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Year 1990, [)WRC staff facilitated travel of 13 individuals and 
25 consultancies to the following countries in Africa, Asia, Europe,
La'in America, and South America to assess verteb-ate pest problems; 
to conduct, review, evaluate, and coordinate present and future 
activities; to participate in training workshops; and to present 
technical sem ioars. 
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These consultancies were at the request of the Africa Imergency Locust 
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pest birds,; training and research on the iract of locust sprays on 
the environment and nont.arqpt wildlife(; sprec ific training in 
technique% of radiotrackirnq wild animals; chemical residue analysis 
of pest.i(.ides; and stat i,tical analysis of data. 
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September 11-12 

September 13 

September 14 -
October 7
 

October 8 


October 9-10 


October 11-13 


Travel from Denver, Colorado, to Dakar, Senegal
 

Travel from Dakar to Richard Toll, Senegal
 

InRichard Toll
 

Travel from Richard Toll to Dakar
 

In Dakar
 

Travel from Dakar, Senegal, to Denver, Colorado
 



OBJECTIVE
 

To complete studies inSenegal of the impact on birds of insecticides used
 
to control African migratory locusts and grasshoppers.
 

ACCOMPLISHMENTS
 

Insecticides applied for locust control have not been evaluated for
 
ecological and nontarget effects under the conditions of their use in
 
Africa. As locust control iscontinental inscope and large"areas and
 
amounts of insecticides are involved, environmental effects of treatments
 
need to be assessed. Such research was initiated inSenegal during June,
 
July, and August 1989 by an international team of scientists with expertise
 
indiverse aspects of aquatic and terrestrial biology. Pretreatment data
 
were obtained on experimental plots prior to treatments; insecticides were
 
applied to plots inearly September. Background information and details of
 
pretreatment activities are available inan earlier trip report--SENEGAL,.
 
June 27-September 3. 1989--available from the Denver Wildlife Research
 
Center.
 

InJuly and August, pretreatment information was obtained on the kinds and
 
numbers of birds occurring on the five study plots. Five weekly counts on
 
six transects (Attachment 2)were taken ineach plot. Inaddition, golden
 
sparrows, buffalo weavers, and singing bush larks were collected to deter
mine foods they were eating and normal cholinesterase (ChE) levels intheir
 
brains. Itwas anticipated that both food habits and ChE levels of birds
 
would be affected by insecticide treatments.
 

Iisecticides were applied to experimental plots between September 5-11.
 
Two plots (see Attachment 1)were treated with fenitrothion (A,at 500 g,
 
and B,at 1,000 g/ha) and two were treated with chlorpyrifos (D,at 240 g,
 
and E,at 480 g/ha). Plot C was not treated and served as a control
 
A 12- to 14-person search team walked through each plot twice, once at
 
24 hours and again at 48 hours after treatments. The fenitrothion
 
(1,000 g/ha) plot also was searched at 3 and 6 days posttreatment.
 
Searchers walked 20 m apart and covered a swath about 250-m x 2-km
 
during each search. The area searched was about 25" of the central
 
1,000 x 2,000-m study &raa of each plot (sio Attholment 2). A few dead
 
and debilitated birds were found (Attachment 3).
 

Bird counts were resumed on September 12. The first count on each plot was
 
made about Iweek after itwas treated. Four weekly counts were taken on
 
each of the treated and control plots. Considerable changes occurred in
 
bird abundance on plots due to normal movements of birds between late July
 
and early October. Numbers of golden sparrows, which were the most
 
abundant birds on plots inJuly, decreased dramatically during August and
 
September. Buffalo weaver numbers also decreased, largely before spray
 
applications. Following treatments, numbers of singing bush larks
 
decreased on all plots, including the control plot, as young birds fledged
 
and larks left the study area. Other species, such as the woodchat shr ike,
 
gradually increased on all plots during August and September.
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Changes inthe abundance of other species appeared related to treatments
 
(Attachment 4). Thorough compilation and analysis will be required of all
 
data to determine which changes were real and which were related to
 
treatments. Preliminary compilations of bird counts obtained by Dr. Keith
 
suggest that the total number of individuals of the abundant species
 
residing on plots were affected (comparing the last pretreatment count with
 

-the-average of thefourposttreatmentcounts) Totals-of-these collective 

species showed a reduction of about 45% on plots treated with 1,000 g/ha of
 
fenitrothion and 480 g/ha of chlorpyrifos. Reductions intotal bird
 
numbers ranged from 17-32% on other plots, including the control plot.
 
Reductions inbird abundance probably resulted from both normal movements
 
and those inresponse to reduced food supplies following decimation of
 
invertebrate biomass by the insecticides applied to plots.
 

Posttreatment collections of live birds were made during September to
 
obtain gizzards for food habits analyses and brains for ChE determinations.
 
Sampling was done for some species collected pretreatment, for species
 
killed or debilitated by treatments, and for other species that were
 
subjected to exposure but remained abundant on treated plots. Identifi
cation of insects found instomachs and traps iscontinuing inorder to
 
document changes infoods eaten by birds and ininvertebrate biomass after
 
treatments. ChE analyses are being conducted at the University of Dakar
 
and should be completed inNovember.
 

After bird count data are analyzed, food habits are determined, and ChE
 
analyses are completed, a comprehensive report of results will be prepared.
 
Our report will be included with those of other scientists to give a broad
 
consideration of the ecological ramifications of fenitrothion and
 
chlorpyrifos used to control locusts and grasshoppers inthe specific
 
ecosystems studied innorthern Senegal. Results cannot be used to predict
 
the consequences of such uses inother areas under different ecological
 
conditions. Additional studies and evaluations will be required inother
 
areas before questions about the environmental costs of locust and
 
grasshopper control throughout Africa can be resolved.
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Attachment 2
 

LAYOUT OF STUDY PLOTS
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Dead (D)and Debilitated (d)Birds Found on Plots' 

Plot treatments" 

Species F-500 F-1,O00 C-240 C-480 

Button Quail 2(d) 1(d) 

White-throated Bee-eater . - 1(d) 

Abyssinian Roller 1(d) 1(d) - 3(0) 

Hoopoe I(D) 2(d) - -

Singing Bush Lark I(D) 2(D) - 1(D) 

Tree Pipit I(d) - -

Woodchat Shrike 2(d) - -

Cricket Warbler - 1(d) - -

Fledglings of the long-tailed beautiful sunbird (2), buffalo weaver (1),

singing bush lark (28), rose-grey dove (1), and Tchagra (1)were captured

during searches. Itwas not clear ifthese birds were debilitated or
 
simply flightless. ChE levels will be analyzed indove, lark, and weaver
 
brains. No dead or debilitated birds were found on Plot C (control).
 

' 	 Treatments were fenitrothion at 500 g/ha (F-500) and 1,000 g/ha (F-1,000);
chlorpyrifos at 240 g/ha (C-240) and 480 g/ha (C-480). 



Partial Compilation of the Most Common Bird Species Counted on Study Plots
 
Before (Last Pretreatment Count) and After
 

(Average of the Four Posttreatment Counts) Spraying'
 

~Plots and PeriodsE-O0 E-1,000 Control C-2
 

Species Pro Post Pre Post Pre Post Pre Post Pre Post
 

Namaqua-Dove -3 -7 9 2,- 14 --5 3 7 1 11-

Laughing Dove 12 8 3 1 7 4 4 3 8 7 

Rose-grey Dove 21 12 2 9 10 29 9 14 171 27 

Vinaceous Dove 7 10 1 2 2 6 3 7 26 13 

Blue-naped Mousebird 4 - 2 3 5 9 9 12 

White-throated 5 1 6 2 16 6 7 6 10 
Bee-eater 

Abyssinian Roller 17 7 1 13 10 23 22 20 13 22 

Singing Bush Lark 69 10 74 20 123 30 93 70 84 29 

Chestnut-backed Finch 
Lark 3 0.5 4 1 31 31 - 2
 

Woodchat Shrike 4 18 6 8 11 10 11 9 5 11
 

Blue-eared Glossy
 
Starling 3 3 3 0.3 5 3 4 4 4 0.4
 

Chestnut-bellied
 
Starling 12 9 7 5 12 13 4 6 15 11
 

Black Bush Robin 5 5 - 0.3 1 3 1 4 2 2
 

Fantal1 Warbler 12 10 4 4 S 1 1 1 1 0.3
 

Long-tailed Beautiful
 
Sunbird 4 4 3 0.5 2 4 2 2
 

Buffalo Weaver 22 18 49 18 50 47 54 13 149 108
 

Golden Sparrow 491 166 293 98 841 92 SSS 103 263 177
 

Totals (except
 
sparrows) 191 130 163 89 261 194 253 209 510 268
 

% Change -32 -45 -26 -17 -47
 

Numbers are for counts on only three of the six transects on each plot.
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ITINERARY 

Date Location Activity 

September 21-22 Denver, Colorado, 
to London, England 

Travel 

September 23-24 London Layover 

September 25-26 London to Dhaka, 
Bangladesh 

Travel 

September 26-
October 20 

Dhaka and vicinity Assisted the USAID/DWRC 
Vertebrate Pest Section in 
implementing the Rodent 
Control Research and 
Demonstration Field Study. 

October 20-21 Dhp,". to London Travel 

October 22-23 London Layover 

October 24-25 London to Travel 
Denver, Colorado 



OBJECTIVES AND SUMMARY
 

The purpose of this trip was to assist the Bangladesh Vertebrate Pest
 
Section (VPS) in implementing a field research/demonstration proJect on
 
preharvest rat control in rice. Two sites were selected, one at Ishurdi
 
and the other at Comilla. I worked with Dr. Parvin Sultana, Bangladesh
 
counterpart incharge of this study, at the Comilla site. The Comilla
 
study site, like the Ishurdi study site, consisted of 48 x 1-km2 blocks
 
consisting of 2 x 24-kmtransects. -1.n. blocks wererandomly
in-each transect 

selected to compare the effectiveness of two rodenticides and three user
 
groups against no rat control. Either zinc phosphide bait or Phostoxin",
 
tablets were used by either an individual farmer, a farmer representative,
 
or VPS staff. Training sessions were held with each participating farmer
 
and farmer representative group. Participants in each group were
 
instructed to follow the same rat control procedure using either the zinc
 
phosphide bait cakes or Phostoxin tablets. The training was organized with
 
the cooperation of local extension service personnel. Visual aids were
 
planned, developed, and used in five training sessions, and three more
 
sessions were scheduled after my departure.
 

BACKGROUND
 

The field work carried out during my stay in Bangladesh ispart of the VPS
 
work unit "Developing a strategy for extending rodent control technology to
 
the Bangladeshi farmer." The results of more than 10 years of field
 
research are being used to develop a cost effective and environmentally
 
acceptable strategy for controlling preharvest rat damage inrice and wheat
 
in Bangladesh. The strategy being tested consists of initiating rat
 
control soon after the annual monsoon rains and subsequent flooding, a time
 
when rat populations are low due tonatural mortality caused by floods.
 
Secondly, using a rodenticide applied directly to rat burrows in affected
 
fields limits nontarget effects and reduces costs. This study will test
 
whether zinc phosphide bait cakes or Phostoxin tablets should be
 
recommended as the rodenticide of choice. Thirdly, this study will provide
 
some answers as to who should implement the strategy--farmers themselves
 
(Are they competent and willing to follow the recommendations?) or farmer
 
representatives (since they work for several farmers and are experienced in
 
crop protection activities). Rodent control implemented by farmers and
 
farmer representative groups will be compared to that conducted by VPS
 
professionals, which theoretically would represent an optimal rat control
 
effort. To compare results from each of the three treatment groups
 
farmers, farmer representatives, and professionals), rat damage intreated
 
fields will be estimated by counting pre- and posttreatment active rat
 
burrows. Conclusions from this work will be used to formulate specific
 
recommendations for rat control in rice fields.
 

'Reference to trade names does not imply endorsement by the U.S. Government.
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ACTIVITIES
 

My assistance inthe implementation of the Comilla field demonstration
 
involved primarily setting up the scheduled training sessions, planning
 
training activities, develo ing visual aids, and participating infive
 
training sessions. The work in Ishurdi, which involved fewer farmers,
 
was largely completed before my arrival. A flip chart was developed that
 
contained 19 poster drawings with Bangladeshi titles and captions and
 
included topics such as (1)a:background of rat cohtrol fundam'entals .
 
directly related to rat control inrice, (2)the purpose of the study,
 
(3)procedures to complete, (4)rodentic de safety, and (5)proper
 
disposal instructions.
 

Five of eight scheduled training sessions were completed prior to my
 
departure. Sessions were well organized and well attended, largely due to
 
the preplanning by Dr. Sultana with the local extension office inComilla.
 
Sessions included a presentation by Dr. Sultana using the flip chart,
 
followed by a question-and-answer period. Interest among farmers and
 
farmer representatives appeared high, judged by the number of questions
 
and the length of the discussion. Immediately after each training session,
 
rodenticide was distributed to registered participants who signed for the
 
chemical.
 

Results will be evaluated by an extension specialist and will include rat
 
damage assessments and farmer surveys, designed to identify major social,
 
economic, and technical constraints. Dr. Robert Timm, Superintendent and
 
Extension Wildlife Specialist, Hopland Field Station, California, assisted
 
the VPS inthese evaluations between November 18 and December 15, 1989.
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OBJECTIVES AND SUMMARY
 

The purpose of this trip was to assist the Bangladesh Vertebrate Pest
 
Section (VPS) in implementing a field research/demonstration project on
 
preharvest rat control inrice. Two sites were selected, one at Ishurdi
 
and the other at Comilla. Iworked with Dr. Parvin Sultana, Bangladesh
 
counterpart incharge of this study, at the Comilla site. The Comilla
 
study site, like the Ishurdi study site, consisted of 48 x 1-km' blocks
 consisting of-2 x24-km transects.- Ineach-transect, blocks were randomly
 
selected to compare the effectiveness of two rodenticides and three user
 
groups against no rat control. Either zinc phosphide bait or Phostoxin",
 
tablets were used by either an individual farmer, a farmer representative,
 
or VPS staff. Training sessions were held with each participating farmer
 
and farmer representative group. Participants ineach group were
 
instructed to follow the same rat control procedure using either the zinc
 
phosphide bait cakes or Phostoxin tablets. The training was organized with
 
the cooperation of local extension service personnel. Visual aids were
 
planned, developed, and used infive training sessions, and three more
 
sessions were scheduled after my departure.
 

BACKGROUND
 

The field work carried out during my stay inBangladesh ispart of the VPS
 
work unit "Developing a strategy for extending rodent control technology to
 
the Bangladeshi farmer." The results of more than 10 years of field
 

cost effective and environmentally
research are being used to develop a 

acceptable strategy for controlling preharvest rat damage inrice and wheat
 
inBangladesh. T strategy being tested consists of initiating rat
 
control soon after the annual monsoon rains and subsequent flooding, a time
 
when rat populatlons are low due to,natural mortality caused by floods,
 
Secondly, using a rodenticide applied directly to rat burrows inaffected
 
fields limits nontarget effects and reduces costs. This study will test
 
whether zinc phosphide bait cakes or Phostoxin tablets should be
 
recommended as the rodenticide of choice. Thirdly, this study will provide
 
some answers as to who should implement the strategy--farmers themselves
 
(Are they competent and willing to follow the recommendations?) or farmer
 
representatives (since they work for several farmers and are experienced In
 
crop protection activities). Rodent control implemented by farmers and
 
farmer representative groups will be compared to that conducted by VPS
 
professionals, which theoretically would represent an optimal rat control
 
effort. To compare results from each of the three treatment groups
 
farmers, farmer representatives, and professionals), rat damage intreated
 

fields will be estimated by counting pre- and posttreatment active rat
 
burrows. Conclusions from this work will be used to formulate specific
 
recommendations for rat control inrice fields.
 

' Reference to trade names does not Imply endorsement by the U.S. Government. 
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ACTIVITIES
 

My assistance Inthe implementation of the Comilla field demonstration
 
involved primarily setting up the scheduled training sessions, planning
 
training activities, developing visual aids, and participating infive
 
training sessions. The work in Ishurdi, which involved fewer farmers,
 
was largely completed before my arrival. A flip chart was developed that
 
contained 19 poster drawings with Bangladeshi titles and captions and
 
included topics such as (I)a background of rat control fundamentals
 
directly related to rat control inrice, (2)the purpose of the study,
 
(3)procedures to complete, (4)rodenticide safety, and (5)proper
 
disposal instructions.
 

Five of eight scheduled training sessions were completed prior to my
 
departure. Sessions were well organized and well attended, largely due to
 
the preplanning by Dr. Sultana with the local extension office inComilla.
 
Sessions included a presentation by Dr. Sultana using the flip chart,
 
followed by a question-and-answer period. Interest among farmers and
 
farmer representatives appeared high, Judged by the number of questions
 
and the length of the discussion. Imnediately after each training session,
 
rodenticide was distributed to registered participants who signed for the
 
chemical.
 

Results will be evaluated by an extension specialist and will Include rat
 
damage assessments and farmer surveys, designed to identify major social,
 
economic, and technical constraints. Dr. Robert Timm, Superintendent and
 
Extension Wildlife Specialist, Hopland Field Station, California, assisted
 
the VPS Inthese 6valuatos between November 18 and December 15, 1589.
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ITINERARY 

Date Location Activity 

October 8-11 Denver, Colorado, Travel 
to Chad, Africa 

October 12-18 Chad Field work to initiate a 
rodent density monitoring
Srogram. Briefings with 
SAID and Crop Protection. 

October 19-20 Chad to Guinea-Bissau Travel 

October 21-
November 11 

Guinea-Bissau Briefings with USAID/USDA
and Crop Protection and 
surveys of field rodents. 

November 12 Guinea-. issau to Travel 
Denve.', CO 
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OBJECTIVES AND ABSTRACT
 

The objective of the Chad portion of the TDY was to provide initial field
 
assistance inChad to Dr. John Wilson, Research Director, Centre fjr
 
Biological Population Management, Queensland University of Technology,
 
Brisbane, Australia, who was on sabbatical at the Denver Wildlife Research
 
Center (DWRC). Dr. Wilson initiated a rodent population monitoring program
 
near N'Gourt. Briefings were hold with the U.S. Agency for International
 
Development (USAID)/Chad and Ministry of Agriculture (MOA)/Chad to
 
facilitate--occupancy of office,- laboratory, and housing accommodations-upon
 
the arrival of DWRC biologist and family.
 

The objective of the consultancy to Guinea-Bissau was to evaluate the pest
 
status of rodents Inagriculture and to train a counterpart inrodent pest
 
research and control techniques, specifically: (1)to collect and Identify
 
rodents from the four agricultural zones, (2)to conduct rodent damage
 
surveys inmajor crops which were at a vulnerable growth stage during the
 
consultancy, and (3)to train a counterpart intrapping, rodent pest
 
behavior, and control techniques applicable to Guinea-Blissau. These
 
objectives were only partially accomplished during this consultancy.
 

CHAD
 

I accompanied Dr. John Wilson to N'Gourl to familiarize him with the
 
areas T had previously surveyed to determine rodent species and evaluate
 
rodenticides. I assisted him Inthe selection of permanent sampling points
 
for the initiation of a long-term rodent density monitoring program In
 
Irrigated and dryland agricultural areas near N'Gourl. This monitoring
 
program will continue for the duration of the project If,after a trial
 
period, Itprovides scientifically acceptable data and Islogistically
 
feasible. These data will be the basis on which fluctuations inrodent
 
population densities will be evaluated. Discussions were also held with
 
the USAID representative, Agricultural Development Officer and
 
Administrative Officer, the HOA Director General, and Director of Plant
 
Protection and counterpart Crop Protection personnel regarding the arrival
 
tims and physical accomodations for the DRC biologist Inearly 3990.
 
Discussions with Mr. Kurt Fuller and Ms. Jeri Pennu led to a better
 
understanding of what could be expected of AID/Chad's contract supply o
 
agent, Development Management Systes (DMs), and what would be required of
 
DIC to initiate and maintain a rodent research project inChad.
 

GUINEA.BISSAU
 

Background
 
This wat the third consultancy to Guinea-Bissau by Denver Wildlife Research
 
Center bi, logsts. The first consultancy by Dr. Richard Bruggers
 
(Bruggers, 1986) was completed on August 25, 3986, and explored the
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possible needs and opportunities for technical assistance. A second
 
consultancy by Dr. Bruggers (1987) was an assessment of bird pests in
 
Guinea-Bissau.
 

Guinea-Bissau is a small country (36,260 ki') consisting of a low coastal
 
plain, rising gradually to savanna in the east. The climate istropical.
 
The agricultural rodent pest situation inGuinea-Bissau has niver been
 
assessed. The objectives of my consultancy were to: (1)survey and
 
identify rodents pests from the four agricultural zones, (2)conduct rodent
 
damage surveys inmajor crops ifthey were at avulnerable stage during the
 
consultancy, and (3)initiate counterpart training inrodent pest behavior,
 
trapping, and applicable management techniques. Only partial completion of
 
these objectives was achieved. Transportation problems and limited
 
specimen collection areas because of trap theft and disturbance signifi
cantly reduced the sampling areas and trap nights; we were able to use only
 
about half (50) of our available traps on any one night, so that incase of
 
theft we could continue surveys with the remaining traps. I should like to
 
note, however, that these limitations are not unique to Guinea-Bissau but
 
are shared invarying degrees with other developing nations.
 

Results
 

Reys; We conducted rodent surveys inagricultural Zone 1 (east

central) and Zone 3 (coastal), Figure 1. A 5-day trip to survey Babaque
 
Island inZone 4 was unproductive because of transport problems. Trap bait
 
used inall trapping activities described below was dried fish.
 

AZ!L: Near Bula, two sites inharvested vegetable fields, totaling

about 1.5 ha, were trapped on successive nights for I night each.
 
Traps (48/site) were set Ingrids: 10 m between 6 lines of 10 traps

eachw ith traps spaced 10 m apart. A total of 96 trap nights
 
produied 8 specimens (8%trap success) consisting of two species of
 
Hastomys erythroleucus and Hastomys natalensis and two specimens of
 
Hus sp.
 

Zone.: Int. Cato area of Zone 3,a trapping survey of swamp rice
 
produced 6 specimens of H. natalensts in24 trap nights. Traps were
 
set on dikes and uncultivated areas near the rice fields and spaced at
 
least 10 m apart, but inno particular pattern inapproximately a 1-ha
 
area. Very limited trapping Inupland rice produced 6 specimens, 3 of
 
each H. erythroleucus and H. natalenst$ In6 trap nights. Traps were
 
placed Inthis upland rice field where evidence of rodent activity was
 
found.
 

Hear Caboxanque, also inZone 3,we caught 14 N. orythroleucus and
 
H. natalensfs inswamp rice fields in2 nights of trapping (39 trap
 
nights and 36% trap success) Inan area of less than I ha. Inthis
 
area, we also trapped 2 consecutive nights Invegetable fields
 
encompassing about 0.3 ha. On the first night, 48 traps inthe
 
vegetable fields caught.10 . erythroleucus and N.natalensts, while
 
during the second night inthe same field, 2S traps captured only
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3 N. natalensis, a 12% trap success. About 50% of the traps inthese
 
vegetable fields were found sprung each morning, and some captured

rodents 	had been eaten while Inthe traps; tracks near the traps
 
indicated that a cat of some type had disturbed the traps. The
 
results 	of these trapping surveys are summarized inTable 1.
 

Table 1. Guinea-Bissau rodent surveys, October-November 1989.
 

Ca tures
 
Iastomys ascomys Hus Trap %
 

Zone Location Crop erythroleucus natalensis sp. nights success
 

Bula 	Vegetables 1 2 48 6
 
Vegetables 3 2 48 11
 

3 Catio 	 Swamp rice 6 24 25
 
Upland rice 3 3 6 100
 

Caboxanque 	Swamp rice 9 19 47
 
Vegetables 4 6 48 21
 
Swamp rice 2 3 20 25
 
Vegetables 3 25 12
 

4 Babaque*
 
Totals 13 32 2 238 20
 

* Transport for 	personnel and supplies.unavailable. 

Notej: 	 InBula and Catlo, 12 trap nights intwo grains storage buildings
 
resulted inthe capture of 4 Rattus rattus.
 

According to Crop Protection personnel and farmers, another apparently
 
significant rodent pest, particularly to peanuts, isthe ground
 
squirrel (Euxerus *rythropus). This squirrel isprimarily a forest
 
dwelling species, but causes damace to small plots of peanuts and
 
other crops that are grown near the roads inthese forested areas.
 
During the course of this consultancy, we drove about 850 km;
 
approximately 350 km of this was InZone 3 through forested areas on
 
unimproved roads going to and from Catio and Caboxanque. This
 
squirrel was visible on at least half of the forested roads we
 
traveled. Inthose areas, road counts of this squirrel ranged from S
 
to 11 animals per km. We did observe some damage to peanuts and a few
 
burrows inpeanut fields. We did not conduct any damage estimates due
 
to lack of a reliable method to estimate ground squirrel damage to
 
peanut crops; however, characteristics of damage by several other
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vertebrate pests and damage assessments to peanuts inPakistan are
 
described by Brooks et al. (1988), Fiedler (1988), and Hussain et al.
 
(1989). A similar study should be conducted for this ground squirrel
 
and other vertebrate pest damage to peanuts inGuinea-Bissau. It
 
appeared that about 11% of the mature peanuts were eaten or cached by
 
ground squirrels and <1 percent of the peanut vines were destroyed by
 
the burrowing activities of these squirrels inthe two fields we
 
examined. Traps were set for 1 night ina peanut field where fresh
 
squirrel feeding and burrowing activities were found, but no squirrels
 
were captured, probably because of the abundance of available peanuts.
 

Other mammalian pests observed, which reportedly cause significant but
 
sporadic crop damage, were monkeys and wild boar. Monkeys were
 
observed on several occasions on the road inbands ranging from 10 to
 
50 animals inZone 3,the major fruit production area of Guinea-

Bissau. I also saw a wild boar ($us scrofa) that had been trapped and
 
killed the previous night and that had reportedly been damaging crops
 
inthe area.
 

Zoned4: The giant rat (probably Cricetomys sp.) isreportedly

abundant on the Island of Babaque. We were unable to trap any of them
 
while on the island because a vehicle was not available to transport
 
traps and personnel. Farmers and Crop Protection personnel on the
 
island claim that the giant rats are the primary rodent pest to rice
 
and vegetable crops on the island.
 

Rodent damage assessments: I was not able to assess rodent damage because
 
the swamp rice was still in the vegetative growth stage and upland rice and
 
vegetables previously had been harvested. Although peanuts were being
 
harvested, I know of no statistically reliable method to estimate rodent
 
damage to peanut crops. Based on my experience inother west African
 
countries and Asia, it is reasonable to assume that inareas of high rodent
 
density, such as those sampled inZone 3,up to about 3% of the standing
 
crops can be lost to rodents. However, the 3% loss estimate invegetable
 
crops isconservative, since vegetable crop losses are more difficult to
 
estimate because damaged seedlings are often replaced by the farmer. In
 
other west African countries, I have noted losses to vegetable crops
 
ranging from about 4% to 50%, depending on the times of damage and
 
replacement costs of seedlings.
 

Initiation of counterpart training: Mr. Alfesene Balde accompanied me
 
throughout this consultancy. He received "hands-on" instructions inrodent
 
identification, population assessment, trapping techniques, and specimen
 
preparation. We discussed the use and hazards associated with chemical
 
control, specifically the anticoagulant warfarin. We agreed, since rodents
 
are utilized as a food source by many Gulneans, that mechanical removal
 
methods would be the most appropriate techniques of rodent control In
 
Guinea-Bissau. These methods would certainly Include trapping and possibly
 
habitat manipulation, such as clearing of vegetation Inand near crops.
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Conclusions
 

Inthe two zones surveyed, only M.erythroleucus and F.natalensis were
 
trapped inrice fields. This was true of both swamp rice and upland rice;
 
however, we sampled for only 6 trap nights inone small upland rice field.
 
These same species were also found inall vegetable fields trapped inboth
 
zones. Two specimens of Mus sp. were also trapped inone vegetable field
 
in,-Zone 1....
Based on very limited surveys inboth zones, itappears-that..
 
Rattus rattus isthe dominant pest species instorage facilities. However,
 
we found droppings of a size consistent with those of Mastomys spp. also in
 
those storage facilities.
 

Rodent densities inZone 3 averaged 37% trap success inrice and 18% trap
 
success inharvested vegetable fields, compared to 8%trap success in
 
harvested vegetable fields inZone 1. Experience inother countries has
 
shown that a trap success of greater than 10% indicates a high rodent
 
density. Reports by Crop Protection personnel indicate the rodent
 
densities appear to peak inJanuary. While this may be the case, itis
 
also possible that rodents are just more visible because of decreased
 
vegetation for food and harborage during the cool months of January and
 
February. Population peaks and increased visibility of rodents have been
 
noted under late postharvest conditions inother countries (LaVoie, 1988;
 
Poulet, 1985; Swink et al., 1972).
 

Control measures are often initiated at this period because rodents are
 
numerous and farmers are usually available after harvest to assist in
 
rodent reductio, programs. Itshould be noted, however, that although
 
these campaigns often produce spectacular reductions inrodent numbers,
 
they usually have little effect inreducing rodent damage to crops the
 
following growing season. This isbecause there isusually an annual
 
natural decline inrodent numbers beginning about this time, which
 
continues until crops and natural vegetation become more abundant the
 
following rainy season. Because rodent species usually have high
 
reproductive rates and strategies to meet environmental conditions, their
 
gopulations can increase to, and often exceed, the available forage and
 
arborage during thf growing season. Thus, it is usually neither
 

economically productive nor biologically sound to conduct control
 
operations at this time of year.
 

Based on my observations and reports by farmers and Crop Protection
 
personnel, the ground squirrel appears to be a significant pest to peanuts,
 
at least InZone 3. Surveys to verify the economic impact of this species
 
on crops are needed.
 

We also observed about 10 bands of monkeys, consisting of from about 10 to
 
more than 50 individuals, and one wild boar on or near the roads we
 
traveled inZone 3. Again, farmers and Crop Protection personnel related
 
sporadic, yet very significant, crop damage, particularly to peanuts, from
 
these animals. Although this type of damage (i.e., sporadic) isdifficult
 
to control, itshould investigated.
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The development of a simple, effective rodent trap that could be made by
 
farmers from local materials at a nominal cost appears to be the first step
 
inimplementing a safe, economical, culturally acceptable rodent damage
 
control program. I think that a trap design based on the principle of the
 
Bal-Chatriraptor trap (i.e., numerous thin monofilament snares) may meet
 

-
these requirements. My experience indevelopment of methodsto reduce

rodent damage to electrical wires and cables shows that rodents have great
 
difficulty insevering wires that are less than 0.5 mm indiameter.
 

Recommendations:
 

Guinea-Bissau is a very small country struggling to achieve self-sufficiency
 
infood production. My observations indicated some significant losses of
 
grains, peanuts, and vegetables to rodents occur. This country has no
 
history of rodent control, other than the utilization of rodents inthe
 
Guinean diet. The harvesting of rodents for food may reduce crop damage if
 
a sufficient number of rodents are removed at a time when the crops are
 
vulnerable to damage. However, the use of rodents as a food source also
 
limits the methods available for rodent control. Thus, the following
 
recommendations are made based on these observations and considerations.
 

Immedtate needs:
 

1. Training of Crop Protection personnel invertebrate pest research and
 
control methods isthe most pressing and basic need. Training ideally
 
should be accomplished with a small amount of applied research and an
 
aggressive training package, consisting of a series of instructions and
 
practical in-country exercises inthe areas of rodent identification,
 
biology, behavior, and control techniques suited to cultural conditions
 
inGuinea-Bissau. This training will require at least one consultancy
 
inFY 1990.
 

2. Mr. Alfesene Balde, my counterpart, completed the Vertebrate Pest
 
Management Course inFt. Collins, Colorado, in 1989 and received
 
additional instruction during this consultancy. He should continue
 
collecting and preparing specimens from Zones 2 and 4 and additional
 
areas inZones I and 3. The supplies needed for collection and
 
preparation of specimens were left inhis care following the completion
 
of this consultancy. He should also make damage assessments of various
 
crops at appropriate times utilizing the knowledge dnd reference
 
materials acquired this past year.
 

Lena-term needs:
 

1. One individual InCrop Protection should be assigned to head a
 
functional, applied research and control Vertebrate Pest Management
 
Unit. This Unit should consist of at least two individuals with at
 
least undergraduate degrees inbiological sciences and should be able
 
to draw on the expertise of other Crop Protection personnel, as needed.
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The Unit should be responsible for all control and research activities
 
related to field and storage situations where vertebrate pests are a
 
significant economic factor. The individual selected to head this Unit
 
should receive graduate training invertebrate pest management. Two
 
institutions offering such training are Colorado State University in
 
Fort Collins, Colorado, or Utah State University inLogan, Utah. This
 

.. training would insure that a qualified individual, capable of directIng
 
training, research, and vertebrate control operations ina safe and
 
effective manner isincharge when the period of USAID/USDA technical
 
assistance isterminated.
 

2. At the minimum, a mechanism needs to be established so that tho current
 
Crop Protection Unit and any future Vertebrate Pest Management Unit has
 
access to scientific literature, periodic technical assistance and
 
training, purchase of necessary materials and supplies, and attendance
 
at appropriate international vertebrate pest conferences. For example,
 
attendance by Crop Protection Unit scientists at the upcoming
 
California Vertebrate Pest Conference, March 6-8, 1990, would be
 
beneficial.
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This report isdivided into four sections:
 

Section 1 sumarizes plans for population monitoring of rodents intwo
 
subregions of the Sahel.
 

Section 2 briefly Indicates a strong need for effective control
 
measures to prevent massive outbreaks of rodents inthe Sahel such as
 
occurred In1986.
 

Section 3 outlines the philosophy of the project, the long-term aims,
 
and describes the protocols to be followed throughout the project.
 

Section 4 outlines specific activities undertaken during the October-

November 1989 visit and how these relate to the long-term aims of the
 
project.
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Rodent Pest Management Research and Control In West Africa 

1.0.- Abstract ...... 

The objectives of this consultancy were to select and document two habitat
 
areas typical of Sahelian agriculture systems and within these areas
 
a select sites for establishing long-torm rodent population monitoring,
 
(b)begin implementing rodent monitoring to establish its feasibility,
 
(C)initiate bait acceptability trials, and (d)train counterpart scien
tists In identification trapping, autopsy, and data collection methods.
 

Population monitoring will be undertaken in two subregions that are typical
 
of the highly dissected agricultural regions of the Sahel. The subregions
 
chosen (NGourl and AbWch) will allow both the methodology and the results
 
to be extrapolated to similar areas throughout the region with minimum
 
modification. A third subregion (inthe south) could be added at a later
 
stage. The two subregions represent the major Sahelian agricultural
 
environments: N'Gourl--intensive, small quadi farming with Isolated dune
 
farming; and Ab4chd--isolated, large quadl farming and extensive dune
 
farming. The availability of shelter, suitable breeding space, and food In
 
each area will dictate the amplitude of fluctuations Inthe rodent
 
population cycle. To be successful, a predictive model must correlate
 
environmental attributes with rodent population dynamics. Inorder to
 
understand these organism-environment Interactions, it isnecessary to
 
understand the agricultural environments within which these animals exist.
 

Final site selection for the monitoring phase of the project will be
 
undertaken during the pilot survey along with Initial trapping to test the
 
methodology, Following this survey, reular monitoring of selected sites
 
will be undertaken on I night per month (N'Gouri) and on I night every
 
2 months (Abdchd) for the duration of th3 project.
 

2.O. Background
 

In 1986, when several Sahellan nations declared national disasters due to
 
massive outbreaks of rodents, the Agency for International Development
 
(AI)/Washinton was hampered Inproviding assistance due to the lack of
 
knowledge of the species concerned, as well as population dynamics and
 
effective control measures. Short-term technical assistance was provided
 
by vertebrate pest management secialists of the U.S. Department of
 
Agriculture (USOA)/Animal and Pant Health Inspection Service (APHIS)/
 
Denver Wlldlife Research Center (OWRC), but even these scientists could do
 
little more In the field than determine rodent species and predict future 
population trends. Inaddition, technical arguments ensued over appropri
ate rodenticides. Since rodent problems continue to occur Inthe Sahl, It 
Isessential to conduct sufficient research Into rodent biology and control
 
methods to permit national crop protection decision-makers to deal with
 



chronic annual fluctuations, to forecast periodic rodent irruptions, and to
 
begin control campaigns using proven methods at the proper time. The
 
objectives of the technical assistance requested here are to: (a)begin
 
to determine the life cycles of the major rodents pests of the Sahel;
 
(b)begin to evaluate the efficacy and appropriateness of alternate control
 
methods; and (c)begin to prepare training materials on rodent biology and
 
control for use by the National Crop Protection Services.
 

The DWRC has been asked to implement a rodent research project with support
 
from USAID to accomplish these objectives. OWRC has recruited a Project
 
Leader to be based InChad sometime Inearly 1990. During the interim
 
period, DWRC will provide short-term technical assistance to the Hinistry
 
of Agriculture (MOA) to begin rodent population monitoring. The activities
 
Inthis trip report describe a pilot survey to determine the feasibility of
 
one kind of rodent population monitoring system that could be established.
 

3.0. Rationale
 

3.1. Introduction
 

Plagues of rodents cause serious economic damage inAfrican agri
cultural systems. The gravity of the problem has been noted inthe
 
Internal publications of the DWRC from 1976 to the present.
 

Generally, outbreaks occur on some type of "ecological Island", i.e.,
 
an area of favorable habitat surrounded by a habitat type less
 
favorable to the species, e.g., inquadis and old-dune grain crops.
 
Inmany regions, the agricultural landscape contains an abundance of
 
permanent refuges (hedgerows, grasslands, etc.) inclose proximity to
 
the cropped area. The dune/quadi system gives rise to a highly
 
dissected landscape and, hence, a fragmented cropping system. The
 
close proximitv of the refuges results ina high risk of crop damage.
 

and homogeneous, but consideration of (a)the reproductive capacity
 
of rodents and (b)the subtle environmental prompts for the onset of
 
breeding shows that, inmany cases, first impressions can be mis
leading (see Appendix 1). The Identification and specific use made
 
of these refuge areas isof paramount importance inthat populations
 
existing within these localized areas may then be attacked at a time
 
when they are most vulnerable, I.e., when they are not breeding and
 
are under physiological stress due to low food supply and adverse
 
environmental conditions. Inmost agricultural areas It Is
 
Important to realize that the refuges are usually well-defined and
 
separate from the cropped area.
 

A typical Sahelian landscape Ishighly dissected by both new- and
 
old-dunes interspersed with quadis. ItisImportant to noto that
 
rodent population fluctuations within the quadi system appears to be
 
Independent of the fluctuations that occur Inthe old'dune grain
 
farming areas. Arvicanthis nfloticus and H/stoays sp. are respon
sible for damage Inthe quadi system while Gerbillus andersont and
 
Jeculus Jaculus ore the major problem inthe dune crops.
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Itispossible that the environmental conditions that prompt an
 
eruption inthe quadi system also give rise to high population
 
densities of rodents inthe dune system, but current data suggest
 
that there isno interaction between the species of the two systems.
 

3.2. 	Aims
 

This rodent resear-ch project isdesigned to satisfythree practical
 
aims:
 

(a) 	To provide an understanding of rodent population fluctuations
 
intwo agricultural systems, namely, old dune farming and
 
interdune depression farming. Both of these agricultural
 
systems need to be investigated as it is likely that the
 
determinants of rodent dynamics inthe two systems will differ
 
significantly.
 

(b) To develop an early warning system of potential crop damage so
 
that crop damage can be minimized. A predictive model is
 
required so that, if in a particular year co~itrol action is
 
necessary, itcan be applied at the appropriate time--well in
 
advance of the problem getting out-of-hand.
 

(c) 	To assess the economic impact of rodent populations within both
 
agricultural systems and to develop and introduce safe,
 
effective, economically feasible and culturally acceptable
 
population control techniques.
 

Obviously, the second and third aims are a product of the first, and
 
itisonly with a thorough understanding of the ecology of the rodent
 
populations that effective prediction and control (of both chronic
 
and acute infestations) may be achieved.
 

3.3. 	Population Monitoring Study Description
 

The aspects of the population monitoring study of this project
 
address the dynamics of the quadi and old-dune systems independently,
 
but the design issuch that itwill detect interaction between the
 
two systems during periods of high population density or large-scale
 
dispersal.
 

The study will be undertaken inseveral subregions that are typical
 
of the highly dissected agricultural regions of the Sahel. This
 
will, hopefully, allow both the methodology and the results to be
 
extrapolated to similar areas thrcughout the region with the minimum
 
of modification.
 

3.3.1. Extensive Romoval Trapping
 

Extensive removal trapping will be undertaken inall major
 
habitat types adjacent to crops as well as inthe crops
 
themselves. This approach will provide:
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•species diversity and distribution on the basis of
 
habitat type
 

• temporal changes inhabitat utilization
 

- an index of abundance
 

*population age structure
 

* reproductive viability of the population
 
•possible correlates of abundance and structure with
 
agricultural practice and environmental conditions
 

•an historical database on which an early warning
 
system for potential crop damage can be developed
 

f
food habits and possible seasonal correlates
 

This current consultancy was considered as a pilot survey to
 
identify the major habitat types and the utilization of these
 
habitats by rodents. This survey identified possible sub
regions to consider for the subsequent monitoring program.
 
Concurrent with this activity, trials to determine an appro
priate trap-bait for the monitoring study were Implemented.

Habitat attributes of the region were also documented-
especially the type and extent of refuges within and adjacent
 
to the cultivated areas.
 

Final site selection for the monitoring phase of the project
 
will be undertaken during the pilot survey along with initial
 
trapping to test the methodology. Following this survey,
 
regular monitoring of selected sites will be undertaken on
 
1 night per month (1I'Gouri) and on 1 night every 2 months
 
(Abdchd) for the duration of the project.
 

(I) Quadi Systems
 

Quadi systems were chosen that cover the various habitat attri
butes documented inthe pilot survey. Vhere possible, Ineach
 
of the quadi systems, six trapping transects should be located,
 
as inFigure 1. Each interior and margin transect will consist 
of 25 large break-back traps, laid 10 m apart. Each exterior 
transect should consist of 25 pairs of Can't Miss*' snap traps
 
I large rat and I small mouse traps, separated by I m),
 
aid 10 m apart. The use of small traps inthe interior and
 

margin transects isnot practical (see Section 4.4). This
 
desi n will allow for th. capture of the major pest species.
 
The exterior' transects should be at least 20-50 a from the
 
margin of the cultivated areas. Bait type will be determined
 
by the results of the pilot study.
 

Reference to trade names does not Imply endorsement by the U.S. Government.
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This transect design isoptimal for quadis that are small
 
(less than 10 ha), intensively cultivated and surrounded by
 
hedgerows that can act as permanent refuges. Insituations
 
where quadis possess a different configuration, such as long
 
drycreekbeds with nohedgerows.and apatchy-distributionof
 
cultivation, an alternative design will be required. Inthese
 
latter situations, two transects should be placed incultivated
 
areas--preferably one invegetables and one ingrain crops.
 
Two transects should be placed at the margin of the cultivated
 
area inmargin refuges (ifthey exist) and two transects should
 
be placed inthe closest exterior habitats that are not subject
 
to flooding.
 

Trapping should be undertaken on 1 night per month (N'Gouri)
 
and one 1 night every 3-4 months (Abdchd) for the duration of
 
the study. Interior and margin traps should be opened inthe
 
morning and collected early the next morning. The exterior
 
traps should be opcned inthe late afternoon and collected
 
early the next morning to avoid animals that graze the exterior
 
of the quadis by day. This trapping procedure isnecessary to
 
cater for the various diurnal and crepuscular activity cycles
 
of the three pest species.
 

Data collected from each animal should include:
 

. location
 

. trap type
 
• species
 
. sex
 
• sexual condition
 
•head-body length
 
.weight
 

A sample data sheet and the coding protocol isgiven in
 
Appendix 3.
 

Museum specimens, including skull and pelage should be
 
collected for any animal of doubtful taxonomic status. The
 
stomach contents of rodents decompose rapidly inhot condi
tions; therefore, itisnecessary to use only animals that have
 
been dead for less than I hour for stomach contents analysis.
 
Each month, approximately 20 of each of the two dominant
 
species should be trapped at a location near the one of the
 
monitoring sites. Animals for stomach contents analysis should
 
not be trapped at the monitoring sites as the additional
 
capture effort may significantly reduce tho population. Fifty
 
to 100 traps should be laid inthe habitat whore there isthe
 
highest probability of capture. Traps should be checked every
 
hour until the required number of animals are collected.
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(2) Old Dune Systems
 

Grain fields should be chosen ineach subregion on the basis of
 
adjacent habitat types and refuge proximity. The fields should
 
be chosen, where possible, so that they are interspersed
 
between the monitored quadis.---
The G.- andersont present inthe .
 
region are known to be colonial and, as the agricultural

practices of the area create very little soil disturbance,
 
gerbil colonies persist inthe same location for years. Refuge
 
habitats are unimportant for these animals and the aim of the
 
monitoring program inthe dunes isto document population
 
processes inrelatively sedentary populations and to correlate
 
these with agricultural practices and climate.
 

Twenty-five small traps should be used, placed 10 m apart. At
 
each site (location), two transects should be placed incrops

and two innative grassland. The sites (locations) should be
 
chosen on evidence of long-term gerbil activity. Data
 
collected will be as for the quadi system.
 

3.3.2. Habitat Attributes
 

At each of the trapping sites, habitat attributes such as
 
vegetation cover, dominant species, vegetation structure,
 
agricultural practice and climatic data during the trapping
 
period should be documented. This will allow for possible
 
correlates with rodent population processes such as onset of
 
breeding, juvenile mortality, etc. Subregional rainfall data
 
should be collected, ifpossible.
 

3.3.3. Intensive Live Trapping
 

Intensive live trapping should be undertaken inthe critical
 
habitats identified by the extensive studies. This aspect of
 
the study will provide:
 

- patterns of movement between critical habitats, that
 
is,habitats where breeding may occur or those that
 
are used as refuges during vulnerable phases of the
 
population cycle
 

• rates of population increase
 

information on specific habitat attributes conducive
 
to reproduction, survival, and dispersal
 

Itwill be necessary to document tatijt one complete popu
lation cycle via the removal trapping studies before critical
 
habitats can be Identified and, once, the live-trapping
 
studies would not commence until Year 2 or 3 of the project.
 

When the live-trapping phase begins, each animal trapped should
 
be individually marked and released. This study will identify
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the timing and extent of colonization and dispersal processes
 
and, hence, will provide information essential to the design of
 
efficient control procedures.
 

3.3.4. 	Ancillary Studies
 

(1) 	 Concurrent with the removaltrappingubait-take.
 
stations should be deployed adjacent to each site.
 
Five substrates will be used, including material from
 
the major crops of the area. The consumption of these
 
substrates (corrected for population density) will give
 
an indication of substrate acceptability during the
 
various phases of the population cycle. If a dietary
 
switch Isevident, this study may give an early indica
tion of the direction that future control programs
 
should take. This is only intended to be a pilot
 
study.
 

(2) 	 During the removal trapping phase, chemical and
 
nonchemical control methods will also be developed-
including the evaluation of potential toxicants.
 
Specific details of this study will be outlined in
 
subsequent documents.
 

4.0. 	Specific Activities Undertaken during the October-November 1989
 

Consultancy
 

4.1. 	 Objectives of Population Monitoring Consultancy
 

(a) 	Document habitat types within a typical Sahelian agricultural
 
system.
 

(b) 	Select two subregions containing the above.
 

(c) 	Inspect each subregion for possible study sites.
 

(d) 	Select study sites for the long-term monitoring program.
 

(e) 	Implement the Initial monitoring of seltcted sites Inone

subregion.
 

(f) 	 Undertake trials to determine a satisfactory bait type. 

(g) 	Introduce counterpart and cooperators to the concept and
 

operation of the project.
 

(h) 	Train counterparts and cooperators In:
 

(1) trappin techniques

2 rodent Identification
 
(3) autopsy techniques
 
(4) documentation of habitat attributes
 
(6) use of data coding sheets 
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4.2. Selection of Subregions
 

Population monitoring will be undertaken Intwo subregions that are
 
typical of the highly dissected agricultural regions of the Sahel.
 
The subregions chosen (N'Gouri and Abdchd) will allow both the
 
methodology and-the-results to be extrapolated to similar areas_.
 
throughout the region with minimum modification. A third subregion
 
(inthe south) could be added at a later stage. The two subregions
 
represent the major Sahelian agricultural environments: N'Gouri-
intensive, small quadi farming with isolated dune faming; and
 
AbdchE--isolated, large quadi farming and extensive dune farming.
 
The availability of shelter, suitable breeding space, and foodin
 
each area will dictate the amplitude of fluctuations In the rodent
 
population cycl,.. To be successful, a predictive model must
 
correlate envitrunmental attributes with rodent population dynamics.
 
Inorder to understand these organism-environant Interactions, It Is
 
necessary to understand the agricultural environments within which
 
these animals exist.
 

4.2.1. The N'Gourl Subregion
 

The first subregion to be studied Is the N'Gourl area, some
 
230 km northeast of N'Djamena. The topography and agricultural
 
practices of this area are representative of a large part of
 
the Sahel with both quadi and old dune farming being undertaken
 
In the area.
 

There are approximately 700 quadis in the area, but only 300
 
are currently being exploited. The reminder are unsuitable
 
for cultivation due to either (1)the presence of high concen
trations of soil salts and/or (2)the water table Is too deep
 
for exploitation by the shadouf. The shadouf, a simple yet
 
effectivo device for r.':.. . cannc. be operated
 
econotcilly uIth vater table depths greater than 6-7 m. The
 
use of motor pumps will allow additional quadis (to the north)
 
to be exploited Inthe near future.
 

Ingeneral, the elevation of the dunes (and hence, the
 
Interdune depressions) increases Inboth a northern and
 
easterly direction from Lake Chad. In the N'Gourl area, this
 
results Inexploitable quadis being confined to a band from
 
N'Gourl, southeast through jilgdada (Fig. 2). To the north
 
and east of this band, the depth of the water table Increases
 
rapidly, making the use of the shadouf impractical. South of
 
this band, high soil salt levels preclude agriculture.
 

Meteorologlcal data for N'Gourl are given InTable 1. The 
annual rainfall Is low, with monthly effective rainfall (that
Is, rainfall corrected for evapotranspiration) being negative 
for most of the year. Agriculture In the quadis relies 
entirely on Irrigation from groundwater orlginating from the 
Lake Chad area som 30 km southwest of N'Gouri, Agriculture on 
the dunes relies on heavy storems of short duration to provide 
the necessary moisture for growth. 
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The clay soils of the quadis within the exploited area are all 
derived from ancient lake sediments and so are uniform 
throughout the area. It Isunlikely, therefore, that soil 
characteristics will be a factor limiting rodent distribution. 

The productivity of the quadis varies greatly, depending on
 
fairmer efficiency and water supply*--.A guide to the-produc
tivity of several of the efficiently managed quadis isgiven
 
inTable 2. The main crops of the area are cassava, onions, 
eggplant, and okra with lesser plantings of tomatoes,

cucumbers, and sorghum. 

The villages inthe area depend entirely on the production from 
the quadis (and adjacent millet) both for food and to generate 
cash for necessities that cannot be produced Inthe area. No 
estimates are available for the area planted to millet, but
 
the average yield from amillet field Is In the vicinity of
 
700-750 kg/ha.
 

The agricultural practices of the area are simple and performed 
entirely by manual labor. Host farming families own both a 
quadi section and a millet field and, hence, have to divide 
their labor between the two. This means that at certain 
periods of the year when labor is required inthe millet 
fields, the uadis are neglected. A typical agricultural cycle 
isshown In Table 3. Itis apparent that both the food supply
and shelter for rodents inthe quadis fluctuates greatly
 
throughout the agricultural cycle. The monthly monitoring
 
phase of the project will correlate rodent population

fluctuations with attributes of the agricultural cycle.
 

4.2.2. The ANch Subregion
 

The second subregion under study isthe WbchA area, 750 km 
northeast of N'WJamena. In the N'Gourl area, the quadis take 
the form of Interdune depressions that were originally derived 
from clay sediments from ancient Like Chad and, hence, are 
small, numerous, and scattered among short, iteep dunes, giving 
rise to a highly fragmented dune/Interdune depression land
scape, In contrast, the quadis of the ANch area are ve 
long, continuous dry creek beds that meander threg highly 
weathered dunes that have combined to form in undulatng dune 
plain. There are far fewer quadis in the Abdch6 area, and the 
region Is predominantly a dune plain dissected by a few isola
ted creek beds with very large catchment areas (some extend 
Into Sudan). Veathered rocky outcrops are Interspersed between 
the dunes, providing a rodent habitat unique to this area. 

In Abch, the centers of the quadis flood each wet season, 
wereas in N'our , the quadis rarely flood (one tno. 
It years). Quadis will be flooded for per ods of 2- days 
at various Intervals between late July and mid-Septesber, 
depending on the Intensity and frequency of the rainfall. The 



difference between N'Gourl and AbichE with respect to quadi

flooding occurs despite similar rainfall patterns (Tables I
 
and 4)and isdue to the different form that the quadis take in 
each area. InAbdch6, AFRICARE has constructed barrages In
 
several quadis to spread the floodwaters, thus allowing a
 
greater surfacearea to be cultivatedon residual soil-,
moisture. Because of the regular flooding, less than 15% or 
quadi gardens have hedgerows, and the gardens are separated by
large tracts of uncultivated land, whereas In N'Gouri, almost 
the entire quadi Iscultivated. Intorms of rodent habitat,
 
the quadis of the two areas are entirely different. Habitat
 
stability Isalso different, with the heJgerows and unculti
vated Interior sections of N'Courl quadis providing a stable
 
habitat with good cover. Abdchd quadi habitats are nowhere
 
near as table, due to regular flooding--here, the most stable
 
habitats are the quadl fringes which do not have the cover from
 
hedgerows.
 

Only a few of the vegetables inAbch quadis are irrigated,

and all other agriculture relies on residual moisture Iror the 
wet season. Large quantities of sorghum are cultivated It the 
quadis on residual moisture.
 

The main agricultural pursuit Inthe Abdchd area Isdune
 
faming of millet and sorghum. Dune faming Is extensive 
with over 125,000 ha of grain planted each year within the 
prefecture. The average yield of sorghum and millet Is 
O ka/ha and 600 kg/ha respectively. Quadi vegetable farming
InAbdch6 Is secondary and Is often neglected, as farming
families tend to live In the dune fields near their grain crops 
and may have to travel 30 km for periods of the year Inorder 
to tend to the quadis. 

Table S gives an Indication of quadi production, the main crops
being sorghum, garlic, onions, and tomatoes. The total quadi 
area cultivated (7,500 ha) Is small compared to the cultivated 
dune area; however, the quadis are extremely Important as they 
are the sole veetable source for the villages of the area. 
Quadis are cultivated to a greater extend in 'drought' ytrs
when grain crops fill. The typical agricultural cycle of the 
area Isgiven in Table 6. There ire marked differences In both 
food supply and cover available to rodents at various times of 
the year between the N'Courl (Table 3) and Abchd quadis. 

A comparison of the two subregions Is given InTable 7. 
Considered together, these two subreglons represent the major
agricultural systems of the Sahel. As dun faming Is so 
Important Iithis area, the monitoring study will lace more 
e"hasis on dune sites rather than quadi sites. T4, reverse 
Istrue InNIVCurl.
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4.3. 	Site Selection
 

The major habitat types Identified In the two stibregions are:
 

(a) 	hedgerows around quadis (N'Gourl and Abdch,) 
quadi crops (N'Gouri and Abch) 

..) noncultivated weedy areas within the quadis (Nifourl andAbdch4) 

millet stJ)ble on dunes (N'GOUri and Abdchi)nsabbal at the interface of the dunes and the quadis (N'Gouri) 
native erissland--grazed and ungrazed (N'Gouri and ANch4) 
rocky outcrops Indunes (Ach) 
dense shrub cover at the Interface of the dunes and the quadis
 
(Abdchd)
 

Quadis and dune systems within each subregion were Inspected to
 
(a) Identify the major habitat types and the utilization of these 
habitats by rodents and (b)to Identify the major agricultural

practices within each subregion.
 

From the quadis Inspected, eight were selected Inthe N'Gouri area
 
and three Inthe Abch area as sites to be monitored for rodent 
activity on a monthly basis (N'Gourl) and a bimontily basis (Abch4). 
The monitoring sites were chosen so as to encompass: 

(a) the geographical range of the cultivated quadis inthe
 
subregion;
 

1b) 	the range of quadi productivity within the subregion; 
various combinations of the habitat types available Ineach 
subregion; 

(d) 	the range of rodent Infestations reported Inrecent years (from
 
light 	to very heavy; transient to chronic).
 

From the dune systems Inspected, two were chosen inthe N'Gourl area 
and five Inthe Abdch# area as monitoring sites. The emphasis of the 
ftnitoring prograto reflects the agricultural practices of the two 
areas. In N'Gourl the emphasis will be on quadis (8quadIs, 
2 dunes) while In Ad~ch6, the emphasis will be on dune systems 
(Sdunes, 3 quadit). 

4..1. Site Selection-.4Oourl 

Sixteen quadis were Inspected (Fig. 2):
 

NaonAlma
 

Sinam
 
4 iHolorl
 

14olo
 
6 Kal Ingouri
I Asankadori
 
I9 BroudouNarfari 

I1
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10 Ygra 
11 .Kaya 
12 Toasy North
 
13 Tomasy South 
14 Nadi 
15 Ngoural

IbInintchI
'6 

The eight quadis selected as monthly monitoring sites to
 

satisfy the criteria of Section 2.3. were:
 

Fig. 2,Ref. 3:
p; Sina 
Ngarfarl 

8 Broudou 
(10 Ygra


Holorl
2 Boul 

(16 DIbInIntchi 
(7) Asankadori
 

Detailed site descriptions of these eight quadis are given In
 
Appendix 2.
 

The two dune sites monitored were at Binam and Ygra, near
 
Toasy North. These sites were selected on the basis of
 
G. andersont activity. The trapping transects at these sites 
have not been marked; only the general area of rodent activity 
has been noted. Detailed marking of the transects and detailed 
site descriptions will have to be undertaken during the next 
visit. 

4.3.2. 	Site Seloction--Abichd 

Note: 	 Only general locations for sites have been chosen In 
the Abichi area. Specific site locations need to be 
chosen during the next visit. The counterpart, 
Nr. Yacoub, Is fully aware of the criteria that need to 
be satisfied at the specific sites. Naps of the Abich4 
area are not available at present (reasons of Internal 
security). 

Seven quadi areas were considered Inthe Ablch6 area:
 

I i tea (Amrch)
2 site& (irchtat)
3 Site& (Aantoura) 
4 Sabbar 
6 Koutoul 
6 Tarbaka 
I ater 
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The three quadi locations chosen for monthly monitoring were:
 

!IIKoutoul (close to village)
 
Koutoul (3-4 km from village)
 
Bite (HMarchout)
 

.inedune systems were considered: 

2bugudan
3' Arkou 
4 Goz-torbaka
 
5 Kakara 
6 Artilo
 
7 Tire
 
8 Aboundrova
 
9 Folokote
 

The five dune systems chosen for monthly monitoring are:
 

I Abuudan
2 Artilo
 

14 Kakara
 
OJerwa east 
Djerwa West 

4.4. Sait Selection 

Trials to determine a suitable bait for the long-term monitoring
 
study were undertaken Inthe 11angalma area (Fig. 2,Quadi 1)30 Itm
 
southwest of N'Gouri. This area contained all of the habitat types
 
encountered inthe preliminary Inspection of the 16 quadis and dune
 
systems Inthe N'Oouri area.
 

Bats for Inclusion Inthe trials were selected on the basis of
 
previous work with the proviso that they mast be available locally 
throughout the year. Baits chosen for the trials were: 

(a) Corrugated cardboard soaked with locally produced crude 
peanut oil 

(b) Corrugated cardboard soaked with linseed oil
 

(c) Cassava--frosh
 

Itwas originallf envisaged that potato would be Included Inthe 
trials as a Owet bait, but potato was not available at N'Gourl. 
Trials were undertaken Inseven habitats to determine Ifrodents In 
particular habitats exhibited different preferences* duo to 
abituatlon to local foods. The habitats chosen were:
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(a) Hedgerows adjacent to dense clumps of sabbal and quadi crops
 

(b) Quadl crops-sorghum, okra, cassava, and tomato 

(c) Sabbal adjacent to native grassland
 

(d) Native grassland (mainly Eragrostis spp.)
 

(e) Millet stubble adjacent to dense clumps of sabbal 

(f) Hedgerows adjacent to millet and dense weeds (inquadi) Ina
 
previously cultivated area
 

(g) Weeds of cultivation (mainly grasses) adjacent to millet
 
stubble
 

These seven habitats represent the major habitats Inthe vicinity of
 
the cultivated quadis.
 

Ineach habitat, 72 pairs of Can't His&O snap traps (Ilarge rat
 
and I small mouse traps, separated by I m)were laid along a line
 
transect with S m between each pair of traps. The pairs of traps
 
were baited sequentially with the three baits, resulting Ina bait
 
sequence of ...bait I,bait 2,bait 3,bait I,bait 2 ... etc. 

This sequence resulted In24 trap pairs of each bait type Ineach
 
transect. Intotal, 1,008 traps were laid (504 large, 504 small).
 

Traps were laid Inthe early afternoon and collected early the next
 
morning. The following data were collected for each successful 
capture: species, sex, trap type (large, small), and bait type. In 
addition, the number of traps of eachtype that were Ineffective 
(sprung, lost, etc.) was recorded. 

The distribution of captures within each habitat isshown In 
Tble 8. A total of 106 animals were captured--S8 A.nflotfcus and 
45 G. aWdersonf, together with two other unidentified species of 
rodents and one unidentified species of ground squirrel. 

As expected from previous studies inthe area, the two dominant
 
species have partitioned the available habitats, with A.niloticus
 
utilizing the hdgerows (79% of A.nilottcus captures) and the
 
Interior of the quadis (17% of A. niloticus captures) while the
 
6. andersont utilize the native grassland and millet stubble outside
 
the quadis (80% of 6. andersonl captures). For each species, equal
 
numbers of males and females were trapped (P.a). The remainder of
 
this report considers only the two dominant species-.A. niloticus and
 
6.andersonl. 

The distribution of captures within each habitat based on trap type 
isgiven inTable 9. Ninety-one percent (91%) of all A. nileticus 
captures occurred Inlarge traps whle 55% of 6. endersonf captures 
occurred inlarge traps. This last result Is somewhat misleading due 
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to the high percentage of small traps that were Ineffective (that is,
 
sprung or lost). G.andersonl captures, when expressed as the number
 
of captures per effective trap, snow that the majority of captures
 
occurred insmall traps. The percentage of large traps that were
 
Ineffective iswell within acceptable limits; however, this isnot
 
the case for the small traps. The extremely high percentage of
 
Ineffective small traps renders them useless for a long-term
 
monitoring-study. Only,large trapswlll,be used-in.the-quadis.where -..
 
the majority of captures are expected to be A.niloticus (see
 
Table 8) and both large and small traps will be used outside the
 
quadis where the majority of captures are expected to be G.
 
4ndersont. The use of only large traps inside the quadi should not
 
present too much of a problem as G. andersont will still be captured
 
inlarge traps (Table 9) thus enabling an index of abundance and
 
population structure to be constructed for these areas. Itshould be
 
noted, however, that the indices for 0.andersont Inside the quadis
 
will not be as precise as those generated outside the quadis where
 
both large and small traps will be used.
 

It Is apparent (Table 8) that the exterior habitats are most
 

important for G. andersont.
 

The high percentage of ineffective small traps was due to
 

(a) A. nlot(cus activity--many small traps were eaten or dragged
 
into burrow entrances.
 

(b) Activity of crickets and dung beetles.
 

Larger animals, such as goats, sheep, and camels were not responsible
 
for the sprung tra s Inthe exterior transects, as the traps were
 
either laid and collected while these animals were absent or formers
 
were hired to keep animals away from the trapping area.
 

There was no interaction (P..) between the number of ineffective
 
traps and bait type. As the number of sprung traps was equally
 
distributed among the three bait types, no data correction Is
 
required for *within transect" comparisons.
 

Table 10 shows that, for A. nilotecus, the total number of captures
 
for each bait type was similar (P..). For each bait type, there was
 
no bias (P ) towards a particular sex. Also, bait type did not
 
exert any ignificant (P,) effect on the overall capture rate inany

of the three mjor habitatgroups (Table 11). Similarly, Table 12
 

shows that, for G.andersonf, the total number of captures for each
 
bait type was similar (P,.). For peanut oil and cassava, there was
 
no bias (P,) towards a particular sex; however, significantly more
 
females than males were captured with linseed oil. Bait type did not
 
exert any significant effect (Pea) on the overall capture rate Inthe
 
three major habitat groups.
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Insummary, the three baits tested were equivalent inall of the
 
major habitat types likely to be encountered inthe monitoring study.
 
Corrugated cardboard soaked incrude peanut oil will be used inthe
 
monthly monitoring study. The advantages of this particular bait are
 
that it is available locally throughout the year and iseasy to
 
prepare and use inthe field.
 

4.5. Initial onitoring--N'Gour .
 

Initial monitoring was undertaken at the eight selected quadis inthe
 
N'Gourl area. Only very limited data analysis ispossible at this
 
stage as It is the month by month trends that will describe the
 
status, structure, and trajectory of the populations inthe various
 
habitats.
 

Tables 13a and 13b show that the selected quadis cover the spectrum

of infostation levels expected within the area, from heavy

Infestation (Binam, population index for the interior of 62.8/100

traps) to very light (Ngarfarl, population index for the interior of
 
12.5/100 traps). Inall quadis, A.nfloticus was the most dominant
 
rodent inthe interior while G.andersonf was dominant Inmost of the
 
exterior habitats. These data support the distribution data gathered

during the bait trials where itwas shown that the hedgerows are an
 
Important refuge habitat for A. ntlotfcus.
 

The variability incapture rate for the exterior habitats reflects
 
the suitability of these habitats at this particular time of the
 
year. Exterior habitats were chosen to cover the entire range of
 
abitats available--from heavily grazed areas with very little cover
 

to ungrazed, densely vegetated areas. The monitoring program will
 
allow the importance of these habitats during the various phases of
 
the population cycle to be ranked for each species.
 

Table 14 (A)shows that the A.nflotfcus populations contained a high
 
proportion of Juveniles (immatures) -both male and female. Very few
 
animals were pregnant (determined by autopsy) with only 0.26 of the
 
mature female stratum (that is,the stratum that isphysiologically

capable of becoming pregnant) actually being pregnant. The high

proportion of Juveniles suggests that the breeding season Iseither
 
just beginning or Just ending. WithoL y tro-'s inpopulation
 
structure, it Is not possible to be definite; however, Table 14 (8)
 
suggests that the breeding season has Just commenced as the size and
 
weight of both the Juvenile and mature strata have relatively low
 
standard deviations. Ifthe breeding season were neaitng its end, a
 
larger size and weight range would be expected, reflecting the entry

of various cohorts into the population over the breeding season.
 

At this time, the point Isdebatable, and monitoring over the next
 
2 to 3 months will document changes inpopulation structure and
 
resolve the question.
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Table 14 (8)shows that there isa clear demarkation inboth the size
 
and weight of the immature and mature strata (both males and
 
females). All males over 90 g were mature, and all but 3 of 15 males
 
of HB 130 mm and over were mature. Similarly, all females over 85 g
 
were mature, and all but 3 of 34 females of HB 130 mm were mature.
 
The data show that weight Is a more reliable indicator of sexual
 
maturity than head-body length.
 

The situation with G. andersoni issimilar and the population isonly
 
trickle breeding at present with the majority of females being
 
sexually immature. The morphological demarkation between sexual
 
strata isnot as definite with this species, probably because the
 
sample size inall but the immature female stratum istoo small for
 
any real analysis of population structure to be undertaken. Sample
 
sizes will be increased when the dune monitoring sites are
 
implemented inthe near future.
 

A database program has been written to handle the monthly monitoring
 
data, and the data from this trip has been entered. A printout of
 
the capture data isgiven inAppendix 3.
 

4.6. Project Promotion
 

The concept and operation of the project was discussed with the
 
following local authorities and organizations:
 

Director General, Ministry of Agriculture
 
Director, Crop Protection Service, Ministry of Agriculture
 
U.S. Agency for International Development
 

NL ouri
 

Sub-prefect
 
Chief of ORT, hydrologist and agronomist

Chief of SODELAC
 

Prefect adjoint
 
Assistant Director, ONOR
 
Chief of Sector, ONDR
 
AFRICARE--Chief of Project, hydrologist and agronomist
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Table 1. Meteorological Data-.N'Gouri, 1988 (Source: ORT N'Gourl).
 

Evapotranspiration 
Rain (calc. Penman ,_ ' _ 

Month Decade (mm) mm/decade) T,, T,, T 

Jan 	 1 039 12, 19,
 
2 0 47 12 28 20
 
3 0 62 14 32 23
 

23
Feb 	 1 0 56 14 32 

2 0 53 14 29 22
 
3 0 58 17 35 26
 

Mar 	 1 0 67 22 42 32
 
2 0 61 20 36 28
 
3 0 69 21 38 30
 

Apr 	 1 0 61 23 41 32
 
2 0 66 	 25 45 35
 
3 0 70 	 26 44 36
 

May 	 1 0 67 26 41 34
 
2 0 71 	 26 44 35
 
3 0.2 68 	 28 43 35
 

Jun 	 1 4.3 66 27 42 35
 
2 0 63 28 43 35
 
3 	 15.2 54 26 40 33
 

26 39 33
Jul 	 1 0.9 65 

2 17.0 51 24 34 29
 
3 122.9 63 24 34 29
 

Aug 	 1 42.9 46 23 32 28
 
2 45.7 52 	 23 33 28
 
3 76.1 61 25 33 30
 

Sep 1 35.2 56 24 35 31
 
2 0 60 	 24 37 30 
3 24.6 51 22 36 29
 

Oct 1 1.2 61 18 37 28
 
2 0 60 20 37 29
 
3 0 68 16 36 26
 

26
Nov 	 1 0 53 17 36 
2 0 53 17 35 26
 
3 0 47 16 36 26
 

0 	 48 16 36 27
Dec 	 1 
2 0 42 13 31 22
 
3 0 47 12 27 20
 

Total 	 386
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Table 2. Productivity of selected quadis inthe N'Gouri area:
 
October 1988-September 1989.
 

Ouadi: Boui Ouadi: Molori
 
Surface area Yield Production Surface area Yield Production
 

Crop (ares) (kg/are) (kg) (ares) (kg/are) (kg)
 

Cassava 450.00 400 180,000 60.00 200 12,000
 
Okra 365.96 300 109,788 43.56 150 6,534
 
Onion 163.48 150 24,522 93.66 150 14,049
 
Eggplant 1.50 100 150 23.73 350 8,306
 
Tomato 2.81 100 281 41.17 300 12,351
 
Pepper 2.33 30 70 11.75 70 823
 
Cucumber ...
 
Sorghum - - 31.33 50 1,567 
Wheat 75.82 9 682 92.82 22.5 2,088 
Potato 3.52 7 25 6.20 100 620 

Ouadi: YQra Ouadi: Mangalma
 
Surface area Yield Production Surface area Yield Production
 

Crop (ares) (kg/are) (kg) (ares) (kg/are) (kg)
 

Cassava - - 125.00 300 37,500 
Okra 2.24 * * 156.00 200 31,200 
Onion 13.78 100 1,378 82.20 150 12,330 
Eggplant 5.25 150 787.5 11.50 150 1,725 
Tomato 6.00 100 600 4.15 50 208 
Pepper 0.90 30 27 3.70 50 185 
Cucumber 6.34 200 1,268 0.20 * * 
Sorghum 26.30 25 662.5 164.00 30 4,920 
Wheat 27.72 20 554.4 89.00 25 2,225 
Potato -

N
No estimate available.
 
Source: ORT N'Gouri
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Table 3. Typical agricultural cycle inthe N'Gouri area.
 

Month 	 Dune 


Oct 	 Harvest millet; leave 

stubble standlng. .
 

Nov 	 No activity 


Dec No activity 


Jan No activity 


Feb No activity 


Mar 	 No activity 


Apr No activity 


may No activity 


Quadi
 

No activity; quadi covered Inweeds
 
(mainly grasses). Lit. October:.....
 
harvest mature sorghum--cut at the
 
base, remove heads, and use stubble
 
for animal feed. Remove weeds in
 
portions to be planted.
 

Remove weeds and prepare quadi for
 
planting. Weeds are placed inheaps
 
to compost. Late November: plant
 
onions, eggplant. Start to
 
irrigate.
 

Plant tomatoes, onions, eggplant,
 
peppers, and wheat. Harvest any
 
early eggplant.
 

As for December: plant and harvest.
 
Harvest cassava at Bout and
 
Mangalma.
 

Plant cassava at Mangalma, Molori,
 
and Bout. Continue planting and
 
harvesting vegetables. The only
 
weeds present at this stage are
 
small shrubs inthe noncultivated
 
area of the quadi.
 

Harvest wheat--pull out entire plant
 
and leave to dry on ground. Remove
 
stems Inlate March for animal feed.
 
Plant okra and onions.
 

No activity
 

Plant okra. Harvest cassava--pull
 
out entire plant and leave the stems
 
to mulch. Hay plant a special small
 
variety of millet.
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Table 3. Typical agricultural cycle inthe N'Gouri area (Continued).
 

month Dune 

June Prepare fields, eradicate 
weeds. Plant millet In 
anticipation of first rain 
Inlate June/early July. 
Ground Isessentially weed 
free. 

July Continue planting millet. 
Cultivate weeds each week--
very few weeds present. 

Aug Cultivate weeds-.by late 
August, the millet has 
shaded out the weeds. 

Sep Late September: Harvest 
any early millet for own 
consumption (usually only 
a small amount). 

Quadi
 

Very little activity. Harvest
 
special variety of millet. Plant
 
cassava at Mangalma and Boul. Rest
 
of quadi Is neglected. Harvest any
 
okra that Is present. Some farmers
 
(not many) may plant sorghum. At
 
this stage, most crops have been
 
harvested--stubble and stems from
 
vegetables are left to mulch.
 

Very little activity. Plant sorghum
 
and more okra. At this stage, the
 
remainder of the quadl Is covered In 
mulch.
 

No activity. Quadi Is full of
 
weeds.
 

Resume some work: begin to remove
 
weeds. At this stage, most of tho
 
quadl Is full of weeds.
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Table 4. Rainfall data..Abdchi, I988 (Source: 
AFRICARE, Abdchd).
 

Annual rainfall 
(mm), 

January-April 
may 
June 

0.0 
17.S 
16,4 

1984 
1985 

100 
331 

July
August 
September 
October 

41.6 
250.9 
67.0 
29.3 

1986 
1987 
1988 
1989 

357 
140 
S18 
422 

Novomber-Dcebr 0.0 

Total 422.7 

Table S. Quadi productivity--Abdch6, 1988
 

(Source: ARICARE, 1ibchd). 

Crop ha planted mean yield (t/ha) 

Sorghu 2,So0 1.25 
Garlic 2,200 S 
Onions 1,s0 22 
Pepper 100 4 
Okra 200 
Tomatoes 1,000 2 
Potatoes trace
 

* Crop recently introduced to the area.
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Table 6. Typical agricultural cycle inthe Abdchd area.
 

Month 	 Dune 


Oct 	 Sorghu and millet infull 
head and opening. Very few 
weeds. Some cucumbers and 
wild melon plat.ted among 
grain. Harvest peanuts, 

Nov 	 Harvest any ripe heads 
(very few). Leave stubble 
standing. Very few weeds 
(mainly grasses). 

Dec 	 Harvest millet and sorghum. 


Jan 	 Stubble standing. Graze 

livestock In fields, 


Feb 	 As for January. 


Mar- Remove stubble for market. 

May Livestock Infields. 


June 	 Prepare fields for millet 
planting. A small number of 
farmers may also hoe out the 
old millet and sorghum 
rootstock, but not many. 

July 	 Prepare ground and plant

millet on first moisture. 


Quadl
 

Planting: .tomatoes, onions, garlic,
 
radishes, lettuce, beets peppers.
 
Plant sorghum (only on clay soils).

Very few weeds Incultivated area,
 
but cultivated areas are surrounded
 
by weds.
 

Continue 	planting.
 

Nelected; may be some very sal 
planting 	of vegetables. Harvest
 
potatoes (compost stems) and replant
 
potatoes.
 

Sorghum Ismaturing. Some small
 
plantings of garlic and onions.
 
Continue 	harvesting and replanting 
potatoes.
 

Hrvest sorghum. Leave stubble 
standing. 

Plant onions. Remove sorghum
 
stubble for market. Very hot and
 
dry--most of quadl Isbare ground.
 
Dried off weeds present outside the
 
cultivated areas.
 

(.44i ,t,:s o flow Intoruittently.
Only the main bed floods at this 
stage. Cultivated areas are mainly 
bare ground. 

Nelected; by late July, quadi Is 
flj'od€Ing 	Intermittently for between
 

A small amount of peanut Is 2 and I days. Weed growth..due to
 
planted. Many farmers plant rain-mainly grasses and sedges.
 
sesame and hibiscus inwith
 
the millet.
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Table 6. Typical agricultural cycle inthe Ablchd area (Continued).
 

month Dune 	 Quadi
 

Aug 	 Cultivate out weeds or As for July.
 
replant ifmoisture was
 
Insufficient for a good
 
strike on first planting.

Plant sorghum and perhaps 
a small amount of millet. 

Sep Plant sorghum. 	 As for July until oid-September.
 
Sedges flower InSeptember/October.
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Table 7. Comparison of the N'Gourl and Abdchd areas.
 

Feature 	 N'Gour. 


Topography 	 Highly fragmented dune/ 

Mntordune depression system 


Primary Quadi farming (vegetables) 

agriculture 


Secondary Dune farming millet 

agriculture 


Quadis 	 - small 

- numerous 

- entire quadi farmed 

- all surrounded by hedges 

- all crops rely on Irrigation 


(shadouf) 

all clay-based 	soils 


* small water catchmont area 

rely on groundwater flow 

rom the Lake Chad area) 


- flood only occasionally 


Dunes 	 - steep, Isolated 

- Isolated millet plantings 

separated by extensive 

native grasslands 


Abdch6
 

Less fragmented--undulating
 
dunelasn dissected by dry
creek bed%
 

Dune farming (millet and
 
sorghum)
 

Quadi farming vegetables
 
and sorghum
 

large

few
 

-only small portions are
 
farmed
 

- less than 15% surrounded
 
by hedges
 
no irrigation except for
 
some varieties of
 
vegetables, other
 
agriculture dependent on
 
residual soil moisture
 

- some clay and some sandy 
soils
 

- large water catchment 
areas (some extend Into
 
Sudan)
 
flood each w^# roteo
 

-weathered, continuous
 
(duneplain)
 

-extensive millet and
 
sorghum plantings and a
 
small quantity of peanuts
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Table 8. Distribution of captures within each habitat. 

Habitat . 

Arvieanthis 

.ile -Feale 
niloglicu 

----Total 
ferbillus gnderlonl 

Mile. Feule Total -Other Total . 

Hedge: dense 
sabbal/crops 

8 18 26 1 27 

Hedge: millet 
stubble/dense 
weed cover 
(unfarmd) 

9 11 20 1 2 3 23 

millet stubble/ 
woeds of 
cultivation 

I I I 1 1 3 

Hillet stubble/ 
sparse sabbal 

0 4 5 9 9 

Sabbal/native 
grassland 

2 2 10 9 19 1 22 

Native grassland/ 
sparse sabbal 

0 2 6 8 8 

Crops: sorghum, 
tomato, cassava 

5 4 9 2 3 5 14 
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__ _ _ _ __ _ _ _ 

Table 	14. Population structure of rodents--N'Gouri, October 1989.
 

(A) Sexual condition (determined by autopsy)
 

Species 	 P- PIM PM, Prp Po,
 

Arvicanthis nflotfcus 0.53 0.68 0.63 0.40 0.26
 

Gerbillus andersont 0.61 0.56 0.21 0.50 0.11
 

P,: Proportion of females captured 
PmM: Proportion of mature males 
PM: Proportion of females mature 
PwP: Proportion of mature females pregnant
 
PFP: Proportion of females pregnant
 

(B) Morphological structure*
 

(i) Arvfcanthis Immature Mature Immature Mature 

nfloil fcus males males females females 

Head-body length (m) 109±17 14815 117t12 146013
 

Weight (g) 46t23 127±27 62t22 11116
 

n 18 15 23 34
 

(1i) 	 Gerbillus Immature Mature Immature Mature
 

andersont males males females females
 

Head-body length (m) 107±19 12918 9517 143±10
 

Weight (g) 38t16 72t20 38±21 106229
 

n 7 7 21 4
 

* mean ±S.0. 
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Rodent Life-History Strategies and Population Fluctuations 

Reproductive characteristics such as polyoestrus breeding, post
..........
_
partum -ostru la-arge ittier sa.,zs short getaion-perioda a 

young age at sexual maturity result in populations that track 

continuously changing environments and quickly respond to any 

favourable change. In addition, many species "trickle" breed during 

times of stress and "protect" the most reproductively viable 

stratum of residual populations by temporarily elevating these 

animals in the social hierarchy. These remarkable reproductive 

traits combine to produce a very adaptable animal with an extremely 

effective life-history strategy. 

It is important to note that environmental factors act on 

population processes e.g. birth rate, death rate and not on 

individuals. Many studies have shown that the most important 

process giving rise to year by year fluctuations in rodent 

population density ia the doaroe of eIZressjon of fecundity. 

FVpulation regulation appears to act through a complex of extrinsic 

and intrinsic factors, the latter tends to determine the 22tontial 

of the breeding cycle (and is fixed) whereas the former dictates 

the uurusian of this potential and varies from year to year. 

Climatic factors are considered the most important of the external 

factors and hypotheses based on soil-moisture, rainfall, food 

supply (via plant growth or production of plant hormones) and 

temperature have been advanced. Rainfall is most favoured and is 

used as an integrating factor (i.e. a factor synchronising 

reproduction to food supply and habitat attributes such as 

shelter). In this sense, rainfall can be considered the ultimate 

factor (e.g. rag1lJLting food production) whilst food production 

itself can be considered the proximate factor.
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The problem in using an ultimate factor is that it cannot account
 
for the differences in microclimate that exist at the individual 
site level. Hence most model* that rely solely on "distant" or 
ultimate factors like rainfall do not performed well in the long
term. The proximate factors affecting reproduction will vary 
enormouly throughout a region dopending on loal conditions such 

as soil-type, local rainfall, soil-seed reserves, water 

shedding/collecting characteristics and agricultural practices. 

All of the external factors regulating population density have 
associated limits that must be exceeded before a prompt is issued. 

A "problem" year is one where the limits of the various factors are 
exceeded in synchrony. These limits are not usually exceeded at the 

same "real time" throughout a region and therefore to predict a 
regional event as well as localised eruptions (which is the aim of 
the exercise), the data must give an appreciation of the variation 

in these factors throughout the region. For this reason an 

gxtensive (i.e. sub-regional) monitoring study is suggested.
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APPENDIX 3.
 

Data Sheet and Coding Protocol
 

Location:
 

CC: Cultivated margin
 
NC: Noncultivated margin
 
Cl: Cultivated interior
 
NI: Noncultivated Interior
 
CE: Cultivated exterior
 
NE: Noncultivated exterior
 

Species:
 

U: Unknown (only part of animal present) 
A: Arvicanth s niloticus
 
G: Gerbillus andersont
 
H: Hastoiys sp.
 

#1,2, Unknown--skin and skull forwarded for identification along with
 
etc.: ear length and foot length.
 

Add more as necessary--maximum, two characters.
 

Head-body: (mm) to nearest 5 -m (U a unknown)
 
Tal: mm to nearest 5 m (Ua unknown)
 

Sex: U a urknown 
11 - male, immature (testes abdominal) 
12 -male mature (testes scrotal)
21 - female, immattire (vagina Imperforate) 
22 - female, maturt (vagina perforate) 

23 - pregnant
 
IU maleI unknown condition
 
2U - female, unknown condition 

Weight: (g)to nearert 5 g for animals over 100 g 

(by autopsy)
 

to nearest 2.5 g for animals under 100 g
 
Record as U (unknown) ifaniml has been eaten to any
 
significant extent.
 

47
 



APPENDIX 3 - (Continued)
 

Size of Embryo:
 

1. Early-term: small, but producing a discernable distention of the
 
uterine horn
 

2. Mid-term: an obvious distention of the uterine horn but no
 
fetal features apparent.
 

3. Late-term: large, fetal form apparent
 

N.B. 	Ifembryo Isonly a "spot" inthe uterine horn producing no
 
discernable distention, assume that the animal isU1 pregnant as
 
resorption of very early embryos ispossible.
 

% Seed
 
%Vegtable Stomach content analysis
%Other I
 

Ifa specific transect Isnot laid for any reason, a data shoet must
 
be completed with "no traps laid* and the reason Inserted inthe
 
comments section.
 

Ifno animals are trapped ina specific transect, a data sheet must
 
be completed with "no animals trapped" Inserted inthe comments
 
section.
 

Inshort, a separate data sheet L be completed for each transect
 
of each site, regardless of whether traps were laid or animals were
 
caught.
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DATE: . / f ./19 Ti AREA: WEATHER: 

TRIPiNO: i iNu6i SITE: TIME OUT:41100-

OPERATOR: YA<4v LOCATION: NC TIME IN: Olo 

BAIT: ?,a, 0;I NO. TRAPS SET:2" HO.INEFFECT:, NO.EFFECTIVE: if 

ANIMAL O: 4 'l3 -7 

SPECIES: A #/ I A A I 

HEAD-BODY: V ilf Iwo U I lrIco 130 I170 

TAIL: 1If 140 I IM 11 dsi 

SE 1U 21 22 U 12. 2.3 1U -I1 

EAR: 

FOOT: -

W: U U 1 U oqo 6'. . 

NO. EMB: - - - -: - - - -

SIZE EHB: 

t SEED: 

4 VEG: 

tOTHZRt: 

~oIV1S, #t t0,k~ (Iq e. g 4 s ,.) .- IS14,, f u,.e4 k1 ..10..Mus..1 ai 1 ST .1jf11:o-/I 
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A;OMDIIIIJNI I J
 

N'Gouri:
 

A compound has been rented on a long-term basis for storage of
 
-equipment--and project-offJe. Rent.i-s 17,500tCFA-per month-and 

2 months' rent has been paid (from October 14). 

A small, portable refrigerator (prop .e/12-v DC) isrequired, as
 
there isno electricity.
 

N'Djamena:
 

The counterpart has obtained suitable office/laboratory space from
 
the Ministry of Agriculture, and renovations will commence as soon as
 
funds are transferred to Chad.
 

Abdch6: 

Discussions with the temporary Chief of Project--AFRICARE suggest
 
that the AFRICARE guest house M be available for use by project
 
staff while inAbWchE. An equipment storage area may also be
 
available. These arrangements should be formalized as soon as
 
possible. Reservations well In advance are recommended.
 

At present, the project has no funds available for operating expenses
 
other than the salary and traveling allowances for the counterpart.
 
This presents a problem for the counter art In that he has no mans
 
of preparing for trips to N'Gouri and A#ch4. The expected
 
modification of the PASA transferring funds to the Mission will
 
resolve this problem. 

EQJIPHEff 

The following equipment (not readily available InChad, or very
 
expensive) Is required:
 

3 pair dissecting scissors 
I mechanical counter 
I IBM compatible computer and printer for the laboratory/office
2 racks of rodent cages
S gals, methanol or ethanol for specimens
wire, thread and needles for specimen preparation 
disnosable gloves

I stero zoom microscope for stomach contents analysis
 

A cassette recorder has been left with the counterpart for field use. 

6S
 

NV 



All personnel worked extremely well together and cooprated in a team
 
effort. All learned trapping, autopsy, anl data col1oction
 
techniques very quickly end were dilgent'in their work. Initially,
 

- the hoursworkedpresented a::problem for the cooperators -butthls..... 
was quickly overcome. They may discuss overtime payment with the DG,
 
Agriculture, but all were told that the project would not be
 
responsible for any overtime.
 

Inlight of the above, Itwould provide an incentive Ifthe
 
cooperators could stay at the AFRICARE guest house with other project
 
staff while inAbdch6--if the guest house isavailable.
 

I8AVEL
 

Abdchd should be monitored every 3 months, Travel can be by vehicle
 
or air. During the wet season (one or two trips per year), air
 
travel would be required. For the trips by air, the possible use of
 
an AFRICARE vehicle and driver should be canvassed. This possibility
 
should be formalized with AFRICARE as soon as possible.
 

N'Gourf should be monitored each month. The timetable of activities Is as
 

follows:
 

a" ftrnina Alrnon 

1 
2 

3 

Travel to N'Gouri 
Lay Interior traps.-Quadis 112 

Collect traps 

Set up camp 
Lay exterior traps--Quadis 112Lay trapsDune I 

4 Lay Interior traps.-Quadis 314 Lay exterior traps--Quadis 314 
Lay traps--Dune 2 

S 
6 

7 

Collect traps 
Lay Interior traps.-Quadis 516 

Collect traps 

Lay exterior traps--Quadis 516 
Lay traps--NDne3 
Lay traps for stomch contents 
analysis 

8
9 

10 

Lay Interior traps--QuafJis 798 
Collect traps
Travel to N'OJamna 

Lay exterior traps--Quadis 718 
Pack up comp 

1A
 



AbdchE s.ould be monitored about every 3 months. The timetable of
 

activities isas follows'
 

RuAf IErnl 

l&2 Travel to AbchO 
3 Lay traps at Quadis 1U2 
4 Collect traps 
5 Lay traps at Quadi 3 & Dune 1 
6 Collect traps 
7 Lay traps at Dunes 23 Lay traps for stomach contents 

analysis 
8 Collect traps 
9 Lay traps at Dunes 415 
10 Collect traps 
I12 Travel to N'DJamena 

This timetable isexcessive In its time allocation. After one or two
 
trips, the normal trip duration could be shortened by at least 2 days.
 

FUTURE ACTIVITIES
 

Next trips
 

N'Gourl - Select specific dune sites and Implement Initial 
monitoring. This will add 3 days to the normal 
N'Gourl timetable.
 

Abdch# - Select specific dune and quadi sites and implement 
Initial monitoring. This will add 4 days to the 
normal Abdch timetable. 

When biologist arrives:
 

Instruct personnel In stomach contents analysis and 
Implemont trapping to collect the required number of 
anials. 
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The purposes of this trip werei 1) to assist Department of Agricultural

Extension personnel in creating and implementing a tool to survey
 
Bangladesh farmers regarding current rodent and rodent control perceptions,
 
effort .andneedsu-and -2)to make-recommendatlons-regarding future 
program directions for the Vertebrate Pest research effort in Bangladesh.
 

LDZtrodflo
 

USAID funds created and have supported a Vertebrate Pest Research unit in
 
Bangladesh since 1978, when the first Denver Wildlife Research Center
 
personnel arrived. A comprehensive description of the project's efforts
 
and accomplishments can be found in the recent report by Marko, Jackson,
 
and Ahmad (1989). Concurrent with these efforts, the West German
 
government was Involved in extension efforts to promote rat control in
 
Bangladesh agriculture through multi-media campaigns beginning in 1983.
 
These campaigns are described In a publication by Adhikarya and Posamentler
 
(1987).
 

Given the type and extent of past efforts In vertebrate damage control in
 
agriculture, there appeared to remain significant problems In farmers'
 
ability to control rat damage to various crops throughout Bangladesh. A
 
much-needed survey to determine farmers' current attitudes and practices
 
regarding rodent control was envisioned by Dr. Michael H. Jaeger and his
 
colleagues In the Vertebrate Pest Section. Need for such a survey had been
 
recognized In the early 1980s by AdhLkarya and Posamentier (1987), but time
 
and resource restraints prohibited their conducting such work prior to
 
Initiating the national rat campaigns.
 

Current plans of DWRC and USAID are for Dr. Jaeger to terminate his work in
 
Bangladesh In the fall of 1990, but for DWRC presence to continue for the
 
next two years in the form of short-term consultancies. Absence of a full
time DWRC advisor to the Vertebrate Pest Section raises potential questions

about future program continuity as well as timely responsiveness of DWRC or
 
USAID personnel to critical research needs (e.g. research support
 
activities available through DWRC such as bait quality control testing,
 
residue analysis).
 

AccomnlhNItOd Recomendations
 

A summary calendar of activities during my time In Bangladesh Is attached
 

as Appendix I.
 

A comprehensive questionnaire for use In interviewing farmers throughout

Bangladesh was developed with the assistance of project personnel (Appendix
 
2). It was field-tested at sites near Comilla (12 farmers) and near
 
ManikgopJ (36 farmers). The Initial data we obtalned pointed to specific
 
program noeds In extension oducition as well as In pesticide regulation and
 
enforcement. Additionally, aspects lacking in previous rodent control
 



efforts were noted.
 

Recommendations were made to Hr. S. Barker, who is primarily responsible
 
for data collection under the supervision of Dr. H. H. Jaeger, regarding
 
adequate sample size, statistical reliability of data, interviewing
 
strategy and
A-d*dta interprta'tion.*'-"---,---"--


Specific recommendations were as followss
 

a) that Hr. Sarker compile a data set from the interviews of the 36
 
farmers interviewed in the Hanikganj area. Further, that these data be
 
tabulated and evaluated for variability to predict needed sample sizes,
 
insofar as possible, for other study sites throughout the country.
 

b) that a statistician experienced In data analysis of such surveys as
 
are typically employed by social scientists be consulted regarding data
 
adequacy and appropriate statistical tests, using this data set of 36
 
interviews.
 

c) that remaining changes be made and the questionnaire be finalized as
 
soon as possible, so that the interview process can proceed without
 
delay. In this way, variability of responses that might result from
 
change of season or farmers' changing activities will be minimized.
 

d) that appropriate needs and directions for extension and research
 
work, as revealed by the data, be summarized In writing by Hr. Barker
 
In cooperation with Dr. Jaeger and with other BARIIVertabrate Pest
 
Section personnel.
 

2)EUjjDmaLenX ORUM U92111 
A large parc of the success of past and current vertebrate pest research in
 
Bangladesh is the direct result of the continued presence of DWRC
 
personnel. Program continuity has been maintained, certain data needs have
 
been Identified and met, and a number of Bangladesh students have received
 
training as scientists at home and abroad through the completion of
 
Haster's and Ph.D. programs (see Harko et al 1989). These personnel will
 
soon b4 r4achlng a number that constitutes a *critical mass" of scientists
 
with interests and capabilities in the vertebrate pest research area.
 

Continued ablity of USAID to fund graduate-lkvel training for Bangladesh 
scientists in American or other institutions Is critical for maintenance 
and growth of the needed research capability. Recent restriction of the 
period of such overseas studies to a maximum of 3 years for a doctoral 
degree is unrealistic. This time restriction also devalues the potential 
and real educational experiences that can accrue from such Investments in 
young scientists. Such study programs should be for a minimum of 4, If not 
5 years for Ph.D. programs. 

For continuity of the vertebrate pest research effort to be maintained, I
 
offer the following recommendations.
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a) that a permanent DWRC staff member be continued until at least the
 
end of 1992, when both of the two Bangladesh students now pursuing
 
Ph.D. degrees in the U.S. will have completed their studies and
 
returned as staff members of the BARI/Vertebrate Pest Section.
 

b)- that all ossible fortsbe-made tosupportDviil status or
 
the Vertebrate Section, thereby separating it from its current
 
administrative oversight by the Entomology Department of BARI; and
 
that this new unit be headed by a scientist with a doctorate who has a
 
proven record of research includiiig both the areas of mammals
 
(rodents, specifically) and birds; and that adequate funds be
 
allocated to support this group of scientists in field as well as
 
laboratory work. This should include funding for two or more
 
additional Scientific Officers as support personnel, as appropriate.
 

c) that funds be continued to support short-.term consultancies
 
involving individuals who have significant expertise in specific areas
 
of vertebrate damage control, as well as those who have extensive
 
experience in establishing workable vertebrate control programs and
 
strategies in developing countries within those nations' soclal and
 
political contexts.
 

3) Specific Rat Control Needs And Directions
 

Recommended Strate -andMaterials
 
The strategy for aiming rat control at the lesser bandicoot rat, Bandicota
 
bengalensis, in rice fields during September-October appears appropriate

and potentially very cost-effective., Control at this time, when the
 
population is low and beginning to increase, will involve relatively little
 
labor by farmers or others and will utilize only small amounts of pesticide
 
as opposed to control efforts undertaken at later times during the cropping
 
season. Such control practices, if successfully undertaken, have potential

benefits in terms of saving pre-harvest rice and pre-harvest wheat, as well
 
as reducing rodent damage to stored grains through overall reduction of rat
 
numbers.
 

Once current survey efforts are completed and data summarized, better
 
understanding of farmers' rodent control practices and perceptions will be
 
possible. It is anticipated that a significant effort will be necessary to
 
motivate farmers to initiate control early in the season, prior to the time
 
they typically recognize significant rat damage to be occurring. In fact,
 
there is ample evidence from past experiences in Bangladesh to suggest it
 
may be quite difficult to institute an efficacious rodent control program
 
through usual methods of extension and training of farmers. Studies
 
currently in progress, being conducted by Sultana and Jaeger, are designed
 
to compare efficacy of rat control conducted by trained farmers to control
 
efforts performed by other persons specifically hired and trained to
 
conduct control in farmers' fields. Based on such information, a decision
 
should be reached whether to place primary future emphasis on training of
 
farmers, or whether rodent control efforts should be focused on
 
establishment of a cadre of trained government employees whose task would
 
be to conduct control at the appropriate time and in the recommended
 
manner. It appears that the former strategy (e.g. extension training of
 

3
 



farmers in rat control) has been assumed to be the appropriate approach for
 
many yearsi yet, the latter strategy has several obvious advantages. Among

these are that if properly managed, it virtually assures that control would
 
be conducted at the optimum time of year; that pesticides would be
 
correctly used, thus reducing hazards to non-target species; and that area
wide,--control -could-be conducted" without-reliance, on'th'e-farmers1"abil-ity-t~o 
cooperate, coordinate, or even participate. I recommend that a consultant
 
with experience in developing the infrastructure for such a control program

be 	utilized in the near future to assist officials of the Bangladesh
 
government in determining the proper direction for future efforts.
 

Assuming the current emphasis to train farmers to do their own rat control
 
is continued, efforts should proceed to:
 

a) Provide a mechanism for making ready-to-use rat baits and/or burrow
 
fumigants available in the local marketplace to farmers at a suitable
 
cost. Such efforts could be first piloted in one or two districts, and
 
then a successful strategy expanded to other areas. The ideal situation
 
would be to have the following materials available to farmers:
 

i) 	ready-to-use Zinc Phosphide baits, formulated at 2% active
 
ingredient, and packaged with specific use instructions. This
 
product can be the mainstay of September-October control efforts, but its use
 
should not be repeated more often than once every 6 months because
 
of the potential for bait shyness and resulting loss of
 
effectiveness. Potential exists for this formulated product to be
 
manufactured within Bangladesh, if proper facilities and safeguards
 
can be implemented to ensure quality control of baits as well as
 
safe working conditions for persons handling the zinc phosphide and
 
formulated product during manufacture and packaging. It is likely
 
that a formulation could be utilized that would maintain adequate
 
shelf life of up to I year, if packaged properly.
 

ii)	a ready-to-use single-dose anticoagulant bait, formulated to be
 
weather-proof and packaged with specific use instructions. This
 
could be used instead of the Zinc Phosphide product, or it could be
 
used as a follow-up treatment to kill bait-shy individuals or those
 
not accepting the Zinc Phosphide formulation for other reasons.
 
Research conducted by Sultana and her colleagues has established
 
that products such as ICI's Klerate* formulation (active
 
ingredient, brodifacoum) are highly efficacious when burrows of B.
 
bengalensis are baited, and that no significant environmental
 
hazard is apparent. While a multiple-dose anticoagulant could also
 
serve this purpose, it would likely be less cost-effective because
 
more bait would be needed per rat, and its efficacy would be poorer
 
if many other food items in the environment compete with the bait.
 

1ii) a ready-to-use burrow fumigant, such as aluminum phosphide, be
 
available to farmers and be packaged with specific use
 
instructions. This could be used as a follow-up to a toxic bait
 
application, or it could be substituted for baits in those
 
situations where a high prevalence of competing food items tends to
 
reduce bait acceptance and therefore limits control efficacy.
 

Reference to trade names does not imply U.S. Government endorsement.
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b) implement a pilot extension training program, concurrent with improved
 
availability of rodent baits and/or fumigants, that would include a
 
motivational component as well as training of extension workers and
 
farmers in the specific methodologies of applying such rodenticides for
 
maximum efficacy and safety. Extension personnel and farmers should be
 
trained to recognize rat infestations through early detection and survey
 
of fields in September (or immediately following peak high water levels),1
 

according. ocal1-conditions), to treat- burrows with'togorpicae-n 

appropriate toxicants, and to evaluate the effectiveness of their
 
treatments and re-treat as necessary to achieve adequate levels of
 
control.
 

I wish to emphasize the importance that a clear decision be reached whether
 
control efforts are to rely primarily on training of farmers vs. creation
 
of a governmental entity that will hire persons to perform rat control.
 
Such a decision must involve participants from all of the involved
 
agencies and departments, and whatever decision is reached should be fully
 
supported and adequately backed by funds for training and implementation.
 

4) Current Pesticide Concerns
 

The current situation, in which powdered unformulated Zinc Phosphide is
 
being packaged and sold in the marketplace apparently throughout
 
Bangladesh, is untenable and potentially hazardous to human health as well
 
as to non-target species in the environment. Further, it has resulted in
 
poor levels of control effectiveness. Farmers surveyed in flovember and
 
December remarked on problems of lack of specific use instructions, poor
 
bait acceptance, and hazards to non-target species. A technical assay of
 
such Zinc Phosphide products was conducted in May 1989 by DWRC staff in the
 
U..S., revealing that the level of active ingredient in these products
 
varied between an estimated IS and 961. Within one single brand of
 
product, the a.i. was found to range from 12% to 44%. This, coupled with
 
the lack of specific instructions on toxicant packets being sold, makes it
 
virtually impossible for a farmer or any individual to correctly and
 
effectively formulate and apply baits. If the level of active ingredient
 
in the final bait is too low, rats will ingest sub-lethal doses and will
 
likely develop bait shyness that may persist 6 to 12 months or longer. If
 
the level of active ingredient is too high, rats will likely reject the
 
bait entirely, leaving it available in the environment for other species t
 
ingest, or as a contaminant. Farmers reported non-target kills of poultry,
 
cats, and dogs. In the U.S., Zinc Phosphide is regarded as a "Restricted
 
Use Pesticide" and is available only for use by Certified Pesticide
 
Applicators. To allow its continued sale in a concentrate form to
 
Bangladesh farmers is an invitation to poisoning of children, livestock,
 
and non-target wildlife, while it does little or nothing to solve the rat
 
damage problem. Once properly formulated, readymade baits can be manufactured. Zinc
 
phosphide should remain the most appropriate choice for agricultural rat control.
 

A mechanism needs to be developed and implemented that will prevent a
 
situation such as the current one, involving the sale of unformulated Zinc
 
Phosphide to farmers, from developing and continuing. Clearly, better
 
communication is needed among several groups, including those researchers
 
working on vertebrate control in the field, and those in the Department of
 
Agricultural Extension responsible for pesticide registration and public
 



safety involving pesticide formulation, distribution, and use. I wrote a
 
letter to Dr. M. M. Rahman, Executive Vice President of the Bangladesh

Agricultural Research Council (BARC) emphasizing this point immediately

before my departure (Appendix 3).
 

i 5) TraRvlna ra Av~ilability
 

While most farmers report using one or more types of traps in rat control.
 
it appears that traps are used primarily in and around houses to control
 
rodents at these locations, ztther than in the fields. Research by Jaeger

and his colleagues have shown that B. Bengalenuis is quite difficult to
 
trap, in comparison to other species present. Therefore, it does not
 
appear that efforts to promote more intensive trapping efforts by farmers
 
would be effective in reducing overall rat damage to field crops, unless
 
new traps and trapping techniques are developed that are successful against

lesser bandicoot rats. It is possible, however, that increased
 
availability of affordable traps could allow farmers and their families to
 
be more effective in controlling Rattus and other species (e.g. house
 
shrews, see below) that may cause damage to stored foods ad other household
 
goods. Traps of a size that would be effective against roof rats (Rattus

rattus), house mice (Mus musculus), and house shrews (Suncus murinus) could
 
be effectively employed. Further, because of the relatively low cost of
 
labor in Bangladesh and the availability of children or others who might
 
conduct trapping in and around homes and villages, increased trap use might
 
prove quite cost-effective in reducing such damage.
 

During my last day in Bangladesh, I chanced to learn that the Mennonite
 
Central Committee personnel in Dhaka are in the process of developing a
 
local industry to manufacture and sell rat traps, and apparently are well
along in this effort. It might be quite productive for persons in the
 
Vertebrate Pest Section to be in contact with the Mennonite administrators
 
in Dhaka (Rollin Rhelmheimer and Mark Nord) to facilitate cooperation and
 
coordination of both groups' efforts.
 

6) 82g Sreg
 

Farmers we surveyed consistently reported the presence of house shrews
 
(Suncus murinus) in and around houses and villages. Further, they reported
 
frequent occurrence of damage from this species, including consumption and
 
contamination of foodstuffs, damage to eggs, and predation on young chicks.
 
It appears that little is known about this species and its activities.
 
Study of house shrews, their damage, and the potential for their control
 
could be quite valuable as well as interesting. If their predation on eggs
 
and chicks is in fact as frequent as the farmers reported, house shrews may
 
be having a significant economic impact on rural households throughout the
 
country.
 

7) nmbisla gj Ba Control,a Ch a 
A minor component of the 1983 and 1984 national rat campaigns, namely,
 
contests for collection of rat tails, has been perpetuated and continues to
 



utilize time and effort of staff within the Dept. of Agricultural
 
Extension. Originally conceived and implemented as a tool to promote
 
awareness of and participation in rat control, this concept has now
 
apparently become somewhat institutionalized as a bounty system in which
 
those persons in local areas who submit the largest number of tails are
 
awArded prizes and recognition. Such a bounty .,system,.does little to_ ___ 
promote ecologically sound rodent control practices, in that it does not
 
reward those who conduct control early in the season when rat numbers are
 
low. Instead, it rewards those who control later, after significant damage
 
to crops has occurred. Thus, such a system may in some sense actually
 
promote rat damage, in that it rewards those who have the largest numbers
 
of rats. In addition, many of the tails turned in may be from species

other than the most damaging species B. bengalensis. It is always
 
difficult to devise a bounty system that does not suffer from some forms of
 
misrepresentation or fraud. This program uses valuable time and energy
 
which could be better directed toward other aspects of promoting rodent
 
controli further, farmers showed essentially no Interest In the contest.
 
It should be discontinued.
 

8) Euture Extension-Research Emphases 

Failure of major aspects of the nationwide rat control strategy, as devised
 
in the early 1980s, to be carried forward in a effective, productive manner
 
points to the need for continual re-assessment and evaluation of program
 
goals and accomplishments. It is also clear that for any educational or
 
extension program to be effective, it must be based on actual needs and
 
perceptions of the end-users. The current survey of farmers will ;rovide
 
important base-line data for measuring future changes in rodent control
 
piactices and attitudes. Continued 'research effort will be needed to
 
measure changes in behavior, as well as to define problems and propose
 
appropriate solutions. Future extension work, then, will require research
 
support in order for Its effectiveness to continue.
 

Benefits will be obtained from improving and formalizing interactions
 
between the Vertebrate Pest Section, the Department of Agricultural
 
Extension, and those working within the Bangladesh Rice Research Institute
 
(BRRI). Improvement in communication among scientists and extension
 
workers in these units will facilitate identification of problems in
 
vertebrate damage control and will speed their solution.
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18-21 November Travel from Hopland, CA / San Francisco/ Bangkok to
 
Dhaka, Bangladesh
 

21 November Met with Dr. Michael Jaeger regarding scope of project and
 
consul.tancy as.ignmen
 

22 November Met with USAID project director W. Phil Warren, American
 
Embassy.
 

Toured Vertebrate Pest Laboratory and office facilities at
 
BARI (Bangladesh Agricultural Research Institute),
 
Joydebpur
 

Met with Dr. Parvin Sultana, Senior Scientific Officer,
 
BARI, and Mr. Santosh Sarker, Senior Instructor, Dept. of
 
Agricultural Extension, at Dhaka, regarding survey of
 
farmers
 

23 November American Holiday - Thanksgiving
 

24 November Weekend
 

25 November Traveled to study site at Comilla with M. Jaeger and S.
 
Sarker; inspected field sites; began field testing of
 
questions to be asked of farmers regarding rodent
 
control.
 

26 November With H. Jaeger and S. Sarker, developed first draft of
 
farmers questionnaires typed questionnaires continued
 
field testing of questions and further revisions based on
 
farmers' responses: further discussed questionnaire with
 
H. Jaeger, P. Sultana, and S. Sarker
 

27 November Field-tested revised questionnaire with farmers in Comilla
 
districts discussed rodent control with district Dept. of
 
Agricultural Extension officials, further modified
 
questionnaire and drafted study's objectives
 

28 November Returned to Dhaka; field-tested questionnaire with farmers
 
in deep-water rice areas during return trip; entered
 
revised version of questionnaire onto computer at
 
Bangladesh Agricultural Research Council (BARC) office,
 
Dhaka
 

29 November National day of work stoppage (hartal)s Reviewed project
 
study plans and previous research reports
 

30 November Continued review of study plans; met with M. Jaeger and S.
 
Sarker regarding sampling methodology for farmer
 
interviews
 

1-2 December Weekend
 

o L 



3 December Reviewed publication by GTZ regarding national rodent
 
control campaigns of 1983 and 1984; met with M. Jaeger

regarding project and interview progress
 

4 December Continued review of GTZ publication and other project

materials
 

5 December... Disoussed sampling-strategy with S, Sarker and-M.-Jaeger;
installed PFS:Professional Write word processinc software
 
onto IBM computer at Vertebrate Pest Lab, Joydebpurl
 
loaded and modified questionnaire on computer
 

6 December Met with Mr. M. Huq, Director, Plant Protection Wing,

Dept. of Agricultural Extension, Dhaka; began field
 
testing fif revised questionnaire at study site near
 
Manikganj with S. Sarker
 

7 December Continued field testing of questionnaire at Manikganj
 

8 December Weekend
 

9 December Continued field testing of questionnaire at Manikganj;
 
participated in discussion of rodent control project and
 
work plans with Dr. Bruce Currey, Human Resources Devel
opment Specialist, Winrock International; M. Jaeger, S.
 
Sarker, P. Sultana, project consultants for Economics and
 
Social Anthropology, as well as other project personnel
 

10 December Revised questionnaire on computer at BARI, Joydebpur;
 
discussed vertebrate control research needs and rat
 
project in particular with Dr. M. A. Karim, head of
 
Division of Entomology and Vertebrate Section, BARI,
 
began work on Trip Report and continued summarization of
 
farmers survqy data
 

11 December Further revised questionnaire utilizing comments of B.
 
Currey, on computer at Vertebrate Pest Lab, Joydebpurs
 
continued work on Trip Report
 

12 December Compiled and reviewed questionnaire data; discussed
 
potential questionnaire changed with H. Jaeger and S.
 
Sarker
 

13 December Exit interview with W. Phil Warren, USAIDs met with M.
 
Jaeger and S. Barker regarding further questionnaire
 
modifications, data analysis, and interpretation
 

14 December Met with H. Huq, M. Jaeger, S. Barker, and other Dept. of
 
Agricultural Extension personnel regarding concerns about
 
pesticide safety and use by farmers, and need for
 
additional rodenticide availability
 

14-15 December Travel from Dhaka, Bangladesh to Bangkok / San Francisco /
 
Hopland, CA
 



9 
Appenix 2.
 

RODENT CONTROL QUESTIONNAIRE 	 DRAFT 13 DEC 

Interview Number:
 
Dates: - - - - - - - - - - - - -


Preselected Location Coriaes-------------

Name of Nearest Villages . . . . . ............ ..........
 

N amefN amresofVFame :----------------------------- --nnnn-
Name o1 	Farmer :
 

Give the farmer the following information:
 

"'We 	 are stuWdying damage caused by rat, thra.ugh.ou t Sangl1-1adeash -. Because
you, as 	a farmer, are most likely to nave good information about damage
 
caused by rats, we would like to ask you some questions about your
 
experience. Please answer the questions as truthfully as you can. In
 
that way, we will have the best possible information about rats and rat
 
damage. This will help us to plan the most effective controls for
 
farmers 	such as yourself to use in future years."
 

1. 	What crops do you grow at this location during the year?
 
T. Aman --- wheat --- sugar cane onion
 

Jute
B. Aman potato ---


aus pulses --- vegetables
 
--- boro(IRRI) mustard --- other: -------- _ .............
 

2. 	 What is your 2 important pest problem, insects, rodents, or
 
plant diseases?
 

insects --- rodents . plant diseases
 

3. 	 What is your second most important pest problem?
 
--- insects rodents _._ plant diseases
 

4. 	 Do you have rodents (rats) in your fields? ---yes ---no
 

5. 	 Do you have rats in and around-your house? .- yes __ no
 

6. 	 When are the rats most numerous in the house?
 
--- after harvest of aus --- during the rainy season
 
--- after harvest of boro -- during winter
 

after harvest of Aman
 

7. 	 Do you have house shrews in your house? ---yes -.-no
 

8. 	 Do the house shrews cause damage? 
-fi yes 
.. no (Skip to Ouestion # 10) 

9. 	 What kind of damage do they cause?
 
eat or damage foods in house/kitchen
 
kill young chickens
 
damage eggs
 

_.. contaminate foods, etc. with droppings
 
Others .................................. ....................
 

10. 	What types of rats do you have in and near the house?
 
... large rats *.O small rats
 

living in burrows living in burrows
.- r. 


living in the ceiling ... living in the ceiling

living in trees 	 living in trees
 
living in storage areas nnn living in storage areas 



1. In your house(s)v what types of things do the rats damage?
 
rice --- 'boxes 	 _ Other:-----------------

--- pulses cloth/clothing 
--- wheat-.- books 

cloth --- structure of howse 

12. 	In your house(s), how much damage from rats occurs in a year?
 
food grains ....... mds clothes Tk------- Other: --------------

13. 	What types of rats do you have In the fields?
 
- large rats -- small rats
 

. lIvIng-in--bur. living -in burrows-...
-.

not living in burrows _- not living in burrows
 

14. 	What crops are most heavily damaged by rodents? (Give 1st & 2nd)
 
T.. Aman ___ wh lat --- sugar cane onion
 
B. Aman --- pC-ato __ Jute
 
aus ___ pulses --- vegetables
 
boro(IRRI) mustard other:--------------------------

15. 	What is your usual yield of your most important crops?

T. Aman mds/ac wheat 	 mds/ac
 

B. Aman -------- mds/ac sugar cane ........ mds/ac
 
aus ....... mds/ac pulses . mdi/ac
 
boro(IRRI)-------- mds/ac mustard . ds/ac. 

Other: ------------------- mds/ac 

16. 	When do you believe the greatest amount of rat damage occurs?
 
(indicate lot and 2nd)

Rice&Ik Wh Field Houses gll grgoL1 

pro-ripening --- inside house
 
ripening outside house
 
harvesting trees & vines
 

17. 	How much of your crop is lost annually, because of rats?
 
T. Aman - mds/ac wheat 	 -mds/ac
 
B. Aman ........ mds/ac sugar cane . mds/ac
 
aus....-..- mds/ac pulses ------ mds/ac
 
boro(IRRI) ....... mds/ac mustard . mds/ac
* 	 Others ........... ........ mds/ac
 

18. 	When do you first see rats in the field?
 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
 

T. Amai() )() ()( ) ( ( ) (I) (IC) ( 
B. Aman( () (IC( 	 )IC) (IC) (I (IC) C)
aus (I (I)0 CI C) ) IC0) () 0 I 0 ) 0( 0C)
 

boro ) I C) C C) (1( C) C) (IC) CI
 
wheat C) (IC ) (I () (IC) (IC) C) C) C)
 
mustard0) C) C ( )C C( )C) C) C) C) ( C)
 
pulses C I C I C I C ) C I C I C ) C I C ) C I C ) C I
 
..... (CI C) C) C (I)0 C( (I) (IC) C ) 

19,. In the last year, when did you control rats in the house?
 
Jan Feb Mar Apr May Jun Jul Aug Uep Oct Nov Dec
 

80. 	What types of control did you use in the house?
 

Floodinq Digging Electric 8urrow Others 
euosnza TLage UMA11ga Burrows Rox.Lgn eumig±ati- -

C) C3 C3 C3 C3 )1 



--- --- ---
-- 

________________________________ 

21. 	Have you done any rat control in the last year in f
 
y- s no
 

If yes, when and where?
 
Flooding Digging Electric Burrow Other:
 

Poison Tra2s Burrows Burr-w1 Devices2 Fumloation 
Canals, dikes* C3 
T. Aman C3 
B. Aman C3 
&us C3 

C3 
C] 
C3 
C3 

C3 
C3 
C3 
C3 

C3 
C3 
C3 
C) 

C3 
C3 
C3 
C) 

C) 
(3 
C3 
C) 

C3 
C) 
C) 
C) 

booCi 
wheat C) 

-)C C3 
C) C3 C] 

C) 
C) 

C) 
C3 

C)" 
C3 

potato 
pulses 

C3 
C3 

C) 
C3 

C3 
C3 

C) 
C3 

C' 
C3 

C) 
C3 

C) 
C3 

mustard C3 C) C3 C3 El C1 C] 
sugar cane C3 C) C3 C3 C) C) C] 

v.,,t. 
other :-------

C'uteC3 
rC 
C) 

C1 
C) 
C) 

C) 
C3 
t6 

C3 
C2 
C).) 

Cl 
C) 

C] 
Ci 
r 

C) 
C) 
CI 

*includes areas outside crop fields 

22. Estimate the number bait placements, trap-nighta, burrows treated,
 
etc. as appropriate within the last year.
 

Placements Burrow Burrow 0 Burrows 0
 
of Trap- Systems Systems Electric Burrows Other:
 

P2U5213 tLLobii FloodedI DjjgU Egmjggled 
In & near house .-.- --.- - -- --.... 
Canals, dikes* 
T. 	Aman ---

B. Amar, ... .a. 

--

a us--	  a --	 --n
a a a-- a an&us
 
borob.raa 	 - a m~ ---- a an_ -.a -a 
 --- -. 


potato ..a.aa aaaa...........
 
pulses -aaa 
 -a -aa
 
mustard 
 -a 	 - a
 
sugar cane 
 -aa -
Jutd .aa .. a.a nnaaa.aaaa 
veget. a .. aaa ........ aaa.... 
Other: .......
 

*includes areas outside crop fields
 

23. If you have not controlled rats in canals, dikes, etc., why not?
 ... rats are not numerous enough to Justify control
 

do not have time available
 
do not know techniques for controlling rats in field
 
Other a..n...........a................a..aa 
.aan ..... ...
a.ana 	 a.nn
 

.. 	 How much money do you spend each year controlling insect or rodent 
pests? boro in 

crops TL &M AmL.m jRfl wheat Xgagj. house ..... 
insect% Tk..a ann..... na.......... ......
an....... aaf.ann.an
 

rodents Tk 	 n ......
.... .......... a 
 . aa...... 
..... .....
 

iS. It poison bait has been used, what kind? 
kinds ... powder ... unform4,lated cake 

cake, formulated (ready-to-usel 
brand name, if known n 

ill 	 ammlm~i mm*mmmmmm(mmmmmmmmm
mem¢m~~~~~~~~~~~~m 

http:aaf.ann.an


26. 	 If traps have been used, what kind? 
kinds _.: snap trap ( ) number
 

bamboo trap ( )
 
wooden trap ( )
 

--- Other trap: .............................

27. 	Do you use.traps in the field? 
-_- yes - no 

.... .if.electricr devices.-have.beeui used,--what-.kind? ...................................
2B 	 ..


electric fence in burrows
 
Other:
 

P9. If fumigants have been used in burrows, what kind? 
aluminum phosphide 
Other: ... ...------------------------------------------

30. 	Which method do you think works best in the fields?
 
... poison bait
 

traps
 
digging burrows
 

---	 flooding burrows
 
--electric devices
 

Wh?-------------------------------------------------------------------------

31. When do you begin to control rodents in your crops?
 
when the rats are first seen
 

... when damage begins
 
--- wnen serious damage has occurred
 

32. 	When do you begin control-in your house?
 
when the rats are first seen
 

--- when damage begins
 
when serious damage has occurred
 

33. When do you begin control in rice? in wheat?
 
._. at tillering --- at tillering
 
--- at booting --- at booting
 
all at ripening --- at ripening
 

do not control in rice --- do not control in wheat
 
other#........................................................
 

34. Who does the rat control in the crop fields?
 
... yourself daughter father or mother
 
._. wife son . Others ......................
 
... ,hired labor ._. brother
 

35. !Iho 	does the rat control in the house?
 
... yourself .. daughter -- father or mother 
Isa wife ... son . Othere ...................... 

hired labor . brother 

Isla f no poisons have been uosed, skip to question # 51 --

26, How often is rat pol-'on avoilable to you?
 
..a always available
 
.. saometimat avsilable
 

Ilseido#4 available
 
not available
 

i 



---------

37. 	Are there instructions on the poison package for its use?
 
- -- yes
 
--- no (Skip to Question 4 39)
 

38. 	Did you read the written instructions on the package?
 
- - -yes 

---	 no 

ae yurother 

poisons?
 

insecticide dealer
 
--- canvasser/poison seller or promoter
 
--- UPK office
 
--- block supervisor
 
--- other farmers
 

Other: --------------------------------------


39.Wha 	 sources of information of~how to use the 

40. Which instructions did you follow, if any?
 
written instructions on package
 

--- instructions given by canvasser or seller
 
Other:
 

41. 	Are the instructions...
 
___ very useful
 
... partially useful
 

not useful
 

et2. 	Do the instructions suggest types of food materials to use In 
making bait? 
--. 	 yes
 

no
 

43. Do the instructions give the a.ar.ljy of foods to be used when
 
making poison-bait?
 
... 	yes
 

no
 

44, 	 Did you mix the poison with food to make bait? 
---	yes
 

no
 

If yest describe how you mixed it (i.e. ground together# not ground
 
together into paste):
 

45. 	Whaj kinds, and ho& mu= food do you mix with the poison?,
 

rice
 
heat flour
 
fried rice m
 

wma 


dried fish
 
.. biscuit
 

Others ..maaaaaa
 

46. 	 Do yoi place the poison bait...
inside the rat burrows 

ama4!mtl11tely outside the -at burrows
 
rat niin the traa a 

... nth#" Iaetiors a....... .... .......... a m .. a..mmmaam
 



47. 	Ir~gienaral, do you believe the poison works effectively?
 
i. 
 yes, it 41way% wnrks effectively
 

it works well if the rats eat the bait
 
--- it sometimes works well
 

it does not usually work well
 

48. Do the rats eat the poison bait?
 
always eaten
 
sometimes eaten
 
not eaten
 

49. 	Have you found rats that have been killed by the polson?
 
---	yes
 

no
 

50. Have you ever found other animals that have been killed by the
 
poison baits?
 

yes
 
no
 

If yes, 	what kinds of animals and how many'?
 
chickens ( )
 

--	 dogs - - )
 
---	cats ( )
 
_ _ 	Other: ............................. .
 

51. 	In the house, do you have cats?
 
.__ yes How many? .
 
--- no (Skip to Question # 54)
 

52. 	Do cats kill... 
small rats 
large rats 
house shrews 
none of the above 

53. 	Do you think the cats are effectIve in reducing the damage caused
 
by rats?
 

yes, very effective
 
partially effective
 
not effective
 

54. 	Have you seen any of the following animals in this area?
 
Are they numerous?
 

--- Jackals --- many ... some .._ few 
.- mongoose many ... some . few 

Jungle cat many ... some few 
._a snakes a many . some a.aafew 

birds of prey ...... many ... same* .. few 
dog many some man few 
civet cat many some .ma few 

55. 	Do you believe any of these animals kill rats?
 
... 	Jackals -.. seen not seen 

mongoose taw not seenseen 

jungle cat seen not seen 

...snakes ... seen ... not seen 
.. bird* of prey ..... . ... seen . not seen 

dog m seen ... not seen 
ama civet cat 	 seen ... not town
 

! I	 . , .. .
 _/ 



- ------ --------

.6. 	What do you believe these animals generally eat?
 

mongooses ---------- " --.---.--.---- -- - ----- W-- ----
Jungle cat: - -----------------
snakes: .. -.-- ----------..- .-. . . ---- n.--- -	 ---
birds of prey ( -- .
- .-... .n
 .	 ... ...
dog : -... -	 ..-...-... ... ... ..-... ..-... ... ...
 

civet cat:
 

57. 	Where do you get information abru.t rat control?
 ... . radio
................... 
 block supervisor........................
 

television 
 UPK Office
 
.__ newspaper 
 ---	 insecticide dealers
 

Krlshi Khata 
 canvassers
 
meetings: society and other Other:
 

--- campaign posters & leaflets
 

58. 	Which of these -sources do you want?
 
radio 
 block supervisor.
 
television 
 UPK Office
 
newspaper 
 inecticidedealers
 

___ Krishi Khata canvassers
 
meetings: society and other 
 O.iWr: 
campaign posters & leaflets
 

59. 	Have you ever heid about the national rat control cimpaigns?
 
--- yes
 

no (Skip to Question # 62)
 

60. 	If yes, from what source?
 
radio 
 -- lock supervisor
 
television 
 _,_ UPK Office
 

__n newspaper
 
Krishi Khata
 

fin meetings: society and other
 
--- campaign posters L leaflets
 

Al. 	What did you do after you heard about the rat control campaign?
 
... checked fields for rats
 
.. poisoned rats
 

trapped rats
 
took other control measures: ........ n.........................
 

went to talk with block supervisor
 
--- did nothing different
 

Other If.n.ffi. 
 .fn
 

62. 	Did you receive any training in rat control?
 
".. yes
 
... no 	 (Skip to Question # 64)
 

63. Received training from..,
 
block supervisor Others ....................
 
UPK officer
 
Society 	meeting
 

64o Would you like to have more training in rat control?
 
non yes
 

no
 



65. 	Who do you believe Is responsible for rat control?
 
the government
 
the farmer
 

---	both the government and the farmer
 

66. 	En your opinion, which is the most needed for effectiverat
 
control?
 

a program that gives prizes for the most rat tails collected
 
--- effective rat poisons available in the market
 

a program that pays money for rat tails collected
 

much would you pay for a package that would kill ten rats?
 
Tk I
 
Tk 5
 
Tk 10
 
Tk 20
 
more than Tk 20
 

68. 	Do you think rats move from one field to another - yes --- nor
 
Do you think rats move from house to field? yes ___.nb
 
Do you think rats move from field to house? .--- ,yes no
 
Do you think rats move from roads to fields? . oyeso
 

69. Do you control rats by yourself, or do you control cooperatively
 
with other farmers who have fields near you, at the same time?
 

cooperatively
 
--- Lndlvldually
 

70. 	Do you think rat control is more effective-when done by all farmers
 
in an area, or when done by each farmer individually?
 
___ cooperativeLy, by all farmers
 
--- individually
 

71. 	What are the problems that prevent you from working cooperatively
 
with other farmers?
 

72. 	How many members are there in your family.? 
(.) total ( )adult male (--- )adult female (--- )children 

How many family members work in your fields?
 
( ) total (-.. )adult male (- )adult female (--,-)children
 

Do you have any permanent hired laborers?
 
--- yes If yes, number: (..)
 

no
 

73. How many acres do your farm? 
(..) total acres farmed 
(. ) acres owned 
(..) acres taken in (leased or rented from others) 
(..) acres given out (leased or rented to others) 

74. 	 Do you have any religious bindings that prohibit killing rats? 
--- yes
 

no
 



75. 	What languages can you read?
 
--- Bengali -.- Other;
 

EnglIsh none
 

76. 	What is your level of education?
 
--- none Higher Secondary
 
--- Primary --- University
 
--	 Secondary
 

77. 	What is your occupation? 
comp lete ly-serv ice farm I -0-h ly. 

___ 	partially farming --- Other:-...................
 
service and farming
 

78. 	What is your age: ------

"Thank you for taking time to answer these quesions., The information
 
you have given will be important in developing better way*,to help
 
farmers like you control rats successfully.

'.4 
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Alpujndix -3 

14 December 1989 

Dr. M. H. Rahman, Eecutive Vice President 
Bangladesh Agricultural Research Council 
Dhaka, Bangladesh 

Dear Dr. Rahman: 

I regret- that my schedule in Bangladesh -did not-permit me-to meet -with you._
personally prior to my return to the United States. By means of this letter, 
I want to inform you in brief concerning some of my findings from my consultancy 
here during the past three weeks. 

It is clear that vertebrate pest problems and their ultimate solution are 
of importance to Bangladesh and its people. I am pleased to see the results 
of ongoing efforts to build a research capability at BW in this area, and 
you can be Justifiably proud of some of the fine york coming from. this unit.
I hope that in the future scientists such as Dr. Parvin Sultana and her 
colleagues will continue close cooperation and linkage with the Denver 
Wildlife Research Center andother agencies in the U.S. and elsewhere that 
and involved In solving similar vertebrate problems. The level of present
cooperation is excellent, and I believe all persons involved *are'hopeful it 
will continue after permanently-as3ined American scientists are no longer 
present in the unit. ... 

Current survey studies of farmers are bringing to light problem with availability
of good-quality rodenticides in a ready-to-use form. Many farmers now report they 
are purchasing and using zinc phosphide concentrates, which are difficult for 
them to mix and use effectively. Such products also are creating potential and 
real hazards to non-target animals and presumably to children. I am concerned 
that this problem needs itediate attention. 

It is clear that problems regarding rat dmage to crops in Bangladesh are, like 
many other vertebrate pest problems, complex in nature. 7hese situations do not 
lend themselves to easy and quick solutions, but involve years of dedicated 
research on notonly the biology of the pest species, but also on the best way
to implement solutions. For this reason, I find the current efforts to determine 
farmers' attitudes toward rats, rat damage, and rat control to be most useful. 
Thse findings should provide a strong basis on which to expand the current 
extension efforts in rodent control. It appears that the country's extension 
staff is available and wiling to be of continuing assistance in helping farmers 
and others solve the rat damage problem. While other avenues of implsmenting
developing technologies may also be found, I believe the extension personnel
should be utilized as fully as possible In future rodent control efforts. With 
continuing training of block supervisorn and others, extension wilI be able to
help farmers make significant improvements in control effectiveness. 

I will be preparing a final report on my trip, to be submitted shortly to USAD.

I have asked Dr. Michael Jaeger to see that a copy of this report is made available
 
to you. In the mentime, should you wish to discuss any of these issues at more 
depth, please feel free to contact Dr. Jaeger. 

Sincerely, 

Robert H. TtmM, .D 
ConOultant to USAI/Rodent Control 

NJ 
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ITINERARY
 

Date Location Activity 

November 20-23 Denver, Colorado, to Travel 
Chad, Africa 

November 23-28 N'Djamena, Chad Discuss implementation 
activities and budget 
considerations for the 
rodent research project
PASA with AID/NeDjamena. 

November 29 Chad to Rome, Italy Travel 

November 30-
December I 

Rome Discuss DWRC cooperation in 
FAO vertebrate pest activi
ties and specifically
Uruguay and Argentina bird 
pest projects. 

December 2 Rome to Casablanca, Travel 
Morocco 

December 3-7 Casablanca, Agadir, Discuss implementation and 
Guilemine, Rabat budget considerations for 

the environmental monitoring
PASA with AID/Rabat. Visit 
possible field study sites. 

December 8 Casablanca to Denver, Travel 
Colorado 
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OBJECTIVES AND ABSTRACT
 

This TDY had the following objectives: (1)inChad, to meet U.S. Agency

for International Development (AID) and Ministry of Agriculture (MOA)/

Crop Protection Service (CPS) officials with whom the Denver Wildlife
 
Research Center (DWRC) will be working to implement the Rodent Control
 
Research Project and sort out Project-related budget concerns; (2)inRome,
 
to discuss with Food-and-Agriculture-Organization, (FAD) officials DWRC's
 
possible involvement in a 1-year Technical Cooperative Program (TCP)

project during 1990 InUruguay and Argentina aimed at designing a longer
term subregional bird pest research and management project; and (3)in
 
Morocco, to discuss with USAID and MOA/Plant Protection Service officials
 
DWRC's implementation during 1990 of a 2-year Participating Agency Service
 
Agreement (PASA) for research and training of Moroccan scientists on
 
evaluating the impact on the environment and nontarget wildlife of locust
 
control sprays. All objectives were met.
 

ACTIVITIES
 

£had
 

Background
 
In1986, several Sahelian nations declared national disasters due to
 
massive rodent outbreaks. Effective assistance was hampered due to a lack
 
of ecological and management knowledge of the species concerned and
 
effective control measures. The U.S. Department of Agriculture (USDA)/

Animal and Plant Health Inspection Service (APHIS)/DWRC provided several
 
man-months of technical assistance consultancies between May and November
 
1986 to five of these Sahelian counties. These consultancies primarily

identified species, assessed damage, and provided training Inrodenticide
 
use. As a result of this outbreak and the general inability of USAID and
 
other donor organizations to respond ina coordinated unified effective
 
manner, and because chronic rodent damage occurs and large-scale irruptions

will continue periodically, AID/Washington, AID/N'Djamena, the Chad HOA/CPS

and DWRC/International Programs Research Section (IPRS) have worked to
 
Implement a rodent research project Inthe Sahel. This project will be
 
based inChad, initially at east for 2 years, and will have the general

objectives of (a)determining the life cycles of the major rodent pests,

(b)evaluating the efficacy and appropriateness of various control methods,
 
and (€ providing trainiiqg inrodent research and management techniques to
 
the P16
 

During the interim period between project design 1987), funding (1989),

and actual project Implementation with the arrival of the Project Leader
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(expected to be about April 1990), DWRC has implemented several technical
 

assistance and project organizational consultancies:
 

Mr. Keith LaVoie, Wildlife Biologist Mar 27-Apr 28, 1988
 

Mr. Lynwood Fiedler, Wildlife Biologist Apr 23-May 12, 1989
 

. .... M.......r.... Oct 8-Nov 9, 1989
Keith LaVoie and Dr. John Wilson* 


Dr. Richard Bruggers, Supervisory Nov 20-29, 1989
 
Wildlife Biologist and Chief, IPRS
 

These consultancies were intended to establish the basic research design as
 
well as address the logistic concerns necessary to enable the new Project

Leader to begin working effectively upon arrival. Trip reports summarizing

the activities during these TDY's are on file at DWRC.
 

The great majority of time during this 3-week TOY was spent addressing

budget concerns with Hr. Kurt Fuller, Project Agricultural Development

Officer (ADO). A budget was developed that delineated funds Inthe PASA
 
for use by the project InChad. As currently written, all PASA funds were
 
obligated to USDA/DWRC, with none available to AID/N'Djamena for such
 
things as costs for housing, laboratory and office rehabilitation, and
 
local project support. Inaddition, time was spent with the AID/N'Djamena

Comptroller (Mr. Ernest Harding), the Executive Officer (Ms. Jeri Pennu),

and the Development Management Systems (OS)Chief of Party (Mr. Kevin
 
Guild) to obtain realistic costs for housing, furniture, vehicles, and
 
appliances. The budget items were revised accordingly. AID/N'Djamena will
 
now request AID/AFTR (Mr. J. Gaudet) to revise the funding arrangement,

exteid the PASA beyond December 1990, and provide a funding cite provided
 
to AID/N'Djamena so that additional research and logistic preparatory

activities can get underway.
 

Hiscellaneous Notes:
 

(1) IBM or IBM-compatible computers apparently can be purchased (instead

of the WANG system that everyone inAID/N'Djamena uses). To expedite

the purchase process, DWRC will provide computer specifications and
 
Justification to AID/N'DJamena.
 

(2) The next I4RC TOY should be InApril 3990 and, ifpossible, coonitde
 
with the arrival of the Project Leader to help get him installe.,
 
visit study sites, and explain research activities.
 

* Research Director, Centre for Biological Population Hanagement,
 

Queensland University of Technology, Brisbane, Australia.
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(3) When AID/N'Djamena isgiven a funding cite, the following will occur
 
inorder to facilitate an effective Installation by the Project
 
Leader:
 

(a) Office space at CPS will be rehabilitated and furnished.
 

(b) All furniture, household appliances, and a computer will be
 
ordered. Arrival time at the post can vary consid, ably, but
 

--items should be delivered inN'Djamena between-4-9 months after
ordered.
 

(4) An apartment Inthe AID/N'Djamena compound will be available (if

necessary) for the Project Leader's use for 1-2 months until he
 
chooses his house and it Is furnished.
 

(5) CARE projects in the area of N'Gouri (Cheddra, northeast of N'Gouri,

and Nokon, northwest) have rodent problems in vegetables grown in
 
quadis. These areas could be available for small-scale rodenticide
 
evaluation trials. CARE also Is interested Inadvice on bird damage
 
to rice in Bongor and frog damage innursery tree seedling
 
plantations. These problems need to be better defined.
 

(6) Peugeot and Toyota vehicles for personal use can be bought new locally
(and be available within 2 weeks) and easily resold at end of the duty
tour. April/May Isalso the normal personnel turnover period, so the 
Project Leader should be able to find a used vehicle at a reasonable
 
price ifhe chooses.
 

Food and Agriculture Organization. Rome
 

En route from Chad to Morocco, I spent 3 days at FAO Headquarters. The 
main purpose of this visit was to clarify DWRC's potential role In helping
FAD Implement a TCP project on bird pest management inArgentina or 
Uruguay. FAO already has funded this project, which Is seen as a 
preliminary activity to better understand the bird pest situation In 
these countries and develop recommendations as to future work needs and 
directions. As things now stand, DWRC may conduct a 4-week consultancy In 
January-February 1990 to these countries to work with appropriate govern
ment counterpart Individuals of both countries to: (1)clarify TCP project
objectives, (2)confirm and/or Identify followup consultancies (3)develop
 
terms of references, dates, and names of appropriate individuals for them,

and (4)generally develop a specific plan of action for the duration of the
 
project.
 

DWRC Is very pleased that this project has been funded and that DWRC my be 
asked to provide some technical expertise. DWRC worked on bird pest 
problems Inthese countries In the early 1970's, had a field station in 
Colombia between 1970 and 1975, consulted again to Uruguay In March 3985, 
and most recently has served on the graduate programs at Colorado State
 
University, Fort Collins, of scientists from both countries.
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InMorocco, I met up with Dr. James Keith, Project Leader for DWRC's
 
environmental monitoring research and training activity. This project will
 
provide both training and research opportunities to Moroccan scientists In
 
monitoring the impact on the environment and nontarget wildlife of locust
 
control pesticides. The project will be conducted on a TDY basis over an
 
approximate I-year period beginning about March 1990 and using a number of
 
s ort-tormaconsultants (primarily from DWRC) withrexpertise in'analytical

residue chemistry, cholinesterase analysis, radiotelemetry, and capture

techniques and population assessment of birds, small mamals, and insects
 
(project description on file at DWRC). Dr. Keith wcs InMorocco for a 3
 
week period to begin making arrangements for Implementing the project

activities.
 

During my stay, Dr. Keith, Mr. Joe Kitts (AID/Rabat Locust Coordinator),

and I (a) looked at potential study sites between Agadir and Guilemine,

1b) revised the PASA budget, (c)worked out some preliminary implementation

ogistics, (d)checked some previously purchased equipment, (e)met some of
 

the Moroccan and USAID personnel that will be Involved Inthis activity,

and (f)visited the MOA chemistry and residue laboratory (where study

samples will be analyzed) InCasablanca. The logistical concerns to
 
conducting this project are truly formidable, and the successful
 
accomplishment of this project will require the cooperation and patience of
 
all Involved. Nonetheless, Itshould be an Interesting and valuable
 
training and research activity.
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PRINCIPAL CONTACTS AND ACKNOWLEDGMENTS
 

AID/NLLamena 

Dr. Bernie Wilder, USAID Representative

Mr. Kurt Fuller, -Agricultural Development -Officer
 
Mr. Ernest Harding, Comptroller

Mr. Jean-Patrfck Rcnd, Automated Data Processing Specialist
 
Ms. Jeri Pennu, Executive Officer
 
Mr. Abdelwahib Yacoub, Administrative Assistant and Rodent
 

Research Assistant
 

U.S. DeoartmEnt of State
 

Ms. Pauline Martin, Register3d Nurse 

Develooment Hanaoment Systems (Ns) 

Mr. Kevin Guild, hfef of Party
 

CARE International
 

Mr. Guy Stallworthy, Coordinator
 

Ministrv of Agriculre. CroR Protection Service
 

Mr. DJImtolde Baoral, Plant Protection Officer
 
Mr. Maila Dourbaga, Plant Protection Officer
 

AarIcultural Coonerative Develoment International (ACOI)
 

Ms. Ann Whitlock, Project Assistant/Africa-Fruit and Vegetable
 
Marketing
 

MOROCCO 

hinistry of Aariculture. Plant Protection Desartment 

Mr. Hassan oumdil, Director, Dopartment of Protection of Agriculture
Mr. Ben Helima, Program Leader, Locusts (Agadir)
Mr. Ahmed onhim, Entomologist 

Ms. Malika Bounfour, Entomologist 
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Casablanca Residue Laboratory
 

Hr. E1-Haatl Ben Azzouz, Chemist
 
Mr. Mostafa Tarhy, Chemist
 

Hr. Ron Stryker, -Agricultural Development Officer 
Mr. Joe Kitts, Locust Coordinator 
Ms. Christine Faschini, Regional Contracts Office
 

o.ROME 

AGP. Plant Production Division
 

Hr. Vandergraf, Chief, Plant Protection Bulletin 
Hr. Hafaroui, Rodent Coordinator 
Hr. Delas Casas, Rodent Coordinator 
Or. Laurie cCullock, Locust Project Coordinator 

Ms. Ilona deBorghel, Editor, Plant Protection
 

AGO. County Project Officers
 

Hr. Bensousan, Uruguay
 
Hr. Trabulsi, Sierra Leonne
 
Ms. Vallet, Uganda
 
Dr. Elliott, Zambia, Zimbabwe
 
Dr. Hughes, Bhutan
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ITINERARY 

Date Locatipn 

November 27-28 Travel from Denver, Colorado, to Rabat, Morocco 

November 29- InRabat 
December, 

December 2-5 Travel from Rabat to Agadir, Guelmim, and return 

December 6-15 InRabat 

December 16 Travel from Rabat to Denver, Colorado 



ACCOMPLISHMENTS
 

InRabat between November 29 and December 1,1989, Ireviewed all project
 
documents and with Joe Kitts, U.S. Agency for International Development
 
(USAID)/Agricultural Development Officer (ADO), revised and resolved
 
etails concerned with scope of work, budget, procurement of supplies and
 

equipment, relations with the Government of Morocco, and plans to hire a
 
resident coordinator inMorocco for the project.
 

Between-December2 -and 5,Richard Bruggers, Joe Kitts and- , traveled to
 
Alt Melloul to meet staff at the Ministry of Agriculture's Desert Locust
 
Control Center where our project will be centered. We scouted the area
 
between Agadir and Guelmim for a study site and concluded the search should
 
begin with an aerial reconnaissance as itwould be much more time and cost
 
efficient. This activity will be planned early in 1990.
 

On December 6 and 7, I worked with Richard Bruggers and Joe Kitts to
 
prepare final versions of the PIO/T, PIO/C, and PASA.
 

On December 8, Mrs. Malika Bounfour, Joe Kitts, Richard Bruggers, and I
 
drove to Casablanca to visit with staff at the Ministry of Agriculture's
 
Pesticide Residue Laboratory. As our first training session will be at the
 
laboratory, we wanted to ensure that all necessary equipment and supplies
 
were available or had been ordered.
 

During the last week inRabat, Imet with Ministry of Agriculture
 
biologists to review plans for training sessions and research. We resolved
 
possible conflicts between holidays, vacations, work schedules, and pro
posed project activities. The content of training sessions was discussed
 
to ensure that needs of biologists were met. Consideration was given to
 
the location of possible study areas. Biologists agreed that training
 
sessions should be scheduled in 1990, but strongly recommended that
 
experimental studies be delayed until 1991 during February and March, which
 
isthe rainy season insouthern Morocco. They suggested that habitats
 
would be more productive at that time, which would allow a better evalu
ation of pesticide effects on the environment. Biologists stated that some
 
classes inEnglish would help them attain greater benefits from training
 
sessions and asked ifsupport for English classes could be obtained.
 

Later, Joe Kitts and Imet with Abdelaziz Arifi, Director, Plant Protection
 
Department; Pachid Lahtar, Deputy Director; Moha LayId,Commandant and
 
Deputy Director of Locust Control InMorocco; and the Moroccan biologists.
 
I briefly described our studies inSenegal during 1989 Inwhich the
 
environmental effects of fenitrothion and chlorpyrifos were evaluated. We
 
reviewed results of the meeting held by the biologists, including our
conclusions and recommendations. The administrators asked a f questions,
 

made some recommendations, and urged us to continue with plans to begin the
 project In 1990.
 

Outlines for each of the five training sessions were completed after
 
obtaining input from Moroccan biologists and administrators. These brief
 
plans will be used by DWRC personnel prepare their detailed presentations
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for each session. Attachment 1 contains the outlines for training
 
sessions. A schedule of activities during a typical training session is
 
shown inAttachment 2.
 

FUTURE ACTIVITIES
 

Equipment-and supplies needed for training courseshadnot been ordered- by_....,
 
Procurement will involve bid solicitation and will require


mid-December. 

several months. For this reason, itwas decided to delay training sessions
 
until May 1990 to ensure all necessary materials are inMorocco before the
 
project is initiated. This delay also will result inchanging the season
 
during which experimental studies are conducted. Research on study plots
 
now will be scheduled during the rainy season inFebruary and March 1991.
 
A revised schedule for project activities isgiven inAttachment 3.
 

A study area should be selected before training sessions begin inMay. All
 
sessions except chemistry will be conducted from a camp on the study area.
 
Thereby, all information gathered during training will contribute to our
 
ecological knowledge of the study sites. Arrangements will be made to have
 
James Keith, Ahmed Boughdad and Abderrahim El Hani travel to Alt Melloul in
 
early April to select a study area. Ifpossible, an initial survey will be
 
made by helicopter, as aerial reconnaissance would make this task much less
 
time-consuming.
 

Planning for the experimental treatment of study plots with malathion and
 
dichlorvos will continue, but final design of the experiment must await
 
selection of a study area. For instance, bird counts on transects will be
 
used to monitor bird numbers before and after treatment. The length of
 
transects will be determined by how many birds are seen on transects.
 
Transects will be shorter or longer depending on bird densities. Iflong
 
transects are necessary, larger plots will be required. Ifcounts vary
 
considerably between transects, greater numbers of transects will be
 
needed. These features of experimental design can not be determined until
 
the study area isselected and preliminary bird count data are obtained.
 
The required plot size will influence the number of treatments and
 
replications that can be used.
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Attachment 1
 

TRAINING SESSION 1
 

SubJect: 	 Collection of samples for determination of cholinesterase (ChE)
 
and pesticide residues. Analysis of samples to determine ChE
 
leve s.
 

Instructor: 	James Keith
 

Dates: May 1990 

Itinerary: Days 1-3 
Days 4-8 

Travel - Denver to Agadir.
Preparation - At Melloul and camp. 

Days 9-14 
Days 15-18 

Callection of field samples. 
Analysts of cholinesterase samples inAltHeMllou1. 

Days 19-21 Travel -Agadir to Denver. 

Attendees: To be determined.
 

Objective of Training: To teach Moroccan field scientists how to collect,
 
record, package, and preserve samples for ChE and pesticide
 
residue analyses, and how to analyze samples for ChE contents.
 

Outline of Session:
 

Guidelines for maintaining a Journal of field activities.
 

Theory and concepts on the collection and use of ChE and residue
 
data.
 

Trapping of small birds and mammals for tissue collection.
 

Use of Saalog for recording the biological status of animals
 
captured and samples obtained.
 

Blood sampling techniques.
 

Washing of birds to recover surface deposits of pesticides.
 

Necropsy of birds and mamals, and removal of samples from
 
carcasses.
 

Preparation, packaging, labeling, and preservation of samples for
 
ChE analysis.
 

Dosing birds to provide tissues with several levels of ChE

inhibition.
 

Preservation and labeling of gastrointestinal contents for food
 
habits analysis.
 



Techniques for collecting soilt, vegetation, water, fishes, and
 

invertebrates for residue analysis.
 

Technique for spiking samples with known amounts of pesticides.
 

Preparation, packaging, labeling, and preservation of samples for
 
residue analysis.
 

. . . Laboratory analysis of samples for-ChE content. -............
 

References needed:
 

1. 	Selected papers on biochemistry of ChE.
 
2. 	 Description of methodology for ChE analysis.
 
3. 	 Examples of organophosphate (OP) effects on ChE levels and
 

mortality.
 
4. 	 Selected papers on deposits and persistence of OP residues.
 
5. 	 Papers describing the toxicological activity of OP insecticides.
 

Eautoment and SuDOlies:
 

1. 	 Kimwipes, plastic bags, paper towels, paper bags, aluminum foil,
 
filter papers, compass, tape rule.
 

2. 	 Notebooks, pencils, pens, marking pens, flagging.
 
3. 	 Glass tubes for filter papers, scissors for vegetation samples,
 

dissection tools (manmal skulls), vials for crop contents, labels,
 
extraction bottles.
 

4. 	 Ice chest, mist nets and poles, mammal traps, field centrifuge, 
blood sampling equipment. 

5. 	 Liquid nitrogen (dewar flask), ethanol, spiking and dosing
 
solutions (one insecticide).
 

6. 	 Backpacks (day packs).

7. 	 Spectrophotometer (Model used will determine size of cuvettes); I 

each. 
8. 	 Cuvettes to fit above; 2,000 each.
 
9. 	 Potter-ElvehJem grinder with matching large and small grinding
 

vessels and grinding stems (for tissues weighing about 1.0 g); 1
 
each.
 

10. 	 Eppendorf micropipeters (automatic), 20 .! and 100 o1 sizes; 1
 
each.
 

11. 	 Eppendorf pipeter tips; 2000
 
12. 	 Ceramic blood scoops; 4 each.
 
13. 	 Vortex - Genie agitator, small size; 1 each.
 
14. Stop watches; 2 each.
 
1s. Thermometer, air, inOC; 1 each.
 
16. 	 Pipeters with auto-bulbs, 10 ml; 6 each.
 
17. 	 Balance, 0.1 g; I each.
 
18. 	 Balance, 0.0001 g; 1 each.
 
19. 	 Bottles, plastic, squirt; 4 each.
 
20. 	 Tooth picks; 2,000 each (for stirring).
 
21. 	 Bottles, amber, 1 litre; 6 each (for storing solvents).
 
22. 	 Kimwpes; 12 boxes.
 



23. Paper towels; 12 packages.
 
24. Weighing boats; 100 each.
 
25. Detergent; I bottle.
 
26. Dewar flask, wide mouth, 18-20 litre capacity; 1 each.
 
27. Vials, 20 ml, suitable for use Inliquid nitrogen; 1,000 each.
 
28. Labels for vials, suitable for use inliquid nitrogen; 1,000 each.
 
29. Refrigerator; 1 each.
 
30. Freezer; 1 each.
 

1. 	 0TNB; 5,5'-Dithiobis-(2-nitrobenzoic acid); 2 g.
 

2. 	 ACTHI; Acetyl thiocholine iodide; 20 g (keep refrigerated).
 

3. 	 Trizma Base (mol. wt. - 121.1); S50 g.
 

4. 	 Trizma HC1 (mol. st. - 158); 100 g. 

5. 	 Twice distilled water or delonized water; 25 liters.
 

6. 	 Liquid nitrogen will be needed. 15 liters to fill dewar flask,
 
fill twice - 30 liters.
 

Items 	1-4 available from:
 

Sigma 	Chemical Company
P.6O. Box 14508 
St. Louis, HO 63178
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TRAINING SESSION 2
 

Subjeat: 	 Chemical analyses for organophosphate Insecticide residues.
 

Inst~rutor: 	John Gillis
 

Dates: 	 May 1990
 

Iltnerary: 	 Days 1-3 Travel - Denver to Casablanca.
 
Days 4-11 Methods development and verification.
 
Days 12-14 Visit study area to pick up samples.
 
Days 15-18 Analysis of field samples.
 
Days 19-21 Travel - Casablanca to Denver.
 

Allendae: 	Mr. Mostafa Tarhy and technicians
 

Objective of Trainina: To ensure that equipment, supplies, methods and staff
 
capabilities at the Casablanca Residue Laboratory are adequate to
 
provide information on organophosphate residues Infield samples
 
needed to support ecotoxicological Investigations.
 

Outline of Session:
 

Gas Chromatograph Operation
 
Preparation of Pesticide Standards
 
GC Analysis 	of Pesticide Standards
 
Optimize Chromatographic Conditions
 
Analysis of Formulations/Tank Nixes Used InStudy
 
Sample Receipt and Storage 
Sample Tracking
 

Method Development - Pesticide Res4dues InVegetation 
Extraction of Representative Vegetation Samples
 
Gas Chromatographic Analysis of Vegetation Samples
 
Recovery of Pesticides from Veetation Samples
 

Method Development - Pesticide Residues inSoils
 
Extraction of Representative Soil Samples
 
Gas Chromatographic Analysis of Soil Samples
 
Recover of Pesticides from Soil Samples
 

Limit of Detection for Vegetation and Soil Samples
 
Linear Range for Quantification of Pesticide Residues
 

Method Development - Pesticide Residues InLocusts
 
Extraction of Representative Locust Samples 
Gas Chromatoraphic Analysis of LoctstSamples 
Recovey of Pesticides from Locust Samples 

Limit of Detection for Locust Samples 



Extraction and Analysis of Bird/Mammal Samples
 
Analysis of Bird Crop Samples
 
Analysis of Bird Tissue Samples
 
Analysis of Mammal Tissue Samples
 

Limit 	of Detection for Bird/Mammal Samples
 

Eouioment and Sunnlies:
 

1. 	 Two Varian Model 3400 gas Chromatographs with ECD and FPD or NPD
 
detectors.
 

2. 	 Replacement parts for gas chromatographs -
Septa, injection port Inserts, injection port, 
detectors, columns and hardware used to connect 
columns. 

3. 	Fume hood, steam bath, device for nitrogen - forced evaporation,
 
tissue grinder, centrifuge, solvent distiller and lab vacuum
 
system.
 

4. 	 Distilled/deionized water, stock or availability of acetonitrile,
 
acetone, sodium chloride and methanol.
 

S. 	 Graduated test tubes (10-25 ml).
 
Luer - lock syringes with 45 om filters.
 

6. 	 EPA Standards for fenitrothion and chlorpyrifos.
 
Samples of spray formulations used in locust control.
 



TRAINING SESSION 3
 

Sublet: The use of radiotelemetry inecotoxicological studies.
 

Instructoi: Lawrence Kolz and Robert Phillips
 

W214: June 1990
 

l1n2rary: Days 1.3 Travel - Denver to Agadir. 
Days 4-8 Preparation at camp.
 
Days 9-12 Electronics, equipment and maintenance.
 
Days 13-18 Capture of animals, attachment of radios and radio
 

tracking.
 
Days 19-21 Travel - Agadir to Denver.
 

&tlndin: To be determined. 

Objective of Training: To train Moroccan scientists Inmethods of capturing
 
birds and mammals, attaching radios to animals, and tracking
 
animals to determine their response to treatments of their
 
habitats with pesticides.
 

Outline of Session: Inthe mornings of Days 9-12, Lawrence Kolz will teach
 
the principles of radiotelemetry theory and Illustrate the
 
operation, maintenance, and capabilities of equipment. Earlier In
 
his visit, he will offer training Inthe installation and field
 
use of radio beacons and later will train the Aft Melloul Locust
 
Center electronic technicians Inthe maintenance and repair of
 
general radio equipment. Robert Phillips will begin his trapping
 
on Day 9 to obtain animals for monitoring by radlotelemetry. The
 
class will assist with attaching radios on animals as he captures
 
them. After Day 13, groups of workers will find and describe the
 
location of certain animals each day and follow their activity.
 
Maps of animal movements will be updated each day and at the end
 
of the session, measurements will be made of the area used by
 
animals during the study.
 

References Heeded:
 

1. 	 Training manuals for radiotelemetry.
 
2. 	 Selected publications on the use of radiotelemetry on wild animals
 

Inscientific studies.
 
3. 	 Technique papers on capturing larger mamals and birds.
 

[ouItomnt and SUnl let:
 

1. 	 Radio transmitters for a variety of animals.
 
2. 	 Radio receivers, batteries and/or chargers.
 
3. 	 Hand-held and helicopter antennas.
 
4. 	 Traps for maals, mist nets and poles for capturing birds, trap
 

bait, bands for marking birds and mammals.
 
5. 	 Backpacks for carrying traps, day packs.
 
5. 	 Anesthetics and equipment for handling animals.
 
7. 	 Electronic equipment.
 



TRAINING SESSION 4
 

Subject: Population assessment of tirds, manmils, and invertebrates.
 

1. Jon Heisterberg - bird studies 
..... .2... KeithLaVole *mammals 

3. - invertebrates 

gates: July 1990 

Itinerary: Days 1-3 
Days 4-8 
Days 9-18 
Days 19-21 

Travel - Denver to Agadir.
Preparation at Camp.
Training Inpopulation assessment. 
Travel - Agadir to Denver. 

&Atd : To be determined. 

Objective of Training: To train Moroccan field scientists the methods used to
 
assess the population biology of birds, mammals and invertebrates
 
exposed to pesticides.
 

Outline of Session:
 

Concurrent training Inbirds, maumals and invertebrates will be
 
conducted during this session.
 

Birds - Several days will be spent on bird Identification by sight and calls. 
Theory and various methods for assessing numbers will be discussed. When 
birds are known, counts on transects instudy plots will begin. Each morning, 
counts will be taken during 3 or 4 hours after sunrise. Later Iii the day, 
mist nets will be used to capture birds away from the study area to determine 
their foods. Gizzard counts will be analyzed with the assistance of
 
entomologists. Students will be taught how to prepare museum specimens.
 
Discussion and techniques will be used to describe how reproductive success of
 
birds can be evaluated. Methods for quantitating feeding behavior and unique
 
habits of some birds will be illustrated and discussed. The known effects of
 
organophosphate Insecticides on bird abundance foods, reproductive behavior,
 
care of young, and physiological functions will be described.
 

References Needed:
 

1. Handbooks of toxicity data.
 
2. Reviews of malathion and dichlorvos effects on birds.
 
3. Bird Identification handbooks.
 
4. Selected papers on bird ecotoxicology.
 



EauiRment and SUDlies
 

1. Binoculars, day packs, spray paint, flagging, light rope,
 
stakes.
 

2. Notebooks, pencils, pens, compilation paper.
 
3. Hst nets and poles, dissection kits, small vials, labels and
 

ethanol for holding and preserving gizzard contents, sorting
 
dishes for food identification.
 

4. Taxidermy supplies for museum skin preparations,.
 

UaEl - Trap lines will be set for small and medium size mammals using both 
snap and live traps. At night, mist nets will be set to catch bats. Animals 
caught will be Identified and data recorded on sex, age, and body and breeding 
condition. They will be marked with eir tags, bands, or by other methods and 
released. Off of study plots, animals will be caught for necropsy to obtain 
stomachs for food habits analyses and skins for preparing museum specimens. 
Food habit studies will concentrate on insectivores (shrews, hedgehogs, bats) 
and those that eat some insects In their diet (rodents). Feces will be 
collected and foods Identified. Discussions will be held on the known effects 
on mammals from organophosphate insecticides, Including direct acute toxicity, 
mortality, food restriction, and secondary toxicity. 

References Needed:
 

1. Handbooks of toxicity data.
 
2. Review of malathion and dichlorvos effects on mammals.
 
3. Hammal identification guides.
 
4. Select d papers on mammal ecotoxicology.
 

Euloiment and Supggjej
 

1. Snap trars, live traps (rodents and larger mammals) leg hold
 
traps, trap stakes, hammer, bait.
 

2. Backpcks for traps and daypacks.
 
3. Notebooks, pencils, pens, compilation paper.
 
4. Dissection kits, vials, labels, ethanol, taxidermy supplies,
 

sorting dishes.
 
5. Mist nets, poles, light rope, stakes.
 

Inoertbrapn -Sampling of Invertebrate populations will be done with a
 
variety of traps (light traps, pit fall traps, sticky traps, and sweep nets to
 
define the abundance and kinds of different insects, spiders, termites, etc.
 
Traps wil be placed at permanent locations so that Information collected
 
throughout the study will be comparable. Invertebrates caught will be
 
Identified, sorted, counted, and preserved. Entomologsts will help in
 
Identifying the Invertebrate foods of birds and mmals. Special attention
 
will be given to sampling for food organisms so that reductions In foods can
 
be quantitated Ifthey occur after treatments. Likewise, Invertebrates of
 
importance In the biocontrol of locusts will receive special attention in
 



sampling, The concept of biocontrol and the role of parasites and predators
 
(including vertebrates) will be discussed. The important of invertebrates in
 
vertebrate food chains and the effects of insect control on the availability
 
of energy to vertebrates will be examined. Special attention will be given to
 
evaluating the effect of the experimental insecticides on honey bees. Farmers
 
maintain hives throughout southwestern Morocco.
 

References-Needed:
 

1. Invertebrate identification guides, handbooks of insect
 
toxicity data.
 

2. Selected papers on biological control, bird foods and the
 
benefits of birds in controlling pests.
 

3. Selected papers on ecological disruptions caused by
 
insecticide use to control pests.
 

4 Papers on the benefits of pest control with insecticides.
 
5. Presentations of the IPH concept.
 

Eaulnmnt and SuDnlies:
 

1. Notebooks, pencils, pens, Insect diversity forms, back packs
 
2. Sticky traps, pit fall traps, light traps, sweep nets etc.,
 

formaldehyde for traps.
 
3. Ethanol, vials Inassorted sizes, labels, pins, insect
 

collection boxes, sorting dishes and trays.
 



TRAINING SESSION 5
 

Sublegi: Experimental design, statistical analyses, and the use of the
 

computer.
 

Instructor: Richard Engeman
 

Q~ __-September .1990._ 

Itinerary: 	 Days 1-3 Travel - Denver to Agadir. 
Days 4-8 Preparation at Alt Melloul and camp. 
Days 9-12 Experimental design and sampling (camp). 
Days 13-18 Compilation and analysis of data (Alt Melloul). 
9ays 19-21 Travel - Agadir to Denver. 

Attendees: 	To be determined.
 

Obiective of Training: To provide Moroccan scientists with the concepts of
 
experimental design and sampling lised inresearch .nd to train
 
them inthe statistical analysis of data using computers.
 

Outline of Session: On the study area, count data for birds and plants will
 
be obtained and used to show sampling variation. Based on this
 
information, calculations will be made on a lap-top computer to
 
determine numbers of counts needed to provide reliable results.
 
Findings will be used to decide on the size of study plots and the
 
number of treatment replications needed to sample changes caused
 
by insecticide applications. At Alt Melloul, data obtained during
 
environmental monitoring will be entered into a P.C. computer and
 
analyzed using standard statistical methods. Moroccan partici
pants will each be provided the opportunity to solve problems
 
using both the lap-top and P.C. computers. Training should
 
enhance their ability to conceptualize and plan investigations
 
and to analyze findings.
 

References Needed:
 

1. Texts on experimental design and sampling.
 
2. Texts on statistical analysis.
 
3. Scientific papers illustrating the practical application of
 

methods presented inthe training session.
 

£aulomont and Suolies:
 

1. Calculators for each trainee.
 
2. A lap-top computer.
 
3. A P.C. computer.
 
4. Statistical programs.

S. Extra discs.
 
6. Computer accessories.
 
7. Printer 	paper.
 

\I 



Attachment 2
 

General description of activities during a field training session.
 

Day of Activitigs
 
.ay week .. . .. U.S. trainers .GOM trainees
 

1 Monday Travel
 
2 Tuesday 
 N 
3 Wednesday
 
4 Thursday Preparation 
5 Friday
 

N6 Saturday 
7 Sunday 
8 Monday Travel
N 

9 Tuesday Training Training
 
10 Wednesday 
 N 

N11 Thursday

12 Friday
 
13 Saturday 
 N N 

N N14 Sunday 

15 Monday 
16 Tuesday NN 

17 Wednesday NN 

18 Thursday N " 
19 Friday Travel Travel 
20 Saturday -N 

N21 Sunday -

I
 



Attachment 3
 

Tentative Schedule
 

April Selection of study area
 

May Training - ChE and Chemistry
 

June Training - radiotelemetry
 

July Training - population assessment
 

August Skill development
 

September Training - statistics and computers
 

October Skill development
 

February- Research - experimental application of insecticides to study
 
March plots
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Objectives of this effort were to meet with Bangladesh Scientific Officers
 
and the Denver Wildlife Research Center (DWRC) Project Leader, Dr. Michael
 
Jaeger, inthe Vertebrate Pest Section (VPS) of the Bangladesh Agricultural

Research Institute (BARI) to.(l) review thebackground andcurrent-research
 
effort related to the effects golden Jackals (Canfs aureus) have upon

Bangladesh agricultural production, (2)make recommendations regarding the
 
Jackal research program, and (3)instruct Bangladesh scientific officers
 
with 	regard to some current predator research techniques and procedures.
 

Background
 

In1978, USAID initiated a project with DWRC (then USDI Fish and Wildlife
 
Service, but administratively transferred to USDA Animal and Plant Health
 
inspection Service in1985) to assist indeveloping a VPS within BARI. The
 
major objectives of this project were to train Bangladesh scientific offi
cers and initiate research programs related to (1)assessing the problems

vcrtebrate wildlife caused to Bangladesh farmers and (2)developing
 
products and techniques to mitigate those problems. Most of the effort has
 
been directed toward reducing losses of grains caused by rodents, inboth
 
storage and field situations (Sultana ind Jaeger 1989a).
 

Inthe mid-1980's, some attention was directed toward studying golden

Jackals (Brooks et al. 19ES, Pochd et al. 1987). Three documents are
 
particularly relevant: (1) a survey of 1,110 Bangladesh farmers that
 
suggests substantial losses caused by Jackals, particularly to livestock,
 
sugarcane, and some fruits (Haque et a?. 1984); (2)a report indicating
 
that Jackals might be responsible for a 20-25% production loss of stgarcane

(Haque et al. 1985); and (3)a report suggesting Jackals might appreciably

reduce rodent damage to maturing wheat by preying upon the rodents respon
sible for the damage (Sultana and Jaeger 1989b). The VPS iscurrently

contemplating increased emphasis upon the role of Jackals inBangladesh
 
agriculture and is seeking advice and suggestions related to the direction
 
and nature of those efforts.
 

I visited Bangladesh briefly in1980 and have some familiarity with the
 
earlier work. During my rerct visit, I worked closely with Mr. Rajat K.
 
Pandit, who will be coordinating and conducting much of the Bangladesh

Jackal research effort.
 

Efforts during this consultancy were directed Inthe following five major
 
areas:
 

1. 	Conducting extensive discussions with Mr. Pandit and Dr. Jaeger

regarding current understandings of the Interactions between Jackals
 
and agricultural production, Jackal biology, and Bangladesh

agricultural practices.
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2. 	Analyzing existing data sets related to jackal research efforts.
 

3. 	Providing Mr. Pandit and Dr. P. Sultana an initial familiarization
 
with the Project microcomputer and computer programs LOTUS 1-2-3
 
and WordPerfect.
 

.4. emonstrating several researchproceduresandtechniquesto

Mr. 	Pandit, including trapping and handling Jackals, radio
instrumenting Jackals and Jungle cats (Fells chaus) (two video
 
tape 	recording sessions covering these aspects were completed and
 
left 	for future reference), and using radiotelemetry equipment.
 

5. 	Working with Mr. Pandit on a draft outline for a scientific
 
publication on the relative responsiveness of Jackals to broadcast
 
howls.
 

Comments
 

Despite a very high human density (1,500 people/mi'), Bangladesh is
 
primarily rural with small to medium-size carnivores surprisingly comon.
 
Civets (Viverra zibetha and Viverrlcula indfca), Jungle cats, and Jackals
 
are living inS1Bsn proximity to people. Survival of these species
 
apparently iscontingent upon maintaining a nocturnal activity pattern to
 
minimize contact with people and having adequate cover to avoid detection
 
or evade capture during the day. The latter appears to be provided
 
primarily by agricultural crops such as sugarcane, wheat, pineapple, jute,
 
and perhaps rice. Ifverified through scientific scrutiny, this could
 
become a very useful tool for manipul ating jackal populations to reduce
 
depredations.
 

Jackals are common throughout Bangladesh, with estimates of density as high
 
as 4-6 per kin insome areas. Farmers kill some, but Initial impressions
 
suggest that, with the removal techniques currently available, they do not
 
have a substantial impact on Jackal numbers, unless Jackals become
 
especially vulnerable during certain seasons of the year (e.g., when cover
 
becomes depleted at harvest times or during periods of flooding).
 

Previous reports concerning jackal depredations on agricultural crops
 
(Haque et al. 1984, 1985) indicate depredations on poultry, goats, dutks,
 
sugarcane, and melons are common. The methodology used inacquiring data
 
for their extensive study, however, was less precise than might bedesired
 
for making sound management decisions. The reported damage of 20-25% of
 
the sugarcane near Sripur by Jackals (Raque et i. 198S) was estimated on
 
the basis of a very small samle and seems unrealistic when the abundance
 
of sugarcane, the density of canes, and the density of Jackals are taken
 
Into 	account.
 

On the other hand, via a model of preharvest losses of wheat, Sultana and
 
Jaeger (1989b) suggest that Jackals may substantially reduce losses of
 
wheat by preying upon the two species of bandicoot rats (Bandecota
 
bengalensts and Barlcota Indies) that cause much of the losses.
 
Historically, many biologists have dismissed the role of predators in
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regulating populationr of prey species, especially rodents. However,
 
evidence Iscurrentl. accumulating that suggests predators may substan
tially impact prey populations insome situations. Several instances
 
(Knowlton 1976, Kie et V. 1979, Connolly 1978) coyote (Canis latrans)

predation on young deer (Odocofleus vtrglntanus and Odocotleus hemaonus)

and pronghorn (Antilocpraee r@cna) apparently limited populations to
 
lower densities than might be expected intheir absence. Similarly,
 
predation on young and adult hares (Lepus californfcus and Lepus

*mertcanus) appears to be implicated as a causal agent inthe cyclic
 
abundance of those ipecies. (Trostel et al. 1987; Stoddart and Knowlton,
 
unpubl. data). Sultana and Jaeger (1989b) only discuss the situation of
 
rodent populations inwheat, claiming the rats congregate inripening wheat
 
because it is the primary suitable forage for them during the spring and
 
that the rats become especially vulnerable during their wheat-harvesting

frenzies. They also claim that following the winter-spring harvest of
 
sugarcane, there isrelatively little alternate daytime escape cover for
 
Jackals except areas planted to wheat. As a result, Jackals concentrate in
 
the wheat at a time when the rats are concentrated in relatively small
 
areas and are vulnerable because of their preoccupation with storing grain.

The Sultana and Jaeger model will remain an hypothesis about grain-rodent-

Jackal interactions until scientific tests validate or refute it. It does,
 
however, suggest one potential benefit of Jackals to the farmers of
 
Bangladesh. Clarification of the Jackals' role with regard to regulating
 
populations of rodents should precede any large-scale Jackal control
 
programs.
 

ReggMandatons
 

1. 	Jackals are the most common medium-size carnivore in Bangladesh. 
Their size, abundance, and place In the trophic system puts them in 
conflict with several aspects of agricultural production. On the 
other hand, they may help to mitigate some agricultural problems
associated with rodents. Although problems caused by Jackals are 
certainly secondary to those caused by rodents, their impacts may be 
substantial. It Is important that the research program that has been 
initiated be strengthened to objectively assess the situation before 
demands for depredation relief compromise such analyses and safe and
 
effective damage reduction strategies can be developed.
 

2. 	Jackal research efforts should be coordinated and directed toward 
identifying and resolving problems that Jackals cause Inrelation to
 
Bangladesh agricultural production. There are a multitude of
 
questions of biological Interest; but at this point, many do not have
 
clear relevance towar'l clarifying the *net* economic impact of Jackals 
on Bangladesh farmers, nor are there any Indications they might help 
resolve some of the problems Jackals are currently known to cause. 
A suggested research program isappended. 

3. 	 The first priority of the research program should be a better 
description of the types and temporal distribution of damage caused 
by Jackals. Current efforts related to randomized, monthly Interviews 
with 	farmers In the areas around Srlpur seen particularly well
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designed and should provide a detailed understanding of livestock
 
losses over an annual period. On the basis of the data already
 
collected, itappears that the intensity of sampling needs to be
 
increased. Inclusion of questions related to anigal husbandry
 
practices inthe interviews could provide Importa!lt insights for
 
.........developingdepredation control practices (se Ro n ion18,
 
below). Eventually additional studies of this type will be needed to
 
provide agricultural damage assessments under circumstances existing
 
inother parts of Bangladesh.
 

4. The assessment of damage to sugarcane warrants special attention. One
 
means of Improving the quality of data might be to enlist the assist
ance of cane farmers to *collect" all damaged stalks from selected
 
fields at harvest time. Ininstances where farmers remove damaged
 
stalks before harvest, the collection needs to encompass that period
 
as well. The damaged stalks could then be Inspected by research
 
personnel, enumerated by cause (rat, jackal, trampling, etc.), and
 
comparisons made with estimates of the number of stalks harvested
 
from the same fields.
 

Because the sugarcane harvest extends over a 3-month period and
 
Jackals appear to use sugarcane as "escape covert* Jackals probably
 
concentrate inthe remaining cane as the harvest progresses. As a 
result, damage may Increase in Intensity as the amount of cane 
remaining diminishes. Thus it Is Important to distribute damage 
assessments throughout the sugarcane harvest season.
 

S. Additional efforts to develop jackal census procedures are not
 
warranted at this time. Many of the Immediate questions facing the
 
Jackal research program do not depend upon accurate estimates of
 
Jackal abundance and developing such capabilities would require an
 
Inordinate commitment of resources. Work on other canids, especially 
coyotes, suggests that iAndiuz of abundance are more practical than 
absolute estimates, but most of them require constraints indata
 
collection to reduce variability Inresults (Knowlton, unpubl.
 
report). The amount of human activity and the abundance of domestic 
dogs probably precludes the use of scat deposition rates (Davison 
0)or artificial scent stations (Linhart and Knowlton 1967, 

Roughton and Sweeny 1982) as indices of jackal abundance In
 
Bangladesh. Jackal responses to broadcast howls Isanother
 
possibility but preliminary analyses of data already collected
 
identified many factors contributing to variations Inresponse rates.
 
Modification of data collection procedures will be needed before the
 
technique will be suitable as an Index of jackal abundance. Analyses 
of the existing data on responsiveness of Jackals to broadcast howls 
should be completed as soon as practical, and Hr. Pandit should 
prepare a manuscript on this subject for publication.
 

6. The current radlotelemetry study should continue, with the number of
 
instrumented Jackals increased to more than 15. Data collection
 
should be modifled to encompass two objectives: (I)determining the
 
daytime resting cover used by Jackals (and possibl jungle cats)
 
throughout the year and (2)assessing sizes of te"Itories used by
 

5
 



Jackals inBangladesh. The first objective will provide insights for
 
developing depredation control strategies, and the second, a basis for
 
anticipating numbers of Jackals and needed distributions of
 
depredation control efforts. One goal requires telemetry locations
 
during the day, and the other, repeated locations throughout night
time-periods,
 

7. 	The most complex question facing the Jackal research program relates
 
to the role Jackals potentially play Inreducing damage to wheat by
 
feeding on rodents, particularly the two species of bandicoot rats.
 
The loss of grain to rodents has already been estimated (Sultana and
 
Jaeger 1989ab, and unpubl. data) and data from the radiotelemetry
 
study (see Recommendation 6, above) will provide information on how
 
well Jackals in the vicinity of Sripur attend* the wheat fields. The
 
most difficult aspect will be assessing the Impact of Jackals on the
 
numbers of rodents. Host previous attempts to assess the Impact of
 
predators upon populations of prqy have been inconclusive unless the
 
predators have been excluded from portions of the prey population. It
 
may appear practical to fence or *cage" individual bandicoot burrow
 
systems to exclude Jackals, but maintaining such Jackal exclooures in
 
situations like those encountered InBangladesh appears fomiJable.
 
Attempts at answering this question should probably be delayed until
 
after the risks Jackals pose to livestock and sugarcane have been
 
clarified (the rodent question may become moot) and until additional
 
thought has been given to the methodologies that would provide
 
reasonable answers. Itwill be Important to select experimental
 
techniques that will affect the results as little as possible.
 

8. 	Some agricultural problems appear to be of such a magnitude that some
 
Jackal damage management will be needed. Initial development of
 
depredation control procedures should not be delayed. The control
 
procedures could start by incorporating inquiries about chicken and
 
goat husbandry practices Into the damage assessment study to determine
 
whether some husbandry practices (e.g., cooping chickens at night,
 
tethering goats, etc.) appear to discourage Jackals or reduce losses. 
Work on several other jackal control procedures could begin as well. 
Minor modifications of the facilities at Joydebpur would make them 
suitable for testing attractants and toxicant delivery systems for 
Jackals. In the field, domestic dogs will pose major problems for 
most Jackal removal techniques. Tests with nontoxic baits containing
 
physiologic markers (e. ., Knowlton et al. 1988, 1989) could be used
 
to assess the risks various baiting procedures might pose for dogs or
 
other species (e.g., baiting the Interior of sugarcane fields,.p acing
 
baits Inside small "culverts," etc.). Detailed records of Individual
 
trap sites, types of sets attractants, length of time specific trap
 
sites are used. etc., during Jackal trapping efforts could be an
 
Important source of informatIon for developing techniques to Increase
 
the efficiency or capturing Jackals to reduce depredations.
 

9. 	The VPS staff at BAR seems enthusiastic and comitted to under
standing and resolvingthe problems vertebrate wildlife cause to
 
agricultural production In Bangladesh. However they are not
 
currently prepared to pursue those efforts on their own. They will
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need technical, intellectual, and moral support from outside BARI to
 
accomplish their mission.
 

Necessity dictates the Jackal research program (appended) be conducted
 
primarily as a group of field research projects that will require up
 
to 3 weeks of field effort each month. Successful completion will
 

availability of-vehicles, drivers, support -equipment 
Imicrocomputers, etc.), as well as use of competent field assistants.

-requireroutine 

n addition, the Jackal research effort will need better access to
 
study sites Juring wet periods than will be afforded by vehicles
 
normally available. Acquisition of a small, 4.wheel drive all
terrain-vehicle (ATV) isstrongly recommended to permit the Jackal
 
studies to proceed when normal vehicle access Isimpractical.
 
Assistance for acquisition and servicing radiotelemetry equipment,
 
Instruction inusing the computer for handling and analyzing data,
 
etc., will also be needed. The video record/playback capabilities at
 
the VPS facilities at Joydebpur raises the possibility of providing
 
some training inthe form of VHS video cassettes, but presumes support
 
to develop appropriate materials for use inthe Bangladesh situation.
 

10. Serious consideration should be given to providing additional academic
 
training for Hr. Pandit at a foreign institution. He isenergetic,
 
comprehends and assimilates new Information reidily, and appears
 
intellectually curious. Current constraints on length of foreign
 
training sponsored by USAID seems unrealistic for typical advanced
 
degree programs inthe field of wildlife management. These con
straints might be mitigated to some degree through appropriate counsel
 
and negotiation with an appropriate academic institution. Utah State
 
University iscurrently establishing acomprehensive program for
 
managing problems caused by wild vertebrates, Including creation of a
 
Center of Academic Excellence InAnimal Damage Hanagement. Hr. Pandit
 
may wish to initiate contact with them. There would be important
 
advantages inhaving him use a topic directly applicable to Bangladesh
 
agriculture for his dissertation research. Hr. Pandit might be able
 
to use data he iscurrently collecting as the basis for a Ph.D.
 
dissertation, but such an arrangement would have to be worked out
 
ahead of time and may require negotiations. Ifcomitments could be
 
arranged to use data currently being collected, the foreign training
 
assignment might be kept within the time constraints currently
 
recognized by USAID.
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SUGGESTED JACKAL RESEARCH PROGRAM FOR BANGLADESH
 

I. Jackal dama assessment near Sriour (farmer Interview)
 
--.......Study inprogress .------...... ....
 

Increase sampling intensity to 5 hectares within each of 4-km'
 
blocks each month (random selection of blocks and hectares to
 
be sampled). 

- Continue Interview process for 12 months at increased sampling
intensity.
 

- Tentative data form left with R. K. Pandit at Joydebpur.
 

11. Study of daytime resting cover for Jackals
 

- Enhance radiotelmetry study inprogress (preferably before 
1990 flooding season begins). 

- Instrument 15-20 adult Jackals. 
- Determine daytime resting cover for each Jackal 10 times each 

month for I full year. 
- Quarterly, estimate Jackal home range/territory size by

locating a minimum of S Jackals at hourly Intervals for 
3 consecutive nights.
 

* Determine whether Jackal abundance can be accurately assessed
 
by trying to flush instrumented Jackals from sugarcane fields
 
(before the cane exceeds 3 feet inheight).
 

i1. Assess ackal damage to sugarcane
 

- Conduct damage assessment Inthe Sripur area during the 1990
1991 harvest season. 

- Obtain cooperation of sugarcane farmers to collect and save all 
damaged stalks of cane from at least 25 fields selected at 
random. 

-	 Estimate total number of canes In each of the sam fields by
determining the number of cane stubs on a series of random
 
plots within each field after harvest.
 

IV. 

a 	Examine data from Study Itto determine the degree to which
 
Jackals "attend" to grain (wheat or rice) fields.
 

-	Think through the experimental possibilities.
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- Conduct Initial tests of potential procedures in1991.
 

- Pursue study inearnest starting early In1992.
 

V. 	Exoand damaoe anssesnt database from area around Srjour to other
 
.......oRg .. ..-.. . ... ........ .. ..... .. ..
ttons lof -j i nol a des h -- . .-- ......... .... ... ......... .....
 

- Identify procedures by late 1991.
 

- Initiate in 1992.
 

VI. Comolete oublication on elicited bowline resoonses of Jackals
 

a 	Complete initial draft by May 1990 and submit to F. F. Knowlton 
for review. 

a Revise and submit for publication by October 1990. 
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_________ _________ _________________ __________ _________ 

_ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ __ __ _ _ _ ___ _ _ _ _ 

Heotare No.:
 

ENVIRONMENTAL DATA - JACKAL STUDY 	 Date: 

Observer: _ 

No. of tress:
 

Banana ,,_,_ Litchi
 

Bamboo Other
 

Jack fruit
 

TOTAL
 

CrOooin9 2attern: 
Mean No. rat 

Field Length(m) Width(m) Crop type height burrows 

1 

3 

5
 

6
 

9 I I I I 	 _ _ _l_ _ II[II III 

103 __ _ __ __..............__ _ __ __ _ _ __ _ __ _ _ __ _ __ _ 

11 4 

5iii 1i i irli __ _ __ _ __I__ I _ I 	 _ _ __ I__ _ __ _ _ __ _ _ 

I I I _ _ _ __ _ _ _ __ _ __ _ _ _ _ _ _ ___ _ II_ I I I _I6l

13 ..
7 

14 	 ...
 

3. I____II __I ______I __ ___ll_________1 	 - 



Hectare No.:
 

ENVIRONMENTAL DATA - JACKAL STUDY 	 Date:, 

Observer: ___ 

Human aspecto0
 

No. of houses 	 No. of families
 

No. of people 	 No. of dogs
 

Livestock data (Nos.A:
 Livestock lost (killed) in previous month to:
 

......... 


Current -
number 
(alive) Jackal 

Jungle 
cat Civet Mongoose Raptor Other Unknown 

Buffalo 

Cows 

Sheep: (adults) 

( l a m b s ) ... . 

Goats:(adults) ...._ .. ... 

(kids) 

Chickens (ad) 

Chickens (1/2) 

Chicklets 

No. Predators killed
 

Comments:
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zdent. Ngs : 

ANIMAL HANDLING FORM 

Capture information:
 

Capture date: ..... __
 

Release date: -. .. 

Trap type: 


Ba it: 


Animal data: 

Species: 

Sex: 


Age: , _ ,_ 

Weight (kg): 

Se21al comments/conditiops:
 

Teeth:
 

Body:
 

Pelage:
 

Reproductive:
 

Other:
 

Tags: (L) 

Transmit. No. 

Transmit. freq. 

(R) 

g 

Block No.: 

Cover type: 

Measurements (mma: 

Total lgth. . ...... 

Head lgth. 

Tail lgth. 

Hd. ft.lgth.______ 

Ear lgth. .......... 

8 U e: 

Blood 

Tooth 

Repro.. 

Fecal 

Other 
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Suggested Outline for Elicited Jackal Howling Response Paper
 

SOME 	FACTORS AFFECTING RESPONSES ELICITED FROM GOLDEN JACKALS
 

Pandit, Rajat K., Vertebrate Pest Section, Bangladesh Agricultural Research
 
Institute, Joydebpur.
 

Jaeger, Michael M., Denver Wildlife Research Center, Animal and Plant
 
Health Inspection Service, U.S. Department of Agriculture, Denver,
 
Colorado, U.S.A.
 

RH:
 

Abstract:
 

I. 	Introduction.
 

A. 	Background.
 
B. 	Purpose.
 

1. 	Examine elicited Jackal howls as potential census method.
 
2. 	Define limits under which itisuseful.
 

a. 	Examine seasonal effects.
 
b. 	Examine influence of time of night.
 

II. Study area.
 

A. 	Location and size.
 
8. 	Topography.

C. 	Habitat/land use (influence of cover).
 
D. 	Human density.
 
E. 	Relative Jackal abundance.
 

III. Methods.
 

A. 	Time frame.
 
B. 	Procedure.
 

I. 	Delineation and randomization of blocks.
 
2. 	Play recorded Jackal howls (difference between procedures


insummer and winter).
 
3. 	Listen - record number of groups and Jackals responding.

4. 	Use light to determine ifany Jackals are visible.
 
5. 	Record other parameters.
 

a. Time.
 
bo Wind speed.
 
c. 	 Light conditions. 
d: 	 Habitat conditions.
 
e. 	Jackal approaches.


C. 	Analyses.

1. 	Used Lotus 1-2-3 spreadsheet.

2. 	Segregated by category and calculated means, s.d.
 
3. 	Statistics used.
 
4. 	Graphic displays.
 



Outline for Elcited Jackal Howling Resoonse Paoer lCon'tl
 

IV. Results.
 

A. 	Data acquisition (amount of data).

1.Number of -nights-(summer- and .winter). 

2. 	Number of attempts at eliciting responses.
 
B. 	Comparison of responses to 1st, 2nd, and 3rd playings.
 
C. 	Overall effect of light (levels 1,2, 3, and 4). 
0. 	Comparisons of temporal responses on moonlit and dark nights.
 

1. 	Percent of stations with responses.
 
2. 	Mean number of groups x hour.
 
3. 	Mean number of jackals x hour.
 

E. 	Jackal approaches.
 

V. Discussion.
 

A. 	Effect of light conditions on responses.
 
1. 	Bright - spike Inresponses 2-3 hours after sunset.
 
2. 	Dark - relatively even response rate throughout dark
 

period.

B. 	Difference associated with season.
 

1. 	1-2 hour shift inpeak response (moonlit nights).
 
2. 	Delay Inwillingness to respond insumer.
 
3. 	Possible reasons.
 

a. 	Absence of cover?
 
b. 	Avoiding people?
 
c. 	Is this typical of C. aureus elsewhere? 

1)Other studies. 
2) Ishurdi. 

d. Breeding season - territoriality.
 
C. 	Implications.
 

1. 	Elicited responses as Index to abundance.
 
a. 	Not all Jackals always respond.
 
b. 	Fraction of population responding changes with light
 

conditions.
 
c. 	Need to standardize conditions for collecting data.
 

(1) Dark nights provide more uniform data over a 
longer time period.

(2) 	 Peak numbers of responding groups and numbers of 
Jackals 2-3 hours after sunset on moonlit 
nights. 
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ITINERARY 

Date Local!on Activity 

February 4-5 Denver, Colorado, Travel 

Uruguay, via Miami, 
Rio do Janeiro, and 
Buenos Aires 

February 6-15 Montevideo Project development with the 
Food and Agriculture Organi
zation (Fm) office and 
Uruguayan lead agency and 
counterparts 

February 16 Montevideo to Salto, 
Uruguay, and Concordia, 
Argentina, and return 

Travel; Joint session with 
lead agencies of Uruguay and 
Argentina 

February 17-18 Montevideo Report writing 

February 19-20 Montevideo to Delores, Visit bird problem areas 
Uruguay, and return 

February 21 Montevideo Report writing; preparation 
for Joint session with 
Argentine and Uruguayan 
counterparts 

February 22-23 Montevideo to 
Concordia, Argentina, 
and return 

Travel; session with 
Argentine counterparts; 
FAO debriefing 

February 23-24 Montevideo to Denver 
via Rio do Janeiro 

Travel 

and Mimi 

March 14-15 Denver, Colorado, to Travel 

Rome, Italy 

March 15-16 RMe FAD headquarters debriefing 

March 16 Rome, Italy, to Travel 
Kuala Lumpur, Malaysia 



SUMMARY
 

The purpose of this trip was to prepare a 1-year plan of activities for
 
implementing the FAO Project TCP/RLA/8965AA) "Integrated Control of Bird
 
Pests.* The consultant met with the FAO Regional Representative in
 
Montevideo to discuss the bird project and the purpose of the current
 
mission. He later met with the Coordinating Group (CO),the membership
 
consisting of officials of both Argentina and Uruguay that_ischarged with.......
 
coordinating bird management activities common to-both countries. -Together

with their designates, the consultant gathered information on the primary

bird problems comuon to the region, made visits to the field, and partici
pated Injoint sessions and individual meetings to determine the best way
 
to begin the FAD bird project. Eleven consultants, Including project
 
management, were scheduled at appropriate times of the year for consultants
 
to accomplish their Tems of Reference. Tentative plans were drafted for a
 
proposed training course; these plans Include time, target audience, and
 
suggested topics.
 

BACKGROUND 

Previous FAO consultancies (Bucher, 1985; D Grazlo, 1985; Heitzinger,
 
1985) conducted under FAO TCP/URU/4401 and other reports from Argentina,
 
Uruguay, FAO, and USAID (Bucher and Bedano, 1976; Calvi et &l., 1976;
 
Doe Grazio, 1985; FAD, 1980; Martinez, 1976; Mott, 1973; Rodriguez, 1983;
 
Zaccagnini and Bucher, 1983) have shown that pest birds In the region are
 
causing significant damage to agricultural crops. This documentation
 
and an Increased concern by crop protection authorities inArgentina
 
and Uruguay led to a joint meeting in 1987 inCordoba, Argentina, to
 
(1)discuss the bird problems, (2)present results of research and control 
operations, and (3)formulate a proposal for technical assistance (IICA, 
1987). This proposal called for International assistance to develop 
a comprehensive Integrated bird pest management strategy fur the most 
important bird pest problems common to the region. This proposal was 
later Improved, finalized, and submitted to FAO for approval. 
The resulting 1-year, binational FAD Project Document TCP/RLA/8965(A)
 
"lntegrated Control of Bird Pests" was approved inAugust 1989.' The
 

project will focus on the major bird pest problems common to both Argentina

and Uruguay indeveloping a control strategy which, at reasonable cost and
 
with minimum environmental and human hazard, will protect primary crops
 
from serious bird damage. Eventually such a strategy should benefit other 
regions of South America that share these same primary bird pest problems. 
The ultimate objective of the 1-year FAD bird project Isto prepare a 5 
year plan for Implementing an Integrated bird pest management project 
In the binational area.
 

The purpose of this consultancy was to develop a specific plan for Imple
menting the Intent of the 1-year FAD bird project. The Terms of Reference 
Include the following:
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1. Incollaboration with the Coordinating Group (CG), obtain existing
 
information on the problem of bird pests inArgentina and Uruguay
 
based on reconnaissance visits, field visits, and meetings Inboth
 
the public and private sector.
 

2. From information gathered inNo. 1 (above), define and organize a
 
plan of activities indetail for the first year of the project
 
which,wil]describe how the problems caused by bird pests will
 
be managed InArgentina and Uruguay. The plan of activities should,
 
include required personnel, budget (expenses), and a calendar of
 
activities.
 

3. Participate inthe organization of a training program which the
 
bird control units from each country will initiate and expand,
 
with assistance from the project, to a national level. The plan
 
will include topics, target audience, schedule, and budget.
 

4. Prepare a report of mission that includes all the information
 
necessary by which technical nfficials at FAO headquarters will
 
be able to follow up on activities.
 

ACTIVITIES
 

To determine the primary bird pests and the most important crops affected,
 
the consultant gathered published information, talked to local bird
 
experts, discussed bird damage problems with crop protection authorities,
 
and made field visits to areas with bird problems. The following
 
information was obtained:
 

Bird Problems inthe Region
 

The Rio de IaPlata Region, which includes portions of Argentina and
 
Uruguay, isa major agricultural area for raising crops and livestock.
 
Several bird pest problems that occur inthe region are shared by neighbor
ing countries. Control efforts Inone country can easily be negated by a
 
lack of effort from across the border. Argentina and Uruguay have been
 
independently supporting bird research and operational control programs.
 
Although some success was achieved, both countries now realize that some
 
major bird pest problems will require a binational or regional pproach.
 
For example, some bird control efforts carried out on only ono side of the
 
Rio Uruguay have been unsuccessful due to Imigration of the problem
 
species from across this river border. A cooperative program that con
siders bird biology, behavior, and crop damage inthe region--not Just In
 
each country--is essential to reducing losses that now limit agricultural
 
production inboth countries.
 

Damage estimates caused by birds are valued at U.S. $6million per year
 
inUruguay and U.S. $36 million inArgentina (FAO, 1980). Doves (Zenalda
 
sp.), pigeons (Columba spp.), and parakeets (Iylopsftta sp.) are major bird
 
pests, comon to the region. InUruguay, blackbirds (Iolothrus sp.,
 
Agolefus sp., and Pseudolefstes sp.), finches (Sicalls sp.), and ducks
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Oendrocygna sp. and Nette sp.) are also involved indamaging crops
 
Table 1). Bird damage occurs both during the germination and maturation
 
of grain crops. Soybean and sunflower are particularly susceptible to
 
damage during germination; but wheat, sorghum, corn, and rice are also
 
affected. Sorghum and sunflower receive significant damage when maturing;

but corn, wheat, barley, rice, and fruit crops (apples, pears, and peaches)
 
are also affected. InArgentina, sunflower, sorghum, corn, and wheat are
 
the primary crops damaged-by doves, parakeets, and pigeons (Table2)
 
Geese (Chloophaga spp.) and finches (Sicalts sp.) also are responsible for 
damage to wheat.
 

Ptimary Bird Problems In Araentina and Uruguav
 

Four principal bird pest species cause significant crop damage InUruguay
 
(Table 3) and inArgentina (Table 4). The bird pest problems ineach
 
country are very similar, with the exception of the geese damage to wheat
 
and pasture inArgentina. Thus, the primary bird pest problems common to
 
both countries are the Eared Dove, Honk Parakeet, Picazuro Pigeon and Spot
winged Pigeon. A brief summary of the biology, behavior, and damage for
 
each bird isgiven inAppendix II. These bird species and their most
 
significant damage problems should receive primary attention during this
 
FAO project.
 

Project Imolementatioite
 

The Salto Grande Binational Area (SGBA), which borders both countries, is
 
an appropriate area to base the project and conduct field work. Itwill
 
offer facilities, personnel, and accommodations to support the project
 
headquarters site and is near the bird problems common to both countries.
 
Counterparts from each country would be ablt to meet and perhaps even work
 
together on certain tasks associated with this project. The SGBA was the
 
site where a binational program on fruit flies was recently implemented.
 
FAO and agencies from Argentina and Uruguay are, therefore, familiar with
 
the procedures associated with a binational program.
 

Consultancv Schedule 

This 1-year project will use the experience of several experts who will
 
work with scientists from Argentina and Uruguay to develop a strategy for
 
managing bird pest problems in the region. From the Information on bird
 
problems obtained during this consultancy, the counterparts and consultant
 
determined appropriate times for each consultancy. Bird damage problems
 
peak twice a year--from October to December and again from March to Hay.

T project manager should arrive at the duty stat ion InSeptember 1990, 

followed later b other consultants. The following timotable, established 
during the consurtancy, is a proposed schedule for project personnel. Not 
shown In this timetable isthis consultant's recommendation (added after 
this consultancy) for two, 2-week technical assistance consultancies, 
described below. Consultancy fos. 4, 10a, and lob are new. The proposed 
Teros of Reference recommended by this consultant for each new consultancy 
are Included InAppendix I. 
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Timetable showing the optimal time period for completing each of the
 
11 consultancieL
 

Month 
Duration Mggo 1991 

No. Consultancy (months) F... S 0 N D J F M A H J 

------ProAtXl .X.X. - X 
2.Prlot avl omnt 3. X 

4. Biologca control-

54 Agri Ultual systams 
6. Extensontraining
7. Eggtoxicolopv 

2 
2 
3 

X X 

x 
XX 
XX 

9. Damage assessment(atistics} I X 

10. Nonlethal chemical 
control 

a. repellents 
b. chemosterilants 

1 
I 

X 

TOTAL 28 

FAO technical visit 0.5 x 

No. a Number from Project Document Annex, with Nos. l0a and lOb added per
 
amendment (see Appendix IV-6 and IV-7). 

X a Full month 
x o 0.5 month 

Exolanattons forTime Table
 

Project evolomet - The current consultancy Isconsidered part of
 
this category of the Project Document. The Terms of Reference
 
require that the second consultant will Initiate the development of a
 
S-year integrated bird pest management, binational project proposal
 
and will jointly, with the project manager and consultants, develop a
 
funding proposal that will be submitted to potential donors. ItIs
 
now suggested that an additional month be added to the original Terms
 
of Reference so that a consultant can visit the project for 2 weeks
 
inNovember 1990 to provide a current project assessment to FAO head
quarters for their project visit scheduled for January 1991. The 
remaining 2 weeks of this proposed 1-month consultancy isscheduled 
for Nay to provide input to the project development consultant 
scheduled for Nay-June 1991 and to assist the project manager in 
completing the final report, the 5-year binational project proposal,
 
and the funding proposel.
 

Iioloheal control - This term was used inthe Project Document
 
(Annex 1.4, Terms of Reference), but not Inthe personal services
 
amendment which was later approved. One consultancy listed inthe
 



above table (habitat management) fits into this category as a
 
cultural control method (one kind of biological control). Repellents

and chemosterilants are nonlethal chemical methods of control and 
should not be Included under biological control.
 

Extmngion- The training and extension specialist will assist the
 
project manager inthe planning and conducting of the general

training course# The timing of this consultancy has been scheduled 
so-this -can-be-accompl ished4 

Resoonsibility for Project OutDut
 

The FAD Project Document, its attached Terms of Reference, and the personal
 
services amendment to the consultant list In the Project Document, do not
 
always use the same language in desc.-Ibing duties of each consultant.
 
Therefore, to clarify this situation, each section was compared and
 
summarized by Lhe consultant in the following table, which indicates who
 
should be responsible for each of six major output areas addressed in the
 
FAO Project Document:
 

Consultants and their responsibilities according to signed Project Document.
 

Protect Outout 
Binational Roost 

no. 
1L 

Consul tancy 
Projec Mnama 

S-year
project 
proposal 

General 
technical 
document 

XXX 

Draft 
final 

report 
Funding 
proposal 

General 
training 
course 

toxicant 
soc./env. 
Impact 

3. Lethal chemical 0 0
" --81onta€n 

4. B1o ial control

9.~~~seie am 

V I a 9 1 

a.: repellents o 
b.chemosterilants o 

X - primry responsibility; o - Input required by Project Documnt; ? - inputiplied by language in Project Docment. 
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As a part of this consultancy suggestions from counterparts were gathered 
in formulating son Initil! plans for conducting training during the 1-year 
FAO bird project. The following information will provide the project 
manager and the extension/training consultant with a framework from which 
to finalize training activities:
 

Sminars for Countergarts 

Each of the project consultants will present a technical seminar
 
sumrizing the major components of his/her specialty and discussing
 
the results of his/her consultancy. This seminar will be presented
 
to selected country counterparts near the end of the consultant's
 
mission. Ifnecessary, non-Spanish speaking consultants can use
 
national counterparts as translators. This particular training 
component Is Included inthe Terms of Reference for many of the 
consultancies. Prior to arrival and during the consultancy each 
consultant should prepare for the seminar presentation. Slide, 
movie, and overhead projectors as well as a conference room will be 
available for this seminar at the SOA headquarters.
 

general Trainina Course 

The second training component of this project Isa general or basic 
training course on Ointegrated Bird Pest Management Inthe Rio de la 
Plata Region of South America.' This training course will be con
ducted for the benefit of technicians Involved inbird control 
operations and/or research from public and private sectors of 
Argentina and Uruguay. Counterparts assigned to this project by the 
host countries (see Contacts and Acknowledgments" section for names) 
will take a lead role inthis training. Uruguay expects as many as 
30 people, Including technicians from Sanidad Vegetal (public sec
tor), the farmer associations or cooperatives (private sector), and 
perhaps some university people Involved Inbird research. Argentina 
would have at least as many potential participants. However the 
budget does not contain enough money to reimburse transportatlon and 
per diem expenses for more than 60 people. If he training will 
reuire more than 6 days, the number of participants will have to be 
redced accordingly, from 60. Each country should select trainees 
who will be able to take a led role Innational training programs to 
reach others needing this training Intheir respective countries. 
Materials for national training will be developed within the project. 

The extension specialist w11 plan and conduct this general training 
course and draft a training manual during the extension and training 
consultancy visit. Consultants who will be in the SM at the tin 
of this training should al.o plan to present a few lectures. Any one 
completing hIs/hr consultancy prior to the general training course 
should provide an outline and guldamce to the national Coontepart 
who in turn, Villpresent Information on the consultant's topc. 
Nationl counterparts with specific expertise shuld be ava!Ile to 
assist In translating for training consultants who do not speak 
Spanish, Counterparts will also present lectures and coordinate 
field trips and/or demonstrations. 
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The course should begin InApril 1991 be at least 5 days, and
 
include lectures, demonstrations, field work, an evaluation, and a
 
pretest/posttest to determine effectiveness.
 

Suggested topics to be Included are as follows:
 

Ionleg
 
PRETEST
 
PROBLEM DEFINITION
 

Major bird problems common to the Rio de la Plata Region 
Bird damage, assessment, losses (value)
 

BIRD BIOLOGY
 
Basic biology and behavior of the primary bird pest species

Populationdynamics


BIRD P[ST NAGEMENT 
Integrated pest management
Habitat management
 
Lethal control
 
Nonlethal control
 

ENVIRONMENTAL AND HUMAN HAZARDS
 
Environmental hazards
 
Human hazards
 

EXTENSION
 
Extension and training


LAB AND FIELD DEMONSTRATIONS 
Lab exercises
 
Field exercises
 

POSTTEST
 
COURSE EVALUATION 

The seminars and general training course are expected to provide 
adequate materials that should be appropriate to assemble In a 
training manual that Is specific for the primary bird pest problems
Inthe region. Such a manual, with appropriate visual aids could
 
eventually be used by counterparts for national bird control training
 
programs. Organization of this mnual could take the following form:
 

k*lol (to determine extent of knowledge before training) 

Toio (to follow those presented at the general training course At 
Salto~rande)-.For each topic, give the following: 

R(describe how the topic relates to bird pest managment)
describe why It Is Included)H L (list what the student Is expected to learn)

l sde the major points of the presentation) 

fslital (determine effectiveness of the course) 
ftvluatiUL (tnclude comments from participants to Improve course) 

S 



Budget Estlmites for the Consultancles and the General Tranln9 Course
 

This project isbudgeted for $380,000. Funds are retained by the FAO
 
Regional Representative inMontevideo, Uruguay, but available to Argentina
 
and Uruguay. Equipment and supplies will be ordered by FAO inMontevideo.
 
Total cost for consultancies and training isnow estimated to be $259,500,
 
leaving $20,500 for funding additional consultancies recommended Inthis
 

rprt.-

Consultancv Budget Estimatg
 

Consultancies 


1. Project manager 

2. Project development* 

3. Lethal chemical control 

4. Biological control-

habitat management 

5. Agricultural systems 

6. Extension/training 

7. Ecotoxicology

8. Population biology 

9. Damage assessment 


(statistics)
 

Duration 

(months) 


9 

3 

3 


1 

2 

2 

3 

2 

1 


10. Nonlethal chemical control 
a. repellents 
b. chemosterilants 

I 
_1 

Total 28 

* Doen i Include acdcMrad I molh reommended inOft repott 

Training Budget Estimate
 

General training course at Salto Grand* Binational Area
 
(SGBA) for 60 people
 

Travel - $ 30.00/trainee round trip 

Per diem - $ S0.00/trainee/day (5days)

Materials, supplies, miscellaneous 


Total 


Estimated
 
Costs
 

$64,500
 
27,000
 
27,000
 

10,000
 
18,000
 
18,000
 
27,000
 
18,000
 
10000
 

10,000
 
10000
 

$239,500
 

$ 1,800
 
15,000
 
3,200
 

$20,000
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RECOMMENDATIONS
 

Because several consultancies will be conducted in a relatively short
 
time, FAD should require that each consultant draft a report in
 
English or Spanish prior to departing Argentina/Uruguay and prepare a
 
final report within 2 weeks of returning home. There isno provision
 
ntnhe Project-Document for translating;- therefore,-this consultant .......
 
recommends that each consultant be responsible f~r submitting a final
 
report inEnglish or Spanish and that FAO be responsible for any

required translations.
 

2. utiles of Host Governments
 

Host government contributions to the project are specified on pages 9
 
and 10 of the Project Document (see Appendix IV,pages 9 and 10, In
 
this report). These contributions are sufficient Ifprovided ina
 
timely manner. Between now and the beginning of the project In
 
September 1990, host governments should assure themselves that
 
facilities and logistical support will be available Inand around the
 
SGBA. National counterparts InArgentina and Uruguay have already
 
been designated. They should be kept Informed by their respective
 
government heads of any project development activity which will
 
affect counterpart Involvement.
 

3. FAO Duties to be Undertaken
 

FAG must, as soon as possible, select and recruit a project manager.

The designated project manager can then provide Input which will
 
later facilitate his/her Terms of Reference, which will officially

begin InSeptember.
 

Secondly, FAD must select and recruit personnel for each of the other
 
consultancies. This consultant, with input from Argentine and
 
Uruguayan counterparts, his recommended a person for each of the
 
11 consultancles (see Appendix 111). All have Indicated Interest and
 
availability; however, FAO needs to contact and recruit them. Con.
 
sultants from the Denver Wildlife Research Center can be recruited
 
through Dr. Richard Bruggers, Chief, International Programs Research
 
Section to facilitate the recruitment process.
 

4. E£aulmnt Needs 

There will not be a large demand for equipment and supplies required
for Implementing this project. One vehicle, preferably with 4-wheel 
drive, will be the only major exense. However, the project manager
and the consultants should each be requested to provide a list of 
materials they will require and submit Itto the FAO office in
 
Montevideo for action. This needs to be done as soon as possible so
 
that these materials will be available by September 1990.
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5. DWRC Coordination
 

The International Programs Research Section (IPRS) of the Denver
 
Wildlife Research Center (DWRC) has agreed to coordinate the
 
consultancies of the following DWRC scientists for the approximate
 
time periods indicated in this trip report: Dr. Michael M, Jaeger,
 
Mr. Roger W. Bullard, Dr. James 0. Keith, and Dr. Richard L.
 
8Bruggers.,-- .... 

6. Conduct of Project Activities
 

Each of the consultants will perform work which will benefit both
 
Argentina and Uruguay. Field visits, field work, demonstrations, and
 
counterpart involvement should ideally occur ineach country.
 
However, time constraints and practical considerations may dictate
 
this to be highly impractical for some consultancy work. The project
 
manager should be in the best position to determine the appropriate
 
locations for any specific studies and whether or not duplication of
 
any work would be practical.
 

7. Project Manager
 

This expert should be recruited as soon as possible. Since several
 
other consultancies will involve Denver Wildlife Research Center
 
personnel, the project manager should schedule a visit to the DWRC
 
prior to arrival at the duty station,
 

8. Project Assessment
 

An additional month should be added to project development Terms of
 
Reference so that a consultant can visit the project for 2 weeks in
 
November 1990 to provide a current project assessment to FAO
 
headquarters for their project visit scheduled for January 1991. The
 
remaining 2 weeks of this proposed 1-month consultancy is scheduled
 
for May to provide input to the project development consultant
 
scheduled for May-June 1991 and to assist the project manager in
 
completing the final report, the 5-year binational project proposal,
 
and the funding proposal
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Table 1. Summary of Bird Pest Problems inUruguay (from De Grazio, 1985).
 

Order 
of 

'Importance-------Crop 

Acreage 
(h!) 
1983 

Crop 
Species 
causing 

MaJor 
Tin damage 

-stageadageperod areas 

I& Sorghum 58,998 Mature Blackbirds Mar-May Rio Uruguay* 
Doves** 
Parakeets 

Emergent Blackbirds 
Doves 

Oct-Nov 

lb Sunflower 40,661 Nature Parakeets Mar-May Rio Uruguay 
Doves 

Emergent Doves Oct-Nov 

]c Barley 61,458 Mature Blackbirds Nov-Dec Rio Uruguay 
Doves 

2a Corn 37,855 Nature Parakeets 
Doves 

Mar-Apr Rio Uruguay 

Emergent Doves Oct-Nov 

2b Wheat 270,216 Mature 
Emergent 

Doves 
Doves 

Nov-Jan 
Jun-Aug 

Rio Uruguay 

2c Rice 67,024 Mature 
Emergent 

Blackbirds 
Ducks 

Feb-Mar 
Oct-Nov 

Departmento 
Treinta y Tres 

3 Fruits - Nature Parakeets Dec-Apr Departamentos
Bud stage Canelones and 

San Jose 

4a Soybeans 11,919 Emergent 	 Doves Oct-Doc Dispersed 

4b Peanuts 0 ature 	 Blackbirds Mar-Nay Rio Uraguay 
Parakeets and 
Doves 	 Tacuarembo 

Emergent Blackbirds Oct-DecDoves 

D u) nki n, .No , Sodom and Cdonk
*'Dome kidude dome (Zovmft awmW) and/ce Mons (oWnbW W)p 



Table 2. Summary of Bird Pest Problems inArgentina.
 

Order 
of 

importance Crop 
Crop 
stage 

Species 
causing 
damage 

Time 
period* 

MaJor 
damage 
areas* 

1 Sunflower Mature Doves 
Parakeets 
Pigeons.. 

Aug-Sep Buenos Aires, 
Cordoba, Entre 
RioSanteFe 

Emergent Pigeons Sep-Nov Santa Fe, Entre 
Rios, Cordoba, 
Buenos Aires 

2 Sorghum Maturing Doves 
Parakeets 

Feb-Mar Cordoba, Entree 
Rios, Santa Fe 

Emergent Doves 
Pigeons 

Oct-Nov Cordoba, Entre 
Rios, Sante Fe 

3 Corn Mature Parakeets Jan-Mar Buenos Aires, 
Cordoba, Santa Fe, 

Entre Rlos 

4 Wheat Emergent Chloephaga Aug-Sep Buenos Aires 
spp. 
Parakeets 

Milk stage Finches Oct Entre Ros 

Mature Doves Nov Buenos Aires 
Parakeets Cordoba, Entre 

Rios, Santa Fe 

S Fruit Nature Parakeets Nov-Dec Buenos Aires, 
trees (peaches) 

6 Soybean Emergent Pigeons 
and Doves 

Nov-Dec Cordoba, Entre 
Rios and Santa Fe 

7 Pasture Emergent Chloephaga 
spp. and 
Pigeons 

Mar-Apr Buenos Aires 
Entre Rios 

8 Forest 
(Eucalyptus
and Pinus) 

Seedling Parakeets Sante Fe, 
Entre Rios 

9 Structures Electric Parakeets Cordoba, Entre 
poles Rlos and Santa 

Fe, Auenos Aires 

Airports Doves Jan-Dec Buenos Aires 
Cordoba, Entre 
Rios, Santa Fe 

Nighthawks Jan-Feb [ntre Rios 

O Iuge InteBuenoee winceIsgn 
ohwmomno- mp-law 

Iya M pvt o Ow o n omped tath 
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Table 3. Primary Bird Pest Problems inUruguay.
 

Comon name Scientific name Local name 

Eared Dove Zenalda auriculata paloma torcaza 

Monk Parakeet Ifyopsftta monachus 	 cotorra 


Picazuro Pigeon Columba pfcazuro 	 paloma de monte 

paloma grande 


Spot-winged Pigeon Columba meaculosa 	 paloma manchada 


Table 4. Primary Bird Pest Problems InArgentina.
 

Comon name Scientific name Local name 

Eared Dove Zenalda aurlculata paloma torcaza 

Monk Parakeet Myfopsitta mmnachus 	 cotorra, lora, 
or cats 

Picazuro Pigeon Columba plcazuro paloma turca 

Spot-winged Pigeon Columba maculose paloms manchada 


Geese Chloephaga spp. 	 avutarda 


Affected crop(s).. 

sunflower, sorghum
 
and barley
 

corn, sunflower and
 
fruit
 

sunflower and
 
barley
 

sunflower and barley
 

Affected crop(s)
 

sorghum, sunflower
 
and corn
 

sorghum, sunflower
 
corn and fruit
 

sunflower
 
sunflower, pasture
 

wheat and pasture
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APPENDIX I 

CONSULTANCY No. 4 

TERMS OF REFERENCE
 

International Consultant Specializing in
 
Biological Control --Habitat Management
 

Duration: Imonth
 

Location: Salto Grande Binational Area (SGBA), Salto, Uruguay
 

Activities:
 

Participate Inobtaining information and documentation, both national
 
and International, that will be used indeveloping the biological
 
control--habitat management component for the binational Integrated
 
bird pest management project.
 

Analyze all existing information and documentation Inthe binational
 
area where the bird prnblems are occurring to oake recommendations
 
for habitat managemeo, as a control method while considering the
 
possible social and ecological Impacts.
 

Take field trips to examine and fully understand the problems that
 
exist InArgentina and Uruguay.
 

Identify the habitat management control component needed to be
 
Incorporated into the binational integrated bird pest management
 
program prior to Its Initiation.
 

Work with those responsible for the project, including the 
specialists and consultants, indeveloping the integrated bird pest 
management program. 

Participate Inyour capacity Indeveloping the Integrated bird pest 
management project by giving advice about habitat management. 

Present a technical seminar and prepare a technical report with 
observations, conclusions, and recomendations for biological 
control--habitat management used as a control component inthe 
project. Specify any negative social, ecol-gical, or economic impact 
that may result from these recommendations. 

1-!
 



CONSULTANCY No. 10a
 

TERMS OF REFERENCE 
International Consultant Specializing In 
Nonlethal Chemical Control--Repellents 

Duration: I month
 

Location: SGBA, Salto, Uruguay
 

Activities:
 

Analyze all existing information and documentation Inthe binational
 
area of Argentina and Uruguay where bird problems inagricultural
 
crops are occurring. Take field trips to examine and fully under
stand the problems. Examine the Impact and possible risks of
 
nonle.hal chemical repellents (including plant chemical constituents;

I.e., tannins insorghum) currently being used Inthis area.
 

With this information and Insight, propose uses of nonlethal chemical
 
repellent control method(s) and their potential effectiveness for
 
controlling bird damage Inthe binational area. Evaluate the current
 
research being conducted.
 

Participate Inobtaining necessary additional Information and
 
documentation, both national and International, for developing a 
formal proposal for the nonlethal chemical repellent control
 
component of the binational integrated bird pest management program.
 

Work with those responsible for the p ,Ject, Including the
 
specialists and consultants, inblendiig this Information and
 
associated documentation with other components (I.e habitat
 
management and agricultural systems) during the development of the
 
proposed binational Integrated bird pest management program for 
Argentina and Uruguay. 

Participate Inyour capacity Indeveloping the Integrated bird pest
managemnt project by giving advice about nonlethal chemical
 
repollent control. Assist counterparts Intechnical mtters such as 
locating sources of chemical products or hybrid seed, formulation 
procedures, experimental design, and crop application. Assist 
counterparts indeveloping material for the-General Training Course.
 

Present a technical seminar and prepare a technical report with
 
observations, conclusions, and recomendations for nonlethal chemical
 
repellents used as a control component Inthe project. Specify any

negative social, ecological, or economic Impact that may result from 
these recomendations.
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CONSULTANCY No. lOb
 

TERMS OF REFERENCE
 

International Consultant Specializing in
 
Nonlethal Chemical Control--Chemosterilants
 

Duration: 1month
 

Location:. S, SAWo, Uruuay" .
 

Activities:
 

Analyze all existing information and documentation concerning bird
 
problems Inthe binational area or Insimilar situations elsewhere In
 
the world, and evaluate the potential impact and possible risks from
 
using chemosterilants. Evaluate the potential effectiveness of
 
chemosterilants and any current research being conducted.
 

Oetermine the current status of chemosterilants being used In
 
Argentina and Uruguay or elsewhere Inthe world and make 
recomendations for further consideration.
 

Take field trips to examine and fully understand the problems that
 
exist InArgentina and Uruguay.
 

After reviewing the current situation Inthe binational area, make a
 
recomendation as to whether or not chmosterilants should be used. 

Ifchemosterilants should be used develop a proposal for
 
chemosterilant use Ina binational approach to integrated bird post
 
management.
 

Participate Inyour capacity Indeveloping the Integrated bird post

management project by giving advice about chamosterilants. 

Present a technical seminar and prepare a technical report with
 
observations, conclusions, and recomendations for nonlethal chemical
 
chemosterilants used as a control component inthe project. Specify
 
any negative social, ecological, or economic Impact that may result 
from these recumendations. 
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APPENDIX 11.
 

SWAY OF THE BIOLOGY, BEHAVIOR AND DAMAGE 
OF THE MAOR BIRD PEST SPECIES
 

Monk Parakeet (Hylopsitta aenachus):
 

'Distribution fram central Bolivia and southern Brazil south to central 
Argentina... It Is primarily a lowland hird, rarely occurring above 
. .... meters} ads found. -in-low,rato f areas n n -forest tms 
along watercourses, savannah woodland, ory Acacia scrubland, palm groves,
farmlands, and orchards. It Is particularly comon in the vicinity of
human habitations...It Is commn and widespread in Argentina, especially
Inthe north where very large numbers are often encountered...it Isvery
abundant and generally distributed throughout Uruguay... In many areas,
the extensive planting of introduced tres, mainly Eucalyptus, has 
undoubtedly benefited these parrots by changing treeless plains Into
 
suitable habitat...found...In open country wherever trees offered
 
shelter, especially ineucalypts around 'estancias' or ranches, In
 
lowland palm groves, Inopen pastures studded with trees, and dense 
forest bordering the Cebollat River...In fairly open Acacia-dotted
 
plains east of the river... Honk Parakeets are highly gregarious and
associate in focks of from ten to a hundred or more. Their presence in 
an area Is known with certainty because of the enormous nests constructed 
tam twigs and placed In the topmost branches of trees... Small groups

Sout from the nesting trees and band together In large flocks to feed 
n open grassland or cultivated fields. While feeding away fram shelter

they are wary and difficult to approach; sentinels are usually perched
atop nearby trees and at the appearance of danger they screech loudly
causing the entire flock to fly off... They feed on seeos fruits,
berries, nuts, leaf buds, blossoms, and Insects and their larvae...
Flocks descend on ripening cereal crops, particularly maize and sorghum,
frequently causing widespread damage; they also raid citrus orchards... 
Breeding comences InOctober... Birds %se the nests throughout the year 
as roosting quarters..." FROMI: Forshaw, J.N. 1981. Parrots of the 
World. Second edition, second printing with corrections. David & 
Charles Ltd., London. 616 pp. 

Eared Dove ( eouda aurlculata): 

*South Merica, Trinidad, Tobago and other Islands In the southern
Caribbean Sea and the southern Lesser Antilles inthe West Indies. 
Inhabits arid or semi-arid open country usually with same trees bushes, 
or patches of woodland and cultivated areas... Feeds principally on
seeds picked up off the ground. InCordoba, Arentina, Inan area of
arable cultivation Interspersed with secondary thorn scrub,...cultivated
grains, especially sorghum, wheat and millet comprised 85 per cent of the 
species' food... Usually Inpairs or small groups, although large
numbers may gather at a good feeding ground... Often roosts 
coeunally...nest Ina tree or shrub or on the ground...nesting colonies 
are Inwoods In semi-arid regions... Inparts of Argentina Italso 
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breeds invery large colonies... Inuncultivated parts of Argentina the 
breeding season isappreciably shorter than Inareas where grain is
 
cultivated.* FROM: Goodwin, 0. 1983. Pigeons and Doves of the World.
 
Third Edition. Cornell University Press, Ithaca, New York.
 

Plcazuro Pigeon (1uab Rigauro):
 

"South America from northeastern Brazil south through the Matto Grosso to
 
Tucuman -nd- Buenos --Aires--districts- of-Argenti na,-. Inhabi ts--both-woodland
and open country with trees or (when feeding on ground) within easy reach 
of trees. Often near human habittions... Feeds on seeds, buds, young

leaves, berries, probably also some invertebrates. Feeds much on the
 
ground but also Intrees... Comonl seen inpairs or small parties, in
 
winter often inflocks of up to two hundred or more... Usual pigeon nest
 
Intree or shrub... Nesting recorded InNovember and December..."
 
FROM: Goodwin, 0. 1983.
 

Spot-winged Pigeon (Columba haculosa):
 

'Southern South America innorthern Argentina, Uruguay, Paraguay, Bolivia
 
and southern Peru inthe temperate zone. Inhabits arid or semi-arid and
 
cultivated regions where some trees are available for nesting and 
roosting... Feeds on the ground, largely on seeds, but has een said by
at least one observer to eat 'fruit and green stuff' also...often or 
usually feeding In flocks and running about with great agility when 
seeking food... Said to nest Intrees...' FROM: Goodwin, D. 1983. 
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APPENDIX 111.
 

PERSONNEL RECOMMENDATIONS FOR CONSULTANCIES 

Mo. Yr. No. 

Feb 
Sep 
Oct 

g0 
90 
O 

2 
1 
8 

Oct- 0 .......5.12 
Nov 
Nov 

90
90 

3
7 

Nov oo 2 
Jan 
Jan 

91 
91 1 

Feb 91 4 
Feb 91 3 
Mar 91 1Ob 
Mar 91 9 
Apr
Apr
Apr 

91 
91 
91 

Ion 
7
6 

May 91 2 

Durstion
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I. BACKGROUND AND JUSTIFICATION 

Argentine and Uruguayan governments, aware of serious bird pests In
 
their countries, especially inthe Salto Grande Binational Area (SGBA),

have signed a special agreement for Joint and simultaneous management of

agricultural pests (September 15, 1987). Inthe context of this
 
agreement, the preparation of a Joint and simultaneous management plan

on the topics of bird pests, fruit flies, citrus canker, and biotech
nol ogy applied to plant propagation materials, disease diagnosis, and
sanitation has been considered. In this regard, the Uruguayan/Argentine
Coordinating Group (CC) for the Joint and simultaneous management of
agricultural pests, while preparing for a binational program on 
integrated bird pest management, considered itnecessary to solicit
external technical assistance -mostly international consultants and some 
specialized equipment.
 

The SGBA has a sustained economy involving agricultural and livestock 
exploitation of Its soil. Technological development has allowed
 
agriculture to increase and diversify toward a more Intensive use of the 
land, or a more efficient use of resources, resulting Inhigher
productivity per surface unit, higher hand labor occupation, and an
 
Increase Inrequired services.
 

Agriculture acts as a dynamic factor Inthe economy of the SCBA,
contributing to the Improvement of Its people's standard of living while
reducing the tendency for people to migtate toward national capitols. 

Similarly, agriculture is an Important element of the economy in both
countries, not only for self-sufficiency in food and primary Industrial 
materials but also for export earnings derived from various products, 

Among existing limitations which reduce productivity potential for
sustained agricultural development are plant pests, mainly pigeons and
doves (Celumbfdae) and parakeets (Pslttacidae), which cause losses 
estimated at U.S. $6 million In Uruguay and U.S. $36 million In
Argentina. However, Information and methods for a correct evaluation of 
the problem Isnot available.
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These bird pests, which are part of the plant protection problem, exist
 
over broad territories and have several characteristics for which
 
control can only be possible at a binational level, since unilateral
 
actions only result inpartial control with a high cost:benefit ratio.
 

Between 1973 and 1977, through an agreement between the Uruguay Ministry

of Livestock, Agriculture, and Fisheries and the Denver Wildlife
 
Research Center, Uruguayan technicians were trained, several basic
 
studies were conducted, and alternative lethal control methods were 
analyzed, resulting inthe first initiative toward cooperatively

studying these pests at a binational level.
 

In1984 and 1985, Uruguay received technical assistance and some
 
equipment from FA. Several specialists recomended the need for an
 
integrated control approach to the problem and for the organization of a 
binational program along both sides of the Rio Uruguay. Thus, a 
coordinated, Joint effort between Argentina and Uruguay should be 
encouraged.
 

In may 1987 a meeting between Argentina and Uruguay recomended the 
formation of a working group (see CO above) on agricultural bird pests
and asked for international organizations to assist Inimproving human 
resources and to provide technical experts Inbird control. 
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After several meetings they agreed to write a project proposal on bird 
pest control to be focused on coordinated and Joint actions at a 
bInational level. Inthis regard, Arentina and Uruguay have asked FAO
 
for 	technical assistance to help theCG on bird pests. 

11. OBJECTIVES OF THE ASSISTANCE
 

-	 Contribute to reducing losses caused by bird pests Inthe SGBA by

considering the environmental and social impacts of different
 
control methods. 

Specifically, 

- Reinforce the CG activities concerning bird pests. 

a Prepare a binational proposal for integrated bird pest management 
and, eventually, a funding proposal. 

a 	 Evaluate different control methods at reproductive sites and 
determine their social and environmental impact. 

Il1. WORK PLAN 

The previously defined objectives will bi accomplished by consultancies,
 
field trials, technical meetings, and extension activities.
 

Diagnosis
 

- Gather information on technical capability, organization,

administration, and current Infrastructure (on agencies and
 
institutes responsible for bird pest research and control?).
 

-	 Analyze this Information and write a report. 
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Binational Program Proposal 

Evaluate available technical Information from previous international 
consultancles and from Uruguayan and Argentine technical work and 
(sumarize the?) results. 

* 	 From this evaluation and from other International information 
sources, formulate a propsal for an Integrated bird post management 
binational program, which must consider technical training, basic
studies, control methods, extension, and external technical 
assistance.
 

-	 (Additionally?) Prepare a proposal for funding. 

Development of control methods and (evaluation of?) their ecological
impact 

Conduct studies to evaluate the risks and benefits of different
 
control methods at bird pest reproductive sites (nesting colonies?). 

Training
 

Conduct technical training activities and define the training
 
component of the integrated bird pest management binational program.
 

IV. FAD CONTRIBUTIONS 

Personal Services
 

An International expert, specialized InIntegrated bird pest 
management, for 12 months (U.S. S6,OO0) 
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a 	 An international consultant, specialized In program and project
development, for 2 months (U.S. $18,000) 

An 	International consultant, specialized inchemical control, for 
3 months (U.S. $27,000)
 

An International consultant, specialized inbiological control, for 
1 month (U.S. $10,000) 
An 	 International consultant, specialized in agricultural systems,
for 	2 months (U.S. $18,000) 

An International consultant, specialized Intraining and extension,

for 1 month (U.S. $10,000)
 

An 	International consultant, specialized Inecotoxicology, for
 
3 months (U.S. $27,000)
 

An International consultant, specialized inpopulation biology, for
 
3 months (U.S. $27,000)
 

An 	International consultant, specialized Indamage evaluation, for
 
1 month (U.S. $10,000) 

Up to 3 man-months, an International consultant, to evaluate three 
projects -- TCP/RLA/8856(A) Integrate4 Control of Fruit Flies,
TCP/RLA/896I(A) Citrus Canker, and TCP/RLA/8965(A) Integrated
Control of Bird Pests--and to analyze the technical/financial
feasibility for the development and Implementation of a subregional
center on plant protection (U.S. $27,000)
 

A technical (expert?) from FAO headquarters, for 2 weeks
(U.S. $8,000) 

IS
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October 30, 1989 

Personal Services Amendment 

1. 	An international consultant, specialized Inintegrated control of
 
bird pests, for 9 months, partitioned In two periods. Richard 
Dolbeer or Richard Bruggers from the Denver Wildlife Research Center 
(DWRC), Denver, Colorado, has been suggested. 

2. An International consultant, specialized Inproject and program
development, for 2 months. Philippe Ruelle or A.lanikowski from 
FAO has been suggested, 

3. 	An International consultant, specialized inchemical control, for
 
3 months. Clive Elliott (FAO) or Edward Schafer (DWRC) has been 
suggested. 

4. An international consultant, specialized Inchemosterilant use 
against birds, for Imonth. 

5. 	 An International consultant, specialized In habitat management as a 
bird control method, for 1 month. John Wliens from Colorado State 
University has been suggested. 

6. 	 An International consultant, specatized Inchemical repellents for 
birds, for I month. Roger Bul ard or Russell Mason (DWRC) has been 
suggested. 

7. An International consultant, specalized In training and extension,
for 2 months. James Miller (UW) or Robert Tim (University of 
California at Davis) has been suggested. 
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8. An International consultant, specialized inecotoxicology, for

3 months. Jams Keith (DWRC) has been suggested. 

9. An International consultant, specialized inpopulation biology, for 
3 months. Richard Dolbeer (DWRC) or John W1 son from the Centre for 
Biological Population Managemnt of Queensland University of 
Technology, Australia, has been suggested.
 

10. 	 An International consultant, specialized Indamage evaluation, for
 
1 month. David Otis or Michael Jaeger (DWRC) has been suggested.
 

Terms of Reference modifications are as follows: InNo. 1, the 
consultancy period isshortened from 12 to 9 months. Ithas been 
partitioned into two periods. InNo. 4,biological control Is 
partitioned Into three, 1-month consultancles. InNo. 7,the 
consultancy period has been increased from 1 to 2 months.
 

(End 	of the personal services modifications) 
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Offliial Trios 

Official trips for the project will be conducted by International
 
experts and FAO.
 

Subcontractor
 

- The preparation of the final report will be done at FAO 
headquarters. 

(;eneral ooeratino exoenses
 

Some general operating expenses inthe SGBA Include preparation of
 
technical documents and reports. 

Direct goeratina exoenses
 

- This Includes the direct operating expenses from the project at FAO
 
headquarters.
 

Materials and SuDRltIs
 

- Acquire some materials and supplies for environmental Impact of 
control at reproductive sites, up to U.S. $1,000.
 

£nulmn& 
- Acquire of a vehicle, new sprayers, and some other necessary

equipment for the implementation of the project, up to U.S. $40,000. 

The national counterparts and the FAO specialist will help develop
detailed material and equipment lists at the beginning of the project,
without exceeding the authorized amount for these expenses on the 
project budget. With exception of the vehicle, the materials and 
supplies acquired for the Technical Cooperation Program (TCP) project
will be transferred to the national counterpart organizations. 
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- Conduct technical training activities on Integrated bird pests
management at the SGBA. 

V. REPORTS 

During the first month of his consultancy, the International expert will 
prepare a detailed work plan for the Implementation of the project with a time schedule for activities. During the project Implementation, the 
expert will present at least one report concerning how activities have
 
progressed.
 

At the end of his mission, each one of the consultants will present a 
brief technical document with the principal results, conclusions, and
 
recommendations from his assistance.
 

At the end of the project, the International expert will present a
 
general technical document to Include the most Important results,

conclusions, and recommendations of the project as well as a proposal
for a binational integrated bird pest management program and,
eventually, a funding proposal. 

Based on these documents and according to the regulations of the
Technical Cooperation Program, he witl araft a final project report to
be completed at FAD headquarters and submitted to both governments. 

V1. GOVERNMENTAL CONTRIBUTIONS 

The Secretary of Agriculture, Livestock and Fisheries of Argentina
(SAGYP) and the Minister of Livestock, Agriculture, and Fisheries of

Uruguay (MAP throuh the CG (which will be the executive counterpart
of the project) will provide for the participation of plant protection
(departments?) inboth countries and the collaboration of provincial
governments, agricultural (farmer) associations, and other state and
private Institutions, which will make possible the support for the
 
project. Regarding Argentine and Uruguayan contributions, the
 
governments will: 
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a. Provide the facilities and logistical support to facilitate the 
activities of the international expert and cooperate with 
materials and human resources necessary to implement and develop
the study of environmental risks associated with bird control In 
their reproductive sites. 

b. 	Accomodate the specialist with local transportation.
 

c. 	 Designate national counterparts necessary to facilitate the 
(work?) of the several international specialists missions. 

d. 	Furnish International experts all the information (they need?).
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BUDGET FOR THE FAO 	 CONTRIBUTIPI TO THE PROJECT 
(in US S) 

Region: LATIN AMERICA AND THE CARIBBEAN 

Countries: ARGENTINA AND URUGUAY 

Country site: URUGUAY - Salto Grand* Binational Area 

Project title: Integrated control of bird pests 

Project No.: TCP/RLA/8965(A) 

10. Personal services 
 $268,000

Experts and consultants 	 $260,000
 

- FAD technical support 	 8,000
 

20. Official travel 7,000
 

30. Subcontractor (report) 	 1,00 

40. General operating expenses .	 14,000 

46. Direct operating expenses 15,000 

SO. Materials and supplies 15,000 

SO. Equipment 40,000 

80. Training 
 2,O00
 

TOTAL 	 $380,000 

0 ! .. .IV.11
 



ANNEX 1.1
 

TERMS OF REFERENCE
 

International Export-Specializing in
 
Integrated Bird Post Management
 

Duration: 12 months
 

Location: Salto Grande Binational Area (SBA), Salto, Uruguay
 

Activities: 

Responsible for executing the program.
 

Incooperation with the Coordinating Group (CC), sumarize all
 
existing information and documentation about bird problems In
 
Argentina and Uruguay.
 

Participate Inobtaining all existing information regarding the bird
 
post problems inArgentina and Uruguay through visits and meetings
 
with Institutions, the public sector, and the private sector.
 

Take field trips to examine and fully understand the problems and
 
make more accurate recomendations.
 

Develop a working analytical systematic model which will define and
 
elaborate the systems for solving the bird pest problems inArgentina

and Uruguay.
 

Identify technical, organizational, #dministrative, and coordinative
 
restraints that might interfere withnormal progress Insolving the
 
problem.
 

Coordinate and participate Indeveloping a proposal for a binational
 
integrated bird pest management program.
 

Coordinate the programing and supervise the development of studies 
aimed at looking al risks and benefits from controlling birds In 
their breeding areas, 

Participate Inorganizing and developing the capability of an
 
Integrated pest management program for pest birds and also the
 
capability to examine and elaborate on these bird pest problems.
 

Prepare the final report.
 

IV-l2
 



ANNEX 1.2
 

TERNS OF REFERENCE
 

International -onsultint SpecializIngAn .

Project and Program Development
 

Duration: 2 months 

Destination: SGBA, Salto, Uruguay 

Activities:
 

Analyze, jointly with the project leader and the CO, the existing

Information about bird pest problems in the Argentina/Uruguay region. 
Propose the gathering and/or generation of additional information
considered necessary for the development of an integrated bird pest
management binational program proposal.
 

Jointly with the project leader, propose and analyze a strategy and
 
logistic support toward the formulation or development of a funding
proposal for the integrated bird pest management binational program. 

Incoordination with the project leader and with the support of the
project consultants, develop a funding proposal. 

Prepare a technical report Including observations, conclusions, and
 
recomendations. 
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ANNEX 1.3
 

TERMS OF REFERENCE
 

International Consultant Specializing in
 
Chemical Control of Birds
 

Duration: 3 months
 

Location: SGBA, Salto, Uruguay
 

Activities:
 

Analyze all existing information and documentation in the region

where the problems are occurring, and evaluate the impact and
 
possible risks of chemical control methods currently being used in
 
this area. Also, evaluate the effectiveness of these control methods
 
and the current research.
 

After reviewing the prevalent situation, make a proposal on what
 
chemical control methods should be used inthis region of Argentina

an6 Uruguay.
 

Participate in obtaining information and documentation, both national
 
and international, that isnecessary indeveloping a proposal for
 
chemical control for a binational approach to integrated bird pest
 
management.
 

Take field trips to examine and fully understand the problems that
 
exist inArgentina and Uruguay.
 

Analyze, then propose, alternative chemical control methods for
 
evaluation; then incorporate these methods into the integrated bird
 
pest management program.
 

Identify the chemical control component needed to be incorporated in
 
the integrated bird pest management program inagriculture.
 

Prior to its initiation, work with the specialists, consultants, and
 
those responsible for the project indeveloping the integrated bird
 
pest maragement program.
 

Work with the project leader and other specialists inconducting and
 
executing the pertinent work toward the evaluation of alternate
 
control methods on birds at their reproductive sites.
 

Participate inyour capacity indeveloping the integrated bird pest
 
management project by giving advice for chemical control.
 

Prepare a technical report with observations, conclusions, and
 
recommendations that the chemical control component developed and
 
used inthe project will not have a negative social, ecological, or
 
economic impact.
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ANNEX 1.4
 

TERMS OF REFERENCE
 

International Consultant Specializing in
 
Biological Control
 

Duration: 1 month
 

Location: SGBA, Salto, Uruguay
 

Activities:
 

Determine the current status of biological control being used in
 
Argentina and Uruguay, and make recommendations of further
 
considerations.
 

Participate in obtaining information and documentation, both national
 
and international, that will be used indeveloping the biological and
 
biotechnical component for the binational integrated bird pest
 
management project.
 

Analyze all existing information and documentation in the region

where the problems are occurring to make recommendations for
 
biological control while considering the possible social and
 
ecological impacts.
 

Take field trips to examine and fully understand the problems that
 
exist inArgentina and Uruguay.
 

Analyze and propose alternative biological control methods to be
 
evaluated and then incorporated intoihe integrated bird pest
 
management program.
 

Identify the biological control component needed to be incorporated

Inthe binational integrated bird pest management program.
 

Work with specialists, consultants, and those responsible for the
 
project indeveloping the integrated bird pest management program.
 

Participate indeveloping the Integrated bird pest management project

by giving advice for biological control.
 

Prepare a technical report with observations, conclusions, and
 
recommendations that the biological control component be used inthe
 
binational integrated bird pest management program and that new
 
alternative methods be evaluated.
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ANNEX 1.5
 

TERMS OF REFERENCE
 

International Consultant Specializing in
 
Agricultural Systems
 

Duration: 2 months
 

Location: SGBA, Salto, Uruguay
 

Activities:
 

Analyze existing information inregards to agricultural systems and
 
practices currently being used inthe region.
 

Search for additional information, both national and international,
 
to be used indeveloping Integrated agricultural systems.
 

Take field trips inthe area where the problems exist.
 

Analyze the prevalent situation inthe problem areas inrelation to
 
current agricultural practices and bird pest problems.
 

Analyze and make recommendations for alternative agricultural

practices (crop composition, which area to plant, planting times,

varieties, crop rotation, etc.) inthe region that are compatible
 
with crop production and the integrated bird pest management project.
 

Be responsible for developing the crop systems component to be
 
incorporated inthe integrated bird pest management program in
 
agriculture.
 

Work with those responsible for the project, including the
 
specialists and consultants, indeveloping the integrated bird pest
 
management project prior to its initiation.
 

Participate inyour capacity indeveloping the integrated bird pest

management project.
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ANNEX 1.6
 

TERMS OF REFERENCE
 

International Consultant Specializing in
 
Training and Extension
 

Duration: 1 month
 

Destination: SGBA, Salto, Uruguay
 

Activities:
 

Analyze extension systems on plant pest problems of the region,

particularly on bird pests.
 

Propose research and participate in the gathering of additional
 
information necessary to both national and international levels about
 
extension programs on integrated bird pest management.
 

Take perform field trips to the areas where problems occur.
 

Diagnose the situation in the problem area, relating itwith the
 
extension systems currently used regarding bird pest problems.
 

I 

Be responsible for the development of an extension program on
 
integrated bird pest management.
 

Collaborate with the project leader, specialists, and project and
 
program development expert (Annex 1.2) on the development of the
 
funding proposal.
 

Participate intraining about integrated pest management and
 
extension on bird pest problems and programs.
 

Prepare a technical report inSpanish about the observations,

conclusions, and recommendations on activities performed and project
 
proposals made toward the adequate performance of program activities
 
in the extension component; and orient appropriate authorities about
 
the necessity of reinforcing analysis and development as a basic
 
stratogy to solve problems related to integrated oest management in
 
(agricultural?) production, protection, and commercialization
 
programs.
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ANNEX 1.7
 

TERMS OF REFERENCE
 

International Consultant Specializing in
 
Ecotoxicology
 

Duration: 3 months
 

Destination: SGBA, Salto, Uruguay
 

Activities:
 

Analyze the existing Information and documentation about the regional

roblems, environmental impact and risks caused by the use of several
 
ird control methods currently used, (evaluate or investigate?).
 

Propose information needs concerning the actual situation on toxic
 
residues in the area.
 

Participate in the national and international (gathering?) necessary

in order to establish the environmental component of the eventual
 
funding proposal.
 

Visit areas inorder to recognize and diagnose these problems.
 

Analyze and propose alternatives to be evaluated for incorporating

them into the integrated bird pest management programa.
 

Develop the environmental impact component for the integrated bird
 
pest management program.
 

Collaborate with the project leader, the specialist in program and
 
project development, and the project consultants indeveloping the
 
funding proposal.
 

Participate Intraining activities about environmental (impact?) in
 
integrated bird pest (management?) problems.
 

Prepare a technical report in Spanish with observations, conclusions,

and recommendations to permit the development of an environmental
 
impact component for the project.
 

Participate with the project leader and the rest of the consultants
 
in the planning, execution, and evaluation of different studies to
 
establish the environmental impact of different control methods in
 
different sites.
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ANNEX 1.8
 

TERMS OF REFERENCE
 

International Consultant Specializing in
 
Population Biology
 

Duration: 2 months
 

Location: SGBA, Salto Grande, Uruguay
 

Activities:
 

Analyze existing information concerning the biology and population
 
dynamics of the local bird pests.
 

Propose and participate inthe gathering of national and inter
national information to support the formulation of a binational
 
program on bird pest management.
 

Conduct field visits for diagnosis of common problem areas in
 
Argentina and Uruguay.
 

Analyze and propose research topics about biology and population

dynamics on bird pests to be incorporated inan integrated bird pest
 
management program.
 

Work with the project development, project manager, and other
 
consultants on developing a funding proposal for bird pest management
 
in the area.
 

Participate in training sessions on &iology and population dynamics.
 

Prepare a technical report inSpanish containing the observations,
 
conclusions, and recommendations about future strategies to be
 
considered by the CG for assuring continuous studies on population
 
biology to be used as a decision tool for future alternate control
 
strategies.
 

Collaborate with the project leader in the planning and execution of
 
studies evaluating the ecological impact of different control methods
 
against bird pests in their reproductive sites.
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ANNEX 1.9
 

TERNS OF REFERENCE
 

International Consultant Specializing In
 
Agricultural Bird Pest Damage Evaluation
 

Duration: 1 month
 

Destination: SGBA, Salto Grande, Uruguay
 

Activities:
 

Analyze existing information about problems inthe region and the
 
economical and social impact (from damage losses) due to bird pests

(doves, pigeons, parakeets) inagriculture.
 

Propose information currently necessary for (evaluating?;

quantifying?) the negative impact due to bird pest problems inthe
 
binational agricultural area.
 

Propose and participate Inthe gathering of information necessary to
 
diagnose the possible negative impact of bird pests.
 

Visit areas inorder to recognize and diagnose the problem.
 

Develop the evaluation of the 'economic and social impact of bird
 
pests' component inthe program for Integrated bird pest
 
(management?).
 

Collaborate with the project leader, the consultant inprogram and
 
project development, and other projebt consultants Inthe development
 
of the funding proposal.
 

Participate intraining activities concerning evaluation of the
 
impacts (damage, losses etc.) caused by agricultural bird pests.
 

Prepare a technical report inSpanish with observations, conclusions,

and recommendations, to assure that the evaluation of the impacts

economic and social) can be adequately developed for the
 
integrated?) bird pest management program.
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ITINERARY 

Date Location Activity 

February 6 Denver, Colorado, to 
'Hilo, Hawaii 

Travel 

February 7-9 Hilo Help personnel at the DWRC 
Hilo, Hawaii, field station 
with various aspects of 
computers; problem-solving, 
setup, and training. 

February 10-13 Hilo, Hawaii, to 
Dhaka, Bangladesh 

Travel 

February 14-
March 5 

Ohaka Provide assistance to the 
Vertebrate Pest Section 
(VPS) inthe use of the VPS 
Project's computer. Train 
Project personnel inthe 
use of SAS and SAS/GRAPH.
Assist Project personnel in 
establishing data sets'for 
research results and in 
programming the most 
comonly needed statistical 
analyses and graphic 
presentations of data. 

March 5-6 Dhaka, Bangladesh, to Travel 
Islamabad, Pakistan 

March 6-9 Islamabad Provide assistance to the 
Vertebrate Pest Control 
Project (VPCP) inthe use 
of SAS for storing, 
analyzing, and graphing 
research results. 

March 9-10 Islamabad, Pakistan, Travel 
to Denver, Colorado 



OBJECTIVES
 

Hawaii
 

To provide assistance to Denver Wildlife Research Center (OWRC)/ammal
 
Control_ Research Section field station personnel inthe useof computers,
 
and provide training to scientists from the U.S. Department of Agriculture
 
(USDA) and other governmental agencies inthe use of SAS, a statistical
 
package used for analyzing research data.
 

Banoladesh
 

To assist the U.S. Agency for International Development (USAID)/DWRC/
 
Vertebrate Pest Section (VPS) Project personnel inestablishing data sets
 
for research results and inprogramming the most commonly needed statis
tical analyses and graphic presentations of data and to train Project
 
personnel inthe use of SAS and SAS/GRAPH.
 

Pakistan
 

To provide assistance to the USAID/DWRC/Vertebrate Pest Control Project
 
(VPCP) personnel inthe use of a Project computer and training inthe use
 
of a variety of SAS statistical and data analysis packages.
 

HAWAII
 

Station personnel inHawaii are familiar with computers. Inparticular,
 
Hr. Robert Sugihara, biological technician (wildlife) with the Mammal
 
Control Research Section, isvery knowledgeable with computers and had set
 
up equipment at the Hilo field station and had completed most of the basic
 
work, which included setting up menus and batch files. However, there were
 
some areas inwhich they either had no expertise or needed to expand their
 
capability. Help and/or training was provided inthe following areas:
 

Hard Disk Management
 

1. TapI system backup (6386)
 

2.Me backup (6300
 
3. System security
 
4. Organizing hard disk, directories, subdirectories
 

WRC Utilities
 

The DVRC Denver-based Computer Services Project has developed many utility
 
mnus and packages to enhance the use of computers. Several of these were
 
installed:
 

1. ANSWER--an XTALK (crosstalk) script program to automatically put a
 
modem InANSWER mode ready to accept Incoming calls.
 



2. REST--a small program to prevent print from being burned into the
 
monitor when the microcomputer isleft on, but unused, for long periods

of time.
 

3. DOS Utilities--a menu-driven system to assist inthe use of various DOS
 
functions; i.e., copying disks, formatting disks, backing up specific
 
directories, restoring deleted files, and changing directories.
 

4. FONTS--a menu-driven system for downloading soft fonts to thc laser
 
printer.
 

Although the field station personnel had been using WordPerfect to do their
 
word processing, there were some advanced features and applications with
 
which they needed assistance:
 

1. Working with tables
 
2. Macros
 
3. Loading soft fonts inWordPerfect
 
4. Styles

5. Using mail merge

6. Graphics and text
 

LQU 1-2. 
The Hilo field station had not used Lotus 1-2-3 (aspreadsheet package)

before and needed a training session to get them started inits use.
 

Telematl/XTALK
 

1. Transferring files between Hilo, DWRC, and field stations
 
2. Sending binary files via Telemail
 
3. Using Telemail coumands
 

Work was done Inthe following areas:
 

1. A 3/2-day seminar was given to Hilo field station personnel as well as
 
to personnel from the U.S. Fish and Wildlife Service InHilo.
 

2. SAS/GRAPH: example graphs; labeling; and specifying fonts
 
3. Use of FSP (full-screen product) for data entry
 
4. Data manipulations
 
5. Creating reports from SAS datasets 
6, SS routines written by other users 
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BANGLADESH
 

The VPS Project inBangladesh had purchased and set up an IBM PS/2
 
computer, but had never really used it. Project personnel had very limited
 
knowledge and experience with computers. The software that had been
 
-installed-included -WordPerfect and Lotus1-.2.-3. Dr,_Frederick.Knowlton,
 
wildlife biologist from the DWRC Logan, Utah, field station, Predator
 
Control Research Section, who was at Dhaka between January 15 and February
 
17 consulting on predator-prey relationships previous to my arrival, had
 
worked a little with the Project personnel inthe use of these computer
 
software packages.
 

Hard Disk
 

The computer has a 60-mg hard disk. DOS will only work with hard disks of
 
up to 32 mg. Computers with hard disks larger than that have to be
 
partitioned into logical disk drives. This had not been done prior to my
 
arrival, so the first thing I did was to save all the data files and then
 
repartition the hard disk. Next, I reinstalled the programs and user
 
files, putting all the program files on one partition and all the user
 
files on the other partition. This isa more efficient way to set up a
 
computer, as itkeeps the program files from being inadvertently deleted
 
and leaves a lot more room for user-created files.
 

I then set up a system of menus to make the computer as "user friendly" as
 
possible. The menus allow the user to choose which program to use
 
(see Attachment 1)and insome cases bring up a submenu to make further
 
choices. I installed all the programs listed on the menu and provided
 
instruction and/or training for each of the programs.
 

WordPerfect is a word processing package used for writing reports and
 
correspondence. Dr. Knowlton had worked a little with Project personnel on
 
the use of this package. When I reinstalled WordPerfect, I also Installed
 
an on-line tutorial. The Project personnel felt that they would be able to
 
learn WordPerfect by using the tutorial amid by going through the lessons in
 
the workbook provided by WordPerfect. However, as a means of giving them a 
little more experience, I had them use WordPerfect to write SAS code until 
the SAS package was Installed and to edit format lines inthe HOME RANGE 
package. 

Lotus 1-2-3 Is a spreadsheet package. It is set up ina column and row
 
format, which Isa logical format for entering data; It is the primary
 
program used at Denver for inputting data. Dr. Knowlton had been working
 
with Project personnel prior to my arrival regarding Inputting their data
 
using Lotus 1-2-3. 1 worked with them a little to expand their knowledge
 
of this package. They felt they could learn the use of this package by
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using the tutorial provided inthe manual. This package does not have an
 
on-lne tutorial. Just before my departure from Denver, we received a new
 
version of Lotus (Lotus 2.2), which I took to Bangladesh to install. Iwas
 
unable to provide a manual for the new version at that time, but the one
 
they already had contained all the necessary basic information. I ordered
 
a new manual for them upon my return to Denver.
 

HOME RANGE Programi
 

I installed a HOME RANGE program that was recommended and used by
 
Dr. Knowlton. This program uses radio-tracking data to determine the home
 
range of an animal. I set up a menu-driven system to make iteasy to use
 
(Attachment 2)and wrote a user's manual to assist in its use (Attach
ment 3). I also created a Lotus spreadsheet template for the input of
 
data. The template is a read-only file that can be retrieved and used to
 
input the data into specific columns that can be read by the HOME RANGE
 
program.
 

I installed SAS (Statistical Analysis System) and provided training to
 
Project personnel (Parvin Sultana and Rajat Pandit) inthe basics of SAS.
 
Because of a problem encountered with the disks containing the SAS program,
 
a good copy of the program was not received until 2 days before my

departure from Bangladesh; thus only 2 days of on-line training could be
 
provided. However, before SAS arrived, the Project personnel learned to
 
write the code to do much of the basis SAS manipulations, using their own
 
data to set up the code. When SAS finally arrived, they used these
 
programs.
 

SAS isthe most versatile, widely-used package for agricultural research
 
type data. It is the package used by the statisticians at Denver and at
 
many other research centers. It is being used inmost of the major

universities for data analysis, and thus isthe statistical software being
 
learned and used by many researchers currently coming out of universities.
 
SAS is a little more difficult to learn initially; but once It is learned,
 
SAS isbetter able to handle a more diverse type of data and thus handle
 
types of analyses that other systems cannot. Now that SAS has been
 
installed, DWRC and VPS personnel can jointly work on programs/projects
 
using SAS and mail disks or other related materials to and from Dhaka.
 

Samuel, H.0., 0.J. Pierce, L.J.Nelson, and K. R. Dixon. 1985.
 
User's Manual for Program HOME RANGE. University of Idaho, Forest,
 
Wildlife, Range Experiment Station. Technical Report 15. 69 pp.
 

Samuel, H. 0., and E.0. Garton. 1985. Home Range: A weighted normal
 
estimate and tests of underlying assumptions. Journal of Wildlife
 
Management 49:513-519.
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SAS isa large system--to install the whole system requires 20 mg of disk
 
space. Itincludes many modules: the ones I installed included the BASE
 
system, which iswhat isused to put raw data into SAS data sets and
 
manipulate the data; SAS/STAT for doing the statistical analyses; SAS/GRAPH
 
for creating graphs; SAS/FSP, a full-screen product used for entering data
 
into SAS data sets and editing the data; and SAS/AF, for creating menu
driven systems witi.0 SAS.--The last two-products are alittlemore
 
sophisticated to set up and are usually only used by application
 
programmers; but by installing them on the system, itallows us to develop
 
applications at Denver and mail them to Dhaka.
 

SAS is a licensed product, which means ithas to be renewed each year, or
 
else itwill expire after a certain date. Currently, DWRC ismaintaining a
 
SAS license. Each year, after the license isrenewed, DWRC receives
 
instructions and a code from the SAS Institute, Inc., enabling us to extend
 
the expiration date. As long as DWRC has its license and isproviding
 
support to the VPS Project, DWRC can continue to send the updated
 
information to Dhaka.
 

Even though Project personnel received only 2 days' training inSAS, I felt
 
the work we had done should have been enough to allow them to get started
 
wi h SAS by using an on-line tutorial bystem. However, more training is
 
needed. A summary of SAS training opportunities isgiven later inthis
 
report. On returning to DWRC, I ordered and mailed all the necessary
 
manuals.
 

Qata Forms: One of the things we worked on while I was inDhaka was
 
setting up a way of enterirg data collected from the "Rodent Control
 
Questionnaire." The nature of the questionnaire was such that the data
 
collected from itcould not be entered using Lotus. I felt the best way to
 
handle entering the data was to set up a data entry screen using SAS/FSP.
 
However, the form that had been set up had problems for entry into any type
 
of a data set. Itwas agreed that the form would be redesigned and the new
 
form sent to me inDenver, so I could set up the data input screen and send
 
the program and user instructions back to Dhaka.
 

Pro~ite
 

ProCite isa bibliographic data search and retrieval system used by DWRC
 
personnel both inDenver and its field stations. I installed the ProCite
 
system and worked with Project personnel on its use. No manual had been
 
provided with the software, so all training was based on my limited
 
knowledge of the package. On my return to Denver, I requested that the
 
DWRC Librarian (Diana Owyer) send a copy of the manual to Bangladesh.
 

WordPerfect Tutorial
 

As noted under WgordPeri .l,I installed the WordPerfect tutorial/workbook
 
package and set itup as a menu item, to allow Project personnel further
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DOS Utilities
 

DOS isthe operating system for the microcomputer. To make iteasy for
 
microcomputer users not familiar with DOS to be able to use some of the DOS
 
features most needed, we had created a menu-driven system at Denver which I
 
set up on the Project computer. This system features the following:
 

..
Copying. from one floppy disk to another (including from one size_...
 
disk to another).
 

Formatting all sizes of floppy disks
 

Backing up to a floppy disk (incase there is a problem with
 
backing up to a tape)
 

A hard-disk manager utility that allows the user to change
 
directories, sort directories, restore deleted files, and copy
 
information from floppy disks to the hard disk.
 

A floppy-disk manager utility that allows the user to change
 
directories, sort directories, and copy information from floppy
 
disks to the hard disk.
 

Tape Backup
 

The IBM has a 40-mg tape backup unit attached to it. It had never been
 
used, and there were no instructions provided with it. I had used tape
 
backup software on other systems and, by trial and error, was able to work
 
my way through a series of menus that finally allowed me to attempt to back
 
up the hard drive. However, I got an error message that seemed to indicate
 
a bad tape. Only one tape had been provided, so there was no way to verify
 
that itwas bad and, without a manual, no way to check on the error
 
message. We requested another tape and a user's manual from the dealer who
 
had furnished the computer; he was willing to supply a manual, but indica
ted a new tape would cost around $100. The manual he provided, however,
 
was for the setup of the unit and did not include instructions on runnin
 
it. A new tape and user's manual were requested from Denver. They finaly
 
arrived 2 days before I left Bangladesh. In that time I was able to back
 
up the hard disk onto the new tape and set up a menu-driven system for
 
using the tape backup system.
 

It is important that a computer be backed up regularly in a country where
 
the power system isunstable. The Project should get more tapes and use a
 
system of rotating each set of backup tapes. That way, if one tape goes
 
bad, there are others available.
 

The best way to learn a package isto take some initial training, work on
 
the system for awhile, and then take more training. Initial training was
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provided for everything installed on the computer. Additional training is
 
needed for some of the packages.
 

WordPerfect and Lotus
 

As I indicated previously, on-line tutorials and/or manuals for WordPerfect
 
and Lotus 1-2-3 were provided so that the Project personnel could work on
 
.. theirowntolearnthese systems. Computers located at both-the-Bangladesh..
 
Agricultural Research Institute (BARI) and the Bangladesh Rice Research
 
Institute (BRRI) contain these software packages, and personnel at both
 
BARI and BRRI are familiar with their use. Either of these places would be
 
a good resource should our Project personnel desire further assistance with
 
WordPerfect or Lotus.
 

I provided initial training although, because of not enough time and the
 
problem of getting SAS installed, not as much as I would have liked. After
 
VPS personnel have had a chance to work with the system for awhile, they
 
will need more training.
 

I have looked into several options for their SAS training.
 

(1)Travel to a SAS subsidiary.
 

SAS has subsidiaries all over the world. The closest subsidiaries to
 
Bangladesh seem to be Hong Kong and Singapore. There are also
 
subsidiaries located inJapan, Malaysia, Australia, and New Zealand
 
(see Attachment 4). Some of these may provide SAS training.
 

(2)Have SAS send a trainer to Bangladesh.
 

While inBangladesh, I talked to people from several organizations
 
(e.g., BRRI, CHECCHI) who showed Interest InSAS; insome cases, they
 
were actively engaged intrying to get SAS and install iton their
 
computers. Ifthere are enough people interested inSAS training, it
 
might possibly be cost-effective to have SAS send someone to provide
 
training. Itwould probably take 20-25 people, however, because it
 
would cost many thousands of dollars to provide this type of training.
 
When SAS provides training, they usually provide the computers for the
 
training. That might prove a problem InBangladesh. Itwould have to
 
be coordinated through the closest SAS subsidiary to Bangladesh, so
 
right now a lot of questions are unanswered.
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(3)Computer-based training.
 

Computer-based training allows the user to sit at the computer and
 
follow instructions on the screen. A course guide isprovided to
 
assist with the training.
 

There are 7 computer-based courses available through a license
 
agreement that would cost $195/course for the first year and $95/course

-for each succeeding year. However, if4-5 courses are licensed, there
is a 10% discount; if6-7 courses are licensed, there is a 15%
 
discount. That isvery cheap training.
 

(4)Video-based training.
 

Video-based training uses videotapes to provide the training
 
instructions. Workbooks and diskettes with preetice data files and
 
programs are also provided.
 

There are 9 courses available for the video-based training. They are
 
provided on a license basis, ranging from $1,000-$2,000/course for the
 
first year, and S750-$1,500/course for each succeeding year. There are
 
discounts available for licensing multiple courses. Because there are
 
more courses, more subjects are covered.
 

SAS also has several video tutorials, which are sold, not licensed.
 
They cost $195/course; additional copies are $95 each. There are
 
discounts available for multiple purchases. However, these tutorials
 
are for more experienced SAS users and do aod cover the SAS basics.
 

I have discussed all of these options with the SAS Institute, Inc., in
 
Cary, North Carolina; they suggest that the most cost-effective training
 
would be the computer based training. SAS issending a course outline and
 
demo diskettes with samples of the computer-based training. We can look at
 
the training program here inDenver and also send itto Bangladesh
 
personnel for their opinions.
 

The training I provided was strictly inwriting SAS code to set up SAS data
 
sets and use the elementary type of statistical procedures: e.g., PROC
 
MEANS, PROC FREQ. Even the types of training recommended above only

provide training inthese same areas. To really be able to get the full
 
benefits of SAS, a statistician should work with Project personnel on the
 
ways to set up studies and use SAS to do more complicated analyses. 1,
 
therefore, recommend that a TOY be set up for a statistician to visit the
 
Project. Also, I recommend that I make a followup TOY after about a year.

From prior experience, I know that, even with training provided by one of
 
the above methods, there will be problems and questions after that period

of time that will need to be answered. Furthermore, I recommend that a
 
room more compatible than the current one be established for computer use
 
and learning.
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PAKISTAN
 

The Pakistan VPCP has computer people (including Ejaz Ahmad) knowledgeable
 
in its use. No help was needed insetting up equipment or intraining
 
personnel inits basics. Training insome of the more popular packages
 
(e.g., WordPerfect and Lotus) isavailable inPakistan. I installed two
 
software packages (Lotus 2.2 and SAS) and trained Project personnel inthe 
use- of -SAS4--., 

LotuU2-


Just before my departure from Denver, I received copies of the new version
 
of Lotus 1-2-3 (Lotus 2.2), which the Project had not received; so I
 
installed iton their computer while I was there and gave a short
 
presentation on the new features.
 

Although the Project has had access to other statistical packages, these
 
packages were unable to provide the types of analyses required. One of the
 
scientists associated with the Project had used SAS while obtaining his
 
Ph.D. inthe United States and felt SAS was the package they needed in
 
Pakistan. However, all his experience with SAS had been on a mainframe,
 
and he needed training inthe use of SAS on a microcomputer. As In
 
Bangladesh, no local training was available. I installed SAS and provided
 
training to Project personnel inits use.
 

FOLLOWUP
 

I ordered and mailed SAS manuals to all field stations and sent computer
 
materials, Including diskette holders and printer stand, to Bangladesh.
 
The SAS manuals Included the following:
 

SAS Language Guide for Personal Computers

SAS Procedures Guide
 
SAS Applications Guide
 
SAS Guide to Macro Processing
 
SAS/FSP User's Guide
 
SAS/GkAPH User's Guide
 
SAS Technical Report P-190, Update to SAS/GRAPH Software
 
SAS/INL (Interactive Matrix Language) Guide for Personal Computers
 
SAS Technical Report P-172, Changes and Enhancements to SAS/IHL
 
SAS/STAT User's Guide
 
SAS Technical Report P-179, Additional SAS/STAT Procedures
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Attachment I
 
DENVER WILDLIFE RESEARCH CENTER
 

VERTEBRATE PEST SECTION
 
BANGLADESH AGRICULTURAL RESEARCH INSTITUTE
 

JOYDEBPUR, BANGLADESH
 

1. WordPerfect
 
2. Lotus 1-2-3
 
3. Home Range
 
4,.-,. SAS 

5. ProCite
 
6. WordPerfect Tutorial
 
7. DOS Utilities
 
8. Tape Backup
 

*****************************************
 

2. 



Attachment 2 

* 

* HOME RANGE PROGRAM * 

* 1. Create data file * 
* 2. Add headers to file * 
* 3. Edit home range file * 
* 4. Run homarange .program * 
* 5. Run plot program * 
* 6. Print home range output * 

, R. Return to main menu * 
** 

A: \HRDATA> 

'I 

!I ....
 



Attacent 3
 

GENERAL INSTRUCTIONI
 

The following are conventions used throughout the HOHE RANGE program
 
instructions:
 

(1) brackets < ) around a word of letter indicate a key to be held down; do 
DoU type the word. 

(2) 
........ 

Italicized words (filename) indicate that the user should supply his own 
word in-that place.. 

(3) Lines that are centered and bolded indicate messages that should appear 
on the screen. 

(4) Everything in boxes are keystrokes to be entered at that point. 

'0 

S N 



HOME RANGE PROGRAK
 

remate data file 

The data portion of the home range file is created in LOTUS. where there
 
is a form file created to allov you to fill in your data and save it for
 
use in the home range program
 

.. Choose Option 1 from the menu.
 

Change to HRDATA directory
 

Retrieve form file, HRFORM
 

Highlight HRiORM.VX and press <ENTER>.
 

Fill in the data in the proper columns. The column widths as set
 
up in the form file should n" be changed, as they are set to
 
correspond to the way the program vill read the data.
 

Be sure to save the filled-in spreadsheet under a difaxet nim.
 
not as HRFORH.
 

If you try to save the file as HRORM, you vill got an error. If
 
this happens, clear the error message
 

and save the file again, using a different name.
 

Then save the data as & OS file. using the sme 1ilwtm as the 
spreadsheet file: 

.Jtt
 

http:HRiORM.VX


Hhghight the range of dots to be saved; do DU Include the colu n 
titles at the top. 

Exit LOTUS 
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2. 	 Add headers to file 

Choose Option 2. 

This option adds the header Information to the data file created In 
LOTUS.
 

As per the instructions on the screen:
 

-
Type 	D folloved by the 'n.au of the print-itle created In -he
 
BIDATA directory of LOTUS (eog dt jackal).
 

Use the follnae the print file vas saved under In LOTUS.
 

A few 	mesaes vill flash by, then the menu viii return to the screen.
 

J 	 - U 
Si
 



3. 	 Edit home rape gilm 

Choose Option 3. 

The following message will appear on the screen: 

Remember, to retrieve your file. use <ALT>4t,. 
To save your file, use OALT>4>. 

Press any key to continue . . . 

You vill be in WordPerfect, Do no try to retrieve a file using 
'Retrieve' or 'List FileS.' Instead, hold down the <ALT> key, and
 
keeping it depressed, press H.
 

You are edLting the file for 2 reasons:
 

(1) 	To enter the proper information in the header cards. The
 
Instructions on the information in these cards can be found in the
 
*User's Kanual for Program Home iange."
 

Wihen changing the Information on the header cards, be sure to keep 
it in the sae columns an the original. If you should sake a 
mistake, and are not sure what the proper columns are, exit the 
editing program and recreate the file using Option 2. 

The Information on the FORMT line should not be changed. 

(2) 	 To remove any blank lines. This is important. The program won't 
run If there are any blank lines. 

Place the cursor on the first blank line (under the FOR AT line), 
then press '3LZTID until all the blank lines are removed. 

Move through the document using 41OXD4WW until you have found 
and removed all the blank lines. 

To save the file, do = use the 'I2it' key. Instead, told down the 
<ALT> key, and keeping It depressed, press 3. 

Thie 	vill save the file as a D05 file and return you to the Home Range 

Hem 
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4. Run Home Range ProofsU
 

Use,this option only alter creating the home range file (#2) and editing
 
the file (3).
 

Choose option 4; the following prompt will appear,
 

WHAT IS THE NAM4 OF INPUT ILT? B.G. B:ANfIXAL.DAT --

The next prompt asks.
 

Do you vant to output harmonic values
 
from grid to file for later plotting? (yjnJ
 

Type
 

The program next prompts, 

Do you vant to output animal locations
 
for plotting in consecutive order? fyJni
 

Type
 

After generating some lines of output, the screen will emit a beep and
 

the next prompt will appear,
 

EaRAN 8-DIOIT S D FOR RANDOM NUMBE -R 

Type in any $-digit number, Is 

e|S
 



When the program ends, you will receive the prompt, 

DO YOU VANT TO RUN TuI fROOR AOAIN? (YIN) 

Type 

Do no try to rerun the program from here. If you do want to run it
 
again, run it from the menu.
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5. Run Ploe Proyram
 

This option can only be used £jL~A running the plot progra (4).
 

Choose Option 5.
 

The HPLOT screen will appear with the following prompt at the bottom
 

press any key to continue
 

Press any key
 

The DISCLAIMER OR WARRAIrY screen will appear with the following
 
flashing message at the bottom
 

Press SPACE BAR to continue or ISC key to quit
 

Press
 

The INTRO menu will appear at the top of the screen with the following
 

options:
 

Setup Menu Info Quit
 

Type 

A new menu will appear with the following options:
 

graph Plot Tiles ChDir Shell Quit
 

Type
 

7S 

I 



When the next menu appears,
 

Low High ColorEGA )onoEGA EmulHGC Quit 

Type 

The program will next prompt for the name of the data file: 

Name of input data file
 

Type 

And the plot should appear on the screen.
 

NOTEI| If you should get the following error message:
 

Data File Format Error
 

reset the computer by holding down the following keys at the same time: 

and run the Home Range program again (Option 4).
 

To print a copy of the plot, press
 

'When finished viewing the plot, press 



When the following menu appears,
 

Graph Plot Files ChDir Shell Quit
 

Type
 

Following a beep, a new menu will appear with the options
 

No Yes
 

Type
 

And you will be returned to the menu.
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6. Print home range outiout
 

Before using this option, you should have run the home range program 

Choose Option 6.
 

, -after choosing this option, you ase the -message-

Niame of list device [PMN]: 

Press the <ENTR> key. 
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mNERARY 

Date Location Activity 

February 28-March 2 Denver, Colorado, to Travel 

Ohaka, Bangladesh 

March 2-9 Dhaka, Bangladesh Project administration 

March 10 Dhaka to Islamabad, Travel 
Pakistan 

March 10-22 Pakistan Project adminfstrati'ot and 
review 

March 23-24 Islamabad to Denver, Travel 
Colorado 

MWllW. Fag 

March 10-12 Denver, Colorado, to 
Islamabad, Pakistan 

Travel 

March 12-22 Pakistan Project review 

March 23-24 Islamabad to Denver, Travel 
Colorado 
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OBJECTIVES AND ABSTRACT
 

InBangladesh, the main objectives were to (1)determine ifU.S. Agency for
 
International Development (USAID) funding support for the DWRC Vertebrate
 
Pest Project would continue beyond October 1990 until June 1993 (the
 
current terminaton date) and, .if so,-.(2) identify appropriate short-term,_ 
technical assistance to support the work plan. InPakistan, the main 
objectives were to (1)develop with DWRC Project Leader and Project
 
scientists a work plan for the period of July 1990 to June 1991, and
 
(2)Identify the critical Issues that will be unresolved when the Project

ends InJuly 1991.
 

BANGLADESH
 

Vertebrate Pest Prolect Overview
 

DWRC technical assistance to the Vertebrate Pest Section (VPS) inthe
 
Bangladesh Agricultural Research Institute (BARI) through funding support 
by AID/Dhaka began inDecember 1978. The specific objectives of this 
Project have been to identify vertebrate pest problems, evaluate control 
techniques, develop strategies to manage vertebrate pests, and train staff 
and develop an Institutional Identity for VPS. The ultimate project goal Is 
to Institutionalize a vertebrate pest management (VPM) research capacity in 
Bangladesh. 

Three OWRC project leaders have held resident positions since 1978: 
Mr. Richard H. Poch4 (December 1978-1980), Mr. Joe E.Brooks (1981-1985),
and Dr. Michael N.Jaeger (1986-1990). Dr. Jaeger will return to DWRC in 
October 1990 and will not be replaced with another resident DWRC project 
leader. The main purpose of my TDY was to determine ifAID/Dhaka Intended 
to continue to support OWRC technical assistance to the VPS and, ifso, to 
work with the Project Leader and counterpart scientists to formulate a 
technical assistance technology transfer plan for the period October 1990 
to June 1993 insupport of the project Work Plan. 

The main Issue of continued AID/Dhaka support was resolved In a Project 
Review Committee (PRC) meting held on March 9, 1990. The bases for this 
PRC meeting were the recomndations for an External Project Review, 
sponsored by AID/Dhaka InJune and July 1989 at both OWRC headquarters In 
Denver, Colorado and at the Project site InDhaka. The USAID PRC meting 
included the followinq participants: Director and Deputy Director of Food 
and Agriculture the &nvIronmental Officer, the Program Officer, the Proj-
Oct Review Specialist and the two Agriculture Development Officers who have 
been responsible for this Project. The meeting was chaired by Dr. Phil 
Warren, the current AID/Ohaka Project Manager. Dr. Jaeger presented a 
summary of Project activities and current status (Attachment No. 1) and 
recent developments in the Government of Bangladesh (GOB) formulation of 
a draft National Action Plan for Rodent Control in Bangladesh and the 
rationale for continuing to support the Project. This Action Plan, if 
approved, would Implement annualcontrol campaigns from July through 
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October, During July to August, control efforts would be oriented to
 
reduce postharvest losses inrice stored Infarmers' houses. During

September to October, control efforts would be oriented to reduce prehar
vest damage inaman rice, wheat, and boro crops, and postharvest losses in
 
stored &manpaddles. Field control will target burrowing rats infields,
 
embankments, roads and railways (Attachment o. 2).
 

The recommendat ons from theUSA/PRC -wre the foI1owing: 

- continue Project activities through June 1993;
 

- support establishment of the VPS as a separate division;
 

- develop and implement the national rat control plan;
 

- improve VPS office and research facilities; and 

- provide formal and Informal training to VPS staff and other BAR[ 
stafft, as appropriate, to strengthen the GOB vertebrate research 
effort. 

As a result of these recommendations, the reminder of the TOY was spent

working with Dr. Jaeger, VPS counterpart scientists, and Head of the
 
Section, Dr. Abdul Karim, invarious aspects of developing a short-term TOY
 
technical assistance schedule and identifying and programming the necessary
 
resources to carry Itout. Ingeneral, DWRC assistance will focus on
 
(1)developing and Implementing programs to monitor crop losses, (2)evalu
ating the effectiveness of the Department of Agriculture Extension (DAE)
training of block supervisors, and (3)following the use, quality, and 
potential environmental Impact of rodenticides. Ifthis activity Is 
successful, the GOB/USAID/DWRC Project will have 

. provided techniques to Improve control of rodent damage; 

- Incorporated these techniques Into an effective, environmentally sound 
control strategy; 

- assured farmer use and acceptance of the strategy; and 

- worked with GOB officials to assure that the strategy Isrecommended 
and Implemented nationally. 

The termination of the resident DVRC Project Leader position Isgoing to 
result Innumerous logistical concerns that will need to be addressed if 
the VPS field activities are to be maintained and Implemented effectively
through short-term DVRC TOY's until 193. Among others consideration 
should be given to hiring a Foreign Service National (FII) as a logistics
coordinator and maintainlng at least one of the current AIDsupported

drivers to provide reliable transportation to both VPS staff and TOY
 
scientists.
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A variety of other issues will also need to be resolved Inthis final
 
24 years If a VPN capability Is to be Institutionalized at BARI. Many of 
them are identified InAttachmiot No. 1 and include: 

- establishing the VPS as a division;
 

..larifying the use of PL-480 funds for VPS operating expenses; 

- Improving facilities and equipment (such as constructing a bloassay
 
room, purchasing additional compu.ers and setting up a computer room,

furnishing the library and conference room, accessing the use of the
 
generator Inthe adjacent building);
 

- providing additional training incomputers, scientific design, and 
research mnagement (such as In-country SAS and OICO management 
courses to Project scientists, and word processing training to the 
Project secretary); 

- developing professional linkages between VPS scientists and other 
national research institutes (such as timely exchange research tours); 

Smaintaining of longer-term, problem-oriented research (for example,

the work Mr. RaJat K. Pandit recently Initiated with the assistance of
 
Dr. Frederick F.Knowlton, DWRC Predator Control Research Section); and
 

- analyzing data and publishing of quality research findings (between 
7-10 scientific documents need to be published In a timely manner to 
disseminate the most recent findings of the Project). 

Finally, many Project activities have taken place since Dr. Bruggers' April
1989 TOY, the most Important of which was the successful completion of a 
large-scale rodent control demonstration Inrice between September ad 
November 1989. Preliminary results of this demonstration reconfirmed the 
efficacy of zinc phosphide bait cakes and Phostoxln*' fumigants as control 
methods, reconfirmed the efficacy of the control strategy and clearly
shoved that farmers can implement iteffectively when provided with good
quality rodenticides. This large-scale demonstration has led to the 
establishment of the National Rat Control Action Plan. 

A second Important development has been the Initiation of a mechanism
 
to make PL-480 funds available to the VPS to met recurring expenses and
 
hopefully permit Its scientists to continue Intensive field research
 
and implementation activities. Other activities durn this time period
Included the External Review, technical assistance TOY's Inthe area 
of rodent control (Mr. Lynwood A. FIedler), extension evaluation 
(Or. Robert H.Tim), predator research (Or. Knowlton), and computer data 
base training(Ms. N. Paige Gronin0er) inaddition, Ar. Pandit,.(VPS/
Scientific OfficIr (SO)) receivedltraining In many aspects of predator
research at OM and Its field station InLogan, Utah. 

O Reference to trade nms does not Imply endorsement by U.S. Government. 
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PAMSTAN 

Vertebrate PASt Control Prolect Overview 

The USAI/Government of Pakistan (GOP) Vertebrate Pest Control Project
(VPCP) witlh Or!KI was-Initiated in March1985. D..VRC Project Leader, 
Hr. Joe E.Brooks, arrived InNovember 1985 under GOP/USAIO Post-Harvest 
Management Component of the Food Security Management (FSH) Project. During 
Dr. Bruggers' April 1989 TDY to Pakistan, USAID expressed a desire to 
continue to extend support to the VPCP from June 1990 until October 1993 
under the framework of the Management of Agricultural Research and 
Technology (MART) Project. The original objectives of this current TOY to 
Pakistan had been to (1)evaluate the past Project activities and accom
 
plishmnts f19861990) and (2) develop detailed strategies, work plans, and 
Cenchmarks for this follow-on Project. However, In late February 1990, It 
was learned that funding would not be available for continuing this 
vertebrate pest management activity under HART, but that resources were 
available to continue Itthrough June 1991 under FSH. As a consequence, 
the '1Yobjectives were revised to (1)Identify and prioritize Project 
activitis for the period of July 1,1990, to June 30, 1991, and develop a
 
Scope of Work to implement them and (2)Identify critical needs that will 
be left unresolved when the Project terminates In June 1991. Or. Fall, who 
worked for the DVRC International Programs Research Section (IPRS) from 
1970-1981 and who helped design several OWRC overseas projects, Joined
 
Or. Bruggers InPakistan to assist Inthis review of Project activities.
 

The Scope of Work for the remaining tim period (Attachment No. 3) 
emphasizes Identifying needs and developing mechanisms to institutionalize
 
VPat the National Agricultural Research Centre (MARC), and completing

ongoing research and technology transfer. WRC activities during this time 
period will continue under the supervision of Mr. Brooks. Mr. Brooks will 
be based inDenver beginning InJune 1990, but he will make three lengthy
TOY visits to Pakistan during this erod and will be supported by techni
cal assitance and administration TSY's to the Project by four other OVRC 
scientists. 

The staff discussion of unresolved critical Issues (Attachment No. 4) 
outlined the sustainability Issues of institutionalization technology
development and Information transfer that are Important Ii SAID and the 
GOP are to fully realize a return on their substantial Investments In 
improving the management of vertebrate pest to agriculture. During the 
final year of activities under the Project, OWRC staff will continue 
discussions with GOP and USAID personnel to assure that these longer-range
 
Issues can be resolved by continuing efforts by Pakistani scientists.
 

-thie activities 

During this TOY, the PC, under the auspices of NARC, was holding Its 
sixth Zeweek training course on Vertebrate Pest Management; the VPP his 
provided VPN training to over 100 Individuals. This course has been held 
annually during the life of this Project. Topics covered Included the 
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biology, pest status, and management of rodents, porcupines, parakeets, and

wild boar; public health concerns of vertebrate pests; and audiovisual
 
techniques and other aspects of Information disseminations and extension.
 
Nineteen Individuals representing agriculture research Institutes, univer
sities, Ministry of Agriculture, the military, and airports participated In 
the course. The course instructors were the scientific staff of the YPCP

and scientists of the Pest Management Research Institute (PMRI) and
 
Faisalabad University.
 

The VPCP is also Involved InI ro the skills of rural women Inverte
brate pest control through the USAIsponsored Farming Systems Research
(FSR) Project. We were briefed on the objectives of this activity by MARC
 
personnel, Mrs. Bushra Tariq and Mrs. Naheod Mahmod, who are studying the 
present post control and grain handling methods and evaluating the current
skill of women In poultry husbandry and pest control techniques. Farm 
women are being trained Inthe Identification of pest species, the proper
storage of grain, the safe use, handling and storage of pesticides and

fumigants, and the correct methods of controlling insect and vertebrate
 
pests. Since October 1989, 165S women from two villages have received this
 
training.
 

Discussion were held with Dr. Abdul Latif Rao, Pakistan Conservator of

Wildlife, at his request, to discuss concerns about the burgeoning popula
tion of urban house crows (Corvus splendens). Itseems likely that between 
1-10 million crows are roosting and foraging In ano around Islamabad and
Rawalpindi and causing both public and possibly wildlife Impacts. Itwas
 
agred that a short-torm consultancy Isneeded to assess this concern
 

Attchent No. 5).
 

Visits were made to Fateh Jhang to look at wild boar habitat and discuss
 
damge to wheat and boar control deonstration activities with local 
farmers, and to Faisalabad to met Dr. M.A. Beg, Dr. M.H. Khan, Dr. A.A. 
Khan, and many of their 20 graduate students, to discuss their VPM research 
activities. These activities are partially supported by the USAID/VPCP.
This support, which has been provided this university since 1987, his 
resulted In an aggressive complementary applied research program on many
aspects of several vertebrate pest species, Including parakeets, sparrows,
boar, rodents, and porcupines. To date, about 22 individuals have received 
M.Sc., M.Phil, or Ph.D degrees, and another 27 are currently enrolled; six 
scientific publications already have been generated. This activity Is 
filling an Increasingly valuable role In providing Individuals trained in 
VPH to the agriculture and wildlife community. So far, six Individuals 
have obtained positions Inwildlife post management or wildlife related 
areas.
 

Meetings also were held with Or. N.Hanif Qazi (Member, Crop Sciences),
Pakistan Agricultural Research Council (PARC), and Dr. C.M. Anwar Khan,
Charman, PARC, to brief them on current and planned project activities. 
During these meetings, discussions focused primarily on the Issues of
VPN Institutionalization, but also covered public sector involvement In 
manufacturing and distributing rodenticide baits, public sector 
representation Inthe current VPM training course, and the potential 
nontarget hazards of wild boar batting. 
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Finally, many other ideas were discussed that would be potentially valuable
 
to initiate, depending on time and personnel availability during the final
 
year. These include:
 

I. renovating the Project warehouse area for an animal (primarily

rodent) holding and testing facility and obtaining additional
 
laboratory and office-spa - ......................... .... ........
ce; .... .... . .... .......... 


2. making the n.cessary arrangements to fill any positions that could
 
become vacant with the departure of USAID counterpart staff as
 
AID/Islamabad support ends InJune 1993;
 

3. arranging a research study tour to the United States for
 
Hr. A.Azlz Khan, Head of the VPCL/PHRI;
 

4. Inquiring into the process for registering an anticoagulant grain

bait for wild boar with the Pesticide Agriculture Advisory

Committees, Hinistry of Agriculture;
 

5. requesting PARC to change the annual dates of the 2-week
 
Vertebrate Pest Training course from Harch to April so as to
 
provide the tim needed to attract more International participants
 
as well as reduce the probability of rains which make field work
 
Impossible to conduct;
 

6. Installing an International telephone line and modem at the VPCP 
office to permit direct computer contact between VPCP and DWRC; 

7. developing a video tape presentation that highlight the VPCP
 
activities and accomplishments; and
 

8. providing additional DWRC technical assistance inseveral areas
 
Including:
 

(a) preparing pelletized anticoagulant grain-based baits for wild
 
bar;
 

(b) reviewing of Ph.D. research proposals of Hr. Shahid Hunir on 
the mode of action and environmental fate of rodenticides and 
of Hr. Ejaz Ahmd on the ecology and management of wild boar. 
Both Individuals will begin Ph.D. programs at Punjab
University at Lahore in 1990; 

(c) analyzing the purity of locally available zinc phosphide

technical material;
 

(d) training VPCP staff Instudy skin preparation;
 
(a) transferring equipment and materials to the VPCP;
 
(f) providing new or replacement equipment and reprints,
 

publications, and other technical Information;
 
(g) consulting on statistical aspects of planned research and
 

scientific publications; and
 
(h) sectioning teeth to determine the age of wild boar.
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VERTEBRATE PEST COMPONET
 

ARP SUPPLJM-IrT
 

Project Status: A Summary
 

by
 

Hichael H. Jaeger
 

March 6, 1990
 

This briefing document summarizes the status of the project In terms
 
of achieving its main objectives:
 

-developing and Implementing technology to substantially

reduce losses to vertebrate pests, and
 

-ansuring the maintenance and sustainability of a functional
cud salf-sufficioent vertebrate peast naunmament capability 
at BARI.
 

I. Developing andImpementing Vertebrate Pest Technology 

lie researc!pirocess necessary to resolving the principal vertebrate
past problem in Bangladesh# rat damage in Amn rice, nowIs In its final 
stages. 
A Notional Plan ofAction to implement the technology has recently

been drafted with the DAE/IOA. The major accomplishments in achieving
this Action Plan will be briefly described.
 

Principal Pest Problem 

Preharvest damage to r~cm and wheat by burrowing rats is theprincipal problem, and has been the focus of research efforts during theARP 1 Supplement. Projected annual losses to these two crops range from
200,000 to 450,000 metric tonnes annually. Additional sources of rodentdamage Include postharvest losses in farmers homes, preharvest lossesto potatoes,ptilses sugarcane, coconut and a variety of othec fruits andvegetables, as wel ap structural damage to embankments and foundations.These losses have not been adequatly quantified. Other vertebrate pest
problems of importance Lnclude depredation of livestock and poultry by. predators, such as jackals, and bird dameag to sprouting wheat And a variety
of 'ripening fnits. Research on the postharvest rodent and predator
problems also lus been undertaken during this period. 



Control Methods
 

Through extensive field tests, rodenticides have been identified
 
that are effective and practical %under Bangladesh conditions. These
 
include both poison baits and a toxicant fumigant which when used in 
burrow systems at the recommended dosage and during the proper time of
the year can be extremely cost effective and environmentally safe. 

Good quality rodenticides of the recomended concentration and dosage, 
of the active ingredient have not previously been available inBangladesh.
 
The problems 6f quality control and adulteration of zinc phosphide were
 
found through chemical analysis at DWRC. This serious concern was brought 
to the attention of the MOA/DAE which has recently taken steps to correct
 
the problem, including the registration of three pre-formulated rodent
icides which had been tested by the project,and are referred to above.
 

Control Strategy
 

Ani itiiiutl stratLcjy lu1. W141 d(vvuIXh l I'or wlh|i ntid wbnro IxitlI .'vc, t 
rat control can be the most cost-effective in the agroecosystem of Bangladesh. 
This was necessary because the long-term reduction of rat numbers has been 
found to be impractical due to very high population growth rates, and 
therefore recovery ratesicharacteristic of rodents. This strategy recommends
 
that control be conducted only once annually and that it be focused during 
September-October, prior to flowering of the an rice crop, and that it 
be done cooperatively by all the farmers in an area. If the control is done 
effectively at this time, the density of burrowing rats will remin low 
during the remainder of the year. This stratefly has been proven successful 
in largi-scalo field tests in 4800 ha sites the post two consecutive years. 

Farmer Acceptability
 

Large-scale field tests in the 1989 oman rice season demonstrated 
that farmers can and will use this technology effectively, and that, there
fore, no major social or technical constraints exist to impede Wimplment
ation. This evaluation was accalished In cooperation with local govern
ment and HOA/DAE Block Supervisors. 



Implementation
 

Prospects for nation-vide implementation of this technology and strategythrough the WJA/DAE and local Rovernment
On January 3, 1990 a 

have bean greatly enhanced recently.meeting was convened by the Minister of Agricultureto review the status of national rat control Campaigns Organized by DAEand of the research progress at BA Iestablishment of a 
and BRRI. The outcome Included theccmttee 
to design an Action Plan for Implementingrodent control at the national level. IncludedJaeger, DRC, and on this comdttee were M.M.
 

of ZIOA/DAEWBI 
P.D. lagallona, Cheechi, together with representatives
and local governnent,LGRD. 
The committee has met 8-10
times since then to develop this Action Plan. The plan which has been developedIssignificant for the following reasons: 

- it incorporates the technology developed by theUSAID project,
 
- it recommends a systematic research-oriented approach in the
form of a two-year pilot study covering 7 districts.
During the study, rodreinticide quality and distribution,cost-benefit of the control and farmer trafntip, nre tn I
inrnily nwiti.etrcI. vli riuiL nltuonal Ilnt (:utrol .%ratogy willbe based on the results of this study, and 
- It recognizes the potential importance of biological
control agents rodent numbers, particularly predator,and the threat to them from poison

the need to 
on 
minimize 


ing by rodenticides.
 

Following the analysis of this 2 
-
211 year study, a National Rat Control
Strategy will be formulated and rocomended and implemlented In
It is therefore, Canaladesh 
the study and 

ortant that USAIDRC continue to have an influencethe davelopment onof the long-term National Rat Control Strategy.The main rodent control field activities of this study will occureApril and Nove ber In both 1990 and 199. Any betweenfocus on iMplemnting, mo future WC activito s shouldtorbo,and evaluating this pilot study. The
inter-agency task force to oversee the entire activity and process Includesa IXQC representative for this purpose. 

When this activity Is completed , the USAID/DIWRC project will ha 
- provided another technique to resolve a 
major put proble,
 

-incorporated the technique into an effective, envIronmntallysound control strategy for rodent pot nmangment In rice, 
- assured famer use and acceptance of the stratesy, and 

worked with OB officials to assure that the strat*gy Isrecommended and Implentod nationally. 



II. Vortebrate Pest ?Ianagament Sustainabiltty 

BAR! Organization and StaffinR Needs 

The Vertebrate Peat Component (MP 11 Supplement) Is implemented
through the Vertebrate Post Section (VPS)-under the Entomology Division 
at BARI, Joydebpur. The VPS has been staffed by three Senior Scientific 
Officers (SSO), and one Scientiflic Officer (SO), all trained under this,
E oject, and all still with the project. A full staff should include at 
east a Principal Scetific Officqr (PSO) 4nd an additional SO which ve not been provaea0 e-organuation or tie vertebrate post activity

has been recvmuended andduld be supported. Division status will (a)allow
for the leadership necessary to effectively direct and administer a research 
program and maintain control of funds and equipent necessary to lplementthe progran, and (b) pemt expeanion of staff to begin addressing in
Seater detail other vertebrate poest problens in the country. 

FtindinR
 

Transition to the use of Pb-8 Title III funds for daily operating 
expensq bganin October 1989. However problems still exist in the We 
of th L funding source and include (a$ a lack of clear and established 
guideline: as to what they can be used for and(b) uncertainty as to Im they 
mst be accounted for. This has resulted in considerable confusion Md 
as a result, a general hesitancy on the part of BARI maaemn to U3o LIeM. 
In addition, inadequate per dims for VPS staff and inWquato daily wage
allocxes for for field labsor are problwis that mat be resolvotl for field 
research to continue effectively and expodittouly. 

Facilities and Wuiment 

Th1 VPS is housed in a separate structure at DA.I Which Includes 
offices, library-conference rowm, roputer rom, laboratory, and an 
animal testing room. Oatdoor facilities Include a two-vaicle pare,
an aviary, Jackal pens, a an enclosure for holding Lrroving rodents. 
Although this is a ood tclity, caveral irovements are needed. Flas 
are now undeway to onstruct an indMpendent structure for laboratory
bioassy experlnents. In addition, the oranitation of the library and 
reprint €olzoction to needed. Likewise, to accomdate the VPS scientist
currently at Colorado State University on a statistics and compter modolling90t and as current staff becm more fmiliar aid depedent upon ca ters 



for data analyals and publication preparation, additional computers will
 
..... ee . LItluld, ' "therofore-b desirable to co rt of th I .
ffce
into a computer row In which several individuals could work or learn from
 
each other slialtaneousl. Te rom currently serving as the comutor
 
rom is Inadequate for tLa purpose.
 

TraInLnR 

Training has recl€evd major emphasis n this project and has included 

- Ph.D (3) and MSc (3) degree programs abroad and I Ph.D locally, 

- extensive practical, hands.on experience during field rosoarch, 

- npocinlwel lennilng rom vnittip. scivitists dursr TIg, 

- publication of research findinas in technical Journals, 

- attmance at profossional meetings and conferences, and 

- study tours abroad. 

The VPS staff, altlh small In mwer, has certainly been one of the 
most productive wits at BARI and wkh capable, supportive ladership should 
be able to contime an extremely viable research program to resolve vertebrate 
pest problems. Some neds still exist, Including additional computer
trainin, particularly in the area of data analysis, and probably sam 
research mapmt training. An additional major apAn training still 
Is unfulfilled. The ViSIJARI professional staff are now coptent technlicians,
but still they are not yet scientists experienced In the process of novIng
through the logical series of research steps necessary to solving a problem.
An Important reason to complete the research forthe Action Plan to succedsfully
mplement preharvest rodent control in rico would be to take the staff 

thio* the entire process from start to finish. 

lona-tem Research Proirm 

Lo-tomng- research priorities and strategies need to be updated and
gedupon byr URI, Apredator resac prorm, is now being designed

ith th help of MW with the initial objective of detemlinng the relative
benefits of predators to rat control versus the dampg they do to livestock
and poutz n addIio decisions need to be made as to how some of tfe 
other vertebrate pest problsan that were identified during the review will 
be adressed We option:,Is through res h n v toIu o th adate

INogI I in wildlife departments In Danalades 0 erM . hsbn 
------s--V implented inte LWID/~M projet in Pakistan. 

http:hands.on


Professional Linkams
 

As wes rocognizod by the Otternal Review, an important cOowoetto maintaining a research capability vill be the continuation of linkageswith DWRC as a "sister research Institution.* Too often In the past,once research capabilities are built up In developing coutries, it Isexpected that they viii twainj irrespective of when couplete donor su"ortin alintinated. Hschaniuuu to assure the long toam i a betweentwVPS and MKq or othor In,.tution need to begin to be ovelopod. it Asclearly recognized that USAID canot m.itain this relationship Indefinitlybtit I o important to recognize also Mat funding support should not beabruptly eliminated, if theVPS Is 
J 

to have the time to ake the organizationalnnd logistical cqnge that will be necessary for it to stand on its ovn 
eventually.
 

Analysis tW Publication of Research Findins 

A cmnidorable n uitOof valtablo research has been accomplished inthe lout fev years of this project. These findings should be properlyanalyzed and written up and published, as they e opplicabe lsewhre,
especially in the sub continent. Publication, and tie review process associated with iq,are an important pert of the research process and can leadto further advancemint In the area of study. In addition, technical reportsnnd publications of Important findings in recognized, apopriate Journ }with International circulation provides reconnition to the program.

The IDrrent VIRC project leader will need som tim after returning tolMRCossiat VPS scientists in u data analysis and publication ofresearch findingpenerated during this phase of the project. 

-PI 

oi 
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g annt..a Work Draft: 3/18/90 

Vertebrate Pest Control Project
 
July 1, 1990 - June 30, 1991
 

During this final year of the Vertebrate Pest Control Project
 
(VPCP) under the Food Security Management (PS) Project, the main
 em.....
mphass 0f the program will be to identify-the neodsand a plan to..
 
Institutionalise the vertebrate pest control activities begun at
 
MARC and to complete ongoing research and technology transfer.
 

When the VPCP was established at MARC, no formal counterpart
 
organization was established by the Government of Pakistan. To
 
correct this situation, a substation at PMRI/VPCL was initiated at 
MARC in June# 1989. This activity needs to continue within the 
MARC structure after termination of the VPCP. The deliverables 
will be to assure that VPCL staff are prepared to integrate VPCP 
functions within their scope of activities and to assist in
 
Identifying resources and organizational mechanisms for this to
 
occur smoothly and efficiently.
 

The transfer to farmers of a method to reduce rodent damage to
 
wheat and rice will be carried out. This large-scale control
 
demonstration is now in its third crop cycle and should be carried
 
forward into a fourth (rice) and fifth (wheat) cycle. The
 
deliverables will be a method and strategy to transfer developed
 
rodent control technology to farmers.
 

The first phase of studies on the biology and behavior of wild
 
boar will be completed. Trapping and radio-tracking of wild boar
 
in the croplands in Faisalabad District uIll be done in
 
September/October. Deliverables will be information on the nightly
 
foraging range and daytime resting areas, analysis of food habits
 
and breeding periods, and preparation of a preliminary control
 
strategy.
 

Development of methods for control of wild boar are under
 
evaluation. Baiting in soil furrows or in wooden bait boxes has
 
shown promise but needs further field evaluation. Paraffin baits
 
worked well but pelletized baits (about the size of rabbit lab
 
chow) may work better.. Pelletized baits will be prepared at DWRC
 
and evaluated in Pakistan. Deliverables will be preliminary
 
recommendations on effective, environmentally safe methods of
 
controlling boar damage.
 

The ecotoxlology of several rodentioldes will be assessed in 
target and non-target species, in commercial technical materials 
baits and in the environment through pesticide residue analysis. 
This is an Important environmental Issue that has not previously 
been addressed In Pakistan. A GOP/MARC counterpart scientist will 
be trained to carry out this research in the field and laboratory 
The deliverables will be the sustained capability of analytical
 
chemistry for conducting rodentioide residue.
 



An enormous amount of scientific data has been accumulated
 
during the life of this project. An important aspect of the
 
research program is to publish these findings, During this final
 
year deliverables will include a number of scientific and technical 
publications coauthored by counterparts to document project 
acoomplishments A help establish the international identity of the' 
VPCL, 

Work will continue on training of operational grain storage
 
personnel in cooperation with the Storage Technology Development
 
and Transfer (STDT) Project. Training materials presently in
 
develpoment will be completed, printed, and made available to the
 
STDT training centre. Audio/visual materials will be duplicated
 
and distributed. The VPC Project will participate in training In
 
vertebrate pest management methods -at the grain storage
 
demonstration centres at Hangs HandL Dipalpur and Islamabad. 

The training of rural women in pest management methods at 
Farming Systems Research (FSR) sites will be completed in 
cooperation with the FSR programme and the Entomology Research 
Laboratory (NRA) at NARC. Plans for producing a training video 
cassette and photo illustrated womens handbook in pest management 
are in hand and these materials will be delivered during the 
project year. This work is being carried out at the FSR sites near 
Fatch Jang where wild boar pilot control trials are also done. 

Cooperative research studies and implementation of vertebrate
 
pest management currLuls at the University of Agriculture at
 
Faisalabad will continue, This continuing effort is helping to
 
institutionalize VPH at the University and has assisted almost two
 
dosen graduate students in obtaining capabilities in VPH research
 
and management. Deliverables will be 6 research reports and
 
theses.
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Attachment No. 4
 

(3/22/90)
 

Expected Unresolved Vertebrate Pest Management Issues
 
in Pakistan at the Tim of VPCP Termination inJune 1991 

CRITICAL ISSUES TO BE ADDRESSED 

...The0 pproposed curtaslmnt of 0SAI0 support for vertobrate pest management-V)(VPM)
InPakistan inJune 1991 would result in a number of Important activities that remain 
uncompleted. From October 1985 to June 1990, USAID has supported development of the 
Vertebrate Pest Control Project (VPCP) at the National Agricultural Research Centre 
(MARC) to carry out research, development, and training on priority vertebrate pest 
problems, Including protecting crops before harvest and conserving production during 
postharvest storage. The return on the substantial investment by USAID and the 
Government of Pakistan will not be fully realized unless mechanisms can be developed
 
to address the sustainability Issues of Institutionalization, technology development

and Implementation, and Information transfer during a follow-on transition period

after departure of the USAIO/Denver Wildlife Research Center (DWRC) resident adviser
 
InJune 1990. Continued USArIDDWRC funding support Is fortunately available from 
July 1990 to June 1991 to comlete and implement methods for control of rodent damage
In rice and wheat; additional important issues will need to be resolved, Including: 

e Institutionalization of VPM at MARC
 

* Space requirements for VPM research and development 

* Continuing the relationship between the MARC Vertebrate Pest Control research
 
staff
 

@ Registration of pesticides for control of economic damage by wildlife species
 

* Development and evaluation of a Master Trainers curricula and training materials
 
for agricultural extension workers
 

* Institutionalization of VPM curricula and support of graduate student research In 
VPH at several agricultural universities InPakistan
 

* Private sector marketing mechanisms for distribution of quality formulated
 
rodenticide baits
 

e Development and evaluation of aVPN program for rural women at Farming Systems 
Research (FSR) sites 

* Development of Inexpensive, effective, and environmentally acceptable methods for 
farmer control of wild boar 

* Strategy and timing for protection of wheat, rice, and sugarcane from rat dmge 

* Deveoloment of inexpensive, effective, and environmentally acceptable methods for 
control of porcupine In reforestation and hillside agriculture in NMWP and Azad 
Jaum and Kashmir 

* Protection of stored grains and food from rodent damage In farms and villages 



Attachint No. 5
 

VERTEBRATE PEST
 
CONTROL PROJECT
 
Food Securhy Manment 
Post Hamms Manamnt Componsent
GOP/USAID hoJt 

Dr. Abdul Latif Roo 
Conservator of Wildlife 
linistry of Food & Agriculture 
Street 84, House No. 485 
Islamabad 

Maroh 18, 1990 

Dear Dr. Rao: 

1 thank you for taking the tine to discuss with us your concerns about 
the crow situation in and around Islamabad and Rawalpindi. Sinoc 
our
 

area you described between
discussion, we have viiited the roosting 
Zero point and Faixabad. We were all certainly Impressed by the 
magnitude of the roosting crow population. However, we also saw a 
large number of kites and-some eagles In the area. This observation
 
further supports the need to Investigate the overall crow pest problem 
and the potential adverse impaot of any management efforts on other 
aninal species before beginning any lethal crow oontro) program. 

As we discussed, it is our recommendation that a short oonsultanoy 
(perhaps 1-month) is needed to look into the situation in greater 
detail and develop specific recommendations for follow-up action 
investigations. The USDA/APHII Denver Wildlife Research Center (DWROC) 
has several scientists that have been involved in crow pest probleas 
both domestically and internationally. Upon my return to DWRI. I will 
Inquire as to the interest of these Individuals and the availability of 
funding support from the Fish and Wildlife Service. 

Although Hr. Joe Brooks our Project Leader for the USAID-funded DWRC-
Vertebrate Peat Control Project (VPCP) at MARC, does not have the time 
nor mandate to Investigate this situations he and the VPCP can provide 
logistical support for such a DWRC ooneultanoy. 

Zn 	the meantime, I have enclosed some background literature on crow 
pest situations elsewhere in the world. Finally, as you requested, the 
VPCP will bring this situation to the attention of the Pakistan 
Agricultural Research Council. Please let Hr. Brooks or Hr. A.A. Khan 
know It they can be of further assistance.
 

Chief# International Prograus Research Section
 
DWRC
 

ct 	Mrs Joe Brooks# Team Leader 
V A Asia iaeno Principal Scientific Officer 
Nr. David A. Ferlton, USM 

!ii-." '	 4, 



TRIP REPORT*
 

ITALY, MALAYSIA, INDONESIA, and the PHILPPINES 

March 14-April 3, 1990 

Lynwood A. Fiedler 

Wildlife Biologist (Research)
 

International Programs Research Section 

Denver Wildlife Research Center
 

USOA/APIS/S&T 

P.O. Box 25266 

Denver, Colorado 80226-0266 U.S.A. 

Unpubl Ished Report 

June go, 1990 
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ITINERARY
 

Date Location Activity 

Mar 14-15 Denver, Colorado, 
to Rome, Italy~ 

Travel 

Mar 15-16 Rome Debriefed the Food and 
Agriculture Organization 
(FAO) on Argentine and 
Uruguayan binational bird 
project consultancy com
pleted inFebruary 1990 

Mar 16-17 Rome to Genting
Highlands, 
Malaysia 

Travel 

Mar 18-23 Genting Highlands Attended and participated in 
the 3rd International 
Conference on Plant 
Protection Inthe Tropics 

Mar 23 Genting Highlands 
to Jakarta, 
Indonesia 

Travel 

Mar 24-27 Jarkata Het with U.S. Agency for 
International Development 
(USAID) and the Director of 
the Indonesian Department of 
Food Crop Protection 

Mar 28-29 Jarkata to Los Baflos, 
Philippines 

Travel 

Mar 29-31 Los Baflos Hot with International Rice 
Research Institute (IRRI) 
and National Crop Protection 
Center (NCPC) officials 
concerning rodent control 

Apr 1-3 Los Baflos to 
Denver, Colorado 

Travel 



OBJECTIVES AND SUMMARY
 

The purpose of this trip was to: (1)debrief United Nations Food and
 
Agriculture Organization (FAO) officials inRome on a consultancy I
 
conducted for the FAO bird project inArgentina and Uruguay during February

1990, (2)present two papers and attend the 3rd International Conference on
 

-,Plant Protection inthe Tropics in-Malaysia, (3)determine the current.
 
status of rodent problems inIndonesia, and (4)discuss with International
 
Rice Research Institute (IRRI) officials the details of a proposed expert

panel session on rodents inrice to be held later this year at the IRRI in
 
the Philippines.
 

ACTIVITIES
 

InFebruary 1990, 1 completed a consultancy to Argentina and Uruguay to
 
develop a plan for implementing the FAO project *Integrated Control of Bird
 
Pests. A draft report 'Bird pests inArgentina and Uruguay--project

planning" was prepared and submitted to FA headquarters InRome. At FAO
 
headquarters, Idiscussed with Dr. Ernesto delas Casas, Crop Protection
 
Specialist Inthe Plant Production and Protection Division, the details of
 
this draft report. A final draft was submitted to FAD headquarters on
 
Hay 25, 1990, and approved. I also met with Ms. Ilona Borhegel, Acting
 
Editor for the Plant Production and Protection Division, to discuss the FAO
 
technical paper that I am writing entitled "Rodent pest management In
 
eastern Africa."
 

M VIIA
 

The 3rd International Conference on Plant Protection In the Tropics was held
 
this year inGenting Highlands, Malaysia. This conference, held every
 
4 years, has established itself as an important International plant

protection meeting and had a special rodent session Inthis year's program.
 

I presented two papers, 'Efficacy of burrow fumigation inreducing rodent
 
activity InPhilippine rice fields" (Fiedler, L.A., N. S. Ahmed, and Z.Ya)

and "Astudy of the toxicity of the anticoagulant brodifacoum to American
 
kestrels (Falco sparverlus)' (LaVoie, 0.K.). About 600 people from about
 
35 countries attended this conference. I had an opportunity to met
 
vertebrate pest professionals from throughout the world, particularly from
 
Southeast Asia, as well as to Interact with colleagues from the German
 
Gesellschaft fOr Technische Zusamenarbelt (GTZ) and private industry.
 

Indonesia has had serious rodent problems for many years. The rodent
 
control technology developed and successfully used Inthe Philippines to
 
reduce rat damage inrice and other crops appears directly transferable to
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similar situations inIndonesia. However, funding to transfer this
 
technology Isneeded itf advancements inrodent control Inthis major rice
producing country are to be made.
 

Imet with Dr. George Like from the Office of Agriculture and Rural 
Development of the AID/Jakarta Mission and his associate Mr. Johannes, who 
arranged a visit with the Indonesian Food Crop Protection Director,
 
Dr. llganasantana. .. Dr. Wiganasantanas considers rodents to be the second 
most important crop post problem inldonesia; a new kind of stem borer 
currently ranks first. He does not consider brown planthopper or tungro
 
(leafhoppers) to be as much of a problem as rodents. About 200,000 hectares 
are now estimated to be seriously affected by rodents. Dr. Wiganasantana
 
has gained some experience with rodent problems since he participated Inan
 
AIDsponsored rodent control training course held InSoutheast Asia In1972.
 
Itwas the DWRC, through Michael Fall, Nelson Swink, Glenn Hood, and John
 
Do Grazio, that conducted the 1972 training course. Dr. Viganasantana Is 
anxious to initiate a major rodent control program and pleased to see that 
the DWRC is interested Inproviding technical assistance. 

DWRC and the Ministry of Agriculture (IIOA) prepared proposals for initiating 
rodent control projects about 1972 and again In1978. These proposals could
 
be modified or updated and easily Implemnted with funding. Ve agreed that 
on m, next opportunity to vist Indonesia, we would reconsider looking Into
 

possible funding support and beginning these proposals.
 

Dr. Graomo Quick, Head Agricultural Engineering Division at the IRRI, and I 
have been developing plans to Implement a rodent research effort through the 
IRRI. This has led to a possible meeting At the IRRI In Los Baflos of Inter
national rodent experts to gather Information, express ideas, and recommend
 
future action for reducing rat damge Inrice and other crops Infarmers' 
fields as well as research farms. imet with Dr. Quick at the IRRI, and we 
discussed the roposed IRRi-sponsored expert panel session on rodent control 
In rice and other crops In the Tropics. A tentative date, September 9-14, 
1990, was Set; potential participants, listed; and program content, reviewed 
(see Appendix 1).
 

Current rodent research being done by the IRRI staff, primarily within the
 
Department of Engineering, was presented to me for coments and advice. An
 
outline of research activities was drafted for Dra. M. Hocue an IRRI asso
ciate from the Philippine National Crop Protection Center (NbC) InLos 
Ballos. Later, I met with the Director of IRRI, Dr. Klaus Lape, who is 
supportive of Initiating rodent control research efforts throug the IRI 
and who will be an active participant Inthe upcoming IRR! rodent session 
In September. 

Finally, I visited with Dr. Romulo Davide, Director of the KCPC, who Is 
Interested Inreviving the activities of the Rodent Research Center that 
were once prominent within the NCK. Dr. Davide wants to assemble, with 
DWRC's help, a project proposal on rodent control that could be submitted to 
the Ministry of Agriculture for approval and then to USAID for possible 
support. 
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Appendix I.
 

may 14 )m~ 

EXPERT PANEL MEETING ON RICE RAT CONTROL 
INTERNATIONAL RICE RESEARCH INSTITUTE 

SEPTEMBER 9-14, 1990 

Rodents are an omnipresent threat to food supplies and human health. In 
Asia, rats consume at least 5% of the annual rice crop. lat predation levels vary
widely from extremely severe to moderate, accord,ag to seasonal factors andlocality. 

At IRRI, rat control is a drain on resources, and a constant source of concern 
due to the loss of valuable rice genetic material. Rats have caused an estimated Si 
million worth of damage to research trials over the Institute's history. IRRI has 
been involved with nonconventional methods of control, and nowI-e to Ialvanize
work 	on Iong term methods of controling rat :;-
WOrdwiC, as well as resolving the rat problem on the research arm. 

As a first step, IRRI proposes to host an expert panel meeting in September
1990. 	A small team of the world's leading exerts on rat control, rodent population
dynamics and vertebrate pest biology will be assembled in Los Bafnos to assess,
interact and generate new approaches to rat control in rice agriculture. 

Their task will be to generate a four.pronged action program and to 
recommend ways for financing a long term worldwide effort to control rats in rice 
agriculture. 

2. 	 Pu Se of Meeting 

The purpose of bringing this working group to Los Bafnos Is to assemble the 
best expertlse from around the world to 061 their knowledge, interact, and propose
fresh solutions to the problem of losses ue to rodents, espedally in rice ar culture. 
T expert panel hventinal approaches, improv, models, 
and new met odolo es, both short and long term, for application Inthe wider worlI 
of production agriculture - wherever rodent pests pose a significant problem but 
espcally in rice agriculture. 

3. 	 Workcnh Gmup Participnt: See list attached. 

4. 	 Expert Panel Meeting Itinerary. 

1. 	 Introductions - Welcome by Director General 

2. 	 Background: Outline of the rodent problem. Objectlves set for the 
Panel Meeting. Four pronged attack on rat control: 

(i) 	 Rat control worldwide and reglonally. 

(i) 	 Rural village rodent problems and control; 



0 

(iI) 	 Rat control on IRRI farm and on other research facilities and
locations; 

(Iv) Development of control models 

3. 	 QuantificatIon of extent of losses to rodents both Inrice based and in
non.rice crops in rice agriculture.
 

4.. Tour ofIRI-Farm 
 and- NCPC. Demonstration of cer
technologies for rodent control 

5. 	 Pr tmdom of Invited kekto provide state of the art papers onWeir areas of speciality. 

1. 	 Presentations continued 

2. 	 Epidemiology. keynote address 

3. 	 BranstoianSess:on What are the possible solutions? 
4. 	 An analysis of the proposed solutions with a consideration of 

costs/benefits 

5. 	 Sociological aspe"t of rodent control Community characteristcs and 
roles. 

Day~ 
L 	 Environmental impact considerations of rodent control approaches 

2. 	 Application and implementation of the techniques - first, on IRR
far and other research facilities; second, on a broader front in 
production agriculture 

a. am level 

b. 	 village level 

C. 	 community level 

d. 	 nationaland International or relonal level 

3. 	 BraE mig Seon 2 Who can do what, and where? 

L 	 Wrap.up Sessions outin strategie, Preparations needed for 
support from community/government or other agencies 

2 FdO eeds (FAO/WHO inputs). Current donor actvlty. First
draft pfopoal for potential donors. 

tIw I 



' .fir £ Am$mM4ii a ObRAN 

3. Future programs and follow through from this expen panel's efforts. 

4. C2osing session 

EoIow ftnhmhu involves the preparation of a booklet on the outcome of the panel
meU, including the abuidged specialist papen6 and implementation of 
relevnt recommendadons. 
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ITINERARY 

Dat.• Location Activity 

~April1-3 -Denvr -Colorado1, 
to HDJamena, 

Travel--

Chad, Africa 

April 3-21 Chad Field work to continue the 
rodent density monitoring 
program. Briefings with 

SAID and Crop Protection. 

April 21-25 N'Djauena, Chad, to Travel 
Denver, Colorado 
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OBJECTIVES
 

The objectives of this consultancy were to make timely suggestions for
 
improving the N'Gouri rodent population monitoring study after 6,months of
 
data collection, to consider sample sites for a second rodent population 
monitoring area near Abeche, and to facilitate the establishment of the 
Denver Wildlife Research Center (DWRC)/Agency for International Development
(AID) Rodent Research Project inChad.. 

ABSTRACT 

Rodent population sampling began In November of 1989 in the N'Gouri area. 
Populations have been monitored monthly inquadis and dunes near N'Gour.
 
The sixth sampling period inthe rodent population monitoring study at 
N'Gourl was completed during this consultancy. Rodent index values for
 
these 6 months show a nearly consistent decline Inrodents inquadi and
 
dune sampling sites. The very low trap success inthe N'Gourl area during

the sixth sampling period suggests that rodent densities may be at the
 
nadir of their annual cycle. During this consultancy Itwas decided to
 
look for a second population monitoring area more accessible than Abeche.
 
The N'DJamna-Bilaka area was visited, but rejected. Suggestions are made
 
to Improve the rodent monitoring studies InN'Gourl and to Improve communi
cations among the many people and agencies involved Inthe project.

Arrangements to Initiate laboratory and office construction and to secure
 
housing and furniture to facilitate the Spilletts' arrival were not accom
 
plished because the nonfunded extension of the overall USAID\Africa Bureau 
Project under which this rodent activity Issupported has not yet been 
signed. 

BACKGROUND 

Severe chronic rodent problems and spectacular periodic rodent irruptions 
have probably occurred Inthe Sahelian Africa for centuries. Following a 
1984 drought, Chad had amle rain In 1985 and 1986. Rodent damage to agri
culture In1986 and very high rodent densities In1986 and 1987 prompted the 
Ministry of Agriculture (HOA)/Chd to request assistance from the DWRC 
through AID/Chad to assess the rodent problem and make recomendations to 
develop a rodent control program for the Sahelian region. Prior to this 
current consultancy, seven others were made by DWRC biologists. The first 
consultancy (LaVoie, Unpublished Trip Report, DWRC, June 19 1987) confirmed 
the high rodent densities, tentatively Identified some of Rhe rodent species
Involved, assessed the possibilities of even higher rodent densities during
the 1987 growing season, and suggested possible control methods. Although 
rodent densities did not Increase during the 1987 growing season, they d d 
remin chronically high. The second consultancy (Mitchell, Unpublished Trip
Report, OWC December 31, 1987) conducted experimental field evaluations of 
warfarin grain baits, trained agricultural extension personnel Inrodent
 
control methodology and made recommendations based on the results of these 
experiments. The third consultancy (LaVoie, Unpublished Trip Report, DWRC,
 
o 20 1988) Identified rodent pest species In Irrigated and dryland

agricultura areas, conducted ca e and small plot rodenticide evaluations 
In irrIgated quadis, trained agricultural extension personnel Inrodent con
trol methodoloy, and ade recomendations based on these assessments. The 

I 2 



fourth consultancy (Fiedler, Unpublished Trip Report, DWRC, September 27,

1989) planned for the establishment of a proposed rodent control project in
 
Chad. The fifth and sixth consultancies (LaVole, Unpublished Trip Report,

January 10, 1990; and Wilson, Unpublished Trip Report, OWRC, February 5,
 
1990) selected sites and Initiated a long-term monitoring study of rodent
 
populations inquadis and dunes and trained counterpart scientists In
 
Identification, trapping, autopsy, and data collection methods. The seventh
 
consul tancy_ (Bruggers, Unpubl Shed Trip,Report, DWRC,_ January 10, 1990) was 
to discuss Implementation activities and budget considerations for the
 
rodent research project PASA with AID/Chad. Ouring the 4-month Interval
 
between the initiation of the monitoring study by Sr. John Wilson and
 
counterpart, Mr. Abdelwahib Yacoub, and this eighth consultancy, the monthly

data collections were carried out by Hr. Yacoub and two MOA/Crop Protection
 
Service (CPS) technicians, Messrs. Djimtoide Baoral and Hall& Oourbaga.
 

CURRENT SITUATION
 

The OWRC/USAID rodent research project inChad, funded by #he USAID/

Washington/Africa Bureau, was initiated inearly 1990 wit. the selection of
 
or. Juan Spillett to be stationed inCha.. The original objectives of this
 
consultancy were to familiarize the new Project Leader, Dr. Spillett, with
 
the study areas and sampling methods and to assist inselecting a new study

site inAbeche and begin laboratory and office construction. However,

delays infigning the nonfunded extension of the overall USAID/Africa Bureau
 
Project undor which this rodent activity issupported prevented the transfer
 
of Dr. Spillett to OWRC. Because of these delays, the objectives were
 
modified to, assist Mr. Yacoub, the project counterpart scientist, during the
 
April data cnllections at the N'Gourl study sites, to suggest timely

Improvements inthe population monitoring studies, select monitoring sites
 
InAbeche, and Initiate laboratory and office construction prior to the
 
arrival of the project leader. It Is now anticipated that Or. SpIllett

will be at post inearly June; but due to the lack of project approval,

laboratory and office renovation have not begun.
 

ENnarl 
Rodent population samples have now been collected monthly from eight quadis
and three dune sites Inthe N'Gourl area (Fig. I,)since November and 
December 1989, respectively. Some serious problems occurred during the 
second sampling period and immediately before the third sampling period.
Ouring the second trapping period (December 1989), about 9 (167/1850) of
the traps were stolen or removed by predators or other animals. Inlate 
December 1989 and early January 1990, six of the eight quadi sites were 
treated with the rodenticide chlorophacinone. Hr. Yacoub resolved these 
problems In a timely, comendable manner by (I)having wire stakes made to 
prevent trap removal by predators and other animals, (2)enlisting the 
assistance of the farmers during each trapping period, and (3)requesting

the Sous Prefet to met and discuss the Importance of the study with al 
farmers In the sapling areas. Mr. Yacoub's actions resulted in negligible
trap losses since the December incident. Discussions with the people Aho 
initiated the rodent control operations Inthe six quadis Indicated that 
communications had failed at the inception of the monitoring program when 
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a request was made not to use rodenticides at the simple sites. Ibelieve a
 
full understanding of the importance of having rodenticide-free quadis for
 
sampling has now ben achieved. 

During this 	consultancy I accompanied Mr. Yacoub and CPS technicians to the 
N'Gourl for 	the sixth population monitorlng. An excellent description of 
the study protocol and sites Is given by Wilson (Unpublished Trip Report,
PA....C, rfiru-ary5 190).. Only -rodents -(-fro* quadi-and.4-frbm dune 
sites) were 	trapped during this period. This iste lowest trip success of 
any sampling period since 	the stul began, which suggests that Wodent pou
lations my 	be at the nadir of their annual cycles (Figs. 2 and 3) Thedata frm the 	 sIx sIpling periods are presented In Appendix 1. The rodent 
species listed Inthe data as No. I were identified as Tager# roWbstal 
unfortunitely, we were unable to retrieve a specimen of No. I In good enough
condition to make an Identification. 

from reviewing these data, It Isapparent that we need to know the Impact of 
our monthly 	trapping on the populations that we are monitoring. Verifica
tion isneeded Rat the Monthly removal of rodents has no significant Impact 
on the trap 	success Infuture months. I suggest that every third month we 
should select 	at least two new quadis and one duoe Inthe NGouri area and 
apply trapping techniques 	Identical to thoe now being used inthe eight

quadis and three dunes sampled monthly. The new €uadis and the dune(s)
selected every third month should have the same size and production chirac
teristics as the quadis currently being sampled. Itwould also be very

desirable to know the methods and intensity of any rodent control conducted
 
during the past 2 years. 	Quadis treated with any rodenticides after early
JanuIry 1990 should not be chosen. 

The time spent Inthe monthly monitoring activities Inthe N'Gourl area
 
might be substantially reduced after Dr. Spillett arrives Ifthe work can be
 
divided between two teams: (1)Dr. Spillett, a CPS technician, and driver
 
(2) Mr. Yacoub, a CPS technician, and driver. Each ten should have a 
vehicle. A suggested schedule for each tea follows: 

Monday 	 000-16O0 Drive to N'dourl and unload. 
1700 Set trap lines in three dune sites. 

Tuesday a.m. 	 Pick up traps and record data from dune sites. 
Set interior trap lines In two quadis. 

p.m. 	 Set exterior trap lines Intwo quadis. 

Wednesday a.m. 	 Pick up traps and record data from two quadis.
Set Interior trap lines Intwo quadis. 

p.m. 	 Set exterior trap lines Intwo quadis 

Pick up traps and record data from two ousdis.Thursday a.m. 
Mike site descriptions. 

p.m. 	 Mike site descriptions as needed. 

Friday 	 a.I. Return to N'Djamona. 
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With this schedule, the N'Gourl work should be completed inabout 5 days;
however, an additional day or two may be needed every third month to simple 
the additional Ocontrol" quadis and dunes or during the rains when 
transport to some sites may be delayed, 

The need for a second vehicle for use Inthe field was discussed with
 
Messrs. Fuller and Yacoub who, inturn, made arrangement: with
 

............. aroilletoDirector-of Crop Protection Servicep for CPS to use... ...... 
locust project funds to purchase a new Toyota pickup for the rodent proj. 
ect's field activities. The rodent project wil need to cover costs of the 
vehicle including fuel, driver's wages and per diem, and maintenance. It 
Ismy understanding that roatine maintenance consisting of an oil change
and lubrication will be performed on the CPS vehicle each time Itreturns 
from the field, regardless of the kilometers driven. I hope this mainte
nance schedule can be negotiated on a kilometer-driven basis that would 
encompass at least two trips to N'Gourl, since each oil change and 
lubrication costs about $250. 

Abeche 
I had planned the go to Abeche and select sites for a second populations
 
monitoring area. When Abeche was originally selected as the second
 
monitoring area inNovember 1989, Itwas anticipated that (3)the project

leader and Mr. Yacoub would fly to Abeche, (2) a CPS vehicle and assistance
 
from CPS technicians would be available, (3)trapping activities would be
 
completed Inabout 1week, and (4)the project leader and Mr. Yacoub would 
fly back to N'DJamene. The Abeche area was to have been sampled every 
third month; however, this plan no longer appears feasible for a variety of 
logistical reasons Including distance, road conditions, and vehicle avail
ability, Messrs. Yacoub and Fuller indicated that there Ight be more 
accessible areas near Mango ae N'Djamena-Bilala, both within a 1-day's
drive from N'Jamen&; therefore, Mr. Yacoub and I decided to examine the 
N'Djamena-Bilala area (Fig. 1)for a possible monitoring site, rather than
 
going to Abeche.
 

The N'DJamena-Bilala area, near Lac-Fitry, Is about a 7- to 8-hour drive 
(355 kn) from N'Djamen. The area Isa primary livestock production area 
with secondary agricultural and fishing activities. Quadis around the lake
 
are strikingly different from those InAbeche and N'Gourt. Quadis are
 
irrigated bY digging channels from the lake to a series of very small
 
agricultural plots. Vegetables Including okra, tomatoes onions, sweet
 
potatoes, lettuce, cucumbers, beans and corn are grown Inthese small
 
quadis surrounding the lake. We met with personnel of Secour Catholique
 
pour le Developement (SECADEV) to select prospective rodent monitoring
sites: three quadis (Quadis Yao, Ntgolo, and Sceta, all within 100 km from
 
N'OJamena.8Dlala) and ?our dunes (one Ineach cardinal direction and within 
I km from NO'DjamenaBlala). From our brief visit to Quadi Yao and the 
four dunes and discussions with farmers, itappears that this area is
 
unsuitable as a second rodent population monitoring site because(l) the 
vegetable production areas are very small, (2)quadis are underwater
 



4-6 months each year, (3) rodents have not been a major problem to farmers 
since 1984-85, (4) dune populations of Gerbillus andersoni appear to be 
moderate, and (5)the area may be Inaccessible during the rainy period. I
 
suggest that Dr. Spillett examine other areas such as Mango to avoid the
 
accessibility problems associated with Abeche.
 

.Hr. Abdewahib Yacoubseortur. . .. . . 

Unfortunately for the DWRC/AID Chad Rodent Research Project, Mr. Yacoub
 
anticipates leaving Chad Inearly June to attend Hichigan State University,

Lansing, Michigan, to pursue a 2-year course of study leading to a N.S. 
degree Inagricultural economics. Mr. Yacoub's absence will be felt by all
 
concerned with this project, but we wish him great success and hope he say

rejoin us at some time in the future. Although we had hoped that the 
project leader would arrive Intime to work with Hr. Yacoub and his replace
sent, this now appears doubtful. Therefore, I suggest that Dr. Spillett

request Hr. Nasson (USAID/OtIS) as the driver for the H'Gourl sampling trips

because he knows the locations of all quadi and dune sampling sites. 

I found transportation, sample validation, and comounications to be major
 
concerns with respect to the technical aspects of this project. The
 
acquisition and availability of a second vehicle for field use shou'd
 
resolve the transportation problems. By sampling at least two new quadis
and one dune every third month, the Issue of trapping Impact on rodent 
populations can be addressed. However, itIsdoubtful that the coin
rations problem can be fully resolved. Implementing activities InChad 
involves several agencies, numerous people, and the use of at least two 
(sometimes three or more) languages* i.e. French, English, and one or more 
local languages. Since most of the past &k consultants did not speak
French, Information was not always received by the Individuals or a encies 
Involved In a clear and timely manner. I suggest that the project eader 
and counterpart Jointly develop a monthly proposed Itinerary and activities 
statement, Including objectives of each trip or activity, and circulate It 
inthe appropriate language (French or English) to all Involved parties,
welcoming their cooments. The statement should then be amended to reflect 
changes and be recirculated. 
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APPENDIX I
 

Coding Protocol and Monthly Data
 

(Moylimbe-r 1989- tho--- Arl19) 

TRIP: 	 I a November 1989 4 a February 1990
 
2 a December 1989 5 - Harch 1990
 
3 a January 1990 6 a April 1990
 

Note: 	 Population sampling trips are made approximately every

fourth week,
 

AREA: 	 N'Gourl
 

SITE: Ouadils 	 AS a Asankadorl OR w Broudou G - Ngarfar
 
81 a Binam DI a Dibinintchl YG - Ygra

SO -Boul NO - Holori
 

Duns 	 - Dl, 02, and 03-Dunes I, 2, and3 

Note: 	 Detailed site descriptions are given by Wilson, Unpublished
 
Trip Report, DWRC, February 5, 990.
 

LOC: 	 Location of trap lines Inand near the quadis and indunes:
 

CC Cultivated margin NI a Noncultivated interior 
NC - Noncultivated margin CE - Cultivated exterior 
C1 a Cultivated Interior NE a Moncultivated exterior
 

SP: Species: 	 U a Unknown M - Nastoys zp.
A a Arvicanthus niloticus I1,2 - Unknown 
0 a Gerbillus andersoni 

Note: 	 U Indicates that only art of the animal was present. 
11 2 Indicates that genus or species were not known-
skin skull and measurements were forwarded to DWRC for 
Identification. 

H-S: 	 Head and body length (in) U *unknown 



APPENDIX 1 (Continued)
 

--- TIL: Tail lengthr(m) U unknown-

SEX: 	 U w Unknown 22 - Female mature
 
11 - Hale immature 	 23 , Pregnant 
12 - Hale mature 	 1U -Male unknown condition 
21 a Femle immature 2 a Female unknown condition 

WEIGHT: Weight to the nearest 5 g for animals over 100 gi to the 
nearest 2.5 g for animals under 100 g: U Indicates a
 
significant portion of the animal has been eaten.
 

NO-E!B: Number of embryos 

SIZE: Size of embryos
 

I a early-term
 
2 amid-term
 
3 a late-term
 

EFF-TRAPS: 	 The number of traps not sprung without animals or missing 
per line. 
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ITINERARY 

gate Location 

Nay 7-9 Travel from Denver, Colorado, to Rebat, Morocco 

Hay 10 InRabat 

may 11 Travel from Rabat to Agadir 

Nay 12 Travel from Agadir to Tiznlt 

May 13 Travel from Tlznlt to Sidi Ifni 

Hay 14 Travel from Sidi Ifni to Agadir 

Hay 15 Aerial observation of possible study sites 

Hay 16 Selection of training area near Alt Baha 

Hay 17-19 InAgadlr 

Hay 20 Travel from Agadlr to Rabat 

Hay 21-23 InRabat--tralnlng session 

Hay 24 Travel from Rabat to Casablanca 

Nay 25-26 Travel from Casablanca to Denver, Colorado 



BACKGROUND
 

The Denver Wildlife Research Center iscurrently conducting an environmental
 
project-inMoroccowi th -the-support of AID/Rabat The projectconsists of 
trining and research In ecotoxicology to evaluate the effects of two 
Insecticides widely used for locust control InMorocco. The training will
 
prepare Moroccan scientists to independently conduct environmental pesti
cide studies Inthe future. Evaluation of the effects of the locust
 
insecticides, malathion and dichlorvos, isneeded as their impact was not
 
assessed before they were introduced for widespread use inAfrica for
 
locust control.
 

A schedule of training and research activities for this project is given In 
Attachment 1.
 

OBJECTIVES OF TRAVEL
 

This trip to Morocco had two primary objectives. One was to select a field
 
study area for training and research; the other was to initiate the project

with an introductory training session InRabat. Mr. John McConnell, who
 
had Just arrived inMorocco to serve as local project coordinator, and I
 
visited with Mr. Joe Kitts, USAID, and Goverment of Morocco (GON) person
nel inRabat, Casablanca, and Aladir to become familiar with the latest
 
project plans and devwlopments.
 

ACCONPLISH14ENTS
 

InRabat on May 9 and 10, Messrs. Kitts, McConnell, and I discussed the
 
arrangements necessary for local purchases, hiring, travel, and security in
 
establishing the project, a study area, and a field camp. Mr. McConnell
 
has decided to locate InAgadir to be nearer to study sites and the National
 
Center for Locust control at Aft Ielloul. Comunication with Mr. Kitts will
 
be maintained by fax, telephone, and occasional trips to Rabat. Mr. Kitts
 
will rent a small truck for Mr. McConnell's use, inaddition to the new 
project vehicle, which Isscheduled for delivery InJune. None of the 
necessary equipment or supplies has arrived, but ordering Isnow underway

Inthe United States and all materials (except gas chromatographs) are
 
scheduled to be shipped via air freight inearly June.
 

On May 10, Messrs. Kitts, McConnell, and I met with Commandant Koh& Layid,
Deputy Director of Locust Control, Mr. Abdelazit Arifl, Director of the 
Direction de la Protection des Vegetaux (DPV). and their staffs InRabat. 
Plans for use of a military helicopter for survcy to select study areas 
were discussed as well as arrangements for the first training session. 

Mr. McConnell and I left Rabat on May 11 and spent 3 days traveling through

the country south of Agadir evaluating areas for possible location of study

sites. On Tuesday morning, May !5,we met at the National Center for
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Locust Control with the Director, Thye! Ben Halima, and other DPV staff.
 
Mr. Ben Halima expressed his preference for studying effects of locust
 
insecticides Inthe habitats most frequently treated, rather than in
 
atypical habitats that might be selected because they contained a greater 

---------- After-this brief meeting,-Iessrs..abundance-of animals -for study. ..... 
McConnell, Kitts, and I Joined Messieurs Charhbili, El Addami, El Hanit, 
Ghaout, and Mouhim at the Agadir Airport for a helicopter survey of
 
potential study areas.
 

Following our flight, we met again with Hr. Ben Halima. I suggested that 
ifhe preferred, we could conduct our experiments with malathion and
 
dichlorvos inthe desert steppe south of Guelmim, but for training I felt
 
we should locate ina richer habitat that presented greater opportunities
 
for observing, capturing, and studying animals. Irecommended an area near
 
Alt Baha, about 60 km southeast of Agadir. This location would simplify
 
travel for participants and the maintenance of a camp during numerous
 
sessions this summer.
 

This proposal seemed agreeable to everyone and on Wednesday, May 16, the 
rospection team drove to Alt Baha to select a specific area for study. 
his was accomplished, and a site for a camp was located. DPV staff in 
Guelmim will notify local authorities, obtain authorizations, and look Into 
arrangements for camp help, water, and other requirements. Hr. McConnell 
will begin procurement for the establishment of a camp in early June. 

The experimental area that will be treated with malathion and dichlorvos
 
must be larg Experimental plots will each be 4-6 kim'. Five plots will 
be needed to replicate each of the two treatments and provide for a control
 
plot. An area of such size (10 x 10 kim) was not found during the survey 
except inthe desert steppe south of Guelmim. A specific area for the 
experimental phase of this project will be selected later this year. 

On May 17, I prepared materials for the first training session, while
 
Messrs. McConnell and Kitts met with DPV staff to arrange for establishment
 
of a camp. The camp, which will have an ability to accommodate up to 40
 
persons, will require purchase and transport of considerable equipment and
 
supplies, the hiring of several cooks and helpers and periodic
 
provisioning with food, water, and other perishables.
 

The first training session was held inRabat on Monday and Tuesday May 21 
and 22. Ithad been scheduled for 3 days, but as Wednesday, May z3, was a 
M.oroccan holiday, the session was concentrated into just 2 days. The 
content of the session Isoutlined InAttachment 2,and Moroccan 
participants are listed inAttachment 3. 

Project teams were organized (Attachment 4) with the understanding that 
training and research activities would be open to all participants, 
regardless of their primary team assignments. The training session 
beginning In late July will especially provide latitude for participation 
Ina variety of training activities. During experimentation participants, 
of necessity, will work on specific tasks that are planned on the basis of 
available manpower.
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Eight of the Moroccan scientists Indicated their Intention to participate

inthe next training session on radlotelemtry (see Attachment 4), but
 
actual numbers could be somewhat higher or lower. This session is
 
scheduled between Junel1Sand.July 7,with Moroccan particIpants- present -..
 
from June 25 to July 5. As Aid AIAdha, amovable feast day, has now been
 
scheduled for July 3,the training period incamp must be terminated
 
July 1.
 

Six Moroccan scientists indicated they would not be able to attend the
 
training session that begins Inlate July, but It Is not certain how many

of the others actually will attend.
 

Itwas evident Inthis first session with the Moroccan scientists that they
 
are quite familiar with the general concepts of insecticide toxicity and
 
the potential environmental hazards of field applications. Likewise, they

have been well trained and have considerable experience inpest control and
 
infield studies of insects, birds, rodents, Insecticide efficacy, and crop

protection. Insubsequent training sessions, methods and concepts for
 
investigating pesticide effects on organisms and ecological relationships

should receive priority. They are familiar with the animals and plants of
 
southwestern Morocco and their biology and ecology inthe natural as well
 
as managed environment.
 

The Moroccan scientists lack and are anxious to obtain all types of
 
reference literature. All trainers should provide copies of selected
 
Journal articles, brief guides, and descriptions of methods pertinent to
 
their subjects. Inaddition, handouts should be prepared of course out
lines, texts of oral presentations, supplemental bibliographies of subjects

covered, and other material of Interest. Slide presentations would be
 
appropriate as a generator will be available incamp. Especially relevant 
books should be supplied to locations where specialized work isundertaken. 
The need to leave abundant resource materials uit the Moroccans a be 
overemphasized. All trainers should prepare adequate copies (30) o the
 
various materials for distribution to ensure that all project participants,

their supervisors, USAID, OWRC, and the Consortium for International Crop

Protection (CICP) receive a complete set of project documents.
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Attachment I
 

Moroccan Environmental Pesicide Project 

Schedule of Activities
 

Dates
JI~iII..........na 

Nov 27-0ec 16 Keith 

May S McConnell 

Hay 7-26 Keith 

Hay 21-Jun 2 	 Gillis 


Jun 18-Jul 7 	 Kolz 

Phillips
 

Jul 23-Aug 11 	 Heisterberg

Keith 

LaVole 

Matteson 


Aug 20-Sep 8 	 Moroccan 
Scientists 

Sep 10-29 	 Engeman 

Keith 


Oct 1-19 	 Moroccan 

Scientists
 

Oct 21-27 	 Keith 


itimio 

Project planning Rabat 

Project coordination Rabat 

Training--ChE Rabat 
Selection of study area Agadir 

Training--chemistry Casablanca 

Training--radloteltmetry Camp 

Training--birds
Training.-ChE and residues 

Camp 

Training--mammals
Training--arthropods 

Skill development I Camp 

Experimental design/statistics 
Review of skill development 

Camp 

Skill development It Camp 

Review of skill development Rabat 

Feb 3-23 Research--pretreatment data 	 Camp

Bourassa 

Bruggers

Curnow 

Hegdal

Kelth 
Matteson 


Feb 24-Mar 2 	 Keith 
Hatteson 

Radiotelemetry--aerial

Birds
 
Mammals
 
Radlotelemetry--ground

ChE and residues 
Arthropods
 

Treatment of plots 	 Camp
 

Mar 3-23 Research-.posttrestment data 
Avery Birds 
Fiedler Mamals 
Johnson Radiotelemetry-.aerial 
Keith ChE and residues 
Matteson Arthropods
Phillips Radlotelemetry--ground 

Camp 

July (3 weeks) Keith Report and manuscript
coordination 

Rabat 



Attachment 2
 

Trainfnt Spslon 1!May 21.22. 1990 

I. Introduction to Project
 

a. Coordinator in Morocco--John McConnell 

b. Organization of Denver Wildlife Research Center.
 
CICP Participation.
 

c. Study Areas
 

(1) Training: Aft Baha near Agadir
 

(2) Experimental: To be selected near Guelmim
 

d. Study Teams
 

e. Resums--oroccan Scientists
 

2. Science of Pesticide-Wildlife Fcology
 

3. History of Pesticide-Wildlife Investigations
 

4. Review of Organophosphate Effects
 

S. Residues--Collection of Samples, Analysis, and Interpretation
 

6. Measurement of Cholinesterase--Concepts, Methods, and Interpretation
 

7. Laboratory Dissection.-tRmoval of Brain and Gizzard. Maintenance of
 
Journal and Catalog 



Attachment 3
 

Ministry of Agriculture
 
Diroctlon do IaProtection des Vegetaux et do IaRepression des Fraudes
 

Service do IsProtection des Vegetaux
 

Prot PartplAnts 

ABASSI 
ABIDI 

y Tahar 
Alellah 

Entomologist 
Chemist 

Rabat 
Rabat 

AKCHATI 
ALAOUI 
ARROUB 
BAO 
BENCHRA 
BOUGHDAD 
CHARHBILI 
BAIA 

Hohamed 
Abderrahim 
El Hassan 
Ahmed 
Hohamed 
Ahmed 
Hustapha 
Hohamed 

Phytopharmacien 
Ornithologist
Hamalogist 
Entomologist
Phytopharmacien 
Entomologist 
Entomologist 
Chemist 

Rabat 
Rabat 
Rabat 
Rabat 
Rabat 
Rabat 
Guelmim 
Rabat 

DLIOU 
EL ADOAHI 
EL FAYQ 
EL MAN! 
EL ARHOUCHlI 
EL ISAILI 
GHAOUT 

Ahmed 
Lhassane 

Abderrahim 
Ahmd 
Ahmed 
Said 

Phytopathologist 
ammalogist 
Phytopathologist
Ornithologist 
Phytopharmacien 
Entomologist
Entomol oist 

Agadir 
Guelmim 
L&youne
Rabat 
Rabat 
Oujda
Rabat 

10 MESSAOD 
HOMIN 
OUZAOUIT 
SAHIL 
SALAN BENNANI 
TARHY 

Brahim 
Ahd 
Ahmed 
Sallek 
Ahmed 
Hustapha 

uMalogist 
Entomlogist 
HUmlogist, 
Entomologist
Entomologist
Chemist 

Marrakech 
Agadir 
Marrakech 
Agadir
Rabat 
Casablanca 



Attachment 4
 

Projtc Telms 

Administration: Government of Morocco (GO)--Arifi (Rabat), 
Ben Hal m_(Al t !elloul ) 
USAID.-Kitts (Rabat)-

Coordination: GON-Mouhim (Alt Melloul), DWRC--NcConnell 
(Alt Helloul) 

Insect Studies: Matteson Abassi 
BaouBoughdad
El Falq* 

El Ismaili* 
Ghaoutk 
Nouhim 
Sahli* 
Salah 

Bird Studies: Avery
Bruggers 
tel sterbarg 

Alaoui 
Dlou* 
El Addaml 
El Hani 

Hm1 Studies: Curnow 
Fiedler 
LaVoie 

Arroub 
CharhbilI 
IdMessaoud 
Ouzaouit 

Chemistry: Gillis Abidi 
Akchati 
Benchra* 
Daisa 
Tarhy 

Radlotelmetry: Bournssa 
Negd&l 
Johnson 
Kolz 
Phillips 

Akchal 
Arroub 
Charhbl1i 
Daia 
11 Addami 
El Falq
El Han? 
Gheout 

Chol inesterase 
and Residues: Keith Abtdl 

Akchatt 
Benchra 
El Haimouchl 
Sahli 

* Will not be able to attend TrAining Session 4.
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ITINERARY 

Date Locatioti Activity 

May21-23 Denver,-Colorado, to Travel 
Casablanca, Morocco 

May 24-27 Agadir/Study Site Travel to study site for 
sample collections 

May 28-30 Casablanca Training of Moroccan 
chemists, discussion of 
proposed methods, and tour 
of the laboratory facilities 

May 30-June 1 Rabat Discuss aspects of proposed 
chemical research 

June 1-2 Rabat, Morocco, to Travel 
Denver, Colorado 
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OBJECTIVES
 

This TDY was primarily to train Moroccan chemists in the methods of
 
chemical analyses needed to monitor the impact on the environment and
 
nontarget wildlife of locust control pesticides. Objectives of this TOY
 
included the following: to train.Moroccan scientists. inthe-chemical.
 
aspects and methods needed during research to evaluate the impact on the
 
environment and nontarget wildlife of locust control sprays; to evaluate
 
the equipment and facilities at the Laboratoire Official D'Analyses et de
 
Recherches Chimiques in Casablanca, Morocco, for participation inthe
 
research; to visit the field trial study site to collect representative
 
soil and vegetation samples to train chemists in the proposed analytical
 
methodology; and to discuss chemistry aspects of this research and other
 
pesticide-related topics with Mr. Joe Kitts (USAID/Rabat Locust
 
Coordinator). All objectives were accomplished.
 

ACTIVITIES
 

Study Site Visit/Samole Collection
 

Mr. John McConnell, DWRC Project Logistics Coordinator, and I traveled to
 
the study site near Aft Baha to collect representative samples of soil and
 
vegetation. Mr. McConnell obtained information about the plants that would
 
be eaten by native wildlife in the area. Vegetation that might be eaten by
 
nontarget birds and mammals, other vegetation representative of the study
 
area, and soil from the site were collected to train chemists inmethods
 
that would be used to analyze samples during the experimental portion of
 
the laboratory training. Custody seals were used on all sample containers
 
to demonstrate acceptable custody procedures.
 

Trainina
 

Training was conducted at the Laboratoire Official D'Analyses et de
 
Recherches Chimiques inCasablanca, Morocco. Nine individuals from
 
laboratories inRabat and Casablanca attended the session (Attachment 1).
 
During the first day, proposed methods for analyzing malathion and
 
dichlorvos in samples were handed out, and the feasibility of these methods
 
was discussed. Methods were provided to analyze formulations, water, soil,
 
vegetation, and animal tissues. Other topics discussed included equipment
 
and methodology required for the collection and analyses of air samples at
 
pesticide storage sites and research study sites, discussion of studies
 
that have been conducted by the laboratory on the degradation of pesticides
 
used on tomatoes and oranges, objectives of the planned locust control
 
research, possible screening methods for produce prior to export, and the
 
number and types of samples currently analyzed by the laboratory.
 

The laboratory staff provided me with a tour of their laboratory
 
facilities. This included the laboratory for the analysis of fatty acid
 
content inoils; the laboratory for the analyses of sugar products; the
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laboratory used for the analyses of polymers, plastics and chemical
 
products that have been imported, and the pesticide laboratory.
 

I met briefly with Dr. Ahmed Laaberki, the laboratory director. During our
 
meeting we discussed the agenda for the training and how this training

would benefit laboratory personnel involved with the research to be
 
conducted......
 

During the second and third days of the laboratory session, two of the
 
proposed methods were performed on the soil and vegetation samples

collected at the study site. Soil samples were fortified with about 2 ppm

of malathion and dichlorvos and were then extracted according to the
 
proposed method. The recovery was approximately 78% for both pesticides
 
from the soil. Fruit collected from the plant Argonia was fortified with
 
about 2 ppm of malathion and dichlorvos and used to demonstrate the method
 
for the analyses of vegetation samples. The fruit extracts contained many
 
interferences, and further cleanup was required. The effect of the
 
additional cleanup on the recovery of the two pesticides from the fruit was
 
not evaluated because of a lack of time. The soil method appears to be
 
acceptable inits present form, and the vegetation method may have to be
 
modified, depending on the types of vegetation present at the sites to be
 
treated during the study. The fruit used for the demonstration of the
 
vegetation method probably represents adifficult vegetation sample because
 
of the oils and other interferences present.
 

I was given a tour of the laboratory section that performs analyses of
 
alcohols by Mr. Ahmed Dghoughi, supervisor. This section performs analyses
 
to determine the alcohol (ethanol) content of beer, wine, and other
 
alcoholic beverages sold or imported inthe country. Mr. Dghoughi
 
expressed an interest inany methods for the determination of procymid&ne

inwine. I sent a residue method for this pesticide to Mr. Dghoughi

through Mr. Tarhy at the Casablanca laboratory. Mr. Dghoughi also
 
participated inseveral discussions during the laboratory session.
 

At the close of the laboratory training session several general topics such
 
as detection limits, standard operating procedures (SOP's), study plan for
 
the research, and commonly encountered problems with pesticide formulation
 
and residue analyses were discussed. Copies of a variety of EPA SOP's that
 
relate to these subjects will be provided to Mr. Tarhy.
 

Meetinos with Mr. Joe Kittl
 

I had the opportunity to meet with Mr. Joe Kitts of the Rabat Locust
 
Control Project on May 30 and 31. Mr. Kitts was very concerned over the
 
environmental impacts of the use of pesticides to control locusts and the
 
potential hazards to people, domestic animals, and wildlife inthe study

sites. He outlined some of the precautions to be taken to minimize the
 
exposure to people and domestic animals during the study.
 

Another concern expressed by Mr. Kitts was the storage of large quantities
 
of pesticides inMorocco. Currently several options to eliminate the
 
storage of large amounts of pesticides are being considered. Among the
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options discussed were the reformulation and use of some of the stored
 
pesticides, continued storage until the chemicals can be used or disposed
 
of, and permanent disposal, such as incineration.
 

Mr. Kitts was very knnwledgeable on these topics and had done a
 
considerable amount of background research. There are no simple answers to
 
the problem of how to dispose of unusable or unwanted pesticides. I
 ...
suggested-that-whenever*possible the 'pesticide could be used as-it-was
 
originally intended, with reformulation to remove contaminants if
 
necessary. Incases where this would not be possible, such as with
 
environmentally unacceptable pesticides, incineration isprobably the best
 
method for disposal. Mr. Kitts stated that he iscurrently evaluating
 
options for incineration, such as portable incinerators. Iwill provide
 
Mr. Kitts with any information that I receive on incineration or
 
alternative disposal methods.
 

FINDINGS AND CONCLUSIONS
 

-	A structured approach, starting with basic concepts or theory, should be
 
encouraged during training and discussions. Persons involved with
 
future training sessions should provide each participant with a copy or
 
outline of the material to be covered prior to the start of each
 
session.
 

-	The assistance of Mr. John McConnell proved to be invaluable.
 
Mr. McConnell isfluent inthe local languages, familiar with the
 
culture of the Moroccan people, and able to communicate effectively.

Communication with Moroccan scientists involved inthe project was
 
challenging at times, but itwas not an insuperable obstacle. The
 
English classes attended by the laboratory staff prior to my arrival
 
appear to have been a worthwhile investment. Several of the laboratory
 
staff were progressing well with their English skills. During the
 
training and discussions I was able to communicate verbally with most of
 
the staff, and the information was relayed to those not proficient in
 
English. Despite some recent training inFrench, my lack of fluency in
 
French did prove to be a problem when dealing with persons outside of
 
the laboratory environment.
 

- At the time of the training session, much of the equipment required to
 
support the research was not available inthe laboratory. This placed
 
some limitations on the experimental training. However, methodology was
 
practiced and numerous discussions related to the research and
 
laboratory capabilities were held with the Moroccan scientists. This
 
equipment isexpected to arrive inthe very near future.
 

0 	The equipment for the laboratory must e available, and the new gas
 
chromatographs must be installed and be operating prior to the time that
 
samples will be received by the laboratory. This must be done so that
samples collected during the research can be analyzed ina timely
 
manner. Prolonged storage of samples could affect results and
 
conclusions of the chemical analyses.
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- Training of Moroccan scientists in the proper operation of the new gas 
chromatographs would be most beneficial. But as far as I know, this 
type of training is not available inMorocco. The training provided by 
the vendor who Installs the equipment will probably be minimal, but I 
would recommend that Mr. Tarhy and others on his staff be present during 
the installation of the instrument, I will try.to contact someone in -.. 
the Denver area who has this type of instrument and visit his/her 
laboratory. I have also obtained an operator's manual for the Varian 
3400 gas chromatograph, so that I can be somewhat familiar with its 
operation before returning later inthe year for the next training 
session. I had felt that a service kit that has replacement circuit 
boards should be purchased with the new gas chromatographs; but when I 
contacted the Varian Instrument Company, I was told that they no longer 
sell service kits for the Model 3400 gas chromatograph. For this 
reason, major replacement parts will have to be ordered as they are 
required. 

The number and type of samples to be collected for analyses during the
 
research should be carefully considered to ensure that adequate
 
personnel and equipment will be available at the laboratory. Based on
 
the results of the experiments performed during the training, soil
 
samples should not be a problem. Certain types of vegetation and tissue
 
samples could prove to be time-consuming and difficult to analyze. If
 
at all possible, the contents of the crops (inthe case of birds) and
 
stomachs (for mammals) should be collected for analyses. Animal muscle
 
and organ tissue should not be collected for this study unless
 
absolutely necessary, as their analyses might not be possible.
 

- Equipment and training for sampling air was discussed. Messrs. Tarhy
 
and Kitts indicated a concern for monitoring air in the vicinity of
 
pesticide storage sites. Such equipment could be used to collect air
 
samples during the research if this information Isdesirable. I sent
 
Mr. Tarhy some background information on low-volume air sampling.
 

- Laboratory personnel requested that I send references for screening of
 
samples for several different pesticides. I have sent Mr. Tarhy the
 
method used by the California Department of Food and Agriculture and the
 
method from the Pesticide Analytical Manual, which isused by many
 
laboratories inthe United States.
 

- The Moroccan scientists that participated inthe laboratory session were 
knowledgeable on the analyses of various pesticide samples and were very
 
willing to receive new information. They lack the resources to obtain
 
current information on new developments inmethodology for the
 
determination of pesticides and information on new pesticide products.
 
Itwould be desirable for the laboratory to obtain some additional
 
reference material on the subjects of pesticides and pesticide analyses.
 



Attachment I 

Chemistry Training Session I
 

May 28-30, 1990
 

Laboratoire Official D'Analyses et de Recherches Chimiques
 

Mr. Mostafa Tarhy 

Mr. Behazzouz 

Mrs. Dinari 

Ms. Mana 

Mr. Dala 

Mr. Ben Chraa 

Mr. Bennis 

Mrs. Semah 

Mr. Abidi 


Casablanca, Morocco 

Prolect Participants 

Casablanca
 
Casablanca
 
Casablanca
 
Casablanca
 
Rabat
 
Rabat
 
Rabat
 
Rabat
 
Rabat
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SCOPE OF WORK
 

A. Study and identify rodents found inthe fields.
 

B. Establish procedures for measuring the economic impact of postharvest
 
losses due to rodent damage on the annual production of the most
 
important Yemeni crops, particularly cereals and vegetables.
 

C. Study the best methods to control these rodc!nts and check damage caused
 
by them under diversified environmental conditions.
 

D. Establish a training program for local employees to study rodents and
 
effective methods of control.
 

E. Develop a list of equpment necessary for furnishing a laboratory for
 
rodent control under the main laboratory of the Plant Protection
 
Authorities (ARA).
 

F. Submit a final report at the end of the TOY.
 

ABSTRACT
 

The objectives of this consultancy were to survey rodents, provide methods
 
to estimate their impact on agriculture, study methods of control, estab
lish a trainin program for Yemenis inrodent biology and control methods,
 
and provide a list of equipment needed to furnish a rodent research labora
tory. The areas surveyed were the central highlands near Sana'a and Dhamar
 
at about 2,300 m above sea level, the southern highlands near Ibb and Taiz
 
at 2,800 m and 1,500 m above sea level, respectively, and the Red Sea
 
Tihamah coastal region, inand near Hodeidah. Heavy infestations of black
 
rats (Rattus rattus) were found inall storage structures, markets, and
 
other buildings inall areas surveyed. Other rodents found inbuildings
 
were house mice (Hus musculus) inthe highlands and Norway rats (Rattus
 
norvegicus) Instorage areas InHodeidah. Although most cereal grain crops
 
had already been harvested, farmers and Agricultural Research Authority
 
(ARA) personnel related severe rat damage to cereal grains. Heavy infesta
tions of the sand rat (Neriones rex) were found adjacent to agricultural
 
fields inthe central and southern highlands. This species also reportedly
 
occurs inthe Tihimah. These large jirds are seedeaters that caa consume
 
and store large quantities of cultivated and noncultivated seeds. Black
tufted gerbils (Gerbillus famulus) were also trapped Inthe central high
lands, and although they appear to have a wide distribution, their pest
 
status could not be determined. Based on trap success and signs of rodents
 
instorage structures, postharvest losses to rodents are very high and the
 
potential for transmission of rodent-borne diseases transmitted to man,
 
such as salmonellosis, leptospirosis, and plague, Isprobably equally high.
 
Since virtually all cereal crops had been arvested, statistically reliable
 
estimates of crop damage by JIrds were not possible. However, based on
 



Jird distribution and the number of burrow openings observed, crop losses
 
of cereal grains at planting and wheat at the reproductive stage are prob
ably very high. A 2-day class ingeneral rodent biology, identification,
 
ard damage assessment methods was given to ARA personnel. Recommendations
 
include: (1)a followup consultancy in1991 to present an intensive
 
training course for ARA Crop Protection Division and Extension personnel

who may be actively involved with rodent problems, (2)training of one
 
-- .,the United-States in a course of -study leading to.a graduate
Yemeni -in 

degree invertebrate pest management, and (3)the establishment within

the Crop Protection Division of a laboratory to assess rodent damage and
 
develop methods to reduce storage and field losses from rodents.
 

BACKGROUND
 

InJune of 1989, the United States Department of Agriculture (USDA), under
 
the Trade and Development Missions Program mandated by the Agricultural Aid
 
and Trade Missions Act, recruited and sent a seven-person team to the Yemen
 
Arab Republic. Among other objectives, this team was asked to consider and
 
propose cooperative trade and development initiatives or opportunities, as
 
appropriate. The team found that the Government of Yemen gives development
 
of agriculture a high priority and reiterated the support of the U.S.
 
Government for this goal and its commitment to help develop the private
 
sector of Yemen.
 

Under the Yemen Agricultural Development Support Program (ADSP), funded by

the U.S. Agency for International Development (USAID), the Consortium for
 
International Development (CID) isproviding training and technical
 
assistance to the Yemen Ministry of Agriculture and Fisheries (MOAF) to
 
assist indeveloping the Yemeni agricultural sector. Colorado State
 
University (CSU) has been the lead institution assisting CID; Mr. Keith
 
LaVoie, Wildlife Biologist, of the International Programs Research
 
Section/Denver Wildlife Research Center (DWRC/IPRS) under Science and
 
Technology/Animal and Plant Health Inspection Service/U.S. Department of
 
Agriculture (APHIS/S&T/USDA) was assigned as a consultant for this project.
 

INTRODUCTION
 

The Republic of Ycmen, formerly the Yemen Arab Republic and the Peoples
 
Democratic of Yemen, Ison the southeastern portion of the Arabian
 
Peninsula. All travel and activities described in this report were carried
 
out Inthe former Yemen Arab Republic; consequently, findings and
 
recomendations apply only to that area.
 

Yemen's topography changes radically from east to west, with widely varying

altitudes, climates, and vegetational zones. The coastal area, or Tihamah
 
along the Red Sea, is30 km to 60 km wide; with Irrigation Itprovides a
 
rich agricultural plain. To the east of the Tihamah, basaltic mountains
 
rise abruptly to over 2,000 m. The mountains are cut by wadis, which are
 
usually terraced for agricultural production. There are several large

basins Inthe highlands, such as Sada Inthe north, Sana' and Dhamar In
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the central area, and Ibb and Taiz inthe south. The eastern mountains
 
gradually slope to the Ruba' Al Khali Desert (see Fig. 1). Monsoon winds
 
bring seasonal changes to the mountains. The western slopes receive up to
 
1,800 m of rain from May to September from the southwestern monsoon; from
 
October through February, cold, dry winter months are the result of the dry
 
air masses from central Asia. The principal crops of Yemen are sorghum,
 
millet, wheat, maize, legumes, and vegetables.
 

Itisbelieved that a significant proportion of Yemeni agricultural
 
production islost to vertebrate pests, particularly rodents. Yemen has
 
virtually no history of rodent control; consequently, research and
 
instruction are prerequisites to any control operations.
 

RESULTS
 

Objective A1: Study and identify rodents found inthe fields.
 

A study and trapping survey of the central highlands, southern highlands,
 
and Tlhamah (or Red Sea coastal region) was completed. The rodent specie;
 
captured and those reported inthe literature are shown inTable 1. Our
 
trap success of 10.5 percent isan indication of high rodent densities but
 
does not indicate the extremely high gopulations of Rattus rattus and
 
tieriones rex because our trapping methods Included trials of various baits,
 
some of which were completely ineffective inheavily infested buildings and
 
fields. None of the trap baits were effective for N. rex, and those
 
specimens that were trapped were caught by placing traps intheir burrow
 
entrances to catch this species as itemerged. Another trapping problem
 
encountered inthe Ibb area, which reduced trap success, was the removal of
 
specimens and traps by feral dogs.
 

Extremely high densities of R. rattus at all storage and dwelling sites
 
I surveyed suggested that up to 5 percent of cereal grains and vegetables
 
instorage may be consumed by commensal species. Time available inthe
 
areas surveyed was not sufficient (8-12 days) to obtain reliable estimates
 
of cereal grains or vegetables consumed by rodents. Inmarkets and farm
 
storage facilities, the consumption and caching of cereals and vegetables
 
by rodents Isprobably extremely high because of the high concentration of
 
rodents and foods insmall areas. There isvirtually no rodent control on
 
farms inmarkets, or instorage facilities other than the occasional
 
locally made traps. Large government or commercial storage facilities have
 
high comensal rodent populations, but the volume of cereals and other
 
commodities issufficiently large to reduce the overall percentage of food
 
consumed by rodents. Inaddition to direct losses of commodities consumed
 
by rodents inlarge storage facilities, other causes of loss Include
 
damaged bags spillage, and labor--these costs may even exceed rodent
 
consumption losses.
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Fig. 1. Yemen Arab Republic (from Plepenburg, 1987).
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Table 1. Rodents of the Republic of Yemen.
 

Region Ar... site Species 

Central 
highlands 

Sana'a/ 
Dhamar 

Commensal 
Commensal and field 
Field 

Rattus rattus* 
Ius musculus* 
Ieriones rex* 

Field Gerbillus famulus* 

Southern Ibb/Taiz Commensal Rattus rattus*
 
highlands Commensal and field tus musculus
 

Field herlones rex* 
Field Arvicanthis niloticus 
Field Acomys dfmidiatus 

Northern Sada Field 	 herlones rex
 
highlands Field 	 Gerbillus famulus
 

Commensal and field Mus musculus
 
Commensal Rattus rattus
 

Tihamah Zabid/ Commensal 	 Rattus rattus*
 
Hodeidah Commensal 	 Rattus norvegicus*
 

Commensal and field Mus musculus
 
Field 	 Meriones -ex
 
Field 	 Gerbillus cheesmani
 

* 	 Indicates this species trapped on this survey; other species and 
locations were listed 1)y Harrison (1972). 

Obgjtive 11: Establish procedures for measuring the economic Impact of
 
postharvest losses due to rodent damage on the annual production of the
 
most important Yemeni crops, particularly cereals and vegetables.
 

Reliable loss estimates of cereals and vegetables instorage can be made by
 
methods such as rodent population estimates inboth large and small storage
 
structures. However, reasonable sample sizes are required. One such
 
method of estimating rodent populations isthe Change-in-Ratio Hethod.
 
This method Isbest used insmall storage areas, I.e., on-farm storage
 
structures.
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The Change-In-Ratio Method involves: (1)measuring rodent activity for
 
1 night using tracking tiles, (2)removal trapping of rodents for 3 to
 
5 days, depending on densities and trap success, and (3)measuring rodent
 
activity again for 1 night, using the same number and placement of tracking

tiles. This calculation isexpressed as:
 

P'"T, - To : PP, P
 
Where,
 

T, - proportion of tracking tiles active (e.g., 80/100) before removal
 
trapping


To - proportion of tracking tiles active (e.g., 20/100) after removal
 
trapping 

n - the number of rodents removed (e.g., 120)
P,- estimate of original population
Ps "estimate of remaining population after removal trapping 

For example,
 
p, 	 J n 0.8x 12Q . _H 160 

T, - T, 0.8 - 0.2 0.6 

Assuming that an average weight of the rodents trapped was 150 g and
 
knowing that a rat will consume about 12.5 percent of its body weight each
 
day, the daily consumption estimate inthis structure isas follows:
 

160 rats x 150 g (weight) x daily consumption
 
160 x 150 g a 24,000 g (biomass)

24,000 	g x 0.125 - 3.000 kg/day consumed
 

Note: 	 Confidence limits cannot be calculated for this method.
 

Another method of rodent population estimation instructures iscalculated
 
by the regression of daily captures. This method requires 4 to 10 con
secutive nights of removal trapping. This method Isbest used inlarger
 
structures. An example of this method Isshown InFigure 2.
 

Bag or container damage can easily be calculated by randomly sampling lots
 
of 100 bags inseveral areas of each storage facility and calculating the
 
percentage of bags penetrated by rodents.
 

Wheat crops had been harvested prior to this consultancy; thus crop damage

by H. rex could not be estimated. One method to estimate rodent field
 
damage to wheat (the rodent problem most commonly reported) Is to establish
 
a simple transect sampling of damage/undamaged tillers. The only equipment
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required is a 1-m x 1-m frame, a table of random numbers, and some hard
 
work. To use this method:
 

1. Select an area of wheat fields (usually with reported rodent
 
problems).
 

2. Assign a number for all wheat fields inthe area of approximately
 
5.km that are-in a reproductive state. Ift there are about 100
200 fields, a sample of 3-5 percent should provide a reliable
 
estimate of all fields within the areas.
 

3. 	Select fields to be sampled from a table of random numbers.
 

4. 	Establish within each field to be sampled one or more transects
 
with 10 sample points each that are again selected from a table
 
of random numbers (points are paces along the transect). Fields
 
not exceeding 1/4 ha need only one transect, while larger fields
 
will require proportionally more transects. For example: one
 
sample field selected isabout 1/4 ha and thus requires one tran
sect across the field with 10 sample points along the transect.
 
Sample points are paced from the start of the transect. Inthis
 
instance, let us assume that the transect is60 paces long; using

the table of random numbers, we selected our ten sample points at
 
8, 12, 14, 19, 26, 29, 41, 44, 56, and 58 paces. At these ten
 
distances, the sample frame isdropped, and the total number of
 
undamaged tillers, as well as the number of tillers cut by
 
rodents within the sample frame, iscounted.
 

5. From these data an estimate of the percent of damage for each
 
field sampled can be calculated and extrapolated to other fields
 
inthe area for an area estimate.
 

Damage estimates are the most basic requirement of a rodent damage control
 
program. I strongly encouraged my counterpart, Mr. Abdul Elah Ahmed
 
Musheed, to use the pre- and postharvest methods of damage assessment
 
described above. The method described for wheat may be applied to other
 
cereal crops. I also want to suggest that these estimates and analysis of
 
the data be completed prior to the upcoming training TDY.
 

g cJ.iyLJ: Study the best methods to control these rodents and check
 
damage caused by them under diversified environmental conditions.
 

I found evidence of severe pre- and postharvest cereal grain and vegetable
 
losses due to rodents. However, I hesitate to recommend any control
 
methods before reliable damage assessments have been initiated, minimal
 
applied research has been completed, and counterparts have been trained in
 
safe and appropriate methods of rodent control. Although Iwill suggest
 
some rodenticide trials for pro- and postharvest reduction inrodent
 
damage, only through training and in-country research can rodent control
 
methods be developed to meet this objective.
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I suggest limited trials of warfarin, a first generation anticoagulant, as
 
the primary control tool to reduce rodent damage in storage facilities.
 
This rodenticide should be available to rodents on a continuing basis in
 
all trial storage areas. The material ismixed at a 1:19 ratio of
 
rodenticide to a cereal base. Before adding the warfarin concentrate, the
 
cereal base should be lightly coated with vegetable oil. On cracked or
 
broken maize, this is about 2 to 4 percent vegetable oil. The rodenticide
 
is then added and should form a uniform coat on the grain. An identifying
 
coloring agent (usually green) should also be incorporated for safety. If
 
the rodenticide is from a U.S. source, the coloring agent ison the
 
rodenticide concentrate. Ifthis isnot the case, food coloring materials
 
may be used. Bait can be mixed insmall batches (1-2 kg) in plastic bags
 
or in large batches in a commercial mixer; e.g., cement mixer, but not a
 
food mixer. Inpreparing any bait, persons mixing it should wear a dust
 
mask and rubber gloves--they should not eat ur drink anything during the
 
mixing. They should thoroughly wash their bodies and all equipment after
 
mixing the bait. All bags of rodenticide baits should be clearly labeled.
 
Vitamin K therapy isused incases of accidental warfarin poisoning of
 
humans or domestic animals.
 

During these trials, warfarin bait should be continuously available in
 
storage facilities in a container, usually called a bait station, that
 
permits rodents to enter but restricts other animals. Each bait station
 
should contain about 200 g of bait, and the bait should be replenished as
 
required. Any dead rodents found Inthe building should be removed and
 
buried.
 

Field baiting trials for control the of H. rex and other species may be
 
initiated with zinc phosphide on a grain base such as wheat at a 2 percent
 
concentration. There are numerous registered zinc phosphide rodent bait
 
formulations used inthe United States. Figure 3 isa specimen label
 
approved by the U.S. Environmental Protection Agency. Individuals working
 
with zinc phosphide baits should be aware of the restrictions and hazards
 
shown on this specimen label for a 2 percent rodent bait. Bait may be
 
mixed as suggested above for warfarin (e.g., using a plastic bag and
 
vegetable oil), observing all safety measuref suggested. Field application
 
of about 5 g should be placed ineach active burrow opening. If bait
 
efficiency isnot 85-95 percent, then prebaiting with clean wheat may be
 
required before applying a rodenticide. Field rodent control trials should
 
take place immediately before damage isexpected, e.g., at the reproductive
 
stage of wheat in the central highlands. Active burrow openings may be
 
determined by closing all burrow openings with soil inthe area to be
 
treated 2-3 days before baiting. Those burrows open on the day of baiting
 
are "active" and should be baited.
 

The selection of rodenticides, bait base materials, formulation, and
 
baiting techniques should evolve from a research program designed to
 
determine the safest and most efficacious methods. I urge that toxicants
 
not be used until ARA personnel have completed a training course inwhich
 
they receive specific instructions and demonstrations on proper use and
 
safety techniques.
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bjectjve (DJ: Establish a training program for local employees to study
 
rodents and effective methods of control.
 

A 2-day class inrodent control training for 30 students was completed in
 
Dhamar on June 17, 1990. An outline of the material covered isgiven in
 
Appendix 1. The interest level was good. Emphasis was on species
 
identification and damage appraisal methods instorage facilities and the
 
field. Counterparts received equipment for damage appraisal and will
 
conduct appraisals- n storage and'field situations.-


Training of ARA and Extension personnel isthe most pressing and basic
 
need, since Yemen has virtually no history of rodent control. A 3-week
 
training course should be presented as soon as possible inYemen to
 
individuals who will be involved invertebrate pest problems. The training
 
course should emphasize applied research, organization of control programs,
 
and extension of rodent damage reduction methods. The CID ADSP/CORE Team
 
Leader has agreed to fund this followup consultancy. (Asuggested daily
 
schedule isshown inAppendix II).
 

One individual should be incharge of vertebrate pest control research and
 
operations inpre- and postharvest situations. This individual should
 
receive extended training leading to a graduate degree invertebrate pest
 
management. Details of institutions offering graduate degrees with
 
emphasis invertebrate pest management and other training opportunities,
 
conferences, and literature relevant to vertebrate pest management are
 
presented inAppendix II.
 

There islittle doubt that a laboratory specializing invertebrate pest
 
management research isneeded. After completion of training, the
 
individual discussed above should be Incharge of this laboratory. The
 
laboratory personnel should be responsible for all research and training of
 
extension personnel invertebrate pest management. This laboratory should
 
Initially be staffed with at least one technician and secretary. As Its
 
usefulness Isrealized, additional staff should be added.
 

Qbjective (E): Develop a list of equipment necessary for furnishing a
 
laboratory for rodent control under the main laboratory of the Plant
 
Protection Authorities (ARA).
 

The space requirements and equipment needed for a vertebrate pest
 
management research laboratory are listed InAppendix IV.
 

After the followup training course, funding for USDA/DWRC participation In
 
the research and extension phases, renovation or construction of a
 
vertebrate pest laboratory, and equipment for the proposed activities may
 
be available by an additional component to the Farming Practice for
 
Productivity (FPP), a USAID-sponsored project to be Initiated InYemen.
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HEALTH HAZARDS
 

Although not inthe Scope of Work, itseems appropriate to discuss the
 
health hazards associated with rodents, particularly as they relate to
 
storage of grains and vegetables. Rodents are primary reservoirs for
 
numerous diseases which are transmissible to man (Gratz, 1988). These
 
pathogens include bacterial, rickettsial, viral, protozoa, and arthropod
 
organisms, Although a description of eachdisease transmissible to -man and
 
domestic animals from rodents isbeyond the scope of this report, a brief
 
description of the more common ones follows:
 

1. Leptospirosis, also called infectious jaundice, istransmitted in
 
rodent urine. Fatalities are high inyoung and old patients. This
 
disease isoften difficult to diagnose, even with good diagnostic
 
facilities.
 

2. Salmonellosis, commonly known as Infectious food poisoning, is a
 
disease that can be transmitted by rodent-contaminated food or
 
liquids. The house mouse and the black rat are common carriers of
 
this group of disease organisms. This disease can be fatal,
 
particularly inchildren.
 

3. The plague, the Black Death epidemic of the 14th Century,

originated InAsia and swept across the Middle East and Europe

killing thousands of people daily. World Health Organization (WHO)

data for 19 countries ranged from 1,000 to 3,000 cases of the
 
plague diagnosed annually over the past decade. There are many

undiagnosed cases of plague. The rat flea transmits tho bacillus
 
Yersinta pseudotuberculosts to man.
 

4. Other Important rodent-borne diseases Include: rickettsialpox,

hemorrhagic fevers, rat-bite fevers, trichinosis, lymphocytic
 
choriomeningitis, murine typhus, and Intestinal parasites, such as
 
tapeworms.
 

Hazards resulting from rodent Infestations of Yemeni storage facilities
 
could easily present excessive health risks. Ingeneral, there Isno doubt
 
that many Illnesses and deaths are the result of rodents and their
 
contamination of commodities. InYemen, the lack of diagnostic facilities
 
probably obscures the rodent-related diseases and mortalIties. A reduction
 
of rodent numbers Instorage structures and the resulting decrease In
 
contamination will reduce the health risks from rodent-borne diseases.
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APPENDIX I
 

YEMEN RODENT CONTROL CLASS OUTLINE
 
Dhamar, 16-17 June 1990
 

Conducted by
 
G.Keith Lavoie---

USOA/APHIS/DWRC


International Programs Research Section
 

I. Rodent Control General
 

A. 	Identification
 

1. Vertebrate--animals with back bone, e.g., snakes, birds and
 
mammals (contrast with Invertebrates)
 

2. Namals--vertebrates with warm blood (contrast with
 
reptiles), e.g., rodents, dogs, whales, camels, and san
 

3. Rodents a Order Rodentia-.l,700 species (largest order of
 
mamals) 

4. Host characteristic Isteeth--diastema
 

S. Families of Rodents (Primary Pest Families)
 

a. Huridae: True rats and nice (tails, usually without hair)
b. Cricetidae: Jlrds and Gerbils (usually hairy tails)
 
c. Sclurldas: Squirrels (Tree and ground, usually diurnal)

d. Genius and species identification
 

(1) Importance of species Identification to determine
 
when 	and how to control 

(2)Methods of Identification:
 
(a) 	 Trapping and study skins 

Study skin and skull preparation
Data: tB (m), T (m), E (m), HF (m)

Location, collector, date
 
Notes 

(3) General characteristics: teeth, skull, skin, color,
 
tail, size, feet, ears, etc.
 

B. 	Biology and Behavior
 

1. Rodent signs
 
a. Holes or burrows usually on edges of fields
 

Size 	Isoften characteristic of species

(ground cover my hide); some species make no burrows. 
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b. Runways may be sign of infestation. Pathways that rodents
 
habitually use. Paths inthe grass or rub marks from oils In
 
fur.
 

c. Droppings
 
d. Feeding activities--or damage
 
e. Blocked burrow during day (gerbils)
 
f. Activity may be diy, but usually night, for predator
 

protection
 
g, Activity areas are usually sml.. 

2. Diet.-This Isthe problem
 
a. Rodents may be omnivorous or vegetarian 

3. Breeding
 
a. Sexually mature at 2-3 months
 
b. Gestation Isusually about 3 weeks and can become pregnant
 

within 24 hours of giving birth--increase numbers rapidly by
 
this and other mechanisms
 

c. Irruptions from good conditions--fall Just as rapidly from
 
poor conditions
 

1I. Rodent Pests of Ymen 

A. Central Highlands
 

1. Dhamar area 
Nus musculus--stores
 
Rattus rattus--stores
 
Roriones rex--fields 
GerbIllus fuawlus.-fields
 

B. Southern Highlands
 

1. Ibb--TaIz area
 
R. rattus--stores
 
If.rex--fields
 
N.mwsculus--stores and fields 
Arvlcanthls nilereous--fields
 
Acomys dlmdlatus-.fields
 

C. Tihamah
 

1. Zabid--Hodeldah area
 
R. rattus--stores
 
Rattus nrvygicus--stores
 
Gerbil lIs cheesman--fields
 
N.wsculus
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D. Northern Highlands
 

1. Sada area
 
N. rex-flelds 
G.falu-.fields
 
N.musculus.-stores
 
R.rattus--stores
 

-
H. Identification Techniques for Comensal Rodents of Yemen. .
 

A. A comensal rodent is 

0. Commensal rodents of Yemen 

1. Rattus rattus (black rat or roof rat)
 

a. Large rat 125-175 g adult; head and body (N), 150-240 m 
*b. Tall (no hair) Islonger than HB
 
c. Dark gray to black dorsal 
d. Nose pointed
 
e. Ears medium to large and rounded
 
f. Eyes large
 
'g.Likes to climb
 
h. Not a strong digger

I. Omnivorous, mat, grains, etc.--chevs wires, etc.
 
*J. Leaves rub marks on high wails
 
k. Found Invillages, stores, and urban areas

1. May become a field pest 

2.Rattus norvaglcus (brown rat or Norway rat)
 
a. A large rat, 200-400 g; 210-280 WN8
 

Ob. Tall harless and shorter than H8
 
C. Blunt nose
 
*d. Small ears with short fine hair
 
e. Pelage Isbrown to grayish

f. A good digger


" fr% ,water
 
Omnivorous
 

I. Found Invill.jes and stores
 

3. Nus usculus (house mouse)
 

A. Small wei ht; 15-20 4 60-100-m NB 
b. Naked tail equal to
 
c. Nose pointed

d. Ears medium to large
 
e. Pelage variable usually gray dorsal and tends whtite ventral
 
#f. Teeth have notcA in nosterior of incisors 

94ay dig smal , complex burrows 
Milnly a seedeater, but Is omnivorous 

Is May be c oesl or agricultural field pest 

IV. Identification Techniques for field Rodents of Yemen 
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1. Acomys dialdiatus (spiny mouse)
 
a. 	Small weight, 15-2 g 60.80 m, He 
b. 	Tall longer than H8, but usually broken
 
c. 	 Ears medium to large 
d. 	Pelage variable, but spine-like hairs on back
 
a. 	Lives Inrocky areas
 
f. Makes small burrcs euphorbia

g May not be a pest of agriculture
 

.Found only near tizr. 

2. Hus ausculus (house ouse) 
See 	above. Ftold pest status unknown
 

3. Gerbfllus fajulus 
a. 	 A oedium-sized gerbil; 35-30 g; 30-110 me HB 
b. 	Sand-colored dorsal white ventral


*c. Soles of hind feet have no hair 
d. Tall Isalways longer than HB
 
*e. Tall has highly developed black tuft
 
f. 	Ears large
 
g. May have Its own burrow or live Inassociation with other
 

rodents
 
h. 	Found Incentral and southern highlands

1. A seodeater-.may not be a significant pest to agriculture
 

4. 	 Gerblllus cheesmmni marftmus 
a. Small to mdium oerbil 15-20 g; 93 m HB 
*b. Soles of hind fet are hairy 
c. 	Pelage darker sandy
d. Taill longer than ND (up to 140 m)
 
*e. Tail tuft Isgrayish brown
 
f. 	Ears are larg

* Occurs onlyln Tihimah coastal zone 
From about Hodeldah south
 

I. 	Probably a pest Inmillet and sorghum plan 

5. Herlones rex (Jrds or sand rats) 
*a. Large rat-like, but with hairy tails; 100.10 g; 140-180 me HP 
b. 	Pelage variable, brown to buffy gray dorsal
 
c. 	 Tall fully haired, usually with a black terminal tuft 
d. Ears mdium
 

*e. Soles of hind feet are not haired
 
f. 	 Tall is longer thin HI on littoral sp., but shorter than 118 on 

mountain form
 
UpWer incisors with one anterior groove 
arlarge


11 	 Too subspecies..one littoral, the other mountainous 
Usually numerous Infields In YVn.-.probably a serious pest 
to cereal grain crops, particularly wheat In the highlands 

V. 	 DOge and Oiae Appraisals to Stored foods and Grains In Yemen 
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A. Large comercial and Government stores
 

1. Heavy infestations of Rattus and Hus were seen. 
2. Damage consisted of bag damage up to about 10 percent (simple


percentage count).
 
3. Consumption of grains probably at greater than I percent
 
4. To estimate percent of damage:
 

a. Estimate rodent population (discussed below) 
. -Assumrats eat 10-15-percent of weight ingrain each day 

B. Small on-farm and market storage
 

1. Extremely high infestations of R.rattus were observed.
 
2. Damage to containers and structures was extreely high.

3. Damage of food appeared to reach up to 10 percent.

4. Damage estimate method Isdescribed below. 

C. Estimating populations (two methods)
 

1. Regression of daily captures
 
a. Removal trapping for 6-10 nights
 
b. Illustrate a regression graph, and calculate
 

2. Change-in-Ratio Method (good for small shops, etc). (Measures 
activity before and after trap removal) (Achange Inpercent
activity a change Inpopulation 
a. Tracking tiles 1 night 
b. Trap 4-10 nights
 
c. Tracking tiles I night 

n I P;
 
T, Tile positive (ist time) - 0.80 (80/100)
 

- Tiles positive (2nd time) 0.20 (20/100)
N a rat trapped 

16S rats x 150 g (weight) w 24,750 x 1.25 a 3,094 g x day 
36S x 3,094 - 1,129,310 g or 1,129 kg/yr 

Estimating Field Damage (Wheat)
A. Random selection of fields 
8. Sample fields using a samle quadrant (50 x 0 cm or I a x I i). 

The frame is positioned 10 tines while walking predetermined 
transects across a field (10 for small, and 20 for large).
 

C. Count total tillers and cut tillers In frame each time. 
0, Damaged tillers divided by total tillers x 100 - percent damaged 
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VI. 	Chemicals Control --Rodenticides
 

A. 	 Anticoagulants--Define--For Commensals 

1. Excellent for R. rattus and H. musculus
 
2. Rodents must consume for 3-5 days
 
3. Put Inbait holders--describe
 

_-4, 	 Bait holders around the walls 10-15 m apart indensely populated ............. 
structures 

5. Mix concentrate with a cereal base; Ifmaize, use coarsely ground
 
or broken at 1:19; 6 percent vegetable oil
 

6. Can be mixed Inmixer or inplastic bags for small batches (color
 
green)
 

1. Safety--wear dust mask and rubber gloves to mix and use 
8. Clearly mark bags, and color bait green with food coloring
 
9. Primary hazards--use bait box
 

10. 	Secondary hazards--possible, but not common; pick up and bury dead
 
animals
 

11. 	H$O base baits
 

B. 	Acute--Define--For Field Use
 

1. Zinc phosphide ZnP 
a. 	Effective for W. rex 
b. 	Mix bait at 2 percent ZnP, with wheat and oil
 
c. Place a tablespoon of prebait in the active burrow entrances--


Cover burrows to determine active burrows--Hark sample holes,
 
25 Intwo or three areas
 

d. 	Place about S g of bait at each burrow entrance
 
e. 	Animals should be dead In 2 days
 
f. 	Safety, as above
 

VIi. Evaluate Control Operations
 

A. 	Commensal
 

Use tracking tiles--I day before and after; e.g., 50 percent active 
before, 10 percent active after control - 4/5 - 80 percent 

B. 	 Field 

1. Close holes/open holes method
 
a. After 3 days, close holes; as previously mentioned, come back
 

In2-3 days and count open holes; mark and count number of
 
closed burrows Ineach sample area
 

Sle: e.g., 20 marked are closed, and 1 reopened; e.g., 
1/211!95 percent (repeat several times and take average)
 
2/25 a 92 percent
 
0/15 a 100 percent
 
average a 96 percent
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VIII. Control Programs
 

A. 	Farmers (and scientists) must be involved.
 
B. 	Rodenticides and labor must be continually available.
 
C. 	Commensal control Is a continuous program; someone must check and
 

refill bait boxes every day at first; then, about 1-2 times per week.
 
D. 	Field control should be carried out on a large area.
 

1. Time to control isjust before damage isexpected; e.g.,
 
reproductive stage of wheat--N.B. rodents.can repopulate rapidly.
 

SPECIES 


RATTU$ RATTU$ 


HUS 	IUSCULUS 


HERION1E$ REX 


GERBILLUS FANULUS 


RATTUS RATTJ$ 


N. NUSCULUS 


N. REX 


ARVICANTHIS NILOTICUS 

ACONYS DINIDIATUS 

G. FANULU$ 


N. REX 

GERBILLUS CHEESNANI 

R. RATTUS 

RATTUS NORVEGICU$ 

N. HUSCULUS 


LOCAL 	 AREA 


CENTRAL SANA'A 

HIGHLANDS DHAHAR 


SANA'A 

OHAMAR 

SANA'A 

DHAMAR 

SANA'A 


SOUTHERN IBB 

HIGHLANDS TAIZ 


18 

TAIZ 

1BB 

TAIZ 

TAIZ/IBB 

TAIZ/IBB 

TAIZ/IBB 


TIHAHAH 	 ZABID 

ZABID 

HODEIDAH 

HODEIDAH 

HODEIDAH 


SITE DEGREE OF 
INFESTATION 

STORES SEVERE 
STORES SEVERE 
STORES UNDETERMINED 
STORES UNDETERMINED 
FIELD LOCALLY SEVERE 
FIELD LOCALLY SEVERE 
FIELD UNDETERMINED 

STORES SEVERE 
STORES SEVERE 
FIELD/STORES UNDETERMINED 
FIELD/STORES UNDETERMINED 
FIELD LOCALLY SEVERE 
FIELD LOCALLY SEVERE 
FIELD UNDETERMINED 
FIELD UNDETERMINED 
FIELD UNDETERMINED 

FIELD UNDETERMINED 
FIELD 
STORES SEVERE 
STORES SEVERE 
STORES UNDETERMINED 
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APPENDIX II
 
Proposed DOaft
 

YEMEN RODENT CONTROL WORKSHOP
 
Daily Schedule
 

Rodent Control, General
 

1 AM Discussion--introduction--overview of course objectives--pretest.
 

PH 	 Demonstration and field exercise--basic tools--traps, tracking tile
 
preparation, and bait holders. Module I-A. Students prepare baits;
 
set traps and tracking tiles.
 

2 AN 	 Field exercise--trapping--students prepare baits; set traps, tiles,
 
and record data infield.
 

PH 	 Oiscussion--identification of major pest species--distinguishing
 
physical characteristics. elology of major pest species-.
 
similarities and differences inhabitats and behavior. Module 1-8.
 

3 AM 	 Field exercise--trapping--students pick up traps, tiles, animals, and
 
record data. Field exercise--study skin preparation--students pre
pare 	lifelike and flat specimens of major pest species. Module I-C.
 

PH 	 Field exercise--continue study skin preparation.
 

4 AM Discussion--chemical repellents and toxicants--covering types of
 
acute and chronic toxicants and repellents. Module 1-8.
 

PH 	 Discussion--safety with chemicals--emphasizing precdations to protect
 
adults, 	children, domestic animals, and nontarget wildlife. Module
 
I-E. Discussion--rodent-borne diseases. Module I-F.
 

5 AN 	 Discussion--elements of an effectivi; rodent control program-
emphasizing remedial and preventive strategies, chemical and physical
 
methods, an Integrated approach. Human and physical resources
 
required. Module 1-0.
 

PH 	 Discussion--students review the week's activities.
 

* Course Isdesigned for two Instructors and division of students Into
 
agricultural and comensal study groups after the fifth day.
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Agricultural Rodent Control
 

Day
 

6 AM 	 Discussion--field rodents as pests--economic losses of pre- and
 
postharvest crops. Module I-A.
 

PH 	 Field exercise--rodent presence--students will inspect-agricultural 
areas for signs and damage by rodents. Students will select several 
areas for continued work. 

7 A 	 Discussion--continuation of field rodents as pests.
 

PH 	 Field exercise--rodent indices--students return to preselected

agricultural areas and lay out bait holders for census baits,
 
tracking tiles, and bait unset traps.
 

8 AM 	 Field exercise--rodent indices--students will inspect census baits,
 
tracking tiles, and bait unset traps as needed and record data.
 

PH 	 Discussion--rodent population assessments--indices, their uses, and
 
methods of determining them. Module I-B.
 

9 AM 	 Field exercise--rodent indices--students will inspect census baits
 
and bait unset traps as needed and record data.
 

PH 	 Discussion--chemical methods for rodent control--emphasizing bait
 
selection, toxicant selection, bait placement, and recordkeeping.

Module 11-C.
 

Discussion--other nonchemical control methods--including predation,
 
habitat 	manipulation, disease, resistant crops, etc. Module II-D.
 

10 AM 	 Field exercise--rodent indices--students will inspect tracking tiles,
 
inspect census baits, bait traps as needed, and record data.
 

PM 	 Discussion--agricultural rodent damage assessments. Describe general

and specific methods of rodent crop damage estimates that may be used
 
to determine when control methods should begin and to assess a
 
control program. Module I1-E.
 

11 AM 	 Field exercise--population Indices--students will bait and set traps
 
and tracking tiles at positions selected last week.
 

PH 	 Field exercise--damage assessment--students will design and conduct
 
one or more damage assessment on select crops.
 

12 AM 	 Field exercise--population indices--students will identify rodents
 
and record data from traps and tracking tiles; reset traps and
 
tiles.
 

PH 	 Field exercise--habitat manipulation--students will inspect
 
agricultural areas and discuss methods to reduce crop damage by
 
habitat manipulation.
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13 AM Field exercise--population indices--students will identify rodents 
and record data from traps and tracking tiles; reset traps and tiles. 

PM Field exercise--grain bait preparation--demonstration of safe, 
effective, anticoagulant bait preparation. 

14 -AM Field exercise--rodent indices--students-willidentify rodents and 
record data from traps and tiles. They will also collect, clean, and 
store traps and tiles. 

PM Field exercise--select one or more sites and initiate an integrated 
control program. 

15 AM Discussion--calculation and analysis of trapping and census bait data 
to estimate population size and the efficacy of a "control" method. 

PM Discussion--review and posttest. 
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Postharvest Rodent Control
 

Day
 

6 AM 	 Discussion--commensal rodents as pests--define commensal rodents, how
 
to determine their presence, and the economic and health aspects.
 
Module III-A.
 

PM 	 Field exercise,.-rodent presence--students will inspect buildings for
 
signs of rodents, talk to owners about rodent problems, and select
 
several buildings for continued work.
 

7 AM 	 Discussion--rodent population assessment--indices their uses and
 
methods of determining them. Module III-B.
 

PM 	 Field exercise--rodent indices--students return to preselected
 
buildings and lay out activity tiles and baited, but unset, snap
 
traps.
 

8 AM 	 Field exercise--rodent indices--students will inspect and re-ink
 
tiles, bait traps as needed, and record data.
 

PM 	 Discussion--commensal rodent trapping--emphasizing bait selection,
 
size, and trap placement when using traps as a control method or
 
efficacy measurement tool. Module III-C.
 

9 AM 	 Field exercise--rodent indices--students will inspect and re-ink
 
tiles, bait traps as needed, and record data.
 

PM 	 Discussion--rodent pest management procedures--identifies the greater

hazards associated with chemical control of commensal rodents,
 
emphasizing the selection of toxicants, bait placement, bait storage,
 
and recordkeeping. Module III-D.
 

10 AM 	 Field exercise--rodent indices--students will inspect tiles, bait
 
traps as needed, and record data.
 

PM 	 Discussion--indirect control methods--including population control,
 
sanitation, storage, and integrated pest control. Module 1I[-E.
 

11 AN 	 Field exercise--grain bait preparation--demonstration of safe,
 
effective, anticoagulant bait preparation. Comparison of costs of
 
local formulation vs commercially prepared baits.
 

PM 	 Field exercise--trapping as a control method and population indices-
students will bait and set traps at the positions designated last
 
week. They will also ink tiles.
 

12 AN 	 Field exercise--trapping as a control method and for population
 
indices--students will identify rodents and record data from tiles
 
and traps. They will ink tiles; bait and set traps.
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PH Field exercise--habitat manipulation--students will inspect buildings 
and surroundings and discuss methods to reduce rodent populations by 
decreasing habitat and rodentproofing. 

13 AM Field exercise--trapping as a control method and for population 
indices--students will Identify rodents and record data from tiles. 
Students will re-ink tiles, and bait and set traps. 

PH Field exercise--burrow counts--students will locate rodent burrows, 
map, ifrequired, and close burrows. 

14 AM Field exercise--trapping as a control method and population 
indices--students will identif rodents and record data from tiles 
and traps. They will also collect, clean, and store tiles and traps. 

PH Field exercise--burrow counts--students will examine burrows closed 
the previous day and record data. 

15 AM Discussion--calculation and analysis of trapping and tile data-
students will estimate population size and efficacy of trapping as a 
control method. 

PH Discussion--review and posttest. 

Ih-S
 



Proposed Draft
 

YEMEN RODENT CONTROL WORKSHOP 

OUTLINE 

I. Rodent Control General 

A. Basic Tools
 

1. Snap Traps
 

2. Tracking Tiles (activity boards)
 

3. Bait Holders
 

B. 1dvntification, Biology, and Behavior of Pest Species
 

1. Vertebrate, Rodent, Pest--Define
 

2. Characteristics of Pest Species
 

3. Biology of Pest Species
 

C. Study Skin Preparation
 

1. Skinning
 

2. Lifelike Specimen
 

3. Flat Specimen
 

0. Chemical Repellents and Toxicants
 

1. Repellents
 

2. Chronic toxicants
 

3. Acute toxicants
 

C. Safety
 

1. Purchase and Storage
 

2. Toxicant Preparation
 

3. Toxicant Application
 

4. Secondary Hazards 

F. Rodent-borne diseases 
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0. Effective Rodent Control Strategies
 

1. Remedial and Preventive Strategies
 

2. Goals
 

3. Baiting 

4. Habitat Manipulation
 

S. Human Variables
 

6. Resources
 

7. Information and Monitoring
 

I. Agricultural and Rural Rodent Control
 

A. Field Rodents as Pests
 

1. Preharvest Damage 

2. Postharvest Damge
 

B. Rodent Population Assessments
 

1. Removal Method 

2. Activity Board
 

3. Trapping
 

4. Burrow Counts
 

S. Census Baits
 

C. Chemical Methods for Rodent Control 

1. Preventive Control Strategies 

2. Remedial Control Strategies 

3. Bait Preparation 

4. Prebaiting 

S. Baiting 

6. rmigation 
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0. Other Nonchemical Control Methods 

1. Predation
 

2. Habitat Modification
 

3. Introduction of Disease 

4. Antifertility Agents
 

S. Sound 

6. Trapping
 

7. Exclusion 

8. Rodent-resistant Crops
 

E. Agricultural Rodent Damage Assessments
 

1. Essential Elements 

2. Uses of 

3. Sampl Ing 

4. Calculation of
 

S. Examples of 

Ill. Postharvest Rodent Control 

A. Comensal Rodents as Pests 

1. Comensal Rodents-.What, Where, Why, and How 

2. Signs of Comensal Rodents 

3. Damage and Property Losses 

4. Nuisance Factors
 

S. Population Assessments 

1. Population Indices, Definition, and Uses 

2. Tracking Tiles
 

3. Snap Traps
 

4. Census Baits
 

5. Other Nethds
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C. Direct Control Methods.-Trapping
 

1. Right Trap and Bait
 

2. Pretrapping Period
 

$.tLcton and position 
4. Trap Shyness
 

S. Right Number of Traps 

6. Glue Boards
 

0. Rodent Pest Management Procedures
 

1. Survey Infestation
 

2. Choosing an Appropriate Control Method(s)
 

3. Timing
 

4. Bait Formulations
 

S. Prebaiting
 

6. Bait Distribution
 

7. Assessing Efficacy
 

6. maintenance
 

E. Indirect Rodent Control Methods 

1. Population Control
 

2. Sanitation
 

3. Proper Storage
 

4. Rodentproofing
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Materials Needed for Workshop
 
Overhead projector

Movie projector, 16 mm
 
Slide projector

Transparencies
FilIn Ratopolls"
 

Slide series-6
 
Tracking tiles
 

Ra raps
 
Mouse traps

Tracking tile data sheets
 
Trapping data sheets
 
Printers ink
Small paint roller 
Acetone
 
Rags

Small plastic bags

Pesola scales
 
Damage estimate data sheets
 
Live traps (two types)

Welders gloves
Work gloves

Forceps

Glue boards
 
Flags
Survey tape 
Lacquer
Container for tiles
 
Flea powder
Flash ights
Dissectirg kits 
Identification tags
Borax 
Cotton
 
Needles and thread 
Wire
 
Scales
 
Metric ruler 
Scoops
Rubber gloves
Sag or sait container 
Grain 
Sait mixer ? (plastic bags will do)
Corn oil ? 
Respirators ?
 
Poison labels 
Bait carriers
 
hit holders 
Sat for census 
Rodenticides 
Dissecting kit 
Varfarin 

Publication No. (CDC) 6*48141 
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APPENDIX III
 

VERTEBRATE PEST MANAGEMENT TRAINING OPPORTUNITIES
 

EDUCATIONAL OPPORTUNITIES
 

Utah State University, Logan, Utah, U.S.A. Dr. Joe Chapman, Dean of the
 
College of Natural Resources, Dept. of Fisheries and Wildlife. B.A., 
..S., and Ph.D.-In wildlife management wlth emphasis invertebrate pest . 
management. 

Colorado State University, Fort Collins, Colorado, U.S.A. Dr. Robert Cook,
 
Dept. of Fisheries and Wildlife. S.S., H.S., and Ph.D. inwildlife
 
management with emphasis invertebrate pest management.
 

Colorado State University, Fort Collins, Colorado, U.S.A. Dr. Julius Nagy,
 
Dept. of Fisheries and Wildlife. Vertebrate Pest Management, Short
 
Course. August 1991.
 

CONFERENCES AND SYMPOSIA
 

Vertebrate Pest Conference. San Diego, California. March 1991. Contact
 
Mr. Rex Harsh, Wildlife and Fisheries Biology, University of California,
 
Davis, CA 95616.
 

The Eastern Wildlife Damage Conference. Various locations, (all of 1991.
 
Contact Scott Caraven.
 

The Great Plains Wildlife Damage Workshop. Lincoln, Nebraska, U.S.A. Scott
 
Hyngstrom, 202 Natural Resources Hall, University of Nebraska, Lincoln,
 
NE _68W. April 15-18, 1991.
 

Sorghum In the 1990's Symposium. ICRISAT. Basako, Hall. October 1991. 

Training Course on Vertebrate Pest Managemnt. Pakistan Agricultural Research 
Council, Vertebrate Pest Control Laboratory, Islamabad, Pakistan. April
1991. 

Northeastern Fish and Wildlife Conference. Nashua, New Hampshire, U.S.A.
 
Charles Hiner, Now Hampshire Fish and Game, Concord, New Hampshire 
U.S.A.
 

Annual Meeting of the American Society of amlogists. Frostburg State 
University, Frostburg, NO. June 1991. 

Symposlum: Managing Wildlife InThe Southwst. Tucson, Arizona, U.S.A. Paul 
Krausman or Norm Smith, School of Renewable Natural Resources 325 
Biological Science E., University of Arizona, Tucson AZ 857h. 
October S-1, 1994. 
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North American Wildlife and Natural Resources Conference. Edmonton Convention
 
Centre, Edmonton, Alberta, Canada. L.L.Williamson, Wildlife
 
Management Institute, 1101 14th St., NW., Suite 725, Washington, DC
 
20005. (Phone: 202/371-1808) March 22-27, 1991.
 

International Canada Goose Symposium. Marc Plaza Hotel, Milwaukee, WI.
 
April 21-25, 1991.
 

Workshop on the Use of Hicrocomputers inWildlife Biology. July 30-August 3,
 
1990. Colorado State University. Fort Collins, CO. Contact Dr. Gary

C.White, Dept. of Fishery and Wildlife Biology, Colorado State
 
University, Fort Collins, CO 60523.
 

Kansas State University Conference on Applied Statistics inAgriculture.
 
Spring 1991. Manhattan, Kansas. Contact Dr. George Milliken,
 
Department of Statistics, Dickens Haill, Kansas State University,
 
Manhattan, KS 66506.
 

XX Congress Internationalls Ornithologicus. December 2-9, 1990, Christchurch,
 
lew Zealand. Contact Dr. P. Berhold, Vogelarte Radolfzell, 0-7760
 
Schloss Moggingen, West Germany. 

52nd Midwest Fish and Wildlife Conference. December 2.5, 1990, Minneapolis,
Minnesota. Contact Minnesota Department of Natural Resource, Section of 
Wildlife, Box 7,500 Lafayette Road, St. Paul, MN SSISS. 

LITERATURE OF INTEREST
 

Bernard, J. Damage Caused by the Rodents Gerbillidae to Agriculture InNorth 
Africa and Countries of the Middle East. EPPO Bulletin 7:283-296. 

FAO. 	 1979. Rodenticides: Analyses, Specifications, Formulations for Use In 
Public Health and Agriculture. FAO Plant Production and Protection 
Paper No. 16, Rome. 

FAQ/WHO. 1971. Bibliography on Rodent Pest Biology and Control, 1960-1969.
 
World 	Health Organlzatio##VBC 79.9, Geneva. 

FAD/WHO. 1973. Bibliography on Rodent Pest Biology and Control, 19S0-1959, 
Food and Agricultural Organization of the United Nations, Rome. 

FAD/WHO. 1977. Rodent Pest Biology and Control--Bibliography 1970-1974. FAO
 
Plant 	Productions and Protection Paper No. 7, Roe. 

Control of Haal Pests. Edited by C.G.J. Richards and T. Y. Ku. 1987. 
Tailor and Francis, 242 Cherry St., Philadelphia, PA 19106-1906.
 

fait African Mammals: An Atlas of Evolution InAfrica Vol. 1. Kingdom, 
Jonathan. Univ. of Chicago Press, 11030 S. Langley Ave., Chicago, IL 
60628. 0/1984 (840901) 446 pp. 535.00. ISBN: 0-226-43718-. 
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Vol. 11, Pt. A: Insectivores and Bats. 404 pp. $32.50. ISBN:
 

0-226-43719-1.
 

Vol. II,Pt. B: Hares and Rodents. 428 pp. $32.50. ISBN: 0-226-43720-5.
 

Vol. III, Pt. A: Carnivores. 491 pp. $37.50. ISBN: 0-226-43721-3.
 

Vol. Ill, Pt. B: Large Manals. 450 pp. $37.50. ISBN: 0-226-43722-1.
 

Vol. fI, Pt. C (Bovids). 394 pp. $32.50. ISBN: 0-226-43724-8.
 

Vol. 3,Pt. 0,Academic Press, 1250 Sixth Ave., San Diego, CA 92101.
 
$136.00. ISBN: 0-12-408345-5.
 

Libyan Mammals. Hufnag9, Ernst. Oleander Pr, 210 Fifth Ave., New York, NY
 
10010. $16.00. ISBN: 0-902675-08-7.
 

The Mammals of Africa: An Identification Manual. Meester, J.-Editor; Setzer,
 
H.W.-Editor. Smithsonian, 955 L'Efant Plaza, Rm 2100, Washington, DC
 
20560. 1971 - $49.50 x three-ring binder. ISBN: 0-87474-116-5.
 

Rats and Mice. 1984. A.P.Meehan. Rentokil Lm. Felcourt, East Grinstead, N.
 
Sussex, England.
 

Rodent Control inAgriculture: A Handbook on the Biology and Control of
 
Comensal Rodents as Agricultural Pests. Plant Production and
 
Protection Papers No. 40. 1982. Bernan-Unipub, 4611-F Assembly Dr.,
 
Lanham, MD 20706-439. $7.50.
 

Rodent Pest Management. Edited by Ishwar Prakash. 1988. CRC Press, Inc.,
 
2000 Corporate Blvd., NW, Boca Raton, FL 33431.
 

Rodent Pests and Their Control inthe Near East. J.H.Greaves 1989. FAO
 
Plant Production and Protection Paper. FAO, Rome, Italy.
 

Rodent Pests--Biology and Control: A Bibliography. Plant Production and
 
Protection Paper 7,836 pp. 1977. $29.50, Bernan-Unipub, 4611-F
 
Assembly Dr., Lanham, MD 20706-439.
 

Walker's amals of the World. R.M.Nowak and J.L.Paradiso. 2 v. 1983.
 
$65.00. Johns Hopkins Press, 701 W. 40th St., Suite 275, Baltimore, MO
 
21211.
 

Atlas of Speciation inAfrican Non-Passerine Birds. Snow, 0.W.-Edltor.
 
Sabbott-Natural History Books, 5239 Tendilla Ave., Woodland Hills, CA
 
91364. 1978. $130.00. ISBN: 0-565-00787-4.
 

Atlas of Speciation inAfrican Passerine Birds. Hall, 8.P.and R.E.Moreau.
 
International Specialized Bk. Services, 5602 ME Hassalo St., Portland,
 
OR 97213-3640. 1970. $100.00. ISBN: 0-565-00680-0.
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Bird Faunas of Africa and Its Islands. Moreau, R.E. Academic Press, 1250
 
Sixth Ave., San Diego, CA 92101. 1967. $74.50. ISBN: 0-12-506650-3.
 

The Birds of Britain and Europe with North Africa and the Middle East.
 
Parslow, Heinzel and Fitter. Greene Pub., 15 Muzzey St., Lexington, MA
 
02173. 1985. $14.95. ISBN: 0-00-219210-1.
 

Birds of the Middle East and North Africa. Hollom, P.A., R.Porter, S.
 
Christensen, and I.Willis. Buteo, P.O, Box 481, Vermillion SD 57069.
 
1988. 280 pp. $32.50. ISBN: 0-931130-15-8.
 

Collins Field Guide of the Birds of East Africa. Williams, J. G.; Arlott, N.
 
Greene Pub, 15 Muzzey St., Lexington, MA 02173. 1985. 416 pp.

$21.95. ISBN: 0-8289-0661-0.
 

Eagle Days: A Study of African Eagles at the Nest. Steyn, Peter. Longwood

Publishing Group, 27 S.Main St., Wolfeboro, NH. Longwood Pub Group

1985. 2nd ed. 163 pp. $24.95. ISBN: 0-88072-065-4.
 

Field Guide to the Birds of East Africa. Williams and Arlott. Greene Pub,

15 Muzzey St., Lexington, MA 02173. 1985. $24.95. ISBN:
 
0-00-219179-2.
 

Handbook of the Birds of Europe, the Middle East, and North America: The
 
Birds of the Western Palearctic. Vol. 1: Ostrich to Ducks. Cramp,

Stanley-Editor; Simmons, K. E.-Editor; Ferguson-Lees, 1.J.-Editor.
 
Oxford Univ. Press, 16-00 Pollitt Dr., Fair Lawn, NJ 07410. 1977.
 
$135.00. ISBN: 0-19-857358-8.
 

Handbook of the Birds of Europe, the Middle East and North Africa: The Birds
 
of Western Palearctic, Vol. 2: Hawks to Buzzards. Cramp,

Stanley-Editor. 1980. $145.00. ISBN: 019-857505-X.
 

Handbook of the Birds of Europe, the Middle East, and North Africa: The Birds
 
of the Western Paleartic, Vol. 3: Waders to Gulls. Cramp,

Stanley-Editor. 1983. $135.00. ISBN: 0-19-857506-8.
 

Handbook of the Birds of Europe, the Middle East, and North Africa:
 
The Birds of the Western Palearctic, Vol. 4: Terns to Woodpeckers.

Cramp, Stanley-Editor. 1985. $150.00. ISBN: 0-19-857507-6.
 

Handbook of the Birds of Europe, the Middle East and North Africa: The Birds
 
of the Westcrn Palearctic, Vol. 5: Tyrant Flycatchers to Thrushes.
 
Cramp, Stanley-Editor. 1988. 1080 pp. $175.00. ISBN: 0-19-857508-4.
 

Quelea Quelea: Africa's Bird Pest. Edited by R.L.3ruggers and C.C.H.
 
Elliott. 1989. 402 pp Oxford University Press, Walton Street,

Oxford, England OX2 6DP $48.00.
 

Threatened Birds of Africa and Related Islands. Collar, N.J. Princeton
 
Univ. Press, 41 William St., Princeton, NJ 08540. 1985. 797 pp.

$63.00. ISBN: 2-88032-604-4.
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Diseases Transmitted by Rats and Nice. J.W.Weber. 1982. Thomson Pubi.,
 
P.O. Box 9335, Fresno, CA 93791. 182 pp.
 

Ecology of Pesticides on Non-target Species. 1971. 0. Pimentel, ed. Supt. 
of t'cuments, GPO. 220 pp. 

Great Plains Wildlife Damage Control Workshop Proceedings, 1-9th. Eighth and
 
Ninth available from U.S. Forest Service, Rocky Mountain Forest and
 

-Range Experiment Station, Fort Collins, CO-- 80526. -Free . 

Handbook of Census Methods for Terrestrial Vertebrates, by Davis. 1982.
 
$179.00. CRC Press, 2000 Corporate Blvd., NW, Boca Raton, FL 33431.
 

Handbook of Toxicology of Pesticides to Wildlife. 1970. R. Tucker and 0. G. 
Crabtree. Resource Public. No. 84. Supt. of Documents, GPO, Wash., DC 
20402. 131 pp. 

Portraits in the Wild: Animal Behavior inEast Africa. Moss, Cynthia. Univ.
 
of Chicago Press, 11030 S. Langley Ave., Chicago, IL 60628. 1984.
 
Univ. of Chicago Press, 2nd ed. $28.00. ISBN: 0.226-54232-7.
 

Population Ecology. 1970. Lowell Adams, Dickenson Pub. Co., Inc., Belmont, 
CA. 160 pp.
 

Prevention of Wildlife Damage. 1983. Robert M. Time, ed. Nebraska
 
Cooperative Extension Service. Institute of Agric. and Hat. Res.,
 
University of Nebraska.
 

Probability and Statistics. 1961. F.Mosteller, R. Rourke, and 0. ihomas.
 
Addison-Wesley Pub. Co., Reading, MA. 395 pp.
 

Proceedings the Organization and Practice of Vertebrate Pest Control. A. C.
 
Oubock, ed., Aug 30-Sept 3. Elretham Hall, Hampshire, England. 662 pp.
 

Registry of Toxic Effects of Chemical Sut.tances. 1990. US HHS, HIOSH, GPO, 
Washington, DC 20402. 

Statistical Procedures for Agricultural Research. 1984. K. A. Gomez and A.
 
A. Gomez. International Rice Res Instit.. Los Baos, Laguna,
 
Philippines. 294 pp.
 

Statistics Inthe Environmental Sciences. 1984. S.N. Gertz and R. F.
 
Weston, ed. ASTN Spec. Techn Pub. 845. ASTM, 1916 Race St,
 
Philadelphia, PA 19103. 122 pp.
 

STP 625/Test Methods for Vertebrate Pest Control and Management Materials:
 
First Symposium. Editors: Jackson/Harsh. J26.00.
 
ISBN: 068031-0199-6.
 

STP 680/Vertebrate Pest Control and Management Materials: Second Symposlum. 
Editor: J. Beck. 531.50. ISON: 048031-0761-7. 

STP 693/Avian and famealian Wildlife Toxicology. Editor: E. Kenaga. $16.25.
 
ISBN: 0-8031-0287-9.
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STP 752/Vertebrate Pest Control and Management Materials: Third Symposium.
 
Editors: Schafer, Jr./Walker. $23.00. ISBN: 0-8031-0760-9.
 

STP 757/Avian and Mammalian Wildlife Toxicology: Second Symposium. Editors:
 
Lamb/Kenaga. $18.50. ISBN: 0-8031-0759-5.
 

STP 817/Vertebrate Pest Control and Management Materials: Fourth Symposium.

Editor: 0.E.Kaukeinen. $44.00. ISBN: 0-8031-0213-5.
 

STP 974/Vertebrate Pest Control and Management Materials: Fifth Volume.
 
Editors: Shumake/Bullard. $34.00. ISBN: 0-8031-0991-1.
 

STP 1055/Vertebrate Pest Control and Management Materials: Sixth Volume.
 
Editors: Fagerstone/Curnow. $17.6G. ISBN: 0-8031-1281-5.
 

Order STP volumes from:
 

American Society for Testing Materials
 
1916 Race St.
 
Philadelphia, PA 19103
 

Vertebrate Pest Conference Proceedings:
 
1-4 and 9 are not available
 
5-8th $2.00/ea
 
10th $5.00
 
11th $10.00
 
12th $15.00
 
13th $20.00
 

Vertebrate Pest Conference
 
c/o Terrell P.Salmon, Bus. Mgr.
 
Wildlife Extension
 
University of California
 
Davis, CA 95616
 

Wildlife Management Techniques Manual, 4th ed., by Schemnitz, S. 0. 686 pp.
 
1980. $20.00. Wildlife Society, 5410 Grosvenor Ln., Bethesda, MD
 
20814.
 

African Small Mammal Newsletter (free)
 

Animal Behaviour $155/yr

Association for the Study of Animal Behaviour
 
Bailliere Tindal
 
I Vincent Square
 
London SWIP 2PN
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Bird Behavior $40/yr
 
Bird Behavior Press
 
c/o Dept. of Zoology
 
National University of Singapore
 
Singapore, Kent Ridge 0511
 
Singapore
 

Condor* $45/yr..
 
O.S.N.A.
 
Department of Zoology
 
1735 Neil Ave.
 
Ohio State University
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Current Contents--Agriculture, Biology and Environ. Sciences $400/yr
 
Institute for Scientific Information
 
132 High St.
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Current Contents--Life Sciences $340/yr
 
Institute for Scientific Information
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Ibis $159/yr
 
Blackwell Scientific Publications, Ltd.
 
PO Box 88
 
Oxford, England OX2 ONE
 

Journal of Field Ornitholcgy $20/yr
 
Allen Press
 
Box 368
 
Lawrence, KS 66044-0368
 

Journal of Mammalogy $33
 
Department of Zoology
 
Brigham Young University
 
Provo, UT 84602
 

Journal of Wildlife Management $43
 
Wildlife Society
 
5410 Grosvenor Lane
 
Bethesda, MD 20814
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APPENDIX IV
 

SUGGESTED BASIC LABORATORY EQUIPMENT
 

Item Stock No. 


Balance Pt 1200 81417-66 

Balance analyt. B120s 01417-9 

Calculator programable G1120-6 

Microscope dissecting 522MI 

Illuminator 369VBF 

Illuminator bulb SO000-14 

Intubation needles A4330-15 

Disposable gloves 07236-20 

Gloves rubber G7214-2 

Hot plate\stirrer H2402-IA 

Funnel F7452-16 

Graduated cylinder C9074-25 

Graduated cylinder C9074-100 

Graduated cylinder C9074-500 

Forceps, curved 02S65-1A 

Forceps, straight D2S66-IA 

Forceps, rat tooth C2667-3A 

Weighing dishes 02165-1 

Scissors 026SS-A 

Halsted forceps 02680-IA 

Scalpel 02865-3 

Blades D286S-23 

Syringes, 3 cc S9SS-3L 

Syringes, S cc s9521-SL 

Syringes, 10 cc S9521-OL 

Bottles, 125 al 87533-4 

Jar pint 07544-1 

Bottle brush 8867S-25 

Bench drying rack S92S3-3 

Wash bottles 57890-25 

Vial 67791-24 

Vial 67817-20 

Vial 87817-70 

Balance wt. set 8217S-1 

Balance wt. set 82175-5 

Spatula SieGe 

Blue M gravity oven 148625-4A 

Calipers "1109-1 

Laboratory tray 02916-1 

Laboratory coats,
 
Sizes 3,4, and S ASOS, 


Respirator 23368 

Respirator filters 23369 

Flagging 57925 


Flgig57930

57927 


Unit Price 


795.00 

1495.00 

50.00 


1597.00 

128.00 

20.29 

80.44 

12.19 

17.09 


290.00 

8.96 

5.65 

7.43 

12.72 

3.16 

6.32 

12.07 

11.38 

9.90 

9.68 

36.25 

67.09 

12.0s 

22.70 

24.50 

76.32 

61.18 

19.78 

58.5 

10.91 

45.94 

19.00 

20.76 

7.40 


19.15 

1.86 


$40.00 

16.90 

20.60 


19.00 

IS.6 

4.75 

11.40 

11.40 

11.40 


Ouantitv Source*
 

'1 -1
 
1 1
 
1 1
 
1 1
 
1 1
 
1 1
 
1 1
 

12 1
 
2 1
 
1 1
 
1 1
 
2 1
 
2 1
 
2 1
 
3 1
 
3 1
 
2 1
 
2
 
3 1
 
2 1
 
2 1
 
1 1
 
1 1
 
1 1
 
1 1
 
2 1
 
2 1
 
1 1
 
1 1
 
6 1
 
1 1
 
1 1
 
1 1
 
1 1
 
1 1
 

10 1
 
1 1
 
2 1
 
2 1
 

6 1
 
4 2
 
4 2
 
12 2
 
12 2
 
12 2
 

Pesola scale, 5 g 93536 38.95 4 2
 
100 g 93537 38.96 4 2
 
300 g 93538 36.9S 4 2
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Ito 	 Stock No. Unit Price Quantity Source* 

Tally metors 53030 11.50 4 2
 
Dissecting kits 53771 13.25 4 2
 
Scalpel blades 53775 5.75 5 2
 
Plastic bag large 79149 11.95 5 2
 
Plastic bag sm1 79212 34.95 2 2
 
Bag ties 71124 - 2 . 1'' 2.
 
Spring scale 93613 17.00 1 2
 
Spring scale 93496 47.65 1 2
 
Range finder 38985 112.50 1 2
 
Range finder case 38988 15.25 1 2
 
Rolatap 38999 86.50 1 2
 
Dissecting pan 53854 4.95 2 2
 
Dust mask 23354 13.50 2 2
 
Binoculars 91102 142.00 1 2
 
Industrial apron 33338 12.95 2 2
 
Tomahawk live trap 35761 43.50 24 2
 
Cage rodent size RD071007U8 4000.00 1 3
 

v/feeders 
Nacrolon bottle 16.Z M-16 	 3.05 60 4
 
5/160 ball water tub* TO200 1.95 so 4
 
Double seal stopper S100 1.00 100 4
 
Sure lock bottle hold. HI10 11.30 so 4
 
Ear tag rat size, Monel
 
Mos. 1-5000 1005- 67.88 5 5
 

Tag pliers 100-IS 12.71 5 5
 
TrAnsformer I kV OlF 009 187.78 1 6
 

0.5 	kVd OIFIO0S 0)3.17 1 6
 

*I. Baxter Healthcare Corp.

Scientific Products Division
 
4910 Holine St.
 
Denver, CO 80239 U.S.A.
 

2. 	Fr restry Suppliers, Inc.
205 	V. Rankin St.
 
P.O. Box 8397
 
Jackson, HS 39284-8397 U.S.A.
 

3. Allentown Caging Equipment Co., Inc.
 
Route 526, Box 98
 
Allentown, NJ 06501 U.S.A.
 

4. 	Ancare Corp.

P.O. Box 641
 
N. Bllmore, NY 11710 U.S.A.
 

S. 	 National Sand and Tag Co.
 
721 York St., P.O. 8Ox 430
 
Newport, KY 41072-0430 US.A.
 

6. 	 Neark Electronics
 
2170 South rape St.
 
Oenver, CO 00222-5233 U.S.A.
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mNERARY 

June 17-18 Travel from Denver, Colorado to Casablanca, Morocco 

June 19 Travel from Casablanca to Agadir, Morocco 

June 20-21 InAgadir 

June 22 Travel to Alt Baha and return 

June 23-24 InAgadir • 

June 25-26 Classroom lectures at Alt Melloul
 

June 27 Field training at Alt Baha
 

June 28 Lectures and field training near Alt Helloul
 

June 29 Inventory of quipment at Alt Helloul
 

June 30 Travel from Agadir, Morocco to Paris, France
 

July 1-2 Travel from Paris, France to Denver, Colorado
 



BACKORUIEDJI
 

Personnel from the Denver Wildlife Research Center (DWRC) are training'ioroccan scientists to perform environaental studies for evaluatin- the 
ecological effects of insecticides comonly used for locust contrW in 
Africa. There isconcern that the repeated application of malathion and
 
dichlorvos may seriously impact the Indigenous wildlife populations In
 
certain areas of Morocco. To study some aspects of the effects of these
 
Insecticides, the Moroccan biologIsts are being trained to use wildlife
 
telemetry euipment. This technology transfer to the Moroccan scientists
 
will significantly enhance their ability to monitor the response of various
 
species of wildlife to measured concentrations of the insecticides.
 

OBJECTIVES OF TRAVEL
 

This travel to Morocco gave research personnel from the DVRC the
 
opportunity to conduct a comprehensive workshop on wildlife teemetry

techniques for Moroccan scientists. Training Inradio tracking was to be
 
conducted Inthree phases. A series of lectures were presented InPhase I
 
to Introduce the basic radio tracking techniques and concepts as
 
established by current state-of-the-art equipment designs. Phase 11 was to 
allow the participants to operate and train with equipment Ina controlled 
environment using fixed location" transmitters. Phase III was to complete
the workshop bylnvolving the participants inthe capture, Instrumentation,
and radio tracking of birds and mamals Inthe field.
 

A secondary objective was to train the electronics staff at the Locust
 
Control Center InAlt Helloul Inoperation of the radio location equipment

recently acquired from Southern Avionics, Inc., of Beaumont, Texas.
 

ACCOPL ISWIERTS 

We arrived In Agadir on Jam 19 and met Mr. John McConnell, ORC Logistics
Coordinator, at the Aoadl.Atlas Hotel for preliminary planning of the 
scheduled training. Mr. McConnell advised us that the capping equipment
and some of the telemtry equipment had not yet arrived and that we needed
 
to take an inventory as soon as possible to determine what equipment was
 
available for training.
 

On June 20 and 21, Mr. McConnell confirmed that the camping supplies would 
not arrive Intim for us to set up a camp at the training site near Alt
Saha. vithout camping supplies, It was necessary to house all workshop
participants at the Kaalmotel In Aadir and comute to the fIeld on a 
daily basis for Phase II of the training. A tracer was Initiated to locate 
the training equipment sent by air freight. The missing freight packages
contained both the directional antennas and animal trapping equient 
necessary for Phase IIand Phase III of the training, respectively. 
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On June 22 Hr. McConnell transported us to the Locust Control Center its 
Aft Hellou1 to see the lecture room and to meet their personnel. We were 

raciously received by Mr. Ahmed Senider and his staff of three electronics 
echnicians. Hr, Kolz was Informed that the radio equipment manufactured 
by Southern Avionics had been removed from the Locust Center and sent to a 
warehouse Rabat Mr. MnMcConnell started an Inquiry Into the possibility 
of having some of this equipment returned to Alt Helloul so that the 
electronics staff could receive training from Mr. Kolz. From Alt Melloul, 
we proceeded to the training site at Alt Saha. Mr. Phillips explored the 
area for species of wildlife that night be trapped and used In Phase III of 
the training; only a few shrikes and magpies were observed. The area was 
extremly dry and heavily grazed by domestic livestock and these 
conditions limited the number of birds and sall mamls available for 
trapping.
 

On June 23 and 24, we selected 35 - slides for the Introductory lectures 
and finalized the outline for the.workshop (Attachment 1). We also ensured 
that the radio transmitters and receivers were fully operational for 
demonstrations in the classroom. 

The workshop was convened on June 25 at the Locust Control Center with 14 
participants present. We had pre0ared handout materials for 12, so 
several of the participants worked together and shared the materials. The 
participants received a folding clip board, 3-ring notebook compiled with 
pertinent technical data, a written sumary of radio tricking technology
 
(by L.Kolz), and a topical outline. All the participants were 
enthusiastic about the opportunity to attend the radio tracking workshop, 
and as a group, there was immediate participation with dialogue and 
questions. The language barrier was effectively bridgd by partitioning 
the lecture Into segmented topics followed by short discussions among the 
students. in this mnner, specific questions could be addressed Ina 
timely smnner. 

The radio tracking lectures were continued Inthe classroom through 
June 26. Hr. McConnell advised us that he has been unable to locate the 
air freight containing the directional antennas. This loss was very 
unfortunate for itwas absolutely necessary to have antennas for tI field 
work scheduled to beIn the following day near Alt laha, The decision was 
made to try and adap TV antennas that were available In Agadir to the 
frequency of the wlldlife tracking equipmen. For this purpose#r. Kolz 
purchased two 6-element TV antennas and physically modified the to a 
3element Yogi antenna design. Hr. McConnell received a call from the bus 
station that a pickae had ben received, fortunately, this package 
contained additional radio transmitters that could be used for the field 
training. 

Hr. Phillips described various data recording methods and the proper use of 
maps with the students on the morning of June 27. During this classroo 
time, Hr. Kols worked with the electronics personnel at the Locust Center 
and comleted the constrvction of the Yagi antennas. The antennas were 
then tested and proved to be adequate for the field training, The decision 
was made to proced with the class to Alt BaA for the field training. 
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Two Land Rovers were used to transport the participants from Alt Melloul to
 
Alt Baha. At Alt Baha, the class was divided between Mr. Kolz and
 
Mr. Phillips for specific instructions with the receivers, headsets, and
 
antennas. Radio transmitters were distributed throughout the area so that
 
each student could develop the skills necessary to radio locate these fixed
targets. Both high power and low power transmitters were used-for this 
training to provide the students with the experience to detect audio
 
signals Ina static background. All the participants demonstrated a
 
working knowledge of the tracking equipment and methods before completion

of this training period.
 

The morning of June 28 was partially used for additional lecturing before 
proceeding to a field site east of Alt Helloul. This now site was selected 
as a training area Inorder to reduce the amount of travel time. Also, the 
vegetative cover was more dense and diverse than the Alt Baha site. Field 
observations suggested that this area was also much richer inbird life.
 
Subsequently, small bird and rodent transmitters were hidden Inthe
 
vegetation, and each student was required to radio locate and recover a
 
transmitter. In eneral, the students had little difficulty Inlocating

transmission Inthe general area, but they expressed surprise at how 
difficult Itwas to actually sight the transmitters. This hide-and-seek 
training proceeded until all participants were satisfied with their skills
 
development. We decided to cancel Phase III of the training because the
 
trapping supplies necessary to capture animals had not arrived.
 

On June 29th we completed an equipment Inventory at Alt Helloul with 
Mr. McConnell and determined what equipment should be left InMorocco or 
returned to Denver. All of the telemetry equipent designed to operate at 
164 99z was packaged for shipment to Denver. The test equipment, tools, 
and electrical cables were stored at the Locust Control Center. 
Mr. McConnell was also advised to store the directional antennas at the 
Locust Center whenever the missing air freight packages arrive. We checked 
one last time to determine ifthe radio equipment from Southern Avionics 
was being sent to Agadir, but there were no communications from Rabat to 
Indicate any Interest Idthis training.
 

June 30 - Spent tim with several of the workshop participants at the Kaal
 
Hotel before departing Agadir for our return to Denver.
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Abderrahim El Hani 

Omar Al Hillal 

Ahmed El Ismaili 

Brahim Id Kessaoud 

Ahmed Mouhim 

Sallek Sahcl 


Partilpants at the Telemetry Tralnlng
 

Entomologist 
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Entomologist 
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Mamalogist 
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Entbmologist 
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Entomologist 

Entomologist 
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Rabat
 
Rabat
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Agadir
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Rabat
 
Alt Helloul
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Wiidlife Telemetry Tralnlng Outlne
 

I. Introduction to wildlife tracking methodologies
 
A. 35mm slide talk,
 
B. Conventional tracking techniques
 
C. Satellite technology
 
0. Automation of tracking equipment
 

I. Demonstration of equipment
 
A. Transmitters
 
B. Receivers
 
C. Antennas
 
D. Animal attachments
 

II. Initial training with equipment
 
A. Receiver controls
 

1. Channel selection and tuning
 
2. Gain settings
 
3. Automatic sweep
 

B. Transmitter signals
 
1. Listening for the desired signal
 
2. Pulse rate
 
3. Multiple transmitters
 

C. Directional antennas
 
1. Proper handling of cabling
 
2. Pointing and body positioning
 
3. Effects of buildings and metal fences
 

IV. Technical aspects of wildlife telemetry
 
A. Introduction of terminology
 

1. Definition of terms
 
2. Ohm's Law
 
3. Power equations
 
4. The dBm
 
5. Introduction to circuit theory
 

B. Wildlife transmitter design
 
1. Radiated power
 
2. Antennas
 
3. Pulse width
 
4. Pulse repetition frequency
 
5. Weight considerations
 
6. Battery life
 

C. Telemetry receivers
 
1. Radio interference
 
2. Design limitations 
3. Minimum discernible signal
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0. Estimation of radio reception distance
 
1. Free space radio propagation
 
2. Radio propagation with ground scatter
 
3. Radio Mlne-of-sight
 

E. Receiving antennas
 
. .
.Isotropic
 
2. Directional
 

V. General discussions regarding animal tracking systems.
 
A. Manual versus automated tracking systems
 
B. Satellite tracking of animals
 
C. Future developments
 

VI. Attaching radio transmitters to animals
 
A. Different methods for attaching transmitters
 

1. Neck collars for mammals 
2. Tail mounts for birds
 
3. Body loops for birds
 

B. Demonstration of proper procedures
 
1. The attachment
 
2. Animal handling techniques

3. Release techniques
 

Vii. Field radio tracking procedures
 
A. Demonstration of using a receiver
 
B. Demonstration of using an antenna
 
C. Locating an instrumented animal
 

Vill. Data recording and analysis
 
A. Forms for recording telemetry data 
B. Examples of how wildlife telemetry data isused 

1. Mortallty studies 
2. Home range and movemnt studies 
3. Migration studies 
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ABSTRACT
 

Recent studies on Abaco Island inthe Commonwealth of The Bahamas have
 
Indicated a serious loss of productivity in Bahama parrots due to predation

by feral cats. The Department of Lands and Surveys, Commonwealth of The
 
Bahamas, asked the Denver Wildlife Research Center (DWRC), U.S. Department
 
of Agriculture, to assess the-problem and recomend steps to.reduce feral
 
cat populations. This report describes impressions obtained by a DWRC
 
biologist during a brief visit (June 25-July 3, 1990) to Abaco Island. It
 
presents a brief literature review, and contains recommendations for future
 
action.
 

CAT PREDATION ON PARROTS
 

The Bahama parrot (Amazona leucocephala bahamensts) is the northernmost
 
member of the genus Amazona, which is represented by species and subspecies
 
throughout the West Indies. The Bahama parrot once was present on all
 
large Islands in The Bahamas (Fig. 1), but now is found only on Abaco
 
Island and Great Inagua. Populations on these two islands have been
 
considered endangered by the International Union for Conservation of Nature
 
since 1966. The parrots on Abaco Island are unique among the Ataazona as
 
they do not nest in trees, but nest inunderground cavities formed by water
 
in the limestone substrate. This habit has greatly increased their
 
susceptibility to introduced mammalian predators such as cats (Felts catus)
 
and rats (Rattus rattus).
 

In 1985, U.S. and Bahamian biologists began the first intensive studies of
 
the parrot's reproductive biology in the pine forest (Pinus cartbaea) and
 
hardwood coppice of southern Abaco Island (Fig. 2). In 1985, 1986, and
 
1987, cat predation was low and parrots successfully produced young in
 
between 44 and 60 percent of nests with eggs (Gnam 1990). However,
 
45 percent of parrot nests were lost to cat predation in 1988, and only
 
29 percent of nests fledged young. Female parrots either were injured
 
or killed at 9 of the 14 nests that failed.
 

Cats undoubtedly have been present to influence parrot nesting success on
 
Abaco Island for many years (Snyder et al. 1982). Cats probably have
 
increasingly dispersed from refuse dumps near two settlements, 6 and
 
10 miles away from nesting areas, as human populations have increased.
 
Since the 1960's when roads were established to facilitate logging, cat
 
populations may have been augmented by humans discarding unwanted cats
 
along roads through parrot nesting areas. It Is clear from recent studies
 
that the intensity of cat predation varies between years. Years with
 
Increased cat predation on nesting parrots may reflect random occurrences
 
of higher imigration rates or increased releases of unwanted cats by
 
humans.
 

On Abaco Island the habitats where parrots nest probably have a low
 
carrying capacity for cats. Populations are sparse, and longevity and
 
fecundity probably are low. Most kittens probably die before reaching
 
maturity, and adults In the population probably are replaced as often by
 
immigrants as by young they produce. Cat akundance on southern Abaco
 
Island may average less than one cat per kI', but It Isapparent that In
 



certain years cats eliminate a large proportion of parrot productivity.

Although cats and parrots have been associated for many decades on Abaco
 
Island, cats still may be detrimental to long-term population stability.

They appear responsible for a loss inproductivity that becomes additive to
 
other decimating factors such as loggIng, hunting, and the sale of parrots
 
to the pet trade. As the negativeinfluence of cats can be eliminated
 
relatively easily, their control should-be Initited, .
 

BIOLOGY OF FERAL CATS
 

On islands with rats and gesting seabirds for food, cat numbers commonly 
range from 4 o 14 per In (Macdonald and Apps 1978), but can reach as high
 
as 220 per kW"(Apps 1986). The home range of cats isrelated to the 
abundance and distribution of food, Individual cats have been found to use 
areas from 0.03 ha to 990 ha (Apps 1986). Smallest home ranges occur where 
cats use human refuse. More usually home ranges are between 11 and 63 ha 
(Apps 1986), and they are larger for adult males than for adult females and 
juvenile animals (Macdonald and Apps 1978). Home ranges overlap, and Apps
(1986) found that, on the average, about 12 other cats were sometimes 
present inthe home range of each individual cat. 

Cats use established dens and prefer higher, well-drained sites for their
 
lairs. They are opportunistic predators and scavengers and will eat most 
animals and many parts of plants. Cats select prey based largely on its 
availability, but prefer to eat mamals rather than birds when both are 
abundant. Most birds taken by cats either feed or nest on the ground.
Cats primarily are active at twilight and at night, but may move and hunt 
at any time of day. They can live 7 to 8 years, and females, may have 2 
litters a year with about 4 young per litter (Veitch 1985). 

InNew Zealand, cats have been involved Inthe extinction of 6 endemic 
species and over 70 localized subspecies of birds from Islands (Karl and 
Best 1982). Rats, too, have been implicated inthe reduction and even the 
elimination of birds from Islands (Moors 1985). The relationship between 
cats, rats, and birds can be a complex one. On Stwart Island in Now 
Zealand, rats were the principal food (:40 percent) of cats (Karl and Best 
1982). Removing cats may allow rats to increase, and high rat populations
often can cause more losses to birds than low cat populations. It has been 
inferred that rats have reinvaded areas after cats were removed (Elton
1953), so that In solving one problem, a more serious one was created. 

CAT CONTROL ON ISLANDS 

Cats have been eradicated from several uninhabited islands InNew Zealand. 
These seabird nesting sanctuaries ranged Insize from 28 to 2,817 ha 
(Veitch 1985), and costs of eradication were considerable. On Little 
Barrier Island (.,817 hat, It took 4 years' effort by 128 people working a 
total of 3,8C0 man-days to eliminate 151 cats. Itrequired a team of 
workers I year to clear Jarvis Island, a U.S. possession of 414 ha, of 120 
rats to protect nesting seabirds. Cats earlier had eliminated rats (Rattus
exulans) from the island (Rauzon 1985). 
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Control of cat populations has been achieved with a variety of methods,
including the use of disease, poisoning, trapping, and hunting. Itusually

isnecessary to use combinations of methods to achieve population reduction
(Beck 1975). Any one method can eliminate most cats, but the others are 
essential inhelping to eliminate the last animals.
 

Th use of disease to decimate cat populations Is practical only -ifall.. 
cats on an island can be killed. ItIsused as the first method of 
control, as It can quickly eliminate 50 percent or more of the population.
Other reduction methods can then be applied. Feline panleucopenia virus 
(feline enteritis) was introduced on Narion Island (Eramus 1979) and on
 
Jarvis Island (Rauzon 1985) to Initiate eradication of feral cats.
 

Hunting has been an important tool inthe elimination of cats from Islands
 
InNow Zealand (Veitch 1985) and South Africa (Bloomer and Bester 1990).
Hunting success Is highly correlated with the experience of the hunters,
but also with the stage of eradication efforts. It took 250 hours of 
hunting to eliminate the last two cats from Jarvis Island (Rauzon 1985).
Ni ght hunting using spotlights (100,000-200,000 candle powr) and It-gauge
shotguns Is productive (van Rensburg and Bester 198, bauzon 198).
Hunting by day with a .22-calibre rifle and scope his been successful 
(Rauzon 1985). The bag during the first week of hunting on Jarvis Island

averaged almost 2 cats per man-hour of hunting, but this dropped to 0.19 
cats pgr man-hour during the second week. With a cat density of 44 cats 
per k., the kill averaged about one cat per hour of hunting (Rauzon 1985). 
In a few cases, poisons have been used inconjunction with other methods to 
reduce cat populations. InNew Zealand, Compound 1080 was shown to be 
effective against cats; its LOM value of 0.3 to 0.5 mg/kg Indicates its
high toxicity to cats (Voitch 1185). Pieces of fish Inoculated with a 
20 percent aqueous solution of Compound 1060 were used on Little Barrier
Island. Laboratory work inthe United States showed Compound 1080 to be
superior to other toxicants tested for cat control (Fellows 1962). There 
are no toxicants reglstered with the U.S. Environmental Protection Agency
for cat control. Wthout registration, toxicants can neither be use in 
the United States nor recomended for use elsewhere. Any use of a toxicant 
for cat control must be proceeded by a thorough evaluation of Its efficacy
and environmental Impact. The nontarget effects of a toxicant must be
evaluated in the habitat where the toxicant will be used. Effects can vary
considerably between different ecological settings. (On Abaco Island, for
Instance bait and dead cats could poison endemic land crabs (Careissn
=nhol., lizards (Gekkonidae and Iguanlda), ad even the Bahn hutia
(G -o Sc Ingrahaul), which are reported to be on Abaco Island by localresidents.
 

Trapping, as with hunting, has been a primry method In many cat control 
programs. Both cage traps and gin (leg hold) traps have been used, but the
gin trap has proven to be the mOst successful (Veitch 198). Fresh fish
has been the most acceptible bait. Trapping Is labor intensive, as
Indicated by the following retords frme Ittle Barrier Island, New Zealand
(Veitch 19): 
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TraI.Nlah £LTNcall camb IM W 
1977 
1978 
1980 

2,637
37,332 
32,615 

26 
37 
5 

101 
1,009 
6,523 

As cat populations were reduced, the trapping success decreased rapidly. 

Eramus (1979) concluded that with high cat densities and a positive growth

rate, none of the current control methods would limit feral cat numbers. 
In contrast with low cat nuers and a zero or negative growth rate, he
felt 	control was possible and that night hunting might be the best method. 

CAT CONTROL ON ASACO ISLAND 

It would be unrealistic to attempt feral cat eradication from Abaco Island.
Costs would be excessive due to the Island's size and the constant
development of feral Individuals from the domestic cat population. The 
feral cat population on southern Abaco Island Is low and probably has
either a negative or a low growth rate. The population there m be
sustained largely by Infrequent and erratic IrMigration. The elimination
of cats In parrot nesting areas Is possible, but reinvasion of animals will 
certainly occur over tie. The only realistic approach to protecting
parrots is to remove cats annually prior to the parrot nesting season. It 
would be advisable to check for cats again later each year during the

eriod when We and nestling parrots are especially vulnerable.ereb, any cats reinvading Immediately after Initial control efforts 
coM ne rrioved before they caused losses to parrots. 

Host feale parrots lI their eggs between mld.ay and early June;
Incubation continues into early-uly, and young are In nests until early InSeptember. Females begin to spend less tim In nests In lateoJuly, and 
most young probably can escape predation after Septadr I (Rosemarie Gnam, 
pers. com.). With this nesting chroology, It would be desirable to 
remove cats from nesting areas inApril and eliminate any remaining cats In
mid-Jue. 

Nost 	parrot nests on southern Abaco Island are located In an area of about 
a S. 0. ChaMie ps. com.). Cats shuld be rmoved from an areaof about 49000 ha (1i.4 ml4) to create a cat-free area around nests and 

help protect parrots from predation. This Isan area larger than any of
the islands, worldwide, from which cats have been successfully removed. 
Elimination of cats from 4,000 ha would be a difficult talk and would
require the services of professional hunters/trappers. Prebalting at 
permnent stations at the edge of the control area would be desirible to 
concentrate cats prior to huating and trapping activities. This work would
Involve a total of several days' tim over several weks and might most 
efficiently be accompliad by Oepartent of Lands and Surveys personnel. 

I have contacted several trappers who would be willing to annually control 
cats during 3 weeks In April and I week InJune on th 4,O00 ha are, on
southern Abaco Island. These professionals would supply all quipment and 
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suppil0s necessary to accooplish their work, and each would use a somewhat
different approach to achieve cat control. 

1. 	 Rancher's Supply, Inc. Attn: Mr. RoyhcBride 
P.O. Box 726 	 Phone: (9156 37-3630
Alpine. T 79631..,.: (91) 037,3680 

Hr. 	 McBride would use dogs to hunt and remove cats. 

2. 	 Mr. Jon Helsterberg and Mr. Douglas Hall 
State Director, North Carolina State Director I 
Animal Damae Control Animl Damage entro 
U.S. Deartent of Agriculture U.S. Department of Agriculture
P.O. Box 2678 	 School of Forest Resources 

RaeihN 27611 	 University of Georgia
(919) 656.4124 Athens, CA 30602
 

FIax: (919) 656.4776 Phone: (404) 546-2020
 

Nessrs. Heisterherg and Hall propose a combination of hunting and 
trapping for cat control and feel that the Job will require at least two
people during the first 3 weeks. 

3. 	 Nr. Andy N cinney No Telephone
P.O. Box 961
 
Gillette, IN 82716
 

Hr. 	 Nclinney Is a hunter/trapper who devotes ost of his tim to the 
capture of wild animals. He specializes In the use of snares. 

Nessrs. cride and Mclnney Indicated slmlar costs for their services. 

£haMa2 	 Total Sosts 121 days| 

Fee - S125/doy S 3,500

Expnses - Sl5/doy 3,500

VeiCleIand gas - $75/day 2,100

Airfare 	 (2 trips)i 

S 10,000 

Mssrs. Heisterberg and Hall proposed to work tMether during the first 
3 weks, with one of thm returning for the fln:? week in June. 

Salary (supplemented by USDA) 	 S 1,000
Per dim -- SI25/d8 6,12 (49 man-days)
Vehicle and gas 1576/d1ay W O ( days)
Airfare .. 3 trips) 

$ 10,125 
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It should be stressed that the cost estimates are preliminary and subject
to change. If funds can be found to support this proposed work, the
Commonwealth of The Bahamas, through their Department of Lands and Surveys,
should request a current budget from these indlvduals and contract directly
for the work. All of the aboVe hunters/trappers, as well as other
individuals and groups In the United States, should be able to successfully
remove feral cats fromparrot nesting areas. O.nly experience will Indicate
theexact amount of time and effort, using various control methods, to
accomplish the task. It should be stressed that traps and snares used tocapture cats must be of a size that will not present hazards to hunters'
dogs. Also, padded traps can be used to prevent damage to the legs of
captured cats. When cats are removed, they should be killed, and this can 
be done most humanely by professional hunters/trappors. 

A system for monitoring cat and rat abundance should be Initiated in the 
parrot nesting area. Populations should be assessed several times each 
year; typical methods used to assess populations are described by Davis 
(1 2. Information on numbers of animals would allow assessing the

effectliveness of cat control and the resulting influence on rat abundance.
Ifrat populations Increase following cat control, programs to reduce rat 
numbers may become necessary to protect parrots. 
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Fig. I. Islands of the Bahams (from Gnu 1990). 
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Fig. 2. Aba;o Island, showing parrot nesting area (ingray) at southern
 
end of island (after Snyder et 0i. MgS). 
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ITINERARY 

Date Location Activity 

Jul 22-23 Denver, Colorado, to Travel-.-
Amsterdam, Netherlands 

Jul 24 The Netherlands Personal 

Jul 25-26* Amsterdam to Antwerp, Travel; also met with 
Belgium rodent experts at the 

University of Antwerp to 
discuss current rodent 
research InAfrica 

Jul 27-28 Antwerp to Bissau, 
Guinea-Bissau, via 

Travel 

Amsterdam and Lisbon, 
Portugal 

Jul 29-Aug 17 Guinea-Bissau Worked with the Agency for 
International Development
(AID)/Bissau and counterparts
within the Crop Protection 
Service (CPS) Department of 
the Ministry of Agriculture to 
assess rodent damage to crops 

Aug 18 Bissau to Denver, Travel 
Colorado, via Lisbon 
and New York 

Cob we Inurdby PASA DAN 41M A4001. 



SUMMARY
 

The purpose of this trip was to (1)visit several rodent experts at the
 
University of Antwerp inBelgium to discuss current rodent research in
 
Africa and (2)participate in rodent field work in Guinea-Bissau. I spent

2 days inAntwerp with Drs. Walter Verheyen, Ron Verhagan and Herwig Leirs
 
and toured their facilities. We also discussed results from their recently

completed, Danish-supported rodent project inTanzania and possible future
 
cooperative work on African rodents to benefit both of our organizations'

interests. While inGuinea-Bissau, I worked with the U.S. Agency for
 
International Development (AID)/Bissau and counterparts within the Crop

Protection Services (CPS) Department of the Ministry of Agriculture on the
 
more serious rodent damage problems inpriority crops. Agricultural crops

growing near the towns of Bula, Bissau, Bafata, and Contuboel were examined
 
for rodent damage potential, and rodents were trapped to detemine species

present and current infestation levels. A work plan was proposed for the
 
CPS Department to continue to investigate the most important of these
 
rodent problems over the next several months.
 

BACKGROUND
 

Previous work on rodents InGuinea-Bissau has been extremely limited. A
 
quick review of the literature revealed only two publications dealing with
 
rodents in the country. Nonard (1941) collected and briefly described
 
11 rodents and 1 rabbit (LOnUi seneaagensls Rochebrune):
 

Species, Collection areas (Month)*
 

1 elfi urus gamulinu g9jjnusog., Nansoa (Dec), Contuboel (Jan),

Pitche (Feb)--West African sun squirrel

2 l .J1JlZourgs ul&.gogr** oggidentalis n. ssp., Cutia (Dec)
3 Ew z.iciurUl RyrhngRu F. Cuv., Pitche (Feb) -African striped squirrel
4 £u u ('&Ma) arltbrga Geoffr., Contubool (Jan.), Pitche (Feb.)--

African ground squirrel
 
5 grjk.cea a gak=sj m bgAnus Wat., Cacheu (May)--Giant pouched rat

6 BRalu ri1ul L., Cutia (Dec), Nansoa (Dec)--Roof rat; black rat 
7 law i1l. Ui*i Geoffr., Nansoa (Dec)
 
8 *(ro- c2Jl
y) (-nataLeJis) A. Sm., Bissau, Mansoa,


Enxale, Contuboel, Bagingara, Catlo, etc.--Nultimammate rat
 
9 ArvIcanUhi* rufinus** (-n iicus) Tem., Contuboel, Pitche--African
grass rat
 

10 ?.1arn (,UL ?) ul~ ('irobust&?) Thos., Catio, 
11 ThrignomuXi ai~ am Teom., Cache (Aprtl, May).-Cane rat 

O Conmon na have ben aded athe enOweach currwy recognized specs,

" -No longr a rognike laxonow nam (Honwa Wa,, 1982).
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Five of these 11 rodents wore referred to as posts. The African ground

squirrel (f.JU lbrows) was described as L'animal est un grand

depredateur' or a big pest and common inpeanut and millet fields; and the
 
giant pouched rat (C.slaukanus) was mentioned as "cause do grands ravages"
 
or causing great damage ingranaries, homes, and food storage facilities.
 
The black rat (a.raitUl) was "come d'habitude, en commensal do l'hemme et
 
exerce ses depredation, ' or a common coamonsal pest. - The multinammate rat 
(d. iJcli)a) was Otres abondant* or very abundant inGuinea-Blssdu,

particularly inrice fields. Two distinct forms were noted: a lighter

colored variety inthe fields and a darker variety Inhomes. The cane rat
 
(TOIwin.irinui) was called "farfan" increole, "kansolo" inmandingue, or
 
'kansolaye" infulah, and was widespread, abundant and 'un grand

depredateur do champs do riz ou do mil" or a big pest In rice and millet
 
fields. Inthe dry season, itwas present Indry weeds.
 

The second publication, by Gautun (1988), summarized the rodent species

present innine West African countries. Sixteen species (6 *probably

occurring*) were listed for Guinea-Oissau. The 10 species known to exist

Include Cricelgys gajbgnu ifdnnaxau CUMSOzsp0 BALlu 
BiLLuoi nnrat. n1aius, aIlt 
hbkrti, Gr: hiurul furious and Lu S ary.L2gWIj. Those listed as
probable were Talra i (a ),Tatera (1), sJ
Leinri~±uiS srijtj (sp.), fxaxi daloni., and Histau 

LaVole (1989) Ina previous consultancy during 0ctober-Novembor 1989 snap
trapped rodents for several days near Bula (Agricultural Zone 1, east 
central) and Catlo and Caboxanque (Agricultural Zone 3, coastal) using
dried fish for bait. Inharvested vegetable fields near Bula, 96 trap
nights resulted in the capture of 8 specimens, I dast M i @rXhru -ulgUs, 
5 a* n and 2 Hu sp ; this was an 8.3% trap success
 
(unadjusted for sprung or lost traps). inCatio and Caboxanque, the same
 
two HAslomi species were captured in swamp rice, upland rice, and
 
vegetable fiolds; but no Hus sp. was trapped. Trap success Inthis second 
area was 27% (unadjusted). The black rat was captured (4 In 12 trap
nights) Ingrain storage buildings InBula and Catlo. Also mentioned were 
two rodents, an African ground squirrel (E. thronR )t seen on many
occasions along the road from Cato to Caboxanque inZone 3 (about 5-11 
animals per kilometer), and the giant pouched rat (C.quilamL),
reportedly doing significant damage to rice and vegetable crops on the 
Island of Bubaque.
 

A significant fact mentioned by LaVole was that InGuinea-Bissau rodents
 
are popularly used as a human food source. The degree that this occurs
 
needs to be verified since Itwill influence any rodent control strategy

developed InGuinea-Bissau using rodenticides.
 

* Mamx pkaeWd by D.Win U. Museum of N WHM".WnNnon D.C
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ACTIVITIES
 

During my consultancy four areas were snap-trapped. Study skins were made

from all collection sites and left with CPS Department personnel for their
 
use ina reference collection. Ponate isinAgricultural Zone 1; Granja

Pessube inZone 0 (which includes Bissau and the surrounding area); and
 
Contuboel and Bafata, inZone 2. Results are summarized:
 

%Trap
No. Tms Catches -ScsDa/Mo/Yr Locatlon traps Spmg Unsprng Missing Rodent Other Adj Unadj Weather 

02/08/90 Ponate 60 14 35 0 1 0 2.4 2.0 Rain
03/08/90 Ponate 50 7 40 1 2 0 4.7 4.0 No rain 

Total 100 75 3 0 3.621 1 3.0 

08/08/90 Granja P 62 0 44 8 0 0 0.0 0.0 Rain
09/08/90 Granja P 51 4 31 16 0 0 0.0 0.0 No rain

Total 103 75 0 0 0.04 24 0.0 

14/08/90 Contuboel 1 1 1 4.550 46 1 4.3 Rain
15/08/90 Co.uboel 42 1 27 22 0 0 0.0 0.0 Rain

Total 92 2 73 23 1 1 1.3 1.3 

14/08/90 Bafita 2 0 0 0.048 48 0 0.0 Rain
15/08/90 Bafata 4 3 1 6.449 38 3 7.0 Rain 

Total 97 6 84 3 3 1 3.3 3.2 

NAdjusted catches tXraps -%c eNo. 

No. catches + unsprung traps + 0.5 (sprung traps)~No. catches 
Unadjusted No. catctshes 
Uju No. catches + spung and unung traps x 100 - % 

From August 1-3, 50 rat snap traps baited with dried fish were set for

2 nights Ina 0.5-ha plot on the Central Experiment Station at Ponate,

near Bula. About half the plot was fallow, with the other half planted
with maturing sorghum, peanuts (bush type), and corn. Five grid lines

about 10 meters apart, with traps spaced about 10 meters along each grid,

were used. Inaddition, two snap traps baited with peanut butter and
 
three leg hold traps (No. 2)were set inthe area for demonstrating

other trapping methods.
 

Results from 100 trap-nights include three multimmamte rats
 
(".Mt mi). All three rats had peanut Intheir stomachs: one rat
 was traped Inthe peanut patch, while the other two rats were trapped
about 3S 4 motors away from the peanut patch Infallow ground. About 20%of the traps were missing bait each morning, mostly from unsprung traps.
One snap trap was found dragged from its original position about 50 meters
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with the bait missing and sprung. All the peanut butter on the two extra
 
traps was missing both mornings, with both traps sprung during the first
 
night and unsprung during the second night. The leg hold traps produced no
 
catch.
 

Bisaaue
 

An agricultural field near the CPS Department building inBissau was
 
selected to monitor rodent populations over several months. Forty-seven
 
snap traps were set on August 7 and 8 ina grid fashion with 6 transects of
 
6-10 traps spaced about 10 meters apart. Inaddition, some traps were set
 
ina nearby nursery, home, and warehouse. No rats were trapped inthe
 
field; but 3 black rats were caught inthe home, and 1 black rat was caught

inthe warehouse.
 

Berate
 

On August 13 and 14, 49 rat snap traps baited with dried fish were laid out
 
in a grid 10 paces apart from each other inagricultural fields at the
 
Cotton Project facilities. Peanuts, sorghum, and cotton were growing inthe
 
5-to 6-ha research farm. Traps were set incorn, peanut, sorghum, and
 
cotton (all Inearly vegetative growth stages) inlate afternoon the first
 
day and infallow and peanut (maturing) fields the second day. No catches
 
were recorded the first night; but three Hastuyl spp. were caught the
 
second night, even with a very heavy rain that occurred from about
 
2200 hours until 2400 hours and light intermittent rains that continued
 
throughout the night. Study skins were made from two of these specimens,
 
one H. rytbroleucus and one M. natilensi (smaller and darker than
U.envhroleaucus).
 

Contuboel
 

On August 13 and 14, 50 rat snap traps baited with dried fish were laid out
 
Ina grid 10 paces apart from each other at about 1700 hours. Peanuts, corn,

and sorghum were growing Inthe area. A large uncultivated area was present

adjacent to these crops. Some small rodents were seen inshort grasses of
 
the trapped area. Study skins were prepared of the two small mamals that
 
were caught [N. irvg uc and a shrew (genus and species unidentified)).

We checked the area inthe afternoon of August 14, but did not see in
 
diurnal rat activity. Some traps were sprung, possibly by children om
 
field workers saw playing near our traps. Additional traps were baited with
 
peanuts and set nearby. A Tomahawk live trap baited with dried fish did not
 
catch anything. The second night resulted inno catches; however, 22 of the
 
50 set traps were missing, probably removed by villagers.
 

CONCLUSIONS
 

To assemble a preliminary priority list of important crops and rodent pests

damaging those crops at identified growth stages InGuineaielssau, the
 
previous work by Honard (1941), Gautun (1988), and LaVoie (1989) and the
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present work were combined. The following table summarizes these priority

rodwit pest problems (question marks denote information that isyet unknown
 
or unconfirmed):
 

Table 1. Guinea-Bissau agricultural rodent problems, a preliminary list of
 
the major crops damaged by rodents.
 

Agricul
tural
 
zone Crop Growth stage Months* Rodent pest species
 

0 Peanut Seeding June ? 
Seedling
Maturing 

June-July
November ? 

I Rice, rainfed Maturing November A My erythRucus 

Millet 
Sorghum 
Peanut 

Seeding
Seeding 
Seeding 

June 
June 
June 

? 
? 

Seedling 
Maturing 

June-July
November X? 

2 	 Millet Seeding June 
Sorghum Seeding June ? 
Peanut Maturing November Xeruas gr.rRuI
Rice, rainfed Seedling June ? 

3 	 Rice, swamp Seedling June flatys r.thbleugus
 

4 	 Rice, rainfed Seedling? June C
Vegetative? August
 
Maturing? October
 

Vegetables Maturing? 	 aricau
November- umblanus
 
April
 

*Asmm O ave miny seone t In June, tdhoughthls mayooc from May toJty. 

The CPS Department personnel, particularly Alfesene Balde and Claudino
 
Pereira, have received adequate training and experience to obtain the kind
 
of information that Isoutlined Inspecific recommendations InTable 2.
 
ihat work Isvital. Without the data that these recommendations will
 
provide, cost-effective control methods that are also cost-beneficial will
 
remain unknown. 

Much information Is still needed Inorder to begin field trials of possible
rodent control methods appropriate inGuinea-Bissau. Before determining an 
effective control strategy for Guinea-Bissau, the following Information Is 
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needed: (1)the species Involved, (2)when Itcauses damage, (3)the crops

that are damaged, (4)the extent of damage, and (5)the significance of
 
damage within each agricultural zone.
 

RECOMiENDATIONS 

Table 2. The following activities are recomended for Implementation by
the 	CPS Department personnel during the next year (August 3990-

September 1991).
 

1. 	Determine the rodent species that are encountered inthe primary

agricultural crops indifferent areas of Guinea-Bissau.
 

a. 	Continue to trap, Identify species, and make study skins.
 
b. 	Denote the areas inGuinea-Bissau where these species are comon. 

2. 	Verify which species are causing damage inwhat particular crops.
 

a. Trap Inpriority crops at times of expected damage, and examine
 
stomach contents of trapped rodents.
 

3, 	 Assess the degree of damage to various crops. 

a. Perform simple damage estimates by randomly sampling 1%of plants
 
In a field, and record damaged and undamaged plants.
 

4. Establish reference specimens of primary rodent pests for future use
 
within Guinea-Bissau.
 

a. Continue to build acollection of study skins of primary rodent
 
pests of Guinea-Bissau.
 

S. 	 Nonitor rodent populations Intwo selected areas (Sula and Granja
Pessubo) on a sustained bimonthly schedule of trapping, and relate to 
known rainfall. 

a. Use the sam areas (Ponate and Bisaque) that have already been
 
trapped for continued comparisons.
 

6. Initiate bait comparison trials Inselected areas to detemine an
 
appropriate bait to mix with rodenticides.
 

a. 	Use rice and a number of other available bait materials, and place

two or more different baits at the sum locations to offer the rat
 
a choice. Record amounts taken of each kind of bait material
 
tested, and determine which may be appropriate to use with
 
rodenticides.
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ITINERARY 

DaL ... Location Activity 

September .8 . enver, Colorado. to 
Los Baflos, Philippines 

_Travel . 

September 9-16 International Rice 
Research Institute 

Attended expert panel 
session on rodents Inrice 

September 16-17 Los Balos to Manila Travel and mt with U.S. 
Agency for International 
DOevelopment/Office of Rural 
and Agricultural Development 

September 17 Manila, Philippines, to 
Honolulu, Hawaii 

Travel 

September 17 Honolulu to Hilo, 
Hawaii 

Travel (Fiedler) 

September 17-18 Honolulu to Denver, 
Colorado 

Travel (Fall) 

September 18-19 DWRC Hilo field station Participated Inrodent field 
work Insugarcane and 
macadmia nut 

September 19-20 Hilo to Denver, Colorado 
via Honolulu, Hawaii 

Travel 



IRRI RODENT MEETING
 

SUMMARY 

From September 10 to 14, 19O we participated Inthe *Expert Panel Meeting

on Rice Rodent Control* hosted by the International Rice Research Institute
 

... Philippines. This expert panel-of 14 specialists,(IRRI) in LosBalos, 
each with a background related to rodent problems inrice-based 
agriculture, presented papers on current knowledge, and participated In 
discussions which defined particular problem areas and sumarized research
and rodent pest management accomplishments and needs. The panel also
drafted a number of recomendations that addressed short- and long-torm
solutions to primary rodent damage problems. A proceedings, which Includes 
papers presented at the meting, was drafted by the panel and will be 
finalized by the IRRI.
 

ACTIVITIES
 

The principal recomendation was for IRRI to assume a coordination role and
 
to maintain databases on (1)publications related to, and (2)peor

working on, rodents Intropical rice. IRRI agreed to act as a catalyst to
 
promote research and the adoption of effective control methods for reducing

rodent damage Inrice, a problem which continues to limit rice production
throughout the Tropics. Amonograph on rodents In rice was suggested as a 
means to fill Infomation gaps that now exist. 

Rodent damage to tropical rice has long been a recognized problem, but
funding for efforts to find and promote worldwide solutions has declined 
substantially Inthe past decade. IRRI IsI of 13 international agricul
tural research centers; its primary objective isto develop techniques for 
Increasing production of rice and associated crops. Since IRRI's early
successful efforts to develop high-yielding rice varieties, itbroadened
 
Its program to examine other factors that my ilmt rice production. Rat 
damge to rice on IRRI's own research farms has drawn attention to the fact 
that greater efforts are needed to deal with rice yield losses due to
rodents. As a result, Dr. Klaus Limpe, IRRI Director General, and
Or. Grim Quick, Head, Agricultural Engineering Division, organized a 
meeting of rodent experts to present papers and participate Indiscussionsfor the purpose of defining specific problem areas, identifying needed
 
areas of researcht and developing recomedations for reducing rodent
 
losses In farmers fields as wel as on research farms.
 

Experts from seven countries and other Invited observers with experience in 
or related to rodent control In rice assembled on September 10 at IRRI.
During the first two days various papers were presented, Including those 
by N. V.Fall on fControlling rice losses to rodents In rural comunItles" 
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and L.A. Fiedler on "Rodent pest probleus on experimental rice farm,"
Also, two panel discussions were held--one on OChemical control status and 
strateg is" and the other on 'Rodent damage: how to systematically monitorthe extent and cost of rodent losses. A tour of the |RRI research far 
was conducted by the IRR! Farm Operations. The complete program Is 
attached as Appendix 1.
 

The participants divided Into two working groups and assumed the task of 
defining the major rodent damage problems ind specifying appropriate long
and short-term actions or recomendations that might lead to solutions.
 
The group drafted summaries that Identify research gaps in rodent control 
in rice, outline strategies, and propose recoi0ndatis. (Adraft 
Executive Suiary and Recomendations Is attached as Appendix 2.) On the 
fifth and last day, all summaries and a draft proceedings were completedl 
peer review and editing of papers and the proceedings were begun. 

Papers presented by individual participants will be published in a session 
proceedings. These papers ranged from rodenticide trials performed more 
than 20 years ago, uhich still remain significant, to now approaches to 
biological rodent ccetrol.
 

After the formal program, we discussed areas of com- Interest between 
oN and IRa! withOr%. Land Quick and agreed to consider development
of aNemorandum of Understanding (NOU) between INKC and IRRI to facilitate 
utur oo t rodent research. At present, IRIA research Interest Is

encompassed by Its project on engineering approaches to pest controls OMAC 
has broader interests and expertise In control methods development ranging
from animal behavior to environmental assessment. Opportunities also exist
for productive cooperation In technical Information transfer. 

IRRI has offered to play a coordinating role to bridge the gap between 
rodent researchers and donor orgIzations Interested in developing
effective rodent pest man program inrice-based agriculture. This
catalyst role Is one that IRAI does wll and could provide new Impetus to 
developing and Improving rodent pest management programs In rice-growing 
areas. Specific Item .ocmeded by the Expert Panel were for IRAI to 
coordinate establishing databases on (1)rodent research workers and 
(2) publications on rodent problems In rice. 

One unanimous conclusion that arose from the presentations and discussions 
was that the best existing rodent control technologies are not being fully
used by small farmers inmy rice-gro ng reg ions. The reasons for this 
range frm the simple lack of locally avallable rodent control materials 
for farmers to more complex reasons related to national agricultural
policies. greater e wsis on operational progra managemnt and extension
of knoMn rodent control tchnology is well as continued research efforts 
are needed to assist farmers so that they might Increase rice production. 

On 17Iepter to sumnarize the IRRIwe visited the AID/Mantla Mission 
mtings and discuss the current AID pr rams In the Philippines relative 
to OVAC Interests. 
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DWRC HILO FIELD STATION
 

LYnwood Fiedler also visited the Denver Wildlife Research Center (DWRC)/

Haal Control Research Section field station at Hilo, Hawaii, to becme

familiar with on-going rodent damage control studies Insugarcane fieldsand macadmia nut orchards and to more closely coordi IeOWRC's
-International- rodent research efforts with-those-of t is field station, 

DWRC had a field station inHawaii between 1967 and 1983. The primary
objective of this cooperative project between DWRC and the Hawaiian Sugar

Producers Association (HSPA) was to conduct research and develop methods
for controllin rodent damage to sugarcane. The field station was closed 
In 1a4, -but I reopened In 19M to resume rodent control research
rirly in sugarcane but also In sicadmis nut orchards. The formerlaboratory has men upgraded to meet current good laboratory practices and

animal care and use guidelines. Several laboratory and field studies have 
already been completed or are inprogress.
 

Rat damsge Insugarcane fields was assessed with Dr. Mark E. Tobin, projectleader, r-.Robert T.Sugihara, biological technician (wildlife), and Miss
Ann E.Koehler, biological technician (wildlife), using the "Point Distance
Nearest Neighbor (POW ) method. The results of this study will be
compared with yield data being collected from the sam plots by HSPA
personnel. Discussions also were held on current and future research work.
Testing perimeter control methods such as fencing, baiting, and limited
weod control or combinations of these to limit Imigration of rats from
adjacent gullies and uncultivated land would appear to be desirable. Wealso discussed the possibility of modifying the POM damage appraisal
method so teat only a 100.cm (or about one step) radius Isused from aselected central point of a circle rather than the IS0-cm radius currently

used. The I50-cm distance requires taking a second step Inat least four 
directions from the selected point to clear vegetation and to look fordamaged stalks. The reduced radius would increase the number of pointsexamined during the same tim period and perhaps even Improve the
efficiency In locating damaged stalks that are difficult to find In theentangled, leaf covered, weedy mat of lodged cane which may be five stalks 
deep or more.
 

We visited a trapping study site at the Iauna Loa macadamia nut plantation
and discussed rodent control options Inthe orchards. Variation of thecrownbaiting technique used successfully to control rat damage to coconut
inthe Philippines may have applications to the macadamia nut problem. Thedaage patterns to coconut and macadamia nut by black rats (Rattu$ rattus)
are similar In that rats move through the canopy of both coconut palms andmacadamia nut trees. Baiting crowns of a percentage of the trees withrodonticides might target those rats damaging nuts and reduce costs intime
aW labor. The current trapping study will provide data on relativeAbundance, food habits, reinvasion potential, and nut dmg trends which,
Inturn, might provide additional Insigh on the potential value of the
 
crom-balting method. 
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A sumary of current research on rodent damage inHawaiian sugarcane was
 
recently published by Dr. Tobin Inthe California Vertebrate Pest Control
 
Conference Proceedings (Tobin, H. E., et al. 1990. Rodent damage to
 
Hawaiian sugarcane. Pages 120-123.11 Proc. 14th Vertebr. Pest Conf. (L.R.
 
David and R.E.Marsh, eds.), Univ. of California, Davis. 372 pp.) This
 
laboratory and field project has made excellent progress inthe first
 
18 months since-thefieIld station-reopened..
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