatenmla; S. Wller, G
Sullivan - Purdue University

Status: Continuing research activity.

Obj ectives: Conpare effects of prograned pest nanagenent versus
| PM based scouting pest mangenent on pest |evels, crop yield and
crop quality of snow

Hypot hesi s: | PM based snow pea production strategies will result
in a higher quality crop and reduced pesticide use conpared to a
programed production system

Description of research activity: Two research plots (900 e
in area) wll be established. One experinental plot will be
managed using the | ocal farmer progranmed production schedul e
based on predeterm ned fertilizer inputs, planting dates and
pesticide applications. The other plot will be managed by using

i nputs based on soil sanpling, and scouting and pest threshol d

| evel s for application of pesticides in consultation wth I CTA
researchers. No unregistered pesticides will be used in the | PM
plots. Pest levels will be determned, and crop yields and
quality (export quality) will be determ ned for pods harvested in
each plot.

Justification: This research will allow a conparison of yield
and quality paraneters for snow peas produced using | PM practices
versus programmed practices. The research results will be used
to further support the discussions underway on the need for
devel opi ng preinspection protocols for Cuatenmal an snow peas for
export that ensure a safe pesticide free crop of high quality.

Rel ati onship to other CRSP research activities: This
research conplinents and builds on the case studi es research
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soci o- econom ¢ research and | PM production research in snow peas
that is being conducted by | PM CRSP col | aborators at Uni versi dad
del Valle de Guatenmal a, ARF, CGEXPRONT, APH S-USDA, and Purdue
Uni versity.

Proj ected out puts: Developnent of functional integrated pest
managenent producti on approaches for snow pea farners. Results
will help facilitate the di scussi ons now underway concerning the
need and feasibility of establishing preinspection prograns for
snow peas.

Projected inpacts: Wrkable production systens for snow pea
production based on integrated crop managenent and integrated
pest nmanagenent that ensure a crop that is of high quality and
neets export standards. Inproved potential for the devel opnent
of preinspection prograns for guatenal an snow peas for export.

Start: My 1997.

Projected conpletion: February 1998

Proj ected person-months of scientist time per year: 5

Budget: $9,550 (IPM CRSP)

Ef fects of Strip-cropping and Scouting-based Pesticide
Applications on Pest Levels and Yield of Broccoli and
Snow Pea

Scientists: G Sanchez - Univ. del Valle; L. Calderdén - |CTA
L. Asturias - Estudio 1360; S. Wller, G Sullivan - Purdue
University; R WIllians - Chio State University.

Status: Continuing research activity. The research described
in this proposal will be a continuation of the experinents
conduct ed during Cctober 1995-January 1997.

Obj ectives: The purpose of this study will be to continue to
study the influence of strip- cropping and scouting-derived
pesticide applications on the |evels of insect pests and di seases
that affect snow peas in Guatemala. To acconplish this goal, the
followi ng specific objectives will be pursued: (1) to determ ne
the conbi ned effects of scouting-based pesticide applications and
strip-cropping snow peas with broccoli on the levels of the main
i nsect pests and biotic diseases, (2) to determ ne the incidence
and severity of damage caused by insects and di seases on the
target crops nentioned above, (3) to determne the yield and
quality of the export crops grown under the sel ected cropping
syst ens.

Hypot hesis: Strip-cropping and scouting strategies represent
critical conmponents of effective |IPMprograns and can generate
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significant reductions in pesticide use when properly
adm ni st er ed.

e. Description of research activity: The experinents eval uating
the effect of strip cropping on insects and di sease levels in
snow peas and broccoli will be conducted in local farnmer's plots

at Aldea El Llano, Zaragoza (Chi nmaltenango). The experinental
design will consist of random zed conplete bl ocks with 6
treatnments and 4 replications. Treatnents have been arranged as:
1) Control treatnent, consisting of snow peas grown in

nmonocul ture and O pesticide applications, 2) nonocul tured snow
peas W th scouting-based chem cal applications 3) strip-cropped
snow pea and broccoli with no pesticide applications 4) strip-
cropped broccoli and snow peas with scouting-based chem cal
applications, 5) nonocultured broccoli wth scouting-based

chem cal applications and 6) nonocul tured broccoli with O
pesticide applications.

Data collection: Insect pest and di sease scouting wll be
conducted once every two weeks on both crops. Insect data wll

i ncl ude, popul ation | evels and danmage. D sease data will include
identification (to genus), incidence and severity. Information
regardi ng date of pest appearance will also be recorded. Data
concerning yield of exportable output (kg/ha) and quality (export
vs. non export quality) will also be collected.

f. Justification: Previously performance tested and sustai nable
IPMstrategies will be integrated to reduce the anounts of
pesticides applied to the fields and still achieve satisfactory
| evel s of insect and disease control. Data obtained in previous
experiments indicate that strip cropping is a feasible practice
whi ch does not negatively affect either broccoli and/or snow pea
production. These cropping systens experinments are of utnost
I mportance for the introduction of |locally innovative |PM
strategi es; successful inplenentation of m xed cropping systens
as part of future IPMprograns, will not only reduce the anount
of pesticides to be applied to the export crop, but will help
preserve the environnent and decrease the exposure of the farners
to harnful chem cal agents therefore raising the quality of life.
Previ ous experinments have denonstrated that it is possible to
obtai n 75% exportabl e product fromthe total yield using
per formance proven | PM strategi es when snow peas are grown from
Cct ober through Decenmber. The present experinment wll be
establ i shed in August, when environnental conditions are nore
conduci ve to di sease devel opnent. Due to nmarketing w ndow
opportunities, a |large acreage of snow peas are also pl anted
during the nonth of August in the Guatenal an hi ghl ands.

g. Rel ati onship to other CRSP activities at the site: This
activity will have a strong col |l aborative conmponent w th other
institutions. The identification of insects species and data
analysis will be conducted in collaboration with Dr. Roger
Wlliams at The Chio State University and Dr. Stephen Weller from
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Purdue University. Joint efforts with I CTA and ALTERTEC wi I | be
pursued to inplenent the on-site research and transference of
technol ogy, respectively. Information regarding soci oeconom c
conponents of the areas and export crop of interest will be
obt ai ned through joint activities with the snow pea crisis
funding teamcurrently working in Guatenala with the | eaf m ner

i ssue in snow peas. The information gathered through these
studi es, both biol ogical and soci oeconomc, will be used to
design strategies of future research and extension activities. In
the future, technology transfer to the comunity |eaders will be
initiated (in collaboration with ALTERTEC and | CTA) as soon as
validated | PM strategi es are devel oped.

Projected outputs: It is expected that the output fromthese
trials will consist of locally new | PM strategi es that can be
transferred to snmall farners and inplenented in Guatenal a's
central highlands in the near future. |If successful, farm ng
strategi es such as strip-cropping can becone an integra
conponent of holistic crop nmanagenent systens such as the ones
being tested in other IPMCRSP trials, such as the "Integrated
Crop Managenent for snow peas".

Projected inmpacts: It is believed that one of the nost
attractive aspects of this study will be the transferal of the
generated technology to the | ocal snow pea growers. Sone of the
nost attractive potential inpacts of this study consist on the
possi bl e reducti on of pesticide usage to control insect pests and
di seases. Prelimnary data obtained during the 1995-1996 grow ng
season suggests that it is indeed possible to obtain an

accept abl e export-quality snow pea yield w thout the usage of
chemcals to control insect pests and di seases. By presenting to
the farmers snow pea yield and quality data, on fields where no
pestici des have been applied, growers will be able to visualize
for thenselves the |ack of a need for frequently schedul ed
pestici de applications.

Start: July 1997.

Projected conpletion: Septenber 1999

Proj ected person-months of scientists time per vyear: 6

Budget: $9, 130

I nt egrat ed Management of Sweet Peas and Snow Peas (Pisum
sativum in Guatemal a

Sci enti sts: G Sanchez - Univ. del Valle; L. Calderdn - | CTA

S. Wller, G Sullivan - Purdue University; R Wllians - Ohio
St ate.
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b. Status: Continuing research activity. The research descri bed
inthis proposal will be a continuation of the activities started
in August 1996 with targeted baseline information for devel opi ng
prei nspecti on protocols.

C. Obj ectives: The general objective of this proposal is to
ultimately facilitate the entrance of snow pea shipnents to
i nternational markets through the inplenmentation of a dynam c and
ef fective phytosanitary managenent program at both production and
packing levels. This goal will be achieved through the follow ng
specific objectives: 1) designing of appropriate techniques
allowing nore efficient nonitoring nethods and reductions in pest
popul ations in snow and sweet pea fields; 2) the inplenentation
of effective post-harvest screening procedures and phytosanitary
controls prior to the packing of snow peas for export; 3) the
est abl i shnent of adequate supervision systens and communi cation
channel s between growers and exporters which will reinforce the
fulfillment of the integrated crop managenent gui del i nes.

d. Hypot hesis: |IPMstrategies focusing on production practices
that reduce chem cal use and neet preinspection protocols will
greatly enhance mar ket performance and opportunity for small snow
pea producers.

e. Description of research activity: The integrated crop
managenent (I CM program eval uated during 1996-1997 will be used
as the basis for the crop nmanagenent protocol to be inplenented
in 1997-1998. Any changes to the original programw || be done
with the objective of designing a programattractive to growers
and exporters, to pronote its adoption by those involved in the
snow pea sector. Wile factors such as site selection criteria,
| and preparation, fertilization, cultural and harvest practices
will remain as before, nodifications will be done on aspects
such as scouting intervals and pests’ economc injury |evels.
The 1 CM concept will be evaluated in at least 3 different sites
i ncl udi ng Santiago Sacat epequez, Patzicia (Chimaltenango) and
Xeni maj uyu ( Chi mal t enango) . It is expected that other
exporters/growers may show interest in establishing plots in
areas such as Patzun (Chi mal t enango) and Magdal ena M| pas Altas
(Sacat epequez). The snow pea quality and yields obtained with
this programwi || be conpared to those obtained by the
col l aborators through traditional managenent practices. |nsect
and di sease levels will be recorded in both the ICM and control
pl ots; production costs will also be recorded and conpared
bet ween bot h managenent systens.

f. Justification: Snow peas have becone one of the main non-
traditional agricultural export crops (NTAE) in Guatenal a. G own
in the departnents of Chinaltenango (75%, Sacatepequez (15% and
Quatemala (5%, its cultivation has recently expanded to Quiché
and Solola, involving close to 18,500 growers. In the recent
past, the crop has been affected by a series of negative factors,
the | atest being excessive pod infestations by |eaf mners
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(Liriomyza hui dobrensis). The high infestation rate found in
exported snow peas has increased the nunber of shipnent

fum gations at the port of entry, increasing export costs and

di m nishing the product’s quality and shelf [ife. Qher serious
probl ens affecting the crop include the spraying of pesticides
not | abeled for snow peas, a significant factor in the
international |abeling of Guatenmala as a common transgressor of
pesticide usage regulations. This project is presented as a new
approach for quality control, focusing on the integrated
managenent of edible pods. |Its objective is to naximze
efficiency in the production and packi ng of snow peas, in order
to reduce risks in the nmarketing process of snow peas and for the
final consuners.

g. Rel ati onship to other CRSP activities at the site: This
programis viewed as a coordinated effort by | PM CRSP Guat enal a
to incorporate the results of three years of information obtained
t hrough research conducted by several organizations on snow pea
producti on and pest nanagenent into an integrated approach to
snow pea culture. The primary goals are to denonstrate that an
i ntegrated producti on approach works and can result in export
gual ity snow peas and preinspection protools. The coll aborating
research partners have included and will include: |ICTA ARF-
CEXPRONT, Agrilab, L. Asturias, and G Sanchez and private
farmers. Oher collaborators who have been involved in the
overall snow pea work include: DI GESA, APH S-1 S, Pl PAA/ GEXPRONT,
and University del Valle.

h. Projected outputs: A sound, environnentally friendly snow pea
managenent program attractive to both producers and exporters.
It is expected that proof of application of this programwl |
have to be provided by growers/exporters prior to being allowed
to ship their product, in accordance with the “Pernmanent Snow Pea
Prograni, issued by the Mnistry of Agriculture in 1996
(Bimnisterial agreenment nunber 041-96, April 08, 1996).

. Projected inpacts: The adoption of this programby the
majority of growers and exporters in Quatenala will lead to the
reversal of the negative image presently held in the
international snow pea market. Through this reversal, the
sustainability and conpetitiveness of Guatemala in the gl obal
agricultural market will be enhanced. Wde inplenentation of
this managenent strategy will also facilitate the entrance of
snow peas to the U S. and other markets, as produce grown under
this systemw || be free of unlabelled pesticides and less |likely
to harbor exotic pests.

j - Start: July 1997.

k. Projected conpletion: Septenber 1999

| . Proj ected person-months of scientist time per vyear: 15
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Budget: $22,330 (PL 480)

Bi ol ogi cal Control Techni ques

Institutions: Purdue, Chio State, Univ. of Georgia, Univ. del
Val | e (Sanchez), ALTERTEC, GEXPRONT/ ARF, and I CTA. Scientists
are |listed under each sub-activity.

Status: Continuing research activity

Obj ecti ves: The objectives of this activity are (a) investigate
Gl lina ciega control in broccoli and corn related to cul tural
practices, (b) determ ne weed influence (detrinental and
beneficial) in design of IPMstrategies, (c) evaluate insects and
di seases as biological control agents, (d) identify the best Bt
products for |epidoptera control in broccoli, and (e) test

bi ol ogi cal control practices devel oped under IPMCRSP in field
condi ti ons.

Description of research activity: These studies are either a
continuation of previous research or discovery-driven new
activities designed to study and eval uate the potential of

i mpl enenti ng biol ogical control practices for control of pests in
non-traditional vegetable crops. The studies are designed to

test a wide variety of weed, insect, and pathogens along with Bt
in order to begin devel opnent of effective biological control
prograns for use in the design of IPMstrategies. Field testing
of promsing practices will be initiated in farmer fields.

Justification: Appropriate biological control agents

i ncorporated into performance proven IPMstrategies can result in
greater efficiency, reduced pest incidence, and reduced pesticide
use. These studies, based on replicated field experinents, serve
to enhance the design, testing, and inplenentation of effective

| PM strategies and establish new performance paradi gns for snal
NTAE producers.

Projected outputs: (1) Inproved know edge of Gallina ciega
grom h biology, its effects on broccoli and corn, and how crop
culture can affect its incidence as a pest, (2) inproved

know edge of weed-crop associations effects on insect and di sease
pest levels in non-traditional crops, (3) inproved know edge on
the potential of candidate insect and di sease organi sns for use
as biological control agents in |IPMprograns, (4) achieve
effective use of Bt for control of broccoli pests, and (5) reduce
the use of synthetic pesticides and increase |ocal biodiversity.

Projected inmpacts: (1) Devel opnent of perfornmance proven
control strategies for Gallina ciega in broccoli and corn that
reduce pest |evels and the need for high pesticide use, (2)
nodi fication of current cropping systens to take advantage of
beneficial weeds associated with fruit and vegetable crops, (3)
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use of biological organisns and Bt for pest control will result
in reduce pesticide use, and (4) devel opnent of |PM strategies
based on use of biocontrol organi snms and agents.

h. Start: Cctober 1995

. Projected conpletion: Septenber 1998

I1r.1 Val idation of the Use of Vegetable Extracts for the
Control of Insect Pests in Broccoli

a. Sci enti sts: H Carranza, A. Oellana, D. Dardén - |ICTA; S

VWller, R Edwards - Purdue University; R Carroll - Univ. of
Georgi a.

b. Status: Continuing research activity.

C. Obj ectives: Validate the use of vegetable extracts for the
control of pests in farnmer’s fields.

d. Hypot hesi s: Vegetable extracts applied to broccoli foliage wll
provi de effective and | ow cost control of broccoli insect pests

wi t hout damagi ng the crop growth and yiel d.

e. Description of research activity: Establishment of test
plots in broccoli production zones, in both Chinmaltenango and
Jal apa, during two different grow ng seasons.

f. Justification: 1In order to establish viable and | ow cost
control alternatives for the managenent of insect pests in
broccoli, it is necessary to validate in field the use of

veget abl e extracts agai nst key broccoli pests.

g. Rel ati onship to other CRSP research activities: This
activity is in collaboration with ongoing research by ALTERTECH
inregard to plant extracts and their potential as natural
pesticides. This work is focused on eval uati ng vegetabl e extracts
that ALTERTECH has identified as having pest control potenti al
Results with active extracts can be further evaluated in future
studi es involving |PMresearch activities at | CTA conparing
synthetic insecticides and vegetabl e extracts..

h. Projected outputs: btain information about the efficacy of
the use of vegetable extracts agai nst insect pests of broccol
and develop findings into | PM CSRP protocols for further testing
and val i dati on.

i Projected inpacts: The use of pesticides can be reduced if new
pest nmanagenent techni ques for key broccoli pests can be
devel oped.

j - Start: My 1997.
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k. Projected conpletion: February 1998

| . Proj ected person-nmonths of scientist time per vear: 3

m Budget: $11, 156 (PL 480)

I11.2 Quantification of Parasitoid Popul ations of the Leaf
M ner Liriomyza hui dobrensis (Blanchard), in Different
Producti on Zones of Snow Peas in the Central Highlands of
Guatemal a During 1997-1998

a. Sci enti sts: L.F. Solis, D. Dardén - ICTA; S. Weller, - Purdue
University; R WIlians -Chio State University.

b. Status: Continuing research activity.

C. Obj ectives: Determne the presence of native parasitoids of
Lirionyza sp. in three localities where snow peas are produced.
Determ ne in which seasons (rainy or dry) native parasitoid are
nore abundant. Devel op appropriate | PMresponses.

d. Hypot hesi s: Parasitoids of |eaf mner exist and can be used as
effective control agents in | PM prograns.

e. Description of research activity: The research will be
conducted during the dry (Novenber, 1997 - My, 1998) and rainy
(June - Cctober, 1997) seasons in four different localities: the
Experinental Station of ICTA in La A aneda, Chinaltenango;

Sacat epéquez, Patzicia y Tecpan. Sanpling of vegetation around
snow pea fields will be conducted to determne if parsitoids of
| eaf mner are present and their relative abundance. These
parasitoids will be identified and tested in the | aboratory at
ICTAto determne their efficacy against |eaf mner |arvae.

f. Justification: The leaf mner Lirionyza hui dobrensis
(Bl anchard), has becone one of the key pests of snow peas during
the last few years in the central highlands of Guatenala. Due to
the inappropriate use of insecticides, the short life cycle of
the eaf mner and its high reproductive capability the
devel opnent of resistance to nost insecticides has occurred.
Since control of the leaf mner is difficult, infestations can
result in severe econom c | oss caused by a reduction of the
pl ant’ s photosynthetic area, due to | eaf mning by the insect
| arvae. D mnished yields occur and subsequent danmage to pods
results in a rejection of export shipnments in both the U S. and
Eur ope.

Latorre (1990) reports over 40 species in the famlies

Eul ophi dae, Braconi dae and Pteronal i dae can parasitize Lirionyza
sp. There is no information avail able in Cuatenal a which

i ndi cates the presence (or absence) of native parasitoids of

| PM CRSP Year 5 Wrkpl an Page 124



m

Lirionyza sp. (leaf mner) nor the periods of the year when they
are found in snow peas, nor the |evel of parasitism which
actually exists. The information obtained fromthis research
will help to establish future biological control prograns for
this pest.

Rel ati onship to other CRSP research activities: This wll
be conpl enented by activities of ALTERTEC and GEXPRONT, and wil |l
bui | d upon the research conducted by Purdue University, Chio
State University, and University del Valle during the snow pea

| eaf mner crisis of 1995-96.

Projected outputs: ldentify native parasitoids of Lirionyza
Sp. present in snow peas, during the two production seasons.
Devel op | PM strategies that incorporate parasitoid managenent of
pests and thereby reduce chem cal use.

Projected i mpacts: Identification of one nore biocontro
agents for leaf mner to include within the snow pea | PM program
Usi ng parasitoids of [eaf mner in snow pea prodction can result
in a reduction in chemcal insecticide use and hel p protect and
preserve the highland ecol ogy.

Start: My 1997.

Projected conpletion: April 1998.

Proj ected person-months of scientist time per vyear: 12

Budget: $10, 250 (1 PM CRSP)

I'11.3 Evaluation of Phytoseiulus persimlis as Biocontrol for

Tetranychid Mtes in Raspberries

Scientists: R WIllians - Chio State University; G Sanchez -
Univ. del Valle; R Fisher - ABA-Bunting, California.

Status: Continuing research activity.

Obj ectives: To evaluate the effectiveness of three different
P.persimlis rates (a predatory mte) as a biological control
agent agai nst Tetranychus spp. in raspberries.

Hypot hesis: P.persimlis is an effective predator mte that wll
effectively control Tetranychus spp in raspberries.

Description of research activity: This research trial wll
be established in the central highlands in Quatermala, in the
provi nce of Chinaltenango. Treatnents will consist of three
persimlis concentrations (30,000; 60,000 and 120, 000
persimlis/ha) to be rel eased six weeks before nmaxi mum
Tetranychus danage is expected. Raspberries in Quatenala are
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pruned in January, followed by a 12-14 week growi ng stage, before
harvesting begins. Therefore, the date of release will be around
the third week of February, the preci se date depending on the

col | aborator’s activities schedul e.

The three treatnents will be conpared to the standard pestici des
(chemcal control) utilized by the growers. The experinent will
be replicated five times, in a conplete random zed bl ock design

Gross plot area will be equal to 2,500 nf while the sanpling area
(net plot) will be equal to 200 nf.

Data collection will include nonthly sanpling of each treatnment
pl ot during which Tetranychus popul ations will be nonitored

t hroughout the crop’s cycle. Raspberry yields, total and export-
quality, will also be obtained. Raspberry yields between
different treatnments will be conpared by anal ysis of variance.
Regression analysis will be used to neasure the effect of two-
spotted mte popul ations on raspberry yields.

f. Justification: One of the main problens confronted by
raspberry growers in Quatermala is the infestation of their fields
by the two-spotted mte, Tetranychus spp. This problemis
augnented by the very small nunber of mticides that have been
approved by EPA for their use on raspberries. Due to this
situation, growers are in great need for options other than
chem cal nmeans to control two-spotted mte outbreaks occurring
during the dry nonths of January through May. 1In the recent
past, several growers have rel eased the predatory mte
P.persimlis, but the efficiency of this organismas an effective
control agent has varied; while sone growers have cl ai ned
satisfactory control, others have argued that it hasn’t hel ped
themat all. The purpose of this study therefore, is to
determ ne under a controlled situation, the effectiveness of
persimlis release as an option for the managenent of two-spotted
mtes in the field.

g. Rel ati onship to other CRSP activities at the site:
Bl ackberry and raspberry are two of the main export crops
included in the | PM CRSP research plans. Due to the | ack of
| ocal | y-generated information, previous studies have consisted in
eval uations of the main insect pests and di seases affecting
branbles in Guatenmala. During these assessnents, it was
determ ned that two-spotted mtes are one of the main pests
affecting raspberries, together with late |leaf rust and Botrytis
fruit rot.

h. Proj ected outputs: The output expected fromthis research is
the determnation of the nost effective rel ease nunber of
persimlis (per unit of area) to achieve the best control of two-
spotted mtes.

i Projected i nmpacts: The direct beneficiaries fromthe results
of this research will be the branble growers and the fina
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consuner. By providing the farmers with the necessary
information to fully benefit fromthe inplenmentation of
appropriate biocontrol strategies against two-spotted mtes, they
will be able to increase both their total and export-quality

raspberry yields. In addition, the final consuner, both locally
and in the inporting country, will benefit directly fromthis
research since the raspberry they will purchase will have been

subj ected to reduced cheni cal pesticide applications. The
utilization of |less pesticides will not only reduce the

chem cal’s concentrations in the final product, but will also
nean a safer environnent for the field workers, their famlies,
and the natural surroundings of the branble fields.

Start: January 1998.

Projected conpletion: July 1999

Proj ected person-nmonths of scientist time per vear: 4

Budget: $15, 057

Targeted Insect and Di sease Control

Institutions: ICTA Ohio State, U of Ceorgia, Purdue, and
GEXPRONT/ ARF. Scientists are |isted under each sub-activity.

Status: Continuing research activity

Obj ectives: The objectives under this activity are to (a)
address specific insect and di sease problens that require
particular focus and initiative, (b) adapt and transfer
previously tested and proven IPMstrategies for controlling pest
probl ens, and (c) test and nonitor nodified pest nmanagenent
strategies in target problemareas for future incorporation into
holistic | PM systens.

Description of research activity: These workplan activities
draw heavily upon prior year research assessnents and the | PM
know edge generated. Specific crops, regions, and/or pests that
require particular focus and initiative for problemresolution
will be addressed. Each research activity is addressed
separately in the individual project statenents in this section.

Justification: Inportant new and/ or energing cropping
opportunities and specific pest managenent problens arise in the
di scovery-driven process of current research. IPMCRSP is often

the key research entity available to provide | eadership in
addr essi ng these devel opi ng opportunities and/ or problens.
Projects in this activity area focus upon broadeni ng the NTAE
croppi ng opportunities for snmall farnmers, and bringing | PM
solutions to targeted insect and di sease problens on the

| ocal /regi onal |evels.
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Projected inpacts: (1) solutions to specific insect and

di sease problens that currently inpede production expansion
alternatives in the NTAE sector thereby creating new
opportunities for small farnmers, (2) devel opnent of regionalized
i nsect and di sease nanagenent strategi es based upon the | PM
know edge generated in prior year’s research activity, and (3)
devel opnent of sustainable | PMsystens for targeted crop and

di sease probl em areas.

Start: Projects began in Cctober 1996.

Projected conpletion: Septenber 1998

Det erm nati on of the Causal Agent Which Causes the Damage
Cal | ed “Sandpaper” on Snow Pea Pods

Scientists: L. Calder6on, D. Dardon - ICTA;, S. Wl ler - Purdue
Uni versity.

Status: Continuing research activity.

Obj ectives: Determne the causal agent of “sandpaper” on snow
pea pods.

Hypot hesi s: Sandpaper disorder on snow pea pods is caused by a
bi ol ogi cal organi sm

Description of research activity: Research plots of 200 nf
will be used for various treatnments including: prograned
appl i cations of |abelled snow pea fungicides, insecticides, or
grom h regul ators, and an untreated control. Snow peas will also
be grown under a crop cover where the organi sns believed
responsi bl e for the pod damage will be introduced. Pods will be
collected fromtest plots and farmers fields in order to conpare
“sandpaper” danage and taken to the | CTA | aboratory for

di agnostic work to identify potential causal agents.

Justification: The causal organi smof sandpaper disorder of
snow pea pods is unknown. Snow pea farners now use nmany types of
pesticides for control of “sandpaper” w thout know edge of

whet her they are effective or not. In order to stop this
indiscrimnate use of pesticide it is essential that the causal
agent(s) be identified. Positive iidentification will have an

i medi ate effect in reducing pesticide use.

Rel ati onship to other CRSP research activities:

Al our IPMCRSP activities are designed to identify integrated
approaches to pest managenent. This project is designed to

i nvestigate the casual agent of a new disorder found on snow pea
pods cal |l ed * Sandpaper’. The research will allow us to determ ne
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t he casual agent and how best to approach its control. The
success of this project will depend on input from our other
col | aborators at | CTA, Zanorano, and U.S. institutions.

Proj ected outputs: The cause of “sandpaper” wll be
determ ned, and control strategies wll be devel oped and tested.

Projected inpacts: Eventually, this research will lead to
reduced probl ens of snow pea detentions in the United States due
to the usage of EPA-prohibited pesticides or due to excessive
resi dues of approved pesti cides.

Start: My 1997.

Projected conpletion: February 1998.

Proj ected person-months of scientist time per year: 3

Budget: $5,819 (1PM CRSP)
Transfer of IPM Strategies to Control White Flies in
Tomat o

Scientists: J.R Salazar, D. Dardén - ICTA; S. Weller - Purdue
Uni versity.

Status: Continuing research activity.

Obj ectives: Transfer of IPMstrategies to control white flies
on tonato.

Hypot hesi s: Previously devel oped and performance tested | PM
CRSP strategies can be adapted and transferred for applications
in white fly control for tomatoes.

Description of research activity: [|IPMdenonstration plots
will be established (covered seedbed or tomato plugs; sorghum
barriers; sticky yellow traps; rational use of pesticides) and
conpared to farnmer’s control plots in tomato production zones
during different tinmes of year. Field days with tomato growers
wi || be conduct ed.

Justification: It is essential to transfer the generated | PM
technology in order to mnimze pesticide usage in tonatoes.
Wiite fly remains a serious pest problemin Quatermala, and | PM
CRSP strategi es developed in Years 3 and 4 hold potential for
control of white fly in tonatoes.

Rel ati onship to other CRSP research activities: Oher
institutions and NGO s are currently conducting efforts in order
to mnimze the use of pesticides, but do not have | PM strategies
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to transfer. |1CTA in collaboration with GEXPRONT and Purdue
Uni versity, have perfornmance proven | PM strategi es that have
potential applications in white fly/tonatoes.

h. Proj ected outputs: That 50 tomato growers will adopt |PM
strategi es.

. Projected inpacts: Wth the adoption of |IPMtechnol ogy the use
of pesticides wll be reduced, and tomato quality for export wll
be i ncreased.

j - Start: My 1997.

k. Projected conpletion: February 1998

| . Proj ected person-months of scientist time per year: 3

m  Budget: $9,250 (PL 480)

I V.3 Use of “Antivirus” Plastic Mesh in Order to Counteract
the White Fly - Virus Conmplex in Tomato

a. Scientists: J.R Salazar, D. Dardén - ICTA; S. Weller - Purdue

Uni versi ty.
b. Status: New research activity.
C. Obj ectives: Determne the effectiveness of using plastic nmesh

that excludes white fly adults over tomato transpl ant proagation
field beds to reduce the infestations of adult white flies and
elimnate or reduce their transmttal of virus to the tomato
transpl ant s.

d. Hypot hesis: Plastic nmesh used over field beds of transpl ant
tomato seedlings will reduce white fly infestations, reduce virus
transmssion to the tomatoes, and significantly reduce the need
for chemcal usag and result in inproved plant health, and fruit
producti on.

e. Description of research activity: Field plots will be
est abl i shed (300 M) for production of field grown fresh narket
tomato transplants. Treatnents will be established to include
the following: 1) standard field production with no nesh cover;
field production with mesh cover for 2) 15 days after seedling
enmergence; 3) 30 days after seedling energence; 4) 45 days after
seedl i ng energence (or until seedlings are transplanted to field
plots). The experinment will be conducted during two seasons
(rainy and dry). Plants will be evaluated for presence of white
flies in the various tratnents during the bedding period and will
be evaluated for the presence of virus at the tinme of
transpl anting. Applications of insecticides will be nmade based on
econom c thresholds for white flies. The nunber of insecticide
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sprays required will be recorded along with white fly nunbers in
the various treatnents and virus presence or absence on plants.
At the tine of tramsplanting tomato transplant vigor will be
recorded. Once tomatoes are placed in the field, insecticide
sprays will be applied for white fly control based on scouting.
At the conclusion of the experinent, tomato yield, quality and
plant health will be eval uated.

Justification: Prior research suggests that antivirus plastic
nmesh can reduce white fly problens in tomato transpl ant beds.
Currently there is a requirenent for over 20 insecticide sprays
during transplant production period to protect plants fromwhite
flies and reduce virus transission. The indiscrimnate use of
pesticides for the production of transplants enphesises the
urgent need to devel op non-chem cal pest nanagenent alternatives.
The risk of such high insecticide use to human health and the
envi ronnent are nmajor concerns along with the economc
unfeasibility of applying such high | evels of insecticide.

Rel ati onship to other CRSP research activities: Qher
institutions such as ARF, CGEXPRONT, the University del Valle, the
Uni versity of San Carlos, are conducting research in tomato
production systens which would greatly benefit fromresults
obtained in these IPMstudies. Qur results are also inportant if
successful in allow ng an assessnent of effective | PM managenent
progranms for tomato pest control on grower attitudes,

envi ronnent al stewardshi p, and the soci o- econom ¢ aspects of
tomat o grower communities.

Projected outputs: Reduction in pesticide use thus reducing
grower and famly exposure to pesticides, devel opnent of
effective | PMtechnol ogy transfer prograns, increase economc
stability for growers and inproved food safety.

Projected inpacts: Devel opnent of sustainable tomato production
systens and added stability for tomato growi ng communiti es.

Start: My 1997.

Projected conpletion: February 1998

Proj ected person-months of scientist time per year: 2

Budget: $6,765 (PL 480)

Broccoli Production in Hum d Hi ghl ands

Scientists: R Carroll, A D x - Univ. of CGeorgia; L. Cal deron-
| CTA.

Status: New activity that builds upon results fromthe previous
wor kpl an.
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C. Obj ectives: (1) collaborate with students and faculty from
ZAMORANO who are initiating control strategies for root-feeding
Scar abaedae in the wet highlands of Guatenala, (2) collaborate
wi th, and provide technical assistance to, ALTERTEC on
experinmental designs to test effects of cultural cropping
practices on popul ations of pests and beneficials and danage
| evels in organically produced non-traditional crops, (3)
coll aborate with | CTA to assess gl obal significance of root-
feedi ng scarabi ds and other arthropods to crop |osses, (4)
col l aborate with | CTA and conduct workshops with | PM CRSP
participants and partners to develop testable strategies for
controlling root-feedi ng scarabids< (5) assess the distribution
of root-feeding scarabids at the scal e of |andscape habitat
nosai cs.

d. Hypot hesi s: Mortality hypotheses: (1) Buried naize residue
i npregnated with mcrobial pathogens or with pesticides wll
significantly reduce beetle popul ati on densities conpared to
densities in untreated fields. (2) Broccoli yields in treated
fields will exceed yields of untreated fields. (3) Yields of
fields treated with inpregnated residue will equal or exceed
yields of fields treated with root-drenching pesticides. Farner
adoption hypothesis: (4) Because farners are famliar with
resi due managenent, they will adopt the inpregnated residue
protocol for field trial tests. Distribution hypothesis: (5)
Because scarabid | arvae feed on many wild and donesti cated
plants, spatial distributions will be influenced nore by physica
factors (soil noisture, organic content, etc.) than by vegetation
conposi tion or cover.

e. Description of research activity: 1. Initial field and snal
plot trials are underway to test the effectiveness of buried
residue inpregnated with mal at hi on. Because previ ous work has
shown that ovipositing fermal es and young | arvae are strongly
attracted to buried maize residue, the inpregnated residue shoul d
be a significant source of nortality. Strains of fungal pathogens
will be incorporated into subsequent trials. 2. This protocol
(chemcal or mcrobially inpregnated residue) will be further
tested under crop production conditions in farners' fields.
Individual fields will be used as replicates with each field
divided in a split-block design of inpregnated residue treatnent,
conventional root drench pesticide treatnents, and no-treatnent
controls. Larval density, plant nortality, and yield wll be
nmeasured in each treatnment and control block. 3. The factors
i nfuencing the spatial distribution of scarabid | arvae near
infested fields will be assessed during periods of peak |ate
instar larvae. Root zones of wild plants will be exam ned for
the presence of |arvae to assess plant host distributional
patterns. Subsanples of soil fromthese root zones wll be
anal yzed for noisture content (air dry weight differences) and
organic matter content (ash dry weight differences).

Addi tionally, host plant differences will be held constant and
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the distribution of |arvae along wet to dry gradients will be
anal yzed. W will do this by sanpling |arvae in the root zones of
mai ze or pasture grass that are growing fromwet bottomlands to
dry upl ands.

f. Justification: For four primary reasons we plan to continue our
focus on root feeding scarabids. (1) Root-feeding scarabids are
worl d-wide in distribution and constitute sonme of the nost
serious crop pests in the tropics and sub-tropics; yet have
received relatively little attention fromresearchers. (2) Root-
feeding pests, in general, pose particular risks for small,
resour ce-poor, farners because crop danmage is not immediately
apparent and crops may be danmaged |late in the growi ng season when
it istoo late to replant. Farners often respond to root-
damagi ng pests through the use of highly toxic pesticides used as
soi|l drenches and these toxins are frequently applied by
children. Furthernore, danmage fromroot-feeding scarabids
i nfluences foliar nutrients and enhances popul ati ons of phl oem
feeders such as aphids and thrips. (3) Root-feeding scarabids
have very generalized diets ranging fromwoody perennials (e.g.
coffee, berries), to herbaceous annuals (e.g., broccoli), and
grasses. They al so i nclude nmany non-crop plants in their diets.
The significance of this broad diet is that root-feeding
scarabids are also broadly distributed in many habitats and
therefore formready source populations to infest new crops. (4)
Oganic matter in the formof nmulch and plant debris is
attractive to root-feedi ng scarabids. Therefore, any nmanagenent
of organic matter in fields should also include a consideration
of possible effects on scarabid popul ati ons.

g. Rel ati onship to other CRSP research activities at the
site: (1) In their outreach farmer training prograns ALTERTEC
uses organi c anmendnents as the major source of plant nutrients
and to inmprove soil physical qualities. Therefore, root-danagi ng
pests, especially scarabids, may conprom se their organic
managenent practices. (2) AGRILAB is investigating the nutrient
dynam cs of various kinds of organic soil anmendnents and
synthetic fertilizers as well as their influence on pest
popul ations. (3) Root-feeding scarabids are recogni zed as
I nportant under-studi ed pests in other I PM CRSP regions such as
Janai ca, noister regions of Africa, The Philippines and ot her
tropical Asian regions, and throughout Latin America.

h. Projected outputs: (1) Published reviews of root-feed ng
scarabids with significance to crop |losses. (2) Approximately
four peer-reviewed articles resulting fromworkplans 1-5. (3)
Testable strategies for controlling pest scarabids will result
from wor kshops and ot her networking efforts; dissemnation wll
occur through regional reports to extension units and appropriate
NGOs and through IPMIistserves on the Internet. (4) Devel opnent
of the first stages of a conprehensive review of the use of
organi c soil amendnents in tropical and sub-tropical cropping
systens and interactions with IPMefforts. (5) Inproved farmer
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training in the application of |IPM approaches in organic
agricul ture.

Projected inpacts: (1) Tested protocol for reducing |evels of
damage fromroot-feeding scarabids in broccoli fields with
applications to other cropping systens. (2) A protocol tested in
farnmers’ fields. (3) Inproved understanding of the spati al
distribution patterns of pest scarabids at the | andscape

scale. (4) Reduction in the use of root-drenching pesticides by
farmers who adopt our control protocol. (5 Wth information
synt hesi zed frominpacts 1-3 above, recommended control protocols
suitable for field testing in the many tropical regions where
root -feedi ng scarabids are significant pests.

Start: Cct ober 1997.

Projected conpletion: Septenber 1998

Proj ected person-months of scientist tinme per year: 7

Budget: $45, 252
I nsect Pest Management of Bramble Pest in the Guatemal an
Hi ghl ands

Sci enti sts: R WIllians - Chio State; G Sanchez - Univ. del
Valle; R Pérez - Graduate student from Quatenal a

Status: Continuing research activity. Expandi ng and
strengthening | PMresearch capabilities in the Quatenal an
H ghl ands by training graduate students in this vital area.

Obj ectives: To develop better nonitoring tools to give nore
preci se knowl edge on when and where control neasures are
warranted. Devel op better control nethods using a conbi nation of
tactics that are friendlier to the environnent and sustainable
for future generations.

Hypot hesis: Newy established nonitoring techni ques can be
integrated into the cropping systemof branble growers in the

H ghl ands. These survey techni ques can be used to determ ne the
precise timng of controls strategies (natura

enem es/biorationals). This will |lead to econom cal,
environnentally friendly arthropod control of branbles.

Description of research activity: This activity, subject of
a graduate research project, will be to determne the najor
arthropod pests of branmbles in the H ghlands and to devel op

nmoni toring techniques and strategies which will allow an

eval uation of the pest population at a given tinme. Natural

enem es and biorationals will be investigated to gain know edge
of the timng to best render control of a pest.

| PM CRSP Year 5 Wrkpl an Page 134



f. Justification: As we nove into the era of ever increasing
production of branble crops (raspberry & bl ackberry), far above
the present export |evel, Quatenal a needs sound research
strategies in IPM This is inportant throughout Latin Anmerica.
Thus, by training a young person in the area this project wll
produce a person that will be a resource person in IPMfor the
region. The focus of IPMis to reduce the reliance of growers on
hard, broad spectrum pesticides and turn toward newer, safer
conmpounds nore environnentally friendly and paving the way for
sustai nabl e agriculture. Blackberry and red raspberry production
are two of the nost recent and fastest grow ng sectors of the
non-traditional export crops in Guatemala. Quatemal a has becone
t he nunber one exporter of blackberries to the U S. during the
of f-season nont hs of Cctober through May. As with other crops
not previously grown, branbles have relied on inported strategies
from ot her producing countries. Mich of the previous research on
i nsects and di seases affecting branbles is not applicable here,
as the pest conplex is very different fromthe other producing
countries. Thus, we have a great need for a specialist trained
in IPMstrategies to develop this area. Chio State offers
courses, which will teach the basics and the |ocal researcher
will be able to forge a new frontier in IPMin the H ghlands. It
is an area which needs the attention of a person with a genuine
interest in preservation of the environnent yet that realizes
that food production is inportant.

g. Rel ati onships to other CRSP activities at the site:
Branbl e crops such as raspberry and bl ackberry are of najor
interest as export crops and are included in the overall |PM CRSP
research plans. Gaduate training in the area of pest managenent
will benefit all of the other CRSP activities in Quatenal a as
Rony Pérez will be able to share his experiences and training
with all of the cooperators in country. Even though the pests of
the various crops are different the strategies and control
concepts are often the sane.

h. Projected outcones: The outputs expected fromthis graduate
training and its acconpanying research programare nmanifold. O
utnost inportance is the training of an individual in |PM
t hought, technique, and strategy. This will be a benefit to the
country of Guatemala and to the Central American region for |PM
of food crops. Specific expected outputs to the area of branble
crops woul d be sone answers to insect problens that now are of
great concern to the industry. These sorts of information wll
cone in the research phase of the graduate education.

i Projected inpacts: The direct beneficiaries fromthe results
of the research will be the branble growers and food crop growers
in GQuatemal a along with the agribusi ness comunity and of course
the final consunmer. By providing the farners with the necessary
information to fully benefit fromthe inplenentation of
appropriate nonitoring/control strategies against the major pests
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they will be able to increase both their total and export-quality
raspberry/ bl ackberry yields. In addition, the final consuner,
both locally and in the inporting country will benefit directly
fromthis research since the bl ackberries/raspberries they wll
pur chase shoul d have been subjected to reduced chem cal pesticide
applications. The utilization of |ess pesticides will not only
reduce the chem cal's concentrations in the final product but

will also nean a safer environnment for the field workers, their
famlies, and the natural surroundings of the branble field.

Start: Septenber 15, 1997.

Projected conpletion: Septenber 15, 2000.

Proj ected person-nmonths of scientist's time per vyear: 12

Budget: $34,206 (PL 480)

I ndi genous Pest Managenment Knowl edge

Institutions: ALTERTEC, Chio State, Purdue, U. of GCeorgia,
| CTA, Estudio 1360 (Asturias) and GEXPRONT/ ARF wi ||l be invol ved.
Scientists are |listed under each sub-activity.

Status: Continuing research activity

Obj ectives: The objectives of this activity are (a) validate
practices that traditional farnmers use to control pests and to
eval uate these practices froman ecol ogi cal and | PM perfornmance
perspective, (b) assess traditional practices of soil fertilizer
managenent (organi c versus synthetic) for their effects on corn
pest, natural pest enemes and corn plant growth, and (c)

eval uate and conpare know edge of traditional and non-traditional
growers, extension agents and | ocal researchers concerni ng pest
managenent in fruits and veget abl es.

Description of research activity: Evaluations wll be
conducted with traditional and non-traditional farmers, extension
agents, and | ocal researchers concerning soil nanagenent and pest
control practices in order to conpare how practices vary anong
the groups. The traditional and non-traditional practices
information will be conpared in field studies and will be nade
avai l abl e for pest control strategy design.

Justification: Pest nanagenent practices are frequently devoid
of traditional pest control nethods used by native people. Sone
of these traditional nethods are extrenely effective. It is

i mportant to docunment these nethods, test themin conparison with
nmet hods using synthetic chemcals, and to use the effective
traditional nmethods in IPMprograns for fruit and veget abl es.
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f. Projected outputs: (1) Traditional pest nmanagenent practices
wi || be docunented, tested, and nade avail able to nodern pest
managenent pl anners, (2) a better understandi ng of farner
perspectives will be available for |IPM extensionists and
researchers, (3) the effect of synthetic and traditional organic
fertilizers effects on corn pests will be better understood, (4)
new r esearch approaches for pest control, based on traditiona
know edge fromfarners, will be devel oped.

g. Projected inpacts: These projects wll integrate the best
avai |l abl e traditional know edge, and | ead to pest managenent
practices that reduce pesticide use, seek to reduce environnent al
contam nation, inprove human health and welfare, and strive to
achi eve higher economc return to the farmner. An under st andi ng
of farmers’ perspectives on pest control based on traditional
under st andi ng of the agroecosystem could allow these practices to
be nore readily incorporated into nodern | PM prograns.

h. Start: Cctober 1994

i Projected conpletion: Septenber 1998

V.1l Conparative Analysis of Pest Managenment in Organic and
Conventional Production Systenms of Non-Traditional
Exportation Crops of the Central Highlands of Guatenmal a

a. Scientists: M Sandoval, J. Socop - ALTERTEC, K Santora, L.
Coffin, K Grloy, J. Ankerman - Peace Corps/ALTERTEC, L.
Asturias - Estudio 1360; S. Wller, R Edwards - Purdue

Uni versity.

b. Status: New research using baseline data established in Year
Four .

C. Obj ectives: This activity will conpare the agronom c,

t echnol ogi cal , soci oeconomc, and cultural activities used by the
growers in pest managenent within the point of view of Organic
and Conventional Production Systens. Specific objectives are:

(1) to nunber, describe, docunent, and anal yze the agronomc
practices and/or technol ogy used in the agricultural pest
managenent, (2) describe and anal yze the effects of crop

associ ations and natural biodiversity on pests damage, and (3)
establish control costs for agricultural pests, and the
profitability of the productive units.

d. Hypot hesis: Oganic agricultural production systens result in
reduced pestici de use.

e. Description of research activity: The first step for
research devel opnent was to select the farns, fromwhich their
owners are well-known permacul tural farnmers, with nore than 2
years using organic techniques for agricultural pest nmanagenent.
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Each case study will have its conparative control. The

requi rement for both case studies is to grow non- traditional
exportation products. The study in the productive units wll
begi n once the producers and their controls are selected. The
study will have weekly visits, during 1.5 years. The respective
notes will be taken through survey techniques, in each visit,
having as a main tool a questionnaire, which includes agronom c,
t echnol ogi cal , econom cal, social, cultural, and anthropol ogi ca
aspects. The information gathered will be documented with the
support of a sound conceptual framework, obtained through

bi bl i ographi c i nvestigation, specific essays and/or consults to
an expert.

Relating to the nmeasurenent of pest quantity and presence, and of
natural enemes present in the farm the |evels of incidence
(presence), and severity (quantity of pest or damages) wll be
cal cul ated, using diagnosis and sanpling techniques, as well as
el aboration of insectary, disease stock, weed stock, etc. For
the taxonomc identification of pests, it will be necessary to
collect and send themto the |aboratory. Econom cal danage,
caused by the detected pests, will also be neasured, and will be
conpared with its control cost. These two anal yses are part of
t he econom cal study, to determne the cost/benefit relation and
the profitability of the productive activity of the grower.

f. Justification: The point of view, traditionally taken as
I ntegrated Pest Managenent (IPM, is assunmed by ALTERTEC under
the concept and practice of an Ecol ogi cal Pest Managenent, where
the insects (pests) are also part of the system which neans that
any study, research, and/or evaluation should consider the
di fferent conponents in its context of sustainability and
bal ance. ALTERTEC wi Il conduct research about: (1) conparative
anal ysi s of pest managenent in organic and conventi onal
production systens of non-traditional exportation crops, of the
central highlands of Guatemala, (2) the definition of the central
i nvestigation subject of ALTERTEC, obeys the need of making an
optimum agricul tural pest managenent within the Production
System w thout contradicting the environnental bal ance, in other
words, with the system conponents: physionatural, econom cal
social, cultural, etc.

This inportant research subject will be a centerpiece in the
operations of ALTERTEC, ending with a nultiplier effect in, at

| east, 10 agricultural farns, |ocated nearby the case study farm
These case studies will also generate subjects for further

i nvestigations, related to the integrated agricultural pest
managenent. It is stated that, through an accurate control
system the agricultural pest nmanagenent, be characterized by the
Permacul tural (Sustainable or Permanent Agriculture) point of
view, within the Agricultural Oganic Production System It wll
al so be identified, magnified, and validated those pernacul tural
practices that, because of their historical, cultural,
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VI .

econom cal, or technical inportance, would be of help to the
sust ai nabl e devel oprent .

Rel ati onship to other CRSP activities at the site: The
case study will allow a conpl ete docunentati on of organic
production systens and their effectiveness in reducing pesticide
use. This information will be integrated with the help of L.
Asturias/ G Sullivan into a conplete soci o-econom c anal ysis of
organi ¢ production practices inpact on rural communities and crop
producti on/economc stability.

Projected outputs: It is expected that this investigation
woul d help to rescue Guatemal an farnmers’ native know edge about
agricultural pest managenent, to integrate with new technol ogi es,
and to unite efforts to reach a sustainabl e devel opnent. Having
understood that the farmng systemis part of the Organic
Production, which is based on socio-historical phenonena, the
rescued know edge and/or technology will stand out by reducing
costs, increasing profitability, not contradicting ecol ogi cal

bal ance, taking advantage of the resources, and reconciling
agriculture with Guatemal an farnmers’ custons and traditions.
Finally, the information generated through the case study, wll
serve as interesting subjects for subsequent investigations,
which will conpletely validate the alternative technol ogy for
agricul tural pest nanagenent.

Projected inpacts: Reduced use of chemcals in pest
managenent .

Start: January 1997.

Projected conpletion: Septenber 1998

Proj ected person-months of scientist time per vyear: 4

Budget : $10, 000 | PM CRSP
$20, 330 PL 480

Site Devel opment Activities in Ecuador

Regi onalization of the Latin Arerican site into Ecuador was
initiated in Year 4 with two activities (a) a study of policies
af fecting pesticide use and incentives to adopt |IPMand (b)

di agnosis and prioritization of major pest problens in potatoes
through a baseline survey, participatory appraisal, and pest
monitoring in the field. The Year 5 plan draws on both | PM CRSP
and PL 480 resources and includes (a) multi-disciplinary field
experinments on potatoes and bananas/ pl antain, (b) technol ogy

val idation and transfer; and (c) policy analysis and editing of a
manual on rational use of pesticides.
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VI.1. Multi-disciplinary Field Experinments in Potatoes

a. Scientists: H. Andrade, X Cuesta, J. Revelo, J. Andrade
Piedra, F. Lopez, P. Gallego, S. Garces, G Suquillo - INNAP, G
Forbes, A. Lagnaoui, M Palacios, F. Gsneros, J. Al cazar, R
Jaramllo - CP;, P. Cazares - CARE;, M EHIlis, R Wllians - Oiio
State

b. St at us: New Resear ch

C. Obj ectives: To: (1) evaluate potato clones with long term
resistance to late blight (Phytophthora infestans), (2) determ ne
the effectiveness of strains of Bacillus thuringiensis in
control ling Andean potato weevil, (3) determ ne the effectiveness
of local strains of baculovirus in controlling Tecia sol ani vora,
and (4) establish a nmethod for propogating the Bacul ovirus.

d. Hypot hesis: (1) Potato clones do not exist with long-term
| ate-blight resistance equal to or greater than the variety I N AP
- South Catalina, (2) Bt cannot control potato weevil, (3)
| ocating and reproduci ng a native bacul ovirus for T. sol anivora
is not possible, and (4) T. solanivora cannot be effectively
controlled in conditions of seed storage using a Bacul ovirus.

e. Description of research activities: This research will be
i npl enented in farmcommunities in the Carchi area where there is
a high incidence of these pests. The experinment with clones wll
utilize potato clones generated by the root and tuber program of
INLAP and by CP. This participatory research will consider
vari abl es such as yield, agronomc and eating quality, severity
of the disease, and application costs. Values will be presented
as an area below a curve which charts progression of the disease.
The | evel of long-termresistance of the selected clones will be
determ ned by conparing their degree of severity of the disease
with those of the variety Santa Catalina. |In addition, the
presence of major genes in each clone will be determned by an
i nnocul ation test. This experinment will also teach farners the
econom ¢ advantage of using a resistant variety.

For the potato weevil experinent, bioassay wll be used to
identify effective, commercially available Bt fornulations.
Weevil adults will be collected in traps and then a bi oassay run
in acontainer wwth treated potato foliage. The results will be
read at five days to determne efficacy. Then, an experinent
will be run with a random zed conpl ete bl ock design. The
treatnments will correspond to the Bt strain with maxi num

ef fectiveness in two doses, applied at crop energence, at 50 days
after planting, and at 70 days after planting. There will also
be a control and a treatnent wth granul ated carbofuran. Entono
pat hogenic control will be directed at the adults. Evaluation of
ef fectiveness will be neasured in terns of the percentage of
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tubers w thout danage at harvest and a damage gradi ng scale of 1
to 9.

The Tecia sol anivora activity will involve locating insects with
synmptons of the virus, purifying the m cro-organi smand
reproducing it to obtain material for testing. Future work will
i nvol ve virul ence testing, comercial |evel testing, and
reproducing it for use by farners.

Justification: Potato late blight is a disease with
devastating effects that presents itself every year in all the
potato zones. Currently, its control consists exclusively of
heavy fungi ci de use with consequent damage to the environnment and
human heal th and hi gh production costs. Use of resistant
varieties appears to be the best alternative.

The control of Andean potato weevil al so depends heavily on the
use of pesticides. Around Carchi, about 82 percent of the
producers use insecticide in an attenpt to control it. The
situation is simlar in other areas.

Teci a sol ani vora can cause up to 100% damage in stored

pot at oes. Pesticides are the primary nmeans of control currently.
G ven that thepotatoes are stored close to the hones and handl ed
during planting, it is essential that this pesticide use be

r educed.

Rel ationship to the activities at the site: This activity
will be closely linked to a proposal submtted the I PM CRSP for
special funding, to a P. L. 480 proposal that is being submtted
for technol ogy validation and transfer, and to other on-going | PM
work at INNAP and CIP. It is also related to a regional late

bl i ght program being i npl emented by C P and | NI AP.

Projected outputs: (1) an inproved clone for sustainable
control of late blight, recomendations for use of Bt to control
Andean weevil, reconmmendations for use of a baculovirus to
control Teci a.

Projected inpacts: (1) reduced potato crop | osses due to each
of the three pests, |ower production costs, inproved producer

i nconme, and reduction in pesticide use, (2) reduced risk to

heal th and the environnent due to reduced pesticide
cont am nati on

Start: Septenber, 1997

Projected conpletion: Septenber, 1998
Projected person-nmonths of scientist time: 2 person years

Budget : I NI AP:  $13,860; O©Chio State: $11,932; CP:$3,410
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VI.2.Multi-disciplinary Experiments in Banana/ Pl antain

a.

Scientists: J. Mendoza, C. Suarez, M Arias - INAP, R
Wllians, M Elis - Chio State; J. Rodriguez - PROEXANT

St at us: New Resear ch

Obj ectives: to (1) collect and identify natural enem es of
maj or i nsect pests in banana/plantain and determ ne their
effectiveness in controlling the pests, and (2) conpare efficacy
of alternatives for managi ng Bl ack Si gatoka.

Hypot hesis: (1) natural enemes exist that are effective in
controlling the followi ng insect pests: Cosnopolitan sordidus,
Costuronera hunbol dti, Ceram dia vividus, and Opsi phanes
tamarindi (2) cultural controls exist that will help reduce the
probl em of Bl ack Si gat oka.

Description of research activities: Farnms will be selected
for studying the insect and di sease conpl ex nenti oned above.
Sanpl es of the principal pests will be taken to the | aboratory to
observe their biological devel opnent and to determ ne the
presence of parasitoides and ent onopat hogens. The speci nens
collected will be classified and identified. An estinmation of
the effectiveness of each natural eneny will be nade with the

pur pose of determ ning prom sing beneficial species for future

bi ol ogi cal control (reproduction, multiplication, and rel ease).

Based on results fromprevious work, treatnents will be sel ected
fortesting on Black Sigatoka that conbine cultural and chem ca
controls. Field experinments will be run to determ ne the
recommended managenent strategy for this di sease.

Justification: In Ecuador, plantain occupies approximtely
100, 000 hectares. It is a major food product for the Ecuadorian
popul ati on and has good prospects for the export nmarket. Banana
is the nost inportant export crop for Ecuador. Only about 12 to
13 tons per hectare of plantain are produced, which is relatively
| ow despite good soils and climate. One reason for the | ow
productivity are insects and the di sease nenti oned above. G ven
the large nunbers of small producers involved in producing

pl antai n and even bananas, the soci o-economc inpacts of the

proj ect should be substantial. Gven the |arge anount of bananas
exported to the United States and the potential exports of

pl antain, benefits to the United States should al so be
substanti al .

Rel ati onship to other research activities at the site:
I Nl AP al ready has a snall banana/pl antain research programbut it
has been grossly starved for operating funds given the inportance
of the commobdity. PRCEXANT is working with producers to devel op
the export market for plantain and to advi se producers on | PM
practices. |In addition, PROEXANT has just received P. L. 480
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VI .

noney that it will use in part for IPM while INNAP is putting in
a proposal for the P. L. 480 noney for |PM on bananas/pl ant ai n.
The P. L. 480 noney woul d be used both for additional research
topics and for technol ogy validation and transfer.

Projected OQutputs: (1) identification of biocontrol agents
for major insects on plantain and sone indication of their
efficacy, (2) assessnent of alternative managenent practices for
Bl ack Si gat oka.

Projected I nmpacts: (1) |ower cost bananas and plantain in U
S. supermarkets, (2) reduced pesticide use, |ower production
costs, and higher incone for Ecuadorian producers.

Start: Septenber, 1997

Projected conpletion: Septenber, 1998

Person nmont hs of scientist time: 6
Budget: IN AP - $8, 000
Chio State - (Covered under potato activity)

Policy Analysis and Pesticide Manual

Scientists: M Bolanos - Mnistry of Agriculture; P. Espinosa -
P, G Norton, T. Yamagiwa, (G aduate student) - Virginia Tech

Status: Continuing activity

Obj ectives: to: (1) docunment current government policies that
i nfl uence pesticide use and incentives to adopt |PMin Ecuador,
(2) to quantify effects of those policies on pesticide use, and
(3) to edit 3 training manual s on the correct use of pesticides
and recogni zi ng synptons of pesticide poisoning.

Hypot hesis: (1) Government policies in Ecuador have subsidi zed
pesticide use, directly and indirectly, (2) a training manual for
doctors and ot her technical people who use pesticides and treat
people with pesticide poisoning, will reduce nortality and
norbidity due to pesticide poisoning.

Description of research activities: Interviews with
appropri ate governnent and non-governnent officials as well as
coll ection of secondary information will be used to docunent the
range of current policies and | aws affecting pesticide use. Data
will then be collected that will be used for analysis of direct
(taxes, subsidies, etc.) and indirect (exchange rate over

val uation, credit subsidies) subsidies affecting pesticide use.
Data wll also be collected to allow for econonetric estimation
of the inport demand for pesticides so that the price

responsi veness of demand can be estimated. The net anount of
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Vi . 4.

subsidy and the elasticity of demand for pesticides will be used
to estimate the effects of the policies on pesticide use.

The 3 training manuals will be based on material used in recent
training courses in Ecuador. Use of CRSP funds for the nmanua
will be contingent on the Mnistry of Agriculture supporting
addi tional training.

Justification: Pesticide policies were found in previous
studi es to be subsidizing pesticide use and hence reducing the
incentive to adopt |IPMinEcuador. Recent policy changes and | aws
may have reduced those subsidies. A so, no study has taken a
conprehensi ve 1 ook at all the policies affecting pesticide use.
The training manual is needed both because nedi cal personnel

m sdi agnose pestici de poi soni ng and because people m shandl e
pesti ci des.

Rel ation to other activities in the site: Economc
incentives to adopt IPMare essential if the IPMCRSP programis
to have maxi numinpact. Al so, reduction in exposure to

pestici des and poisoning are central to the goals of the CRSP in
Ecuador .

Projected OQutputs: (1) M S thesis and article describing
pesticide policies and their inpacts (2) manuals on correct use
of pesticides and how to di agnose pestici de poi soni ngs.

Projected I npacts: (1) Change in pesticide policies to
i ncrease incentives for |IPMadoption and (2) reduction in
pesti ci de poi soni ngs.

Projected start: Septenber, 1997

Projected conpletion: Septenber, 1998

Person nmont hs of scientist tinme: 3

Budget : | NI AP/ MAG $2, 000 Virginia Tech $21, 783

Val i dati on and Di ffusion of Integrated Pest Managenment

i n Potat oes and Bananas/ Pl ant ai n

a.

Scientists: V. Barrera, J. Unda, F. Lopez, M Pum sacho, F
Merino, J. Revelo, P.Gllegos, H Andrade, J. Mendoza, C. Suarez,
M Arias, C Trivinio - INTAP;, J. Rodriguez - PRCEXANT; G Forbes,
F. Gsneros, A Lagnaoui - AP, R Wllians, M Ellis - Chio
State; G Norton - Virginia Tech

Status: New activity

Obj ectives: To 1) validate and diffuse | PM nmethods for potato
pests in the Ecuadorian Sierra, (2) to validate and diffuse |PM
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net hods for banana/pl antain pests in the Ecudorian coastal
region, and (3) undertake an epi dem ol ogi cal study of virosis in
pl ant ai n.

d. Hypot hesis: (1) Sone |IPMtechnol ogi es al ready exist for
val idation and diffusion, (2) new alternatives wll be generated
by the second year of the project to validate and diffuse, and
(3) virosis is a serious disease problemin plantain.

e. Description of research activities: Validation and
diffusion of IPMfor potatoes will involve the follow ng set of
activities: (a) areas around Carchi (in northern Ecuador) wll
be | ocated where there is a high incidence of Andean weevil, late

blight, and Tecia and where the communities are well structured
to facilitate the work; (b) formal surveys will be used as a

di agnostic tool to assess the nmagnitude of the problem and
establish a baseline; (c) a group of 10 to 20 farners will be
selected to train themin IPM with an attenpt to include sone
peopl e who are | eaders of their community or school teachers,
etc.; (d) information will be nade avail able in the bioecol ogy of
Andean weevil, late blight, and Tecia; (e) IPM conponents w ||
be structured into an IPMprogram (f) A 13 step validational
process and training course will be undertaken foll ow ng
procedures recently established on an INNAP-CI P-BID project; (g)
the degree of | PMadoption will be formally reviewed after the
validation and training is conpleted, and (h) an inpact

eval uation will be conpl et ed.

A simlar procedure will be followed for bananas and pl antai n,
only within a farmer community on the coast. In addition, a
t hor ough epi dem ol ogi cal study of virosis, a nmajor disease
problemin plantain will be undertaken sinultaneously at

Pi nchl i ngue.

f. Justification: Sonme |IPMtechnol ogi es have al ready been
devel oped for potatoes, bananas and plantain and need to be
validated and diffused. Qhers are being devel oped el sewhere on
the IPMCRSP. This activity will be undertaken with PL 480 noney
whi ch the governnent of Ecuador prefers to use for very applied
research or technol ogy transfer rather than research per se.
O her 1PM CRSP resources are insufficient for |IPMtechnol ogy
transfer.

g. Rel ation to other activities at the site: This activity
will directly use the IPMtechnol ogi es and strategi es produced by
the other IPM CRSP activities and by other I NI AP/ Cl P prograns and
pr oj ect s.

h. Projected OQutputs: (1) IPMvalidation and diffusion
procedures established and (2) nore than 80 producers trained in
the first year who can teach other farners.
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i Projected inpacts: (1) reduction in use of pesticides, and (2)
i ncreased producer incone, |ower producer costs, |arger export
earni ngs, reduced risk to human health and the environnent.

J . Start: Cctober, 1997

k. Projected conpletion: July, 1999

l . Person-nmonths of scientist time: 3 years

m Budget: Al of the budget for this activity wll conme fromP
L. 480 funds (roughly $100, 000)
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CROSS- CUTTI NG ACTIVITIES IN THE FI FTH YEAR

Synposi um Wor kshop for Information Sharing across Sites and
Pl anni ng for Year 5

a.

Description of activity: Plan and inplenent a synposi uni wor kshop
for U S scientists involved in the CRSP with at | east one

col I aborator fromeach of the four principal sites prior to the
technical conmttee neeting in Spring 1998. The workshop w ||

i nvol ve sharing information across sites and planning of Year 5
activities. The technical commttee neeting will be held

i medi ately follow ng this synposi uniworkshop to assess technical
progress, approve changes to workplans, and to discuss site plans
and technical issues that are commobn across sites.

Relation to outputs and research priorities: It is essential that
the U S. scientists and at | east one col | aborator fromeach site
neet to share information across sites and discuss plans for Year 5
and the second phase of the project.

Projected start: Preparations for synposium workshop will begin in
January 1998

Projected conpletion: May, 1998

Proj ected person-nonths of scientist tine per year: 2 nonths

Proj ected outputs: Shared infornation across sites and materials
for fifth year workplan and renewal proposal.

I nformati on Exchange and Net wor ki ng

a.

Description of activity: An IPM CRSP newsletter will be produced
and avail able both in hard copy and on-line, facilitating contact
both within the I PM CRSP and wth ot her CRSPs.

Rel ationship to outputs and research priorities: Sharing know edge
relative to | PM and ot her aspects of sustainable agriculture wll
hel p scientists and ot her stakehol ders nake informnmed deci si ons about
designing and testing IPMstrategies. Sharing research results
generated by the CRSP will help others within the CRSP solve their
own research and pest problens, including those related to policy
and institutional changes. One of the best sources of information
for project inplenentation will be on-going activities at other
sites. Standardized, consistently formatted reports should fl ow
bet ween projects and ME and then to other projects in a tinely
manner. The standardi zed reporting framework serves to (a) |et
peopl e know what techni ques are working or not in different
countries, (b) allow suggestions for solving problens to cone from
several sources, and (c) provide a sense of camaraderi e anpbng
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projects. The newsletter is primarily for comunicating with people
out si de the CRSP.

c. Start: CQctober, 1994

d. Projected conpletion: This work will be on-going throughout the
life of the CRSP

e. Projected person-nonths of scientist tine per year: 3 nonths

f. Projected outputs: The IPM CRSP newsletter will be produced and
distributed wth on-line accessibility.

g. Institutions and individuals involved: Virginia Tech will lead this
activity with the assistant director being the responsible
i ndi vi dual .

El ectronic Networking for IPMin Africa

a. Description of activity

Since Septenber 1996 ICN Africa IPMLink has participated in three
maj or activities: 1) |IPM Networking in Sub-Saharan Africa Wrkshop,
2) Creation and nmai ntenance of a Wrld Wde Wb (WW) Africa | PM Link
site, 3) Oeation of a directory of African IPMscientists. The |IPM
Net wor ki ng i n Sub- Saharan Africa Wrkshop was held in Addis Ababa,

Et hi opia from 14-16 Cctober 1996. The participants of the workshop
represented NARSs of sel ected sub-Saharan Africa countries, CRSPs,

| ARCs, NGOs, USAID, Africa IPMLink, and others. The workshop
partici pants | aid the foundation for Africa IPMLink's future
activities through the workshop's recommendati ons. Anong the nmain
recommendations is that the IPM CRSP, through its Africa | PMLink
initiative, should take the Ilead in pronoting

| PM net wor ki ng i n sub- Saharan Afri ca.

b. Relation to outputs and research priorities

| PMinformation dissemnation is an essential conmponent of this
networ ki ng and pronoting IPM in Africa in general. Fromthe onset, it
was apparent that IPMinformation in French through el ectroni c nmeans
was not readily available. To answer this need, Africa |IPMLink has
t horoughly scanned the WWVin search of sites around the gl obe
whi ch deal with IPM paying special attention to sites with | PM
information in French. Africa I PMLink has conpiled these sites and
others in English and included theminto a WWsite which has been on-
line since February 1997 (http://ipm ww.ento. vt.edu: 8000/ ail/index. htm).
A dat abase of organizations and scientists involved in IPMactivities
in sub-Saharan Africa is being conpil ed.

c. Project start: Septenber, 1996
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d. Project conpletion: Septenber, 1998

e. Projected person-nmonths of scientist time per vyear: 12

f. Projected outputs: Establishnent of a directory and searchabl e
dat abase of African IPMscientists and stakehol ders, the physica
establ i shnent of sub-regional (west and eastern Africa) | PM netwoks in
sub- Saharan Africa, including the transfer of the WWsite to servers
| ocated in Africa, further devel oping and inproving the web site both
in French and Engli sh.

Bi ot echnol ogy St at ement

Virginia Tech and other collaborating institutions each have their own
Bi ot echnol ogy Conpliance Commttees. They will review any proposed

bi ot echnol ogy conponent of the project to ensure conpliance with al

rel evant regul ations dealing with biotechnol ogy and genetically-

engi neered biol ogi cal products. W wll also network with the
Rockef el | er Foundati on R ce Bi otechnol ogy programand CG AR initiatives
to introduce pest-resistant varieties in our research sites.

Intell ectual Property Rights

An agreenent on intellectual property rights will be worked out on a
case by case basis with collaborating institutions at each site.

Degree Training

In addition to short-termtraining, graduate students fromthe United
States and/or the host country sites are assisting on the project and
wor ki ng on thesis and dissertation topics. 20 M S. or Ph.D. students
wi Il be working on the project work in Year 5 of whomat |east 14 are
fromthe host countries. These students may be graduate students at
academ c institutions in the host countries or at our |IPM CRSP
institutions in the United States.
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Year 5 Degree Training on the |PM CRSP

St udent Sex Nationality Di sci pline Sitel Degree University

Name Country

C. Haenchen F U. S A Agr onony Janai ca M S. Li ncol n

S. McDonal d F Janai can Ent onol ogy Janmi ca M S. Vi rginia
Tech

M Huel sman F U S A Ent onol ogy Janmai ca M S. Chio State

J. Hines M U. S A Ent onol ogy Janai ca M S. Penn State

H. Moral es F Quat enal an Ent onol ogy Guat enal a Ph. D Chio State

J. Julian M U. S A Mar ket i ng Guat enal a M S. Pur due

P. Lanport M Quat enal an Pl ant Sci ence | Guatenal a M S. Pur due

R Perez M Quat enal an Ent onol ogy Guat enal a M S. Chio State

T. Yamagi wa M Japan/ El Ag Econ Ecuador M S. Virginia

Sal vador Tech

L. Cuyno F Phi | i ppi nes | Ag Econ Phi | i ppi nes | Ph. D Virginia
Tech

R Sui za M Phi | i ppi nes | Ent onpl ogy Phi | i ppi nes | M S. UPLB/ AVDRC

G Recta F Philippines | Statistics Phi | i ppi nes | Ph. D Penn State

M Casi nmero F Phi |l i ppi nes | Weed Sci Phi | i ppi nes | Ph. D UPLB

S. Mwangi M Kenyan Pl ant Pat h Kenya Ph. D Virginia
Tech

J. Mullen M U S A Ag Econ Mal i Ph. D Virginia
Tech

D. Jenkins M U S A Ent onol ogy Mal i M S. Mont ana
State

M N D aye M Mal i an Ent onol ogy Mal i M S. Chio State

O. Martin M Ugandan Pat hol ogy Uganda M S. Maker er e

M Kaunma F Ugandan Ent onol ogy Uganda M S. Maker er e

P. Isubikalu | F Ugandan Soci ol ogy Uganda M S. Maker er e
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Response to Aid Requests for |IPM Technical Assistance

W will respond to requests fromUSAID m ssions for | PMtechnica

assi stance in other countries as specified in the grant. These
activities will be cost-shared by the requesting m ssions. Exact
details of this cost-sharing will be determ ned on a case by case basis
in discussion anong the ME, the mssion, and the USAID s Ofice of
Agricul ture.

Gl obal i zati on

A obalization of the IPMCRSP will nove beyond the four primary regions
during Year 5 to include Al bania in Eastern Europe, assum ng expected

m ssion funds are forthcom ng. Additional globalization will occur
within the primary regions as well; for exanple, the work outlined for
Ecuador, for Uganda, and with CCP in Africa.

Ext ernal Eval uation

The External Eval uation Panel is scheduled to nmeet once during the
year. One site, probably the Philippines, will be visited.

Prepare Sixth Year Workpl an

Sixth year work plan will be prepared and revised following AID review
Technical Comm ttee Meeting

The Technical Committee will neet in May and Septenber, 1998.

Board Meeti ng

The Board will neet in March, 1998.

Renewal Proposal

The IPM CRSP will prepare a five year renewal proposal to be submtted
to USAI D by Decenber 1, 1997.
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Integrated Pest Management - CRSP

Proposed Subcontracts

Guatemala/Ecuador Jamaica Mali/Uganda Philippines
(Hort Export) (Hort Export) (Transitional) (Transitional and
Innovative) Total
Virginia Tech 21,783 34,845 41,651 76,499 174,778
INIAP/CIP 27,470 27,470
PhilRice/NCPC" 85,484 85,484
GEORGIA 45,252 45,252
PURDUE 104,192 8,507 112,699
ICTA/DelValle 52,749 52,749
AGRILAB
ZAMORANO 18,755 18,755
PENN STATE 23,100 71,600 94,700
LINCOLN 17,460 17,460
CARDI® 99,809 99,809
OHIO STATE 26,989 24,736 53,084 31,417 136,226
IER 49,909 49,909
Makerere U. 52,989 52,989
Altertec 10,000 10,000
MONTANA STATE 13,860 13,860
ARF’ 7,810 7,810
USDA 50,050 50,050
Vegetable Lab
TOTAL 315,000 250,000 220,000 265,000 1,050,000

¥ And other institutions in the Philippines such as UPLB and IRRI as well as AVRDC.
2Will also receive $75,608 in PL 480 matching money.
3 And other host country institutions.
4 Will also receive $20,330 in PL 480 matching money.
® Will also receive $23,100 in PL 480 matching money,




IPM CRSP EXPENDITURES IN UNITED STATES vs. HOST COUNTRIES

Expenditures im United States Expendituresuost Countries®

Virginia Tech 120,654 54,124
INIAP 27,470
IER 49,909
PhilRice/NCP’ 85,434
GEORGIA 36,052 9,200
PURDUE 84,937 27,762
ICTA 52,749
AGRILAB
ZAMORANO 18,755
PENN STATE 51,900 42,800
LINCOLN 14,460 3,000
CARDI 99,809
OHIO STATE 82,940 53,286
Makerere U. 52,989
ALTERTEC 10,000
MONTANA STATE 5,060 8,800
ARF 7,810
USDA Vegetable Lab 44,050 6,000

TOTALS 440,050 609,947

® Travel expenses by U. S. ingtitutions to work in host countries counted as host country expenditures as well as research costs incurred in host countries and
assistantships for host country students.

" And other host country institutions.



Table 4 Sunmmary Budget for the Asia Site -- Year 5

Institution| Operating Personnel| Equi pment| Travel| Total Direqt Overhead Tot al New Funds
Phil Ri ce 27, 00D 72,33p 9,00p 17,32p 125, 65 11, 66p 137, 32p 85, 48
Virginia Tech 3,900 40, 35D of 24,40p 68, 650 17, 84Pp 86, 49Pp 76, 49
Penn State 2,500 45, 83B of 14,00p 62, 338 12, 26f 74, 60D 71, 60
Ohio State 9, 80D 10, 58# 0 8, 000D 28, 384 8, 03B 36, 41y 31, 41
Tot al 43, 20D 169, 09f 9,00p 63,72b 285, 02p 49, 814 334, 83p 265, 00
Note: $51,836 of PhilRice total represents carryover from year 4

$10, 000 of Virginia Tech total
$3, 000 of Penn State total
$5,000 of Chio State total

represents carryover
represents carryover
represents carryover

fromyear 4
fromyear 4
fromyear 4



Philippines 4a PhilRice/UPLB/NCPC/IRRI
Institution:
|. Field Experiments Philrice
Activity:
1.1 1.2 1.3 14115 1.6 1.7 1.8 | 1.2 (1.2 1.3 ) na| ur2 { n3 | 1.4 |15 [Coord.| Total

Subactivity:
Salary, Wages, and
Fringes
Site Coordinator 12,000 12,000
Field Supervisor 5,500 5,500)
Technicians 0
Graduate Students 4,000 4,000 5,000 13,000
Research 4,000 4,000 2,000 10,000
Assistants/Assoc.
Secretary/clerica 5,000 5,000
Driver 2,500 2,500
Accountant 0
Hourly/Other Contractual | 1,000 2,490 1,57012,070| 3,500f 500| 1,000] 1,400 2,150| 3,650 5001 1,000] 1,000{ 1,000| 1,000| 500 24,330}
Supplies 300 2,000 1,000/1,000 2,000 800| 600] 2,000f 2,000 2,000 2,0000 2000 200| 200 2,000 18,300
Vehicle Rental 8,400 8,400
Travel 0

International 1,000 2,000 1,000 2,000 3,000 3,000 12,000

Domestic 300 200 300 1000 2,000 400 300 200 500 125 5,325
Communications 100 200 300
Equipment 2,000 2,000 5,000 9,000
Other 0
Total Direct 11,700 5,690 12,57018,87Q 6,500| 2,300| 3,600] 7,400 9,550| 7,650 7,800 4,400| 4,200| 1,700] 1,125|2,700{27,900] 125,655
Overhed 9700 569 1,2571 887 650 230 360] 540 455 765 7800 440 420 170 112.5( 270] 2,790 11,665.5
Total 12,670 6,259 13,827|9,757 7,150| 2,530| 3,960| 7,940| 10,005| 8,415 8,580 4,840 4,620| 1,870| 1,237.5|2,970|30,690| 137,320.5




Philippines Table 4b

Institution: Virginia Tech

Activity:

Subactivity: 1.1 1.3 .1 .2 1.3 1.4 Totd
Salary, Wages, and Fringes
Site Coordinator
Field Supervisor |
Technicians
Graduate Students 5,500 5,500 2,000 5,000f 12,000 30,000
Research Assistants/Assoc.
Secretary/clerical
Driver
Accountant
Hourly/Other Contractual 3,350 1,000 1,000 5,000 10,350
Supplies 500 200 500 500 1,700
Vehicle Rental
Trave
Internationa 1,600 1,600 8,000 2,000 2,500 5,000 20,700
Domestic 600 600 1,000 500 500 500 3,700
Communications 500 200 1000 500 2200
Equipment
Other
Totd Direct 7,700 7,700 13,350 5,900[f 10,500[ 23,500 68,650
Overhead 2,002 2,002 3,471 1,534 2,730 6,110, 17,849
Totd 9,702 9,702| 16,821 7,434 13,230 29,610 86,499




Philippines Table 4c

PennState

Institution:
Activity:

Subactivity: 1.2 1.3 .4 1.5 1.6 .7 1.8 11.1.1 1.4 1.5 Total
Salary, Wages, and Fringes
Site Coordinator
Field Supervisor
Technicians
Graduate Students 2,0000 2,000] 2,000 2,000 2,000 2,000f 2,000 2,000 2,000f 2,000 20,000
Research Assistants/Assoc. ? 2,000 3,000 3,000 2,000 2,833 2,000 2,000 2,000 2,000 5,000 25,833
Secretary/clerica
Driver
Accountant
Hourly/Other Contractual
Supplies 500 500 834 1,834
Vehicle Rental
Travel
International 1,500 1,500 1,500 1,500 1,000 1,000 1,000 1,000 1,000 1,000 12,000
Domestic 500 500 500 500 2,000
Communications 500 500
Equipment
Other
Total Direct 7,0000 7,500] 7,000 6,000 5,833 5,000 5,000 5,834 5,000 8,000 62,167
Overhed 1,400 1,500, 1,400] 1,200 1,166.6f 1,000f 11,0000 1,166.8] 1,000f 1,600 12,433.4
Total 8,400 9,000 8,400 7,200 6,999.6f 6,0000 6,000f 7,000.8) 6,000 9,600 74,600.4

3 Includes research associate for bibliographic search and the research assistance with cost spread across all activities.




Phi |l i ppi nes Table 4
I nstitution:

dhio State

Activity:
Subactiyigy: 1.4 11.1.2 Total

Sal ary, Wages, Frindes
1. Site Coordinato 0
2. Field coordinatjr 0
3. Techni ci ans 2,584 3,000 5,000 10,584
4., Grad Students 0
5. Res. assists 0
6. Secy 0
7. Driver 0
8. Account ant 0
9. Hourly 0
Suppl i es 300 2,100 3,400 5,800
Vehi cle rent 0
Travel 0
I ntern. 2,000 2,000 2,000 6,000
Donesti c 250 500 1,250 2,000
Conmmuni cati ons 0
Equi pment 0
O her 4,000 4,000
Total direct 5,134 7,600 15,650 28,384
Over head 1,453 2,151 4,429 8,033
Tot al 6,587 9,751 20,079 36,417




Table 5

Summary Budget for the Caribbean Site - Year 5

Institution Operating Personnel Equipment Travel Total Direct Overhead Total
CARDI 7,900 62,000 4,000 17,200 91,100 8,710 99,810
Lincoln 2,500 8,930 0 3,000 14,430 3,030 17,460
Ohio State 12,000 3,000 1,000 3,500 19,500 5,236 24,736
Penn State 1,950 7,500 0 9,800 19,250 3,850 23,100
USDA 1,500 38,000 0 6,000 45,500 4,550 50,050
Virginia Tech 4,050 13,200 2,477 9,500 29,227 5,618 34,845
Grand Total 29,900 132,630 7,477 49,000 219,007 30,993 250,000
Table 5 cont'd. IPM CRSP Caribbean Site Budget By Objective - 1997-98

Activity: . . 1. V. Site

Subactivity: .1 [.2 .3 1.4 .1 1.2 M2 | e2x | 1.3 | 1Iv.1 |Coord.| Tota

CARDI 16,225| 16,225 16,225 3,520 7,040[ 6,490 6,380 0] 3,245 660 23,800 99,810
Lincoln 0 0 0| 17,460 0 0 0 0 0 0 0 17,460
Ohio State 0 0 0 0] 22,811 0 0 0 0 1,925 0| 24,736
Penn. State 0 0| 13,440 0 0 5,520 0 0 0| 4,140 0] 23,100
USDA 17,017] 16,517 16,517 0 0 0 0 0 0 0 0] 50,050
Virginia Tech [28,734 0 0 0 0 0 0 0 0 0 0| 28,734
Site Chair 0 0 0 0 0 0 0 0 0 0 6,111 6,111
Total 61,976( 32,742( 46,182( 20,980( 29,851| 12,010[ 6,380 0| 3,245| 6,725 29,911 250,000

*Funded by carry-over - dollars.




Table 5a|CARDI
Institution:
Activity:|l. . II. V. Site
Subactivity:|l.1 1.2 1.3 1.4 .1 .2 .1 .2 1.3 V.1 Coord. |Total

Salary, Wages, Fringes

Site coordinator 12,000 12,000
Field supervisor 0
Technicians and research aides 4,000 4,000[ 4,000 800 1,600 1,600 16,000
Graduate students 0
Research assistants and associates 7,750 7,750 7,750 1,550 3,100] 3,100 31,000
Secretary/clerica 0
Driver 0
Accountant 0
Hourly and other contractual 3,000 3,000
Supplies 1,000f 1,000] 1,000 350 700 200 500 1,750 600 7,100
Vehicle rental 0
Travel

International 1,200 6,000 7,200
Domestic 2,000 2,000] 2,000 500 1,000] 1,000 1,500 10,000
Communications 800 800
Equipment 4,000 4,000
Other 0
Total Direct 14,750| 14,750 14,750 3,200 6,400 5,900 5,800 2,950 600 22,000 91,100
Overhead 1475 1,475 1,475 320 640 590 580 295 60| 1,800 8,710
| Total 16,225 16,225 16,225 3,520 7,040 6,490 6,380 3,245 660 23,800 99,810




Table 5b Lincoln
Institution: University
Activity: I. . [1. V. Site

Subactivity: I.1 [.2 1.3 .4 .1 1.2 (.2 1.2 1.3 I1Vv.1 Coord. Totd
Salary, Wages, Fringes
Site coordinator 0
Field supervisor 0
Technicians and research 0
ades
Graduate students 0
Research assistants and 0
associates
Secretary/clerical 0
Driver 0
Accountant 0
Hourly and other contractual 8,930 8,930
Supplies 2,000 2,000
Vehicle rental 0
Travel
International 2,500 2,500
Domestic 500 500
Communications 500 500
Equipment 0
Other 0
Total Direct 0 0 0[ 14,430 0 0 0 0 0 0 0[ 14,430
Overhead 0 0 of 3,030 0 0 0 0 0 0 Oof 3,030
[Total 0 0 0 17,460 0 0 0 0 0 0 0 17,460




Table 5¢

Institution: Ohio State University

Activity: I. . II. V. Site
Subactivity: 1.1 1.2 1.3 1.4 .1 1.2 .1 .2 1.3 V.1 Coord. Total

Salary, Wages, Fringes

Site coordinator 0
Field supervisor 0
Technicians and research aides 0
Graduate students 3,000 3,000
Research assistants and associates 0
Secretary/clerica 0
Driver 0
Accountant 0
Hourly and other contractual 0
Supplies 12,000 12,000
Vehicle rental 0
Travel

International 1,500 1,500 3,000
Domestic 500 500
Communications 0
Equipment 1,000 1,000
Other 0
Total Direct 0 0 0| 18,000 0 of 1,500 0| 19,500
Overhead 0 0 0] 4,811 0 0 425 0] 5,236
Total 0 0 0 22811 0 0 1,925 0 24,736




Table 5d

Institution: Pennsylvania State University

Activity: I. . II. V. Site
Subactivity: 1.1 1.2 1.3 1.4 .1 1.2 .1 .2 1.3 V.1 Coord. Total

Salary, Wages, Fringes

Site coordinator 0
Field supervisor 0
Technicians and research aides 0
Graduate students 0
Research assistants and associates 6,000 1,500 7,500
Secretary/clerica 0
Driver 0
Accountant 0
Hourly and other contractual 0
Supplies 500 500 500 1,500
Vehicle rental 0
Travel

International 4,000 2,000 2,000 8,000
Domestic 500 500 800 1,800
Communications 200 100 150 450
Equipment 0
Other 0
Total Direct 0| 11,200 0 0| 4,600 of 3,450 0| 19,250
Overhead 0] 2,240 0 0 920 0 690 0] 3,850
Total 0 13,440 0 0 5,520 0 4,140 0 23,100




Table 5e Institution: USDA - Charleston, SC

Activity: I. . II. V. Site
Subactivity: 1.1 1.2 1.3 1.4 .1 1.2 .1 .2 1.3 V.1 Coord. Total

Salary, Wages, Fringes

Site coordinator 0
Field supervisor 0
Technicians and research aides 0
Graduate students 0
Research assistants and associates 0
Secretary/clerica 0
Driver 0
Accountant 0
Hourly and other contractual 12,920| 12,540 12,540 38,000
Supplies 340 330 330 1,000
Vehicle rental 170 165 165 500
Travel

International 1,700 1,650 1,650 5,000
Domestic 340 330 330 1,000
Communications 0
Equipment 0
Other 0
Total Direct 15,470| 15,015/ 15,015 0 0 0 0 0 0 0 0| 45,500
Overhead 1,547 1,502] 1,502 0 0 0 0 0 0 0 0] 4,550
Total 17,017 16,517 16,517 0 0 0 0 0 0 0 0 50,050




Table 5f

Institution: VirginiaTech

Activity: I. . II. V. Site
Subactivity: 1.1 1.2 1.3 1.4 .1 1.2 .1 .2 1.3 V.1 Coord. Total

Salary, Wages, Fringes

Site coordinator 0
Field supervisor 0
Technicians and research aides 0
Graduate students 13,200 13,200
Research assistants and associates 0
Secretary/clerica 0
Driver 0
Accountant 0
Hourly and other contractual 0
Supplies 3,000 3,000
Vehicle rental 0
Travel

International 4,500 4,500
Domestic 1,000 1,000
Communications 0
Equipment 2,477 2,477
Other 0
Total Direct 24,177 0 o| 24,177
Overhead 4,557 0 0] 4,557
Total 28,734 0 0 28,734




Table 5 VirginiaTech - Site
Institution: Chair
Activity: I.

Subactivity: 1.1

.2 1.3

.4

.
.1

.2

[1.
.1

1.2

.3

1.4

Site

Coord. Totd

Salary, Wages, Fringes

Site coordinator

Field supervisor

Technicians and research
ades

Graduate students

Research assistants and
associates

Secretary/clerical

Driver

Accountant

Hourly and other contractual

Supplies

700

~
(@)

Vehicle rental

OO0 OOl O ol O ol o

Travel

I nternational

3,500

3,500

Domestic

500

500

Communications

350

350

Equipment

Other

Total Direct

5,050

5,050

Overhead

Ol O

ol O

ol O

Ol O

ol O

ol O

Ol O

ol O

Ol O

Ol O

1,061

1,061

[Total

6,111

6,111




Table 6 Summary Budget for the Africa Site Plan — Year 5
Institution Operating | Personnel Equipment Travel Total Direct Overhead Total

IER 5,100 17,622 2,200 20,450 45,372 4,537 49,909
Makerere 7,450 22,720 900 17,920 48,990 3,999 52,989
VPI 2,100 7,866 22,650 32,616 9,034 41,651
osSu 4,400 21,183 19,080 49,115 8,421 53,084
Purdue 944 5,600 6,544 1,963 8,507
M SU 1,200 9,800 11,000 2,860 13,860
Subtotal 220,000
VPI

Carryover 8,360
TOTAL 228,360




Table 6a

Institution | IER |
Primary Activity Post-Harvest  Socio-Econ
Sub-Activity | 1.1.1&2 | Sriga 1.1.1&2 ] 111.1.1 | AGRN Site | Training Total
Adm

Salary, Wages &
Fringes
1.Site Coordinator
2. Field Supervisor

3. Technicians
and research aides 3,647 1,280 900 770 6,597

4. Graduate
students 9,000 9,000

5. Research
assistants
and associates

6.Secr etary/clerical 500 200 100 200 375 1,375

7. Driver

8. Accountant

9. Hourly and
other contractual 300 150 150 50 650
Supplies 1,700 400 400 200 200 400 3,300
Vehicle rental 1,000 1,000 2,000
Travel

I nternational 4,800 4,800 9,600

Domestic 2,700 1,750 1,500 550 1,350 1,000 8,850
Communications 800 1,000 1,800
Equipment 2,200 2,200
Other
Total Direct 15,447 4,780 2,900 1,870 1,600 9,775 9,000 45,372
Overhead 1,545 478 290 187 160 977 900 4,537
Total 16,992 5,258 3,190 2,057 1,760 | 10,752 9,900 49,909




Table 6b

Institution | Makerere and Serere Agr. Inst.
Primary Activity Pest Disease Sriga 1.2.3 | Maze Ground - Cowpea Bean Fly Disease Post Socio Ext. and Ste Total
Sub-Activity Monitor Surveill.l. & 4 1.2.5 nuts1.2.6 | Varieties 1.2.8 on Harvest Cowpea Farmer | Assess
1.21 2.2 1.2.7 Cowpea 1.3 11.2.1 111.2.2 ment
1.2.9 111.2.3
Salary, Wages & Fringes
1.. Site Coordinator
2.. Field Supervisor
3. Techniciansand 4,000
resear ch aides 2,200 1,700 100
4. Graduate students 3,500* 3,500* 2,000* 9,000*
5. Research
assgtantsand 1,000 1,500 820 1,000 850 250 1,800 1,800 700 9,720
associates
6. Secretary/clerical
7. Driver
8. Accountant
9. Hourly and
other contractual
Supplies 900 620 1,200 1,200 530 600 100 400 600 100 300 6,550
Vehicle rental 500 300 300 300 1,400
Travel
International 3,500 3,500
Domestic 1,200 800 2,000 1,200 1,000 1,000 1,000 1,200 1,200 1,800 620 13,020
Communications 100 200 100 100 100 200 100 900
Equipment 100 300 200 100 200 900
Other
Total Direct 5,000 3,120 5,000 7,400 2,450 3,000 5,650 6,050 3,700 2,400 3,900 1,320 48,990
Over head 500 312 500 390 245 300 565 255 370 40* 390 132 3,990
Total 5,500 3,432 5,500 7,790 2,695 3,300 6,215 6,305 4,070 2,440 4,290 1,452 52,989

* no overhead charged




Table 6¢ Institution | Virginia Tech |
Primary Activity | IPM Disease Socio Site Asses
Mali Uganda Striga Econ Gender* Uganda
Sub-Activity | 1.1.1&2 1.2.2&9 1.2.3&4 111.1.1 11.1.2 11.2.3 Total
Salary, Wages/Fringes
1.. Site Coordinator
2.. Field Supervisor
3. Technicians and
research aides
4. Graduate students
7,866 7,866
5. Research
assistants and
associates
6. Secretary/clerical
7. Driver
8. Accountant
9. Hourly and other
contractual 1,647 1,647
Supplies 200 500 200 250 200 1,150
Vehicle rental
Travel
I nter national 9,600 4,200 4,200 4,500 4,000 22,000
Domestic 650 650
Communications 500 100 250 200 100 950
Equipment
Other
Total Direct 10,950 4,800 4,400 8,366 6,547 4,100 32,616
Over head 3,033 1,330 1,219 2,317 1,814 1,136 9,035
Total 13,983 6,130 5,619 10,683 | 8,360* 5,236 41,651

*carryover (not included in total)




Table 6d

Institution [ OSU |
Primary Activity Soc/Econ  Ext.Fm. Ug. Site Trng
Sriga Post-Har Cowpea Field Tng ASSES. Activity
Sub-Activity | 1.2.1,5¢,5b | 1.2.3,4 11.3.1 11.2.1 11.2.2 11.2.3 1V.1.1 Total
Salary, Wages &
Fringes
1.. Site Coordinator
5777 5,777
2.. Field Supervisor
3. Technicians and
research aides
4. Graduate students?® 14,906 14,906
5. Research
assistants and
associates
6. Secretary/clerical 500 500
7. Driver
8. Accountant
9. Hourly and other
contractual
Supplies 100 100 1,000 1,000 2,200
Vehicle rental 300 300
Travel
International 3,500 2,000 600 3,000 3,600 3,500 16,200
Domestic 580 2,000 2,580
Communications 100 100 2,000 2,200
Equipment
Other
Total Direct 4,380 2,000 800 3,100 4,700 14,777 44,663
Overhead .283 1,240 566 226 877 1,330 4,182 8,421
_T) otal 5,620 2,566 1,026 3,977 6,030 18,959 14,906 53,084
a

no overhead charged




Table 6e

Institution

Purdue

Primary Activity

Sub-Activity

1.1.1&2

1V.1.1

Total

Salary, Wages &
Fringes

1.. Site
Coordinator

2.. Field
Supervisor

3. Technicians and
research aides

4, Graduate
students

5. Research
assistants and
associates

6. Secretary/clerical

7. Driver

8. Accountant

9. Hourly and other
contractual

Supplies

644

Vehicle rental

Travel

I nternational

4,700

4,700

Domestic

900

900

Communications

300

300

Equipment

Other

Total Direct

6,544

6,544

Overhead .30

1,963

1,963

Total

8,507

8,507




Table 6f

Institution [ Montana State University
Primary Activity | Post Harvest and Neem Production in Mali
Sub-Activity 11.1.1 11.1.2 Tota
Salary, Wages &
Fringes
1.. Site Coordinator
2.. Field Supervisor
3. Technicians and
research aides
4. Graduate students
5. Research
assistants
and associates
6. Secretary/clerical
7. Driver
8. Accountant
9. Hourly and other
contractual
Supplies 600 200 800
Vehicle rental
Travel
I nter national 4,300 4,300 8,600
Domestic 500 700 1,200
Communications 200 200 400
Equipment
Other
Total Direct 5,600 5,400 11,000
Over head .26 1,456 1,404 2,860
Total 7,056 6,804 13,860

*no overhead charged




Table 7 Summary Budget for the Latin American Site Plan — Year 5
Institution Operating Personnel Equipment Travel Total Direct Overhead Total

Purdue 12,050 44,740 2,500 21,500 80,790 23,402 104,192
Ohio_State 2,400 8,850 200 9,800 21,250 5,739 26,989
Univ_Georgia 8,500 15,700 2,500 9,200 35,900 9,352 45,252
(DICTA 11,763 22,546 1,623 5,358 41,290 2,329 43,619
ARF -0- 6,500 -0- 600 7,100 710 7,810
(2)Del Valle 1,450 5,850 300 700 8,300 830 9,130
Altertec 5,500 -0- 100 3,500 9,100 900 10,000
Zamorano 2,290 8,500 4,730 1,530 17,050 1,705 18,755
VPI 400 13,200 -0 3,688 17,288 4,495 21,783
INIAP/CAP 8,673 8,500 1,800 6,000 24,973 2,497 27,470
TOTAL 315,000

(1)  Includes$12,000 for Site Coordinator and $6,000 for Administrative Secretary (L. Calderon and K. |llescas respectively);
No overhead charge on this portion of the funding.

(2 G. Sanchez - University Del Valle




IPM CRSP
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Table 7 (Continued) Summary Budget for the Latin American Site Plan — Year 5

Institution Operating Personnel Equipment Travel Total Direct Overhead Total
ICTA 24,462 9,454 3,377 11,142 48,435 4,843 53,278
(2)Del Valle 3,300 12,600 300 4,100 20,300 2,030 22,330
(3)Estudio 10,900 35,000 7,500 4,000 57,400 -0- 57,400
Altertec -0- 18,500 -0- -0- 18,500 1,830 20,330
(4)ARF 15,550 3,750 500 1,200 21,000 2,100 23,100
(5)0hio -0- 23,648 -0- 3,500 27,148 7,058 34,206
State

(6)Purdue -0- 16,492 -0- 2,000 18,492 4,712 23,204
TOTAL 233,848

Q) The Government of Guatemala s commitment to IPM CRSP research and devel opment activities
(2 G. Sanchez - University Del Vale

3 L. Asturius - Estudio 1360

(4) Technical Support for APHI'S pre-inspection protocols

(5) Support for Guatemalan graduate student to O.S.U. (R. Perez)

(6) Support for Guatemalan graduate student to Purdue (P. Lamport)




Table 7a

Institution | PURDUE UNIVERSITY | ARF (Gexpront)
Primary Activity | I. Social, Economic, Policy, Marketing, and Production Systems Analysis
Sub-Activity 1.1 I.3
Salary, Wages &
Fringes
1.. Site Coordinator
2.. Field Supervisor
3. Technicians and
research aides 1,510 6,500
4. Graduate students 9,534
5. Research
assistants and 33,696
associates
6. Secretary/clerical
7. Driver
8. Accountant
9. Hourly and other ()
contractual 6,000
Supplies 1,750
Vehicle rental 2,800
Travel
International 18,000
Domestic 3,500 600
Communications 1,500
Equipment 2,500
Other
Total Direct 80,790 7,100
Over head 23,402 710
Total 104,192 7,810

(1) Socia Science activities; travel and expenses for outside collaborators (i.e. Dr. Sarah Hamilton)




Table 7b

Institution | Ohio State University University of Georgia
Primary Activity | Ill. Biological Control Techniques IV. Targeted Disease and Insect Control
Sub-Activity | IIl. 3 V. 4
Salary, Wages &
Fringes
1. Site Coordinator
2. Field Supervisor
3. Technicians and
research aides 950 2,000
4. Graduate students 1,000 5,700
5. Research
assistants and 3,900 8,000
associates
6. Secretary/clerical
7. Driver
8. Accountant
9. Hourly and other
contractual
Supplies 1,300 5,500
Vehicle rental 300 1,000
Travel
I nter national 3,500 7,000
Domestic 300 2,200
Communications 200 1,000
Equipment 200 2,500
Other 300 1,000
Total Direct 11,950 35,900
Over head 3,107 9,352
Total 15,057 45,252




Table 7c

Institution | University of Del Valle ICTA
Primary Activity | Il. Assessment of Cropping Systems I1. Cropping Systems; 1. Biological Controls; IV. Indigenous Knowledge
Sub-Activity | Il. 6 I1.5 1.2 V.1 Other Total
Salary, Wages &
Fringes
1. Site Coordinator 12,000 12,000
2. Field Supervisor
3. Technicians and
research aides 2,350 1,500 1,650 1,396 6,896
4. Graduate students
5. Research 3,500
assistants and 3,500
associates
6. Secretary/clerical 6,000 6,000
7. Driver
8. Accountant
9. Hourly and other
contractual
Supplies 450 3,500 3,000| 3,241 10,191
Vehicle rental 300 300
Travel
International 500 700 -0 1,411 2,611
Domestic 200 1,000 1,150 1,097 3,447
Communications 200 750 700 572 2,222
Equipment 300 600 500 523 1,923
Other 500 500
Total Direct 8,300 8,050 [ 7,000 | 8,240 49,590
Overhead 830 805 700 824 3,159
Total 9,130 8,855 | 7,700 | 9,064 18,000 52,749




Table 7d

Institution | Altertec Zamorano
Primary Activity [ V. Indigenous Pest Management I. Social, Economic, Policy, Marketing and Production
Knowledge Systems Analysis
Sub-Activity | V.| 1.4
Salary, Wages &
Fringes
1. Site Coordinator
2. Field Supervisor 3,500
3. Technicians and
research aides 3,000 1,000
4. Graduate students 5,000
5. Research assistants
and associates
6. Secretary/clerical
7. Driver
8. Accountant
9. Hourly and other
contractual
Supplies 2,500 1,650
Vehicle rental 40
Travel
I nter national 1,000
Domestic 3,500 528
Communications 350
Equipment 100 3,850
Other 132
Total Direct 9,100 17,050
Over head 900 1,705
Total 10,000 18,755




Table7e

Ecuador INIAP CIP Ohio State Virginia
Tech
Activity:
V. VI.2 VI.3 Total VIi.1 Vi.1 VI.3
Subactivity:
Salary, Wages, and Fringes 3,000 3,000
Site Coordinator
Field Supervisor
Technicians
Graduate Students 13,200
Research Assistants/Assoc. 2,000 2,000
Secretary/clerica
Driver
Accountant
Hourly/Other Contractual 500 3,000 3,500 3,000
Supplies 3,000 1,500 4,500 2,000 200 200
Vehicle Renta
Travel
International 1,000 1,000 1,000 6,000 3,688
Domestic 2,000 2,000 4,000
Communications 500 100 600 100 100 200
Equipment 1,300 500 1,800
Other 1,300 173 1,473
Total Direct 12,600 7,273 2,000 21,873 3,100 9,300 17,288
Overhed 1,260 727 200 2,187 310 2,632 4,495
Total 13,860 8,000 2,200 24,060 3,410 11,932 21,783




