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2. Aim and Objectives

The Corn-cricket, cr Armoured Ground Cricket, Hetrodes ouous L. is a
widespread pest of croos in Southern Africa, and can devastate the
harvest in areas where food supplies are anyway limited owing to drought
ano ocoor soils. The aim of this project is to develop a preparation

based on Rhus species that can be used as a simple and cheap anti-
feedant by local farmers to protect their crops from the corn cricket,
and to isolate and identify the chemical constituent(s) responsible
for the unpalatability of Rhus.

3. Relevance

Less Develooed countries (LDC's) in Africa typically have food deficits,
and for many, population growth and urban migration have combined to

worsen the per caout food supply over the past twenty or thirty years,

since such countries gained independence. Furthermore, LOC's suffer

substantial losses of feed sucply through the effect of pests, a pro-

Portion sometimes put in excess of 25'. Thus control of pest damage

offers an important way of increasing the amount of food available
locally, so saving vital and scarce foreign exchange.

Thus in Botswana, both the population growth in the country, and the

growth of the capital city, Gaborone, are among the highest in the

world. The climate is semi-arid, and the soils are poor. Agriculture

is carried out by farmers who have little education and few resources,
-ad enErall, use oxen or donkeys for draught-power. In years of good
rain, in the 1970's, it used to be said that they could provide just
about enough cereal croos for feeding the country allowing for major
losses by pests. Since then there has been a drain of labour from the

rurl areas to towns, the total population hdS uruwii fierceiy, drld

farmers have had to face the frustrations of several successive years
of drought. if Botswana is ever again to to come even close to feeding

itself, it is essential to reduce loss of grain in the fields to a
minimum.

Alt ouch chemical pes:4cde s are an obvicus way of controlling pests,

(touscaroaryl can be used against Hetrodes) they are not really suitable
in LOC's like Botswana where agriculture is performed by subsistance
farmers who are too poor to afford them and who lack the experience
and education to Ure them properly. To these objections can be added
te fact that pesticides have to be imported, so draining fireign ex-

cnnge, and that they have to be distributed, requiring an efficient
and effective sucply network, which is often lacking.

A locally available, low cost, trouble- ree method of pest control is

thus very attractive. Rhus scecies appear to be unpalatable to corn-

cr n-c-- ad -'our soecies are common and widely distributed in Botswana

and neiohbourina states in Southern Aflrca. If an effective method
:an te -: .. ucin one or -,re r these as an anti-_eedant
or Hetrotes. hen we shall have a vr:lly cost-ree ay o eliminatin

one drain on the food suoply, and it wouio be accessible to even the
poorest farmer. Because the plants occur in other countries, the

results could easily oe applied there also.
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4. Novelty

Effort at controlling crop pests in Botswana has been limited more-or-less
to te re-billed cuelea bird(Ouelea auelea) and the migratory locust.
Virtually nothing has been done on the problem of Hetrodes, beyond

recomm'nding control by carbaryl or picking off by hand!, neither

of which are satisfactory in practice. The use of an anti-feedant,

that could be prepared by the farmer himself from locally available -

plants has never been attempted in Botswana, and offers a most attractive

prospect of increasing food supplies at negligabie cost.

5. Background

The Corn Cricket (Setswana name "Setotojane") is in the genus Hetrodes

(sub-family: Hetrodinae; family: Tettigoniidae; order: Orthootera)

,;d is a relative of the locusts. Four species have been described

(1,2) but the differences are slight, and only H. puous is referred

to in subsequent literature, perhaps on the assumption that the

differences are too slight to support speciation. The insect breeds

prolifically in Southern Africa during the warm SL-_cn (November-

April) and reaches near epidemic proportion in some years. They have

voracious appetites particularly favouring younger parts of plants,

consumino tender growing twigs, flowering parts, and fruits, and their

depredations can be devasting such that whole fields are destroyed by

by the insect (3). For example in 1971 in Makalomabedi, Botswana, "every

sorghum head was bare and every maize cob eaten " (4). Other crops

they eat include legumes such as cow-peas, and vegetables. Unlike

grass-hoDpers and crickets, they do not -ove fast or fly so can in

princinle he controlled by picking off by hand but this is never under-

taken in oractice. When one considers the labour involved in daily

attempting this over several acres under a blazing sun, in fields sown

broadcast rather than in neat rows, one is not surprised. Moreover

local ceoples traditionally believe that if one kills or kicks the

cricKets, ore will die (W)or fall ill (5). Control is possible using 5"0

Carbaryl dust (6), ut this is expensive for subsistence farmers,

and potentially very dangerous to the farmer if not applied correctly,

so use of this is limited to commercial farmers and gardeners.

Although corn-crickets feed widely, it has been observed that they do

not consume any part of Rhus plants, which have a distinctive aromatic

smell. It thus seems verTikely that the leaves and young stems

contain compounds that render them unpalatable, that is)have anti-

feedant rccerties. Since members of the genus Rhus are common and

widesoreac in Southern Africa (7), this resents the possibility of

developing a simple decoction or preparation from available Rhus

species for application on growing crops as a orotection against

corn-crickets.

Four soecies of Rhus are particularly premising, having wide distri-

butions, across several countries in Southern Africa, such that at

least one is likely to be common in the wild bush near a field. These

are Rhus lancea. R. leccodiciva, R. ',roies, and R. t2-,in2rV

Rather little has been puolisned on these trees. Their leaves are

browsed oy stock and game (8) the roots used infrequently in traditional

medicine (9),and their wood used for furniture (10). lo chemical data



has been published on R. pyroides or R. tenutinervis, one paper has

been published bi-flavonoids from the Teartwood of R. leptodictya (11))
and several such papers on R. lancea (12). Nothing has been reported

on their biological activity.

There is thus an excellent ocoortunitv of aquirino results that will

be of great importance economically and of interest chemically.
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6. Work Plan

The insects in question only occur during the warm monti-, so a start
date of November 1987-January 1988 would be ideal. Given the lag-time
indicated in the PSTC information sheets, it would appear that the
best we can hope for is November 1988.

Phase I: C:liection of plant material: production of 5i-oie aqueous-
extracts, and palatability trials in the laboratory. For
example, leaf discs of known weight would be doused with fixed
small volumes of acetone solutions of the various Rhus extracts,
at varying concentrations, and when dry offered to corn crickets.
The anti-feedant effect would be monitored both on a competitive
basis with a choice of treated ar~d untreated leaves, and on an
absolute basis, to establish the concentration needed to utterly
prevent feeding and whether all four Rhus species are equally
effective. Partially eaten leaves woiTEITbe weighed to gauge
degree of unoalatability. The exDeriments would be done on
batches of 30 or more individual insects, to cover individual
variation, and on batches of insects selected for sex and age,
to determine if these factors have any influence. These
experiments are most amenable to quantification and statistical
analysis. Similar exoeriments will be done using the equeous
extract, and ground dried plant material to emulate the more
likely situation in the field. Ensuring an even application
of material will be more difficult, and one would expect a
greater experimental scatter in these roseists. Time: 4-5 Months.

hase I: Once an aoproximate idea is gained of the concentration needed
for effective anti-feedant activity in the labcratory, field
trials can be started using small experimental stands, in
areas with aoundant corn-crickets. It should be possible
to Fird these within a 80 mile radius of Gaborone, and hooe-
fully a lot closer. No problem is forseen in getting the
co-operation of local farmers at this stage, since it neither
costs them anything nor ccmmits them to anything. A variety
of methods of application can be tested, such as dusting the
growing crops with ground dried plant, sprinkling them with
the aoueous extracts, or even drelchicn the surrounding
ground with the aqueous extract, again at varying concentration.
The efec: of rain and reeated aoolication under field
conditions will also be monitored. Time for -his will be
limited to the rest of the crowing season. It is likely
that a second season would be necessary to evaluate the
methods on a wider scale, under dif-erent local conditions,
anc establish which Rhus scecies is/are best under practical
situations.
Time: 3-4 months in 1988/89 and in 1989/90

(



Phase Ill This will be started'with Phase II but will be able to continue
throughout the winter months, and consists of the chemicai
isolation and purification of the active principle(s). Here
conventional methods on the whole will be used, including
solvent extraction, liquid chromatography using a variety
of stationary phases, and possibly HPLC. Monitoring of the
progress of isolation will be done using insects as in Phase I
to identify the fractions with greatest anti-feedant activity.
Once a pure compound is isolated, it will be characterised,
and, if new, its structure deduced. This will involve use
primarily of spectroscopic methods, such as i.r.,u.v.,MS,
and esoecially PMR and CMR. Ultimately X-ray work may also
be necessary. The project period should be sufficient to
cover at least a substantial part of the work encompasseu
by the four chosen species but exact rate of progress will
depend on the difficulty of the separation, the natura'l
concentration of the active components, and their structural
complexity, so it could be quicker.

Phase IV: Assuming a successful outcome to the phases I and II, the
logical next step would be to introduce the method to farmers
on a wider scale. This would be done through the extension
and education work of the Ministry of Agriculture, and other
bodies such as the non-profit-making Non-Governmental
Organisation "Thusano Lefatsheng". No funds are being sought
for this stage.

7. Staff and Resources

a) Curricuiam vitae and oublication lists: enclosed

b) Departmentai Resources

The Chemistry Deoartment possesses 2 x ir, 2 x uv, HPLC, 60 M1HZ
C-W PMR, a variety of pumps, columns, detectors and fraction
collector for liouid chromatography, and a reasonable range of
chemicals, reagents, standard glassware, and apparatus, such as
rotary evaporators, heating mantles, and vacuum pumps. These would
all be available for use in the project.

The University has a fine undergraduate library and although the
rance of scientific journals taken is small the Inter-library Loans
service is fairly good. The Faculty has good Secretarial Staff
and recrooranic services. It should also be added that a major
building programme is being planned to give larger new laboratories
for all the sciences, with a projected occupation date of October
1990. An Agriculture Faculty will start functioning in 1987/88.

S. Collaboratron

No major collaboration is envisaced with other institutions. However,
it can be noted that the University of Botswana does not possess C.MR,
MS, or X-ray crystallocrachic facilities. It is propo,d to use either
commercial laboratories in, for examole, the UK or RSA for these
services, or informal personal links with other scientists in, ;or
examole, A,'Jis Ababa, or Australia, where we have had offers of help
for such s'ectra.



9. Soecial Concerns

The question could be raised of what effect the successful outcome of the
projec7 might have on the environment. Soecifically, would demand for
these soecies as anti-feedants lead to their eracication? To a certain
extent this will deoend on the concentration of extract neeced, and on
the density of the Phus trees in a soecific location. However,
three factors seem to suggest the danger initially is not great. In
the first place it is Prooosed to use only the leaves and young twigs
so the bulk of the tree should remain unharmed, and the effect will
be more like a trimming or pruning encouraging re-growth. Secondly,
the olants do grow rather quickly, so they can recover from such
trimminc: For examole, the stems of R. lancea can grow three or more
feet a year. Thirdly, the trees are rather common, and one or more
species can be founo in almost any habita);. Nevertheless, at the
field trial ohase, projected usage will be calculated, and the effect
on the local bush assessed. Ideally, the useage should not imocse
any stress on the environment. Further monitoring over subsequent
years ould be necessary to confirm or modify these projections.

A second question to be asked is whether the users, the subsistence
farmers, could te endangered in any way. The possibility could arise
that the extract or powdered plant has allergenic properties,
esoecially given that they are related to the "poison ivy" R..
toxicodendron and to R.. vernicifera for which some allergenic
activity has been reported. However, these Rhus species have a long
history of being used for furniture-making, fencing, etc without
any reoorts of ill effects, thus this fear would seem fairly unimportant.
Notwithstanding this, care will be taken to look out for any rashes
or other ill-ettects

August 1987 John Woollard



Schedule (2)

CASH ADVANCE ANALYSIS

FOR THE PERIOD THROUGH

A. Advances Received from USAID

Prior to this Period

During this Period

Total Advances Received

B. Advances Accounted for

Prior to this Period

During this Period

Total Expenditures Reported

C. Cash Balance - End of Period (A - B)

D. Estimated Expenditures - Next 30 days

E. Additional Advance Requested or Cash

Returned to USAID (D - C)



Schedule (1)

QUARTERLY EXPENDITURES BY BUDGET LINE ITEM
FOR THE PERIOD THROUGH

TOTAL EXPENDITURES CUMULATIVE
AMOUNT THIS PERIOD EXPENDITURES
BUDGETED

A. Salaries $ 36,500

B. Equipment 2,300

C. Materials & Supplies 12,000

D. Training ---

E. Consultation 4,700

F. Travel 4,700

G. Overheads 4,300

H. Indirect Costs 9,675

Net Expenditure

Total Budget: S 74,175



Budget (US $) Year 1 Year 2

1989/90 1990/91

a) Salaries: Technician: recruited for project 7 000 8,000

ii) Research Assistant 10 000 11.500

iii) Research leaders
(Drs. Woollard and Yeooan are
salaried as members of UB staff:
10% of time available)

b) Equipment: items for collecting plant specimens
and insects, and maintaining them 2 300 -

c) Materials and supplies: solvents, chromatographic
stationary phases, special reagents
and glassware 5 500 6 500

d) Training: No specific plans are in hand at this stage for training, but it
is pcssible that consultation or advice may be needed with
scientists in say Addis Ababa, where there is an excellent
Natural Products research group: ..........................

e) Consultation: 2 200 2 500

f) Travel: Collection of plant material, insects,
organising and monitoring field trials.
Assume 4 plots at average distance of
50 miles, and weekly visits for 3 months,
plus collecting:- 2 200 2.500

Say 6000 miles at 37c/mile:then 42c/mile;
UB has a vehicle fleet, and one of
these will be used.

g) Overheads: Running of spectra elsewhere, cost of
inter library loans, casual labour in
collecting plants, repairs and breakages 2 000 2 300

h) Indirect costs: administration of programme 4 6O 4 995

Total $35 880 $38 295

Total $74,175

/!



ANNEX 2

Payment Provisions

1. Upon signature of this Grant Agreement, USAID will request

an advance payable to the Grantee for the Pula equivalent

of U.S. $15,000 (approx. 1/5 of Grant total) . As often as

is necessary, but not less than once each calendar

quarter, the Grantee will submit to the Controller of

USAID reports on expenditures under the Grant and on the

status of advances and the Grantee's estimated cash needs

for Grant related activities during the next 30 days.

Such reports shall be presented in the format shown in the

attached Schedules, Number (1) and Number (2), and will be

the basis for any further one-third of Grant advances.

2. Within 90 days of the expiration of the Grant, the Grantee

will submit a final report showing total disbursements,

total advances received, and any cash remaining on hand,

which will be refunded to USAID.



PRUJECT tUUiuro

A) Life of Project Costs:* The funds in the grant represent

the maximum that AID/SCI will contribute to the project.

B) For this proposal the estimated project completion date

is June 30, 1992. This adds several additional months to

the project and should cover start up and close out time

often not anticipated by investigators but which later

results in numerous requests for extensions to recapture

lost time. Generally AID/SCI considers no-cost

extensions when well justified. These should be executed

by the Project Officer at least 180 days priur to

expiration. The approved proposal consists of the

revised proposal submitted September 22, 1987, and

principal investigator's (Dr. Woollard) response to

provisos of the AID external panel as well as

Dr. Woollard's final revised proposal, dated May 15, 1989.

C) Cost-Sharing: In addition to any amounts stated in the

approved budget that the recipient institution proposes

to contribute, the recipient institution should

understand that it, in effect, assumes responsibility to

secure any additional resources that may be required to

complete specific objectives. This point is a logical

extension of the statement in Para A that the AID/SCI

funds approved constitute the maximum AID/SCI
contribution.

D) Progress Reports: Interim progress reports are required

every six months except for the last six month period

which will be pre-empted by the final report. One copy

each should be sent to following addressees: AID/SCI,

Room 320 SA-18- Washington, D,C. 20523; Ms. Wendy White,

BOSTID, National Academy of Sciences, 2101 Constitution

Ave., N.W., Washington, D.C. 20418; AID Reference Center,

PPC/CDIE/DI, Room 105 SA-18 Washington D.C. 20522; and

technical backstop office: S&T/AGR, Carroll Collier, Room

420-F, SA-18, Washington, D.C. 20523.

Since the research schedule often is not updated until

after the funds are obligated, the first report should

contain revisions in any key dates based on the revised

research schedule. Substantive scientific input should

be included when there is something significant to

report. Interim reports are due within 30 days following

each six month period.

E) Final Report: The principal investigators should submit

the final report no later than six months after the

completion date of the project which currently is

estimated as June 30, 1992. please forward three copies

to AID/SCI, one to AID Reference Center, and one to the

technical backstop office. The report should be

sufficiently detailed to substantiate findings and to

permit scientific evaluation of research. The principal

investigators are encouraged to share the draft report

with the AID Project officer for comment prior to formal

final submission.



A.. Reference to ethis'Agreement' means the original Project
Agreement as modified by any revisions which have entered into
effect. Reference to 'c.3ooerating country' means the country
or territory o the Grantee.

B. (l) AID will make available the amount smecified in
Block 3, of this Agreementp as nece. .sary for the Project, as
may he further described i Annex A..

(2) The Grantee will make available the amount specified
iI Block ' of this Agreement, as necessary- for the Project, as
ma'r further be described in Annex A- The Grantee will also
make, or arrange to have made, add- -ional contributions of
orooer-, ser7jces, facilities and funds required .or carying
out the Project a; specified i;r Annex A.

C- A-D and the Grantee ma'y obtain the assistance o! other
pubLic~and orivate agencies in carrying out theLr respective
ocliga-ions under this Areement. The two nar-ies may agree
to accent contributions of property, services, facilities and
funds for pur-oses of this Agreement from-other public and
qcivats-agencies, and may agree upin the participat: n of any
such third oarty in carrying out E.Ctivities under t,_.s
Agreement.-

D. Exceot as other'4ise smecified herei,- or subsequently-
acreed bv the oarties, all contributions of the parties
zursuant to this Agreement. shall be made om or before the
.roject: Assistance ComletIon Dare, or amended date. A.
contribution or goods or set,rices shalL be considered to have
been made when the services have been performed and the goods
furnished as concemplated in this Agreement. Disbursement of
funds may- take place after final contributions have- been made,
but AID shall not.be required to disburse funds. hereunder after
the expiration of nine months following the estimated. Project
Assistance Completion Dace (Block 5 of this Agreement) or any-
amea±ded projec- Assistance Comple-ion. Date specified.

The. zrocurement of commodities and serrices to be-
financed in whole or in part by- AID may- (where so required by*
AzD procedures) be undertaken only- pursuant to Project
-mplementation Orders (?!:Os) issued by- A-'D-

-. Unless otherwise specified in the applicable PEO or
=roject -mpleme,.ation Letter (.iz) , the procurement of
commodities impoo ed specifically for the Project and financed

with the AZO contribution rezer:ed to in Block 3 of this
Agreement shall be subject to the provisions of AZD Regulation

G. Unless otherwise agreed by the parties or otherwise

specified in "he applicable .:0, title to all property procured

thrzugn financ&nq by AID pursuant to Block 3 of this Agreement

shall be in the Grantee, or such puiic or private agency as it

may authorize.

AID 130--7D (5-79)



( A4y ure rnt f 3 ned cc either ar y t,.ou'gn
finanC2nq by the otner oar-v oursuant to thi.s AGreement shali,

unless orherwise agreed'by the'par- which financed he

orocueement, me used ef -ectivel for the our oses of the

,-o~ec4 in aCCc:dance w., :ais Agreement, ara umon compLetion

of the pro~ect, wiZ be used so as to !-rthe: the objectives
soug-t ;n car:,ng ou- he _roec. !ither nar:y shezi offr

to return to the oater, or to rea.rcU the other for, any

property which i obhains throuch financing by the other party

oursuant to this Aq= eemen - whic, is not used in accordance with

the preceding sentence.

(2) Any f"nds :roiced to either party =ursuant to this

Aqreemen- which are not used in accordance with is AC.eement

shal be efunded to the =a.:y -rozviding the funds.

(2' Any interest or other earnincs on funds orovided 
by

k:: to the r:ant2e under this Agreemenc wil- be 
:eturned to A-

br th% Grzanee.

-. (2) --f A: and any oubi: or privatC organitaion

=.Znishing ccmcodites through Ar inancing for cerations

hereunder ~n the ccoperaing cunt'r -  i s , under the laws,

ec. .;i or admoass a-r-e rocedures of the coczeratt-q=ecu ~ ~ ~ ~ ~ ~ ~i ca--L= ..... i rt taxeir on

country, LiaoLe -or customs, duties and icaseo

commodities i-cor-ec into the cooocerazing country for Pu_-oses

of carr:.g out this Areement, the Grantee will =ay sucn

duties and taxes unless exemtion is otherwise crovided by any

acaLicabLe incernatona. acreement.

(-) :f any personnel (other than citizens and -esidents

of -h cocoera-inc country) , whether United States Gavenment

emplovees or emnooyees o cubiic or mrilyaze or.ani -at ions

under contract wiz., or -7duals under contac ih-

the Grzanee or any agency authcried 
b' the G.antee who are

present n the cooperating cuuntry to oroide se:- es which

A:- has agreed zo aurnish or finance under this Agreement are

under the Laws, recujazions or ad.-inist=ative 
orocedures or the

cooneratiTe country, liable for income and social securityinom Whic I r ob-'cated ".o ;av

taxes with reszec= :0 income .which the are oi

income or soc ia! seu 'Z taxes to the Government or he United

States of America, -or prooertv taxes on CersonaJ- :roerty

in-ended for their own use, or for the cayment of any car== or

duty unon zersonal or household coods 
brought in-c .he

coooerating countr'y for the oerscnai use of themsel7es 
ana

members of zhe4.: !amiiies (not inc-uding such oersonal or

household goods as nay be sold hb an' such nersonne- in the

ccoperazinq coun-::) or if any f -nm, no- normally resident-n

the cooperating counry, 
is liable for income, -eceirts, Orw

other taxes on work --inanced by A:- hereunder, the a- °ae.

gay suc. taxes, triff, or du-! unless exemption is cz.erwse

vided by ay _ icaantemnaiona* agreement.

f funds c:ride y- A-_ are inroduced into the

cccperat=in, count:-! by A-D or anv =uz-ic or ori.ate agencyf

curnoses o- car:-.-ng out ocbia-=ons of A4- hereunder, -he

(5-79)



Gzantee w4:: make sucn a:ranemenzs as may he necessary so that

suc- funds shall be ccnver:i=Ie inzo currency of t-e

cooceraing country a: "he highesz :ace whi4cn, at -he -ime the

conversion is mace, is not unlawful in the coceratinq country.

X. A:D shall exmend funds and carry on ocerazions =ursuant

to t-his Acreemen= on-> in accordance with t-he a.aliicable Laws

and recula-ions z- the 7nited S .... Govenmenc.

L. The two :aties shall have the right at anv time to

observe ocera:Lons carr:ea out under t*his Agreement. E--ther

=a,7y during the term or the Project and for three years after

the COMM - =-- or t-e Pro:ec= snall fur:her have the rich: (I-

to e:,am-ne any .romer-v =.ocured :.-rucn financing h" -hat

=ar= u,, er this Aqreemenz, wherever such moner:V i c ocated,

and (2) to insnec and audit an, :ecords and accounts wi:n

resmec= to fu-ds ?rovided by, or any :er=_es and ccn:ac:

setrices procured :rCuqC :inatna hy, Mythaz oart7 under i.s

Aqeem-nz, wherever sucn records may be located -and

main-a ined. Each a_-', in arrancing for any disposition or

any croz-rt- zrzcurC:--oug financinC by the other

under tis .reenent, shall assure :ha: the richts of

examina:tion, inscec=:on and "audit described in the =.'eceng

sentence are reserved to the =ar:' wn,_cn did the:t".ncin.

-:0 and the Granzee shal' eacn furnish the ocher with

such inzormacion as may be needed to determine the nature and

scooe of ocera:ions under this Acreeien= and to evaluate the

e-rec:iVeness of such oera::--o .

N. The =resent Areemen= shall enter into force when

sicned. -t-erar- ,may. :ermnae this Areement by iviing

the ocher ar-'-i-= (30) days written notie of intenzion to

tez.minate - Te.min7:-on of :Cis Acreemen- shall te.-=inate any

oblicacions of tne two narties to make contribuzions .ursuanc

t= 3lcc.-s 3 and 4 or z..s Agreement, excect for pav,.ents which

they are commi-ted :- maKe =ursuant to noncance-able

commi:ments entered into with t"ird arties =riar t- t .e

terminaion of the Aqreement. "-t is exressy uChers:ood'that

th.e o.._gaions under -a:aon relating to t'e use of

property or funds shall remain in force al-ter such

ter.-ina-icn. -- =ddition, ucon such termination A: mav, at

A:'s exoense, dirct= that -izle -o coods financed under the

Gran- be transferr: e to AD if -he goods are f:rom a source

outside t-e Gzantee s ccuntry, are in a deliverable state and

have not reen otl dce in =orts of entry of the Grantee's

ccun=--y •

0. To assist in the imIemen
=a-- on of the ,rojec=, A::) from

t ie -a time, may issue :' -ha: wilL furnish addi:ional

tnformazicn about matters stated in :his 
Agreement. Tte

zar-tes may also use :ointly acreed-u=cn .=!Ls -o ccni:m and

- =__ - - hr mutuaL understanding on as-ec:5 or :he

imement a con of this Agreemen=.
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p. G:ata aq:ees, u~orn :eauesz, to execuza an
assianmen to A_- oz any cause a= acz-;n whic. may acc:ue to

the G:antee in ccnnec:ion w-it or arisine out off te

cont:actuai .erfor-ance or bceach of performance !v a =art I.o

a cdrect U.S. Doll.ar can-.:ac with AD financed in whole or in
mart out of funds g:anrec by A-D under this Agreement.
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UNCLASS IFI1D STATE 174167

ACTION: A I D-2 INFO AMB nCM ECON-RF (6) A I D

VZCZCORO=B5 LOC: 114 74

PP RUECR 02 JUN 89 0503

nE RUE "41e7 1530151 CN: 00246

ZNR UUUUU ZZE C-RG: AID
p 020149Z JUN 89 DIST: AIDE
FM SECSTAT- WASHDC
TO A 'EMBASST GABORONE PRIORITY 9209
3T
UNCLAS STATE 174167

AIDAC PLEASE PASS TO SC:T!NCE OFFICER C:isln . .

T.O. 12356: N/A DATA .. .

TAGS:
SUBJECT: SDA ALLOWANCE: AID/SCI RESEARCH PROPOSAL F O To ........

(8.388), "NATURAL ANTI-._DANTS AGAINST THE CORN CRICKET "'.

HETRODES PUPUS L.," DR. J. MCK R WOOLARD, PRINCIPAl;
INVESTIGATOR, UNI71RSITY OF BOTSWANA, GABORONE, -,OTSWANA.

RE : (A) STATE 109871 (APRIL 08, 1989); AND (B)
GABORONE e2712 (MAY 12, 1989)

1. APPROPRIATION 72-1191021.6, BUDGET PLAN CODE IA-'7,- ... ,

DDSA-89-29633z-KGl (ALLOWANCE 946-51-333-0-19-914) f"' ...

INCREASED BY DOLLARS 14,490 FOR PROJECT 936-5542.09A=..
PROVIDE ADDITIONAL FUNDING FOR SUBJECT RESEARCH PRORD.SAL

?ER RE! (B). (NEW ALLOWANCE TOTAL: DOLLARS 7,175.T.A .

2. CONGRESSICNAL NOTIFICATION PERIOD FOR THESE FUNDS

EXPIRED APRIL 4, 1989. PLEASE OBLIGATE FUNDS NO LATER

THAN JUNE 30, 1939, SOONR IF PRACTICAL. AUTHORIZATION

FOR THIS INCREASE WAS SIGNED ON MAY 19, 1989 BY THE

SCIENCE ADVISOR (COPY BEING POUCHED).

WE ARE COUNTING ON THIS OBLIGATION TO MEET OUR CURRENT

FY OBLIGATION TARGETS. AID/SCI HAS COMPLETELY SEPARATE

OYB FROM OTHER AID BUREAUS/OFFICES, MAKING IT ESSENTIAL

THAT OUR CBLIGATION TARGETS ARE MET. SCI HAS NO

FLEXIBILITY FOR SHIFTING FUNDS TO OTHER ACCOUNTS.

3. IN ORDER FOR SCI AND S AND T BUREAU BE INFORMED ON

TIMELY BASIS STATUS OF OBLIGATION OF THESE FUNDS, PLEASE

ADD SOI AND ST/PO TO INFO DISTRIBUTION OF U 102 FLASH

CABLE AND PRCJECT FLASH CABLE. PLEASE REFERENCE PROJECT

936-5542.Z9 ON ALL CORRE.SPOND-NC- THIS SUBJECT.

4. ADVICE OF BUDGET ALLOWANCE AMENDAENT ONE FOLLOWS

SEPARATELY. EAGLEBURGER
BT
- 1 7

UNCLASSIFIED STATE 174167


