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I. PRom::T SUMMIIRY AND RECOI-'IMENDATIONS 

A. Recormendations: 

It is recorrnended that the Rice MJderrri.zation II Project (hereafter 
a::eferred to as the Project) describe::1 herein for an extension of PAC!) to 
Jillle 3D, 1985, to CXlrrplete those aspects of the Project that have not been 
cx:mpleted in the Applied Research, Seed Production and Rice Grading programs. 

B. Description of the Project: 

1. Grantee: 

me Grantee will be the Governrrent of Guyana (Q)G) acting through 
the 1-1iPistry of Agricult1.:rre (l!lAg). The Project ,·Jill be iropler.ented by the 
Director, Coastal P-esearch of the AgricultU):"al Research Institute and the 
Director of the Rice Grading Authority. 

2. Surnm:lry of Proj ect Description: 

The Project goal under this extension will rerrain unchanged from 
the original PP fOCUSing on irrproving the standard of living in Guyana's 
=al.areas l:!f increasing srrall rice farner inccxne. However, the Project 
pw:pQse::l)as:-bear:changed-:to's:q;:hasi.ze increased.:rice fann yie1ds.i.:Iedu:::ing 
CXlst :oFpreduction-,arrl. irrprov.ing~the :qualLty .-of-=the grading'-S)"sten. .for_._ ---- -
efficiEm:t ;exp:lJ:1:-roarketirig "orrice.-" The 6riginoQ purpcse _was to- reduce ~~" =_ 
post-harvest losses and to irrprove t.l-Je marketing system for efficient 
danestic and exp:>rt mary..eting of rice by the rehabilitation end oonstruction 
of drying, storage and willing facilities and by technical assistance to 
upgrade operation and roaintenance, financial and :rranagerial capabilities. 

During the extension period of the Project, s:q;:hasis will be placed on: 

(1:) "(a) 'lhe purificat"ioIi and multiplication -of" Diwani"; - -(b) "-t..he --
furt.l1er developnent of two new Diwani strains that are high 
yielding and have high milling yield ~e to the U.S. 
varieties, Starbonnet and Bluebelle; and (c) pr=ising 
varieties and lines -:Eor oorrrrrercial production. " 

(2) Cb-going screen "teSt of 'rice" selectionS irrp:>rted from allover 
the \\Orld with a view of selecting 4-5 promising varieties 
for regional testing. 

(3) Fertilizer trials to determine the levels of fertilizer 
rEqUirerrents of rice :varieties. 
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(4) To establish a seed production and delivery system and 

(5) To establish an autonarous rice grading authority for 
the grading of rice. 

II • ORIGINAL PRClJEl'2T CON:EPTS 

A. Introduction: 

At the tine when the Rice M::ldernization II Project was being :implemented 
a second ,and co!T[llerrentaIy Project, the Srrall Farm Development was also 
i.rritiated. The benefits that inp3.ct on small fanners from the canpletion of 
the tv;o Projects, the Rice l-bdernization II and Srrall Fann Development would 
have been: 

(a) Rice M::ldernization II: 

1. Reduction in post-harvest losses; 

2. :improved rice quality as a result of 
better grain handling; 

3. :improved marketing managerrent; _and -. 

4. participating' small farner income 
increased by 40%. 

'!he new drying and storage facilities would have been located :in areas of 
high concentration of srrall famErs. 

(b) Srrall Farm Developrent: 

(i) Global: 

1. Rice production would have been increased 
'from 34,000 tons,··to art estimated -67 ,500 
tons annually; 

2. corresponding increases in fcod crop 
prcduction; and 

3. 46,600 acres of agricultural land would 
have been rehabilitated. 
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(ii) AID: 

1. Design and construc'-...ion of civil vlOrks; 

2. Upgrading production services (land'development, 
awlied researr:h, seed production and testing, 
extension, water rranagement, farm inputs) 
directed towards on-farm develOJ:::ment and efficient 
utilization of infrastructure irrprovements, all of 
which ViOuld increase snail famer income, increase 
rice production and inprove the quality for export 
narkets. 

The technical assistance aspect of the Project (upgrading those production 
input el8ID2Ilts and devising delivery systems to the snall farner that would 
bring ecoromic rsvards and help aQ.ueve full and efficient agricultural 
utilization of the irrigation and drainage system) vas recognized from the 
beginning to be national in smpe and vlOuld rot only benefit those famers 
in the Black Bush Polder Region but a1l rioe farmers of GlJyana. 

B. Background to Projects: 

1. Background to. Rice '~bdernization II: 
.. 

The Checchi cOJ:Porcttion"Was'. cOritr~cte:ito perform a second Guyana 
Rice Study. The pu:rp:lse of this study was to provide the analytical frarre­
worle re:;ruirEd for developing a second Rice Mode:mization Project by up:lating 
and expanding the 1967 GlJyana Rice Study (l..m.ch was also performed by Cheochi 
Inc.). The Study (published in I10trch 1979) inCluded a detailed evaluation 
of the first Rice }bdErnization Project, an up:late of the rice situaticn 
including technical, engineering, economic, institutional and financial 
requirerrEIlts . to detemdne the! feasibility of a second Rice M:>dernizatian 
Project; and an assessment of the projecte::'l benefits to the target benefici­
aries of a second Rice Modernization Project. Additionally, the Study was 
to fOIIn the basis for a GRB ten-year plan for the rice industry, of which 
the Project was to fonn the first portion. 

Three new i=igation scberres (Tapakurra, Black Bush Polder and l'lI'·lA), for 
the production of rice were being financed by intelIlational donors including 
AID. These irrigation sc.l}emes men corrpletEd, wit.l} the wide-spread use of 
irrproved varieties were to have resulted in a rapid expansion in rice 
production. It vas deteuninEd that tIle increases in production must be 
handled by nodern methods if Guyana is to hold traditional clients as well 
as attract new ones. An analysis of the facilities identified that an acute 
shortage of such facilities existe::'l. The results were post-hru:vest losses 

http:requirenents.to
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of 10% and severe reductions in quality, and an inefficient system to 
respond to export orders. 

The Project pm:pose was to increase small farm inoomes through the 
reduction of post-harvest losses (both quality and quantity) and to in­
crease the efficiency of the I113rketing system. This was to be accnrrp1ished 
by the follOOng Project financial activities: 

(1) The construction of five new paddy storage and drying 
centers; 

(2) the expansion of six existing storage and drying centers; 

(3) the construction of three 10-ton per rrlUr m.1lti-stage 
rice mills; 

(4) the rehabilitation of the G:orgetown rice export center; 

(5) teCc1nical assistance and training to upgrade GRB financial 
and Il\3I1agerial capahlli ty ; and 

(6) technical assistance and training to GRB J?2rsormel in the 
operation and llBintenance of the storage, drying and 
milling facilities. 

Conditions' resulting 'from the =np1etion 'of the 'Project that would-benefit 
the srrall farmer w=re: 

(1) Reduction in post-harvest rice losses; 

(2) irrproved rice qcality as a result of better grain 
handling; 

(3) . ;irrproved==keting uanagerrent; -and 

(4) participating srrall farmer income increased by 40%. 

On September 27, 1978 the Project was approved for a total cost of 
$16,500,000 over four and a balf years. The loan funds of $15,000,000 
w=re to finance (a) design and construction of: (i) na. paddy storage 
and drying facilities and expansion of existing facilities, and (ii) rice 
mills and (b) reconstruction of the G:orgetown export facility. The grant 
funds of $1,500,000 were to provide technical assistance and training 
corrplinentary to the Project. Subsequently, on Septerriber 30, 1978 and 
December 28, 1978 the Mission signed the Project Agreerrents relat0g to the 
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loan and grant funding. The GCG agreed to oontribute the equivalent of 
$5,500,000 and $500,000 towards the loan and grant, respectively. 

NOI'E: 

Evaluation of Rice MJdernization Project I (1968-1977): 

The first Rice .Modernization Project was designed to help p=te a 
=tinued GDP growth rate of 7%, increased rice famer incane, and enable 
the GRB to canpete effectively in world markets·, thus optimizing. the con­
tribution of rice to export earnings. Fran a price value of $8.55 million 
in 1970, the contribution of rice to GDP rose to $23.3 in 1977. As measured 
in constant prices, the rice cc:xrponent of GOP expanded at an annual rate 
nearly double the rate of total GDP grCMth. This scrong rate of expansion 
oontributed to an annual GDP growth rate of 8.05%, well alxwe the Project 
objective of 7%. 

At least three factors have supported the expansion of rice contribution 
to GDP: (1) increased paddy production; (2). a large jump in the production 
of :inproved varieties; (3) the ass=iated increase in the value of GRB rice 
purchases (Le. :inproved quality). The total paddy production increased at 
an annual rate of 6.7%, while the production of :improved varieties accelerated 
at an annual expansion rate of 84.3%. This vastly increased production of 
high yield/value varieties made a major contribution to the 26% annual grCMth 
rate of the value of GRG paddy intake. 

The shift to :inproved varieties has directly affected farner ir!=rnes. 
With the proportion of :inproved varietie~ .produc:.eQ.·lJDying from only 8% ill 
1970 to.roughly 80% in 1977, the gain in real faJ:Ifer irlccxne"has been ." 
substantial. 

An :inproved quality of paddy made possible the production of better 
quality, higher value rice. which has resulted in higher export earnings. 
Rice export earnings increased since 1970 at an annual rate of 18.8% while 
total export earnings rose at an annual rate of 14.3%. This higher growth 
rate of rice expor-<-s raised the rice cc:xrponent -of ·total .export value from 
7.2% (1970) to 10% in 1976. 

On the technical level, Project objectives were oriented toward. ccn­
struction.and preparation for the operation of a series of facilities designed 
to benefit the GIJyana rice industry. The six storage/drying centers planned 
were constructed and are operating near or in excess of capacity. The 
milled rice storage facility in Georgetown was cCJ!l191eted as scheduled, th:Jugh 
a fire in 1977 damaged its handling capability. The other project facilites, 
the pureline seed storage unit and the rice research station at NARDS, :.were 
also crnpleted and operational. 
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The strength of tie Project's rice research program is indicated by 
tie . :introduction of a series of improved varieties specifically suited to 
Guyanese env'JIonrrental conditions. varieties developed through the research 
program and successfully :introduced :include variety 'N' and t.1-Je recently 
released Champion and Rustic varieties. Another major accomplishment was 
tie developrent of a foundation seed program. Availability of this high­
quality seed has prrnoted the increased production of improved.varieties 
which have played a key role :in the improverrent of Guyana's rice industry. 

On the organizational level, the pr:i.roary Project objective was the 
rrerger of the Guyana Rice Marketing Board and the Guyana Rice Develop!EIlt 
Corporation with a related goal of training personnel in various aspects 
of rnanagerrent, research, maintenance, aDd rice process:ing teclmology. 
Consolidation of t.he two entities ,.;as achieved by the formation of a single 
organization called the Guyana Rice Board. Coord:ination of governrrent 
operations related to rice, from assist:ing production efforts to final 
market:ing, was to have been improved by this rrerger. Tra:in:ing of GRB 
personnel to handle their expanded managerial and technical responsibilities 
was carried out. 

2. Background to Small Fann 'Developrent, Black Bush Region: 

Under a previous (July 1971) AID-f:inanced host countJ:y contract, 
Harza.Eng:ineering Company.of Chicago, .:in.=njunction.with Aubrey-.Barker 
Associates .of Georgetown,. ·Guyana;"·(xmducted=a-"feasibiloit:y:.;study--(pubhsheCi:::;:· 
:in Novernter,·d975).,:·of :the East Berbice-Region·of·.Guyana to=detennine·the 
potential of the area for'further agriculturci.l prcX!uction and market:ing 
developrent. The areas studied in this report was the Black Bush Backlands 
and tie Ma.'1arabisi Cattle Pasture, a gross area of 51,000 acres, to dete:crnine 
its potential for rice and sugar production. In addition, the study :included 
an analysis of the Black Bush Polder Frontlands to determine whether adequate 
water was available to satisfy irrigation requirerrents. 

While the .devel-opnent-:proposed .:in. this .. study_ was_ :i;ound. to ..be technically 
and econc:xnically feasible, it was considered too costly to f:inailce under tie 
prevail:ing =ditions. As a result, the feasibility of develop:ing the Black 
Bush Polder, Black Bush Frontlands and Block III was analyzed by Harza (a 
report published March 1977). The World Bank found w..e proposal to be 
t...cchnically and econc:xnically feasible and recc:mrended that the Project be 
f:inanced. 

The Government of Guyana (GCG). requested AID assistance to participate 
with other donors (World Bank, IFAD, IDE and CIDA), :in financ:ing the Project 
for the rehabilitation and inprovement of irrigation and drainage systems 
and other agricultural inproverrents for rice production on about 46,000 acres 
of presently cultivated land in the East Berbice Region of Guyana. 
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'Ihe Project was part of a corrprehensive plan being undertaken 0' the 
GCG to rehabilitate existing irrigation and drainage systens, including 
feeder roads and on-faun developrrent, and irrprove agricultural supporting 
servires -f= about 700,000 a=es of lands suitable for rice and sugar cane 
production. 'Ihe rrain objectives of this program were to provide flood 
protection, a dependable water supply for double--cropping, adequate ·drain­
age, all--weather roads, on-fann develDJ.::ment (land levelling) and. inproved 
agricultural supp:::>rt services, all of which would have in=eaBed' small 
fanner incone, increased rice production and irrproved the qualit:y 6f' export 
markets. 

AID-financed corrponents were designed to ensure the existence of an 
adequate system of production sUJ?fOrt (land develo:prent, applied research, 
seed production and testing, extension, water management, faun inp.1ts) and 
rrarketing services (e.g. drying and storage), thereby enabling srrall farmers 
to increase rice and other food production with the increased availability 
of irrigation v.'ater. 

On July 17, 1978 the Project ,,'as approved providing $7,500,000 -(:wan) 
and $1,400,000 (Grant) to finance agricultural equi:prent, technical assist­
ance, training, construction and engineering consultant services for a 
program to increase the production of rice and food crops in t.1-J.e Black Bush 
Region. 'Ihese activities were c:orrpl:irre.Tltary to the civil,\urks financed 
by other donors. Subsequently, on August 3, 1978 and Septerrber 30, 1978 
the Mission signed the Project Agreement for the loan and grant funds 
respectively. 'Ihe GJG was to provide $4,000.,000 as its mntribution 
towards- t.1-J.e loon and $983,OOO·to the g:i:ar!t'on-an""in-kind" basis •. -

c. Progress to D,ate: 

(1) Rice l'bdernization II - Loan 

a. Original Project Gcal and Pu:l:pdse: 

(i) Project--Goal:- 0.-

'Ihe :project goal v.as to irrprove the standard of living in the rural 
areas of Guyana by in=easing small rice farner inoorre. 

(ii) Project Purpose: 

'Ihe Project purpose was tn reduce fOst-;-mrvest losses and to irrprove 
the rice marketing system for the efficie.Tlt, domestic and export marketLTlg 
of rice. Achievement of the Project pllrfOse would require: 

1. 1he construction of five new paddy storage 
and drying facilities; 
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2. the expansion of six existing storage and dryi.ng 
facilities; 

3. the construction of three lO-ton per hour multi­
stage rice mills; 

4. the rehabilitation of the Georgetown rice export 
facility; 

5. technical assistance and training to upgrade GRB 
financial and managerial capability,; and 

6. techPical assistance and training to GRB persormel 
in the opexation and naintenance of the stoxage, 
drying and milling facilities. 

b. OUtput A=mplish.!rent and 'Problems: 

'fue original Project =st estimates nade by Checchi and Corrpany for 
the PP prove to be outdated. 'lhe cost estinates completed l:¥ the Project's 
design engineers (JarVis International) and approved by the Guyana Rice 
Board (Gim) indicated substantially higher costs than originally estinated 
by Che=hi,. Costs related to transporting construction rraterials and 
equiprrent,-,to .Guyana':were -underestinated. __ In, additioo,--the Checrlii design ---­
called fOLhorizonta:L-:-slip-foI)1l concrete _silos "which -were-not-£easi:ble:::-- ,-­
under the current mnditions in-Guyana, and the'design~did :nOt include-:''--'­
provisions for receiving bagged rice, ancillary paving or additional test, 
and personnel buildings. Thus, the up:'!ated cost estinates inclusive of 
aaditional facilities, and a cbubling of the rate of inflation from the 
original 15% estinate necessitated a redesign of the ]ilysical scope of the 
Project. 

utilizing, ,the- Project--component priorities,-,suggestea ,j fL the PP..,_ the, ". 
design engineers left" inta~the expansion of t.l1e six existing->rice "'facilities--" -­
and the re.'1abilitation of the Georgeto"m Export Center. Ho"",Ner, because 
of the higher costs associated "lith these corrq:onents, it Vias necessary to 
scale back the construction of neVi storage facilities from five to one and 
reduce the number of rice mills from t.l1ree to one. 

'fue redesign of the Project resulted in the following changes in the 
Project Budget: 

(1) Reconstruction of the' GecrgetoVill Exjx>rt Center 

(2) Expansion of the six existing storage centers 

(3) Construction of the nEW storage and drying 
facilities, and a rice mill 

'lDrAL WAN 

($000) 

3,188 

5,267 

6,545 

$15;000 

http:equipnent.to
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Jarvis <XlITIJ?leted final designs and contract documents as required by 
the revised =pe of =rk on July 10, 1981. vhlle the mIre office prepared 
tiE dCX!UI!'ellts, the field office atterrpted to prequalify 'general contractors. 
There was a limited resp::mse to the Comrerce Business Daily advertiserrent 
and tlnse responding were found unacceptable to GRB. Special efforts were 
then made, without success, by AID in an atte:rpt to identify potential 
contractors. 

Following AID's efforts, GRB requested a waiver from AID for Jarvis to 
construct the facilities on a turnkey basis. This request was denied and 
instead, AID suggested a waiver to open prequalification to Geographic Code 
935 Country Contrac:'-cDrs but only to contractors then present in Guyana 
considered to have a predominant capability. The suggestion,v-as accepted 
by GRB. 

vlhile the prequalification procedures were in progress the design 
contract d=urnents and estinates \\ere being revieved. Jarvis submitted the 
final revised set of documents to G."lB on Sep'cernber 3, 1982 for tender. Four 
international contractors wi.th local operations vp--= prequalified and pre­
pared to tender. At·this stage the Project was suspended for three reasons: 

1. Execution of the design v.ould have required extension of 
the Project PACD and hence a ne;v 611e certification. It 
was determined that under the existing circumstances a 
611e certification could not be made. 

2. The GJG and.,the:bI..i'ssi6n::-:jointly_agreed.±hat.as·-a result -----
. - of changes ~:in~irGO!l1StallGes, -"the~.planned capital-ac-ti vities - - -­

under the Project "'ere no longer the I!Dst appropriate ones. 

3. AID, and other donors, had o:mcerns about the appropriateness 
of the current policy environment under vlhich the rice 
industry was operating and its possible irnp3.ct on adrieve­
rrent of Project objectives. 

At this stage, the Project was suspended due to the economic situation in 
Guyana, AID's requirements for local matching funds, AID's conditions for 
continuation of the Project (620Q restric'-...ion) and GRB' s change in con-. 
struction_priorities. 

SUspension of the Project continued v7hile the G::lG, AID and GRB reviev;ed 
and discussed conditions for continuation of the Project. Finally, on 
February 28, 1983, tirre ran out on tl,e Contract for Engineering Se:rvices and 
the services were discontinUed. 

en Septerrber 30, 1983, the residual of tl,e loan funds of the Rice 
~bdernization II Project was deobligated and t'te u.nliquidated obligations of 
$644,000 under the grant remained available for use. 



- 10 -

(2) Small Faun D2velOj:Ifellt - Loan 

a. Original Project Goal and ~se: 

(i) Project Goal: 

The sector goal toward which the Project 'vas directed was the 
improverrent of the standard of living in rural areas of Guyana. The sub­
goal to vhlch the Project was specifically related waS to increase srrall 
fru:ner inccxre, productivity, and quality of life. 

(ii) Project PUrpose: 

Tne purpose of t.1-Je global multi-donor financed Project was to 
in=ease the production of rice and ot..1)er food =ops by 6,000 small fann 
families in the Black Bush Region. 

The =ditions that would indicate that this overall project 
purpose has·been achieved were: (1) rice production in the Project area 
would have been in=eased from 34,000 tons a year to an estimated 67,500 
tons annually, a'1d correSfX)nding increases' would have occurred in food 
crop production; and (2). 46,600 acres of agricultural land would have 
been rehabilitated and improved. 

(iii) AID Project Pu:qxjse: . --. 

The purpose of the AID-financed ca:nponent was to provide a package 
of services, canplirrentary to the other donor-financed civil" works, wich 
included: (1) A&E services for the design and supervision of the =­
struction phase of Global Project works and (2) services which =uld 
naxllnize the production potential and benefits of the irrigation infra­
structure to area' fanners.- . 

Conditions that would indicate that the AID Project purpose have 
been achieved were: (1) =npletion of design and construction of civil 
works; and (2) an operating system of services directed i:owa.-rds on-fa:r:m 
developnent and efficient utilization of infrastructure improverrents. 

b. OUtput Accanplishment and PrOblems: 

Since the approval of agreerrents with landing agencies in 1918 aTld 
the contracting consultants (PRe Engineering Cbnsultants, Inc.) LTl 1980, 
this project suffered fran enoDlDUS cost escalation due to delays in 
implerrentation and inflation. Consequently, a project originally estimated 
to cost US$46.0 million was est:irnated to cost no less than US$75.Q M. 
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Numerous alternatives ,,'ere examined with a view of reducing the Project's 
srope of work and bringing it's rost within the available financing. These 
efforts were largely unsuccessful since, th::mgh they reduced the benefits 
under the Project and would have, therefore, prejudiced the economic 
viability of the Project, the cost over-:runs were still likely to be sub­
stantial. In view of the absence of additional external financing and the 
heavy burden mich Project irrplarentation \IDuld have exacted on Guyana's 
financial resources, the Government of Guyana had no option but to agree 
to the cancellation of the Project aCCdrdLTlg to it's original srope of 
~. . 

Consequently, on June 21, 1982, the Government of Guyana gave notice 
of temrination of the PRC Engineering Consultants, Inc. rontract wit.h the 
Hinisb:y of Agriculture with effect from Septffi1ber 1, 1982. The consultants 
ronpleted the first phase of the Project, the design j:hase and submitted all 
drawings etc. to the GCG as required in the sropes of \IDrk. 

Circumstances in the Andes resulted in the CIeobligation of the remaining 
loan funds to meet requirerrents in thJse rountries as the future of the 
Black Bush Project, as originally designed, was highly uncertain. Prior 
to 2nD deobligation, IFAD has cancelled its corrmitment. IBRD subse;ruently 
reprogramred it's plarmed contribution for another Project. At the present 
tine, IDB is still considering a srrall rehabilitative activity in the 
Black Bush area. 

(3) . Rice lbdernization .. II~arrl-Srrall Fann Developrent, -Grant Funding:: " 

The GJG -undertook the Projects'a:ined .at_the constructiononf 2the .in­
frastructure necessaxy to provide irrigation and drainage of the frontlands 
of the Black Bush Polder Region and to expand the GRB storage, dIying and 
milling facilities. Part of the Projects :L11volved a package of technical 
seIVices to strengthen the capabilities of GRB and HAg to deliver services 
to the fanrers in the Black Bush Polder Region as well as technical assist­
ance in inproving the overall rnanagerrent of GRB. On April 23, 1980 a 
Cbntract -.Agreo..nent-was entered .. into· betweoJl_the~GCG~d..lRI .-Research..LTlStitute, 
Inc. to -perform:±he 'foJ:lowing services- in"'order to.-achi:eve""the·=above-. 
objectives: 

l. Water IlBIlagerreIl1: 

2. Applied research 

3. Facility manag"...rnent 

4. Machinery services 

5. Extension services 

6. Seed production 

7. Financial managerrent 
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Very little progress was rrade in some phases of the Project. l'bne­
the-less there are tbases that have =:t:ked w=ll. It is oUr purpose .at 
this point to rontinue t..1-J.ese successful areas through June, 1985. 

As a result of the cancellation of t..1-J.e e..T1g:ineering and ronsb:uction 
phases and the uncertain future of the Black Bush Polder Project the CDG 
agreed to te:rndnate the' services of the Water l.iianagerrent, Agricultural 
Engineer and Extension specialists ,\lith effect from December 15; 1982. 
The Farm I'ianagement Specialist canpleted his assignrrent and departed Post 
on SeptE!liber 9, 1982, while the Facility lEnagerrent Specialist whose 
rontract was extended by six IlDnths' rorrpleted his assignrrent and departed 
on June 2, 1983. The Financial Specialist was relieved of his duties \vith 
effect fran April 3, 1984. 

During the implem=ntation of the technical activities of the Projects, 
it was evident that t..l1ese activities =uld l:e of benefit to all rice faIIlErs 
of Guyana and not limited to those of the Black Bush Polder Region. When 
the G03 agreed to te:rndnate the activities as outlined abcve it was decided 
that the applied research and seed production activities should be broadened 
to encorrpass all regions of Guyana. It should have been recognized from 
the beginning that such an undertaking =uld have to l:e national in scope to 
be successful. 

a. _ Out"put~Ao::orrplishments-:and Problerrs:".:._ 

(i) Water l-'ianagernent: 

"C.ibjectives: 

(1) Evaluate water rranagerrent practices in the Project area and 
develop improved practioes through. applied research. 

(2)· ·1)erronstrate· on fanners' -fields :i.rrproved"wateJ:-c-mmagem=ni: .. ~ '-, 
practices. 

Achievarents: 

(1) Developed a package of reccrrmended practices to irrprove 
water utilization at the famers' (plot) level. 

(2) '!hirty-five deIIDnstration tests were conducted on farIlErs 
plots. 

http:marpose.at
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·(3) Seventeen specific reca!IlEIldations were developed which 
can be irrplemented by the farners. These practices "\d.ll 
reduce waste, lower costs, irrprove yield and extend 
present water supplied. 

Problems: 

Lack pf water remains one of the najor constraints to increased 
paddy production. However, it was felt that additional research 
on water usage and practices would not be profitable. Instead of 
w-ater rnanagerrent research, efforts should be direc-LErl to encourage 
fanrers t..1rrough extension agents to utilize t..1x:>se re=rrnended 
practices for :maxiJrrum utilization. F.owever, even with the best 
of fanner practices, the present irrigation facilities cannot 
deliver enough water to satisfy demand. TPis situation has 
==ed as a result of prolonged neglect. 

(ii) Farm l'lanagerrent: 

Objectives: 

0.) Evaluate and .analyze production .activities; . , 

(2) . DevelOfJ--a·plan·:for the.~improverrent-.of rice.and vegetable 
crop production. 

(3) Implerrent the IlDst eooncrnical package of imp=ved 
cultural practices. 

(4) Prarote the use of farm plans and budgets. 

Achieverrents : 

(1) A producer. "profile" was devised that categorized producers 
into five groups based on their level of production and 
availability of financing and inputs: Detailed oost studies 
were· developed for .each group. 

(2). The extension program began to make intensive use of the 
tool of "Parcial Budgeting", unfortunately the p=gram 
stopped with the departure of the Extension Specialist. 
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(iii) llachinery Servioes and 'Agricultural 'Engineering: 

Obj ECti V"'--s : 

(1) Reorganization and upgrading of the general aaministration 
of the rrachinery p:x>l. 

(2) Develop regular rraintenanoe and work schedule for t.'le 
proper rraintenance 'of the equiprrent fleet; 

(3) Restore as far as possilile equiprrent oomed by GEB. 

(4) Conduct'training prograrrs for mechanics and rradline:ry 
operators. ' 

(5) Investigate the machinery needs related for inproved 
methods for land .preparation and harvesting. 

Achieverrents: 

Alnost irrrnediately after IRI began i'lOrk on the COntract, GRB 
divested itself of the rrachinery pool. Cbnsequently, the 
specialist was inst:r=ted to errphasize his duties in Agricultural 
Engineering. -These -,included: 

'(1) The developrrent -and use-df:':w::>rk oroers:cmd-the ,use of 
time and cost records to detennine when a specific 
piece of machinery has reached the end of its useful 
life. 

(2) Surveyed all iterrs of rrachine:ry to deterwine status as 
(a) operating (b) non-operatLTlg and repairable and 
(c) non-operating .~d non=repairaple. 

(3) Identified the equipnent and sh:>p tools to inprove 
,(Qrkshop operation and facilitate rrachinery repairs. 

(4) 'Ihree training courses o;ere held for equipment 
operators. 

(iv) lIanagernent: 

Cbjectives: 

(1) 'lb evaluate the functions and structures of the GRB; and 
its Il\3..Tlagernent and decision :mar-J.ng processes .lith special 
errphasis on long range planning. 
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(2) Developnent of :i.r.proved management process. 

Achievements : 

N:me. A decision was rrade to delay the arrival of the M3nagement 
Specialist lIDtil pI armed "reorganization" of the GRB woul'd have 
been canpleted. An attempt at providing rranagene.T\t assistance 
was 'rrade by the Training Specialist. ' 

(v) Training: 

Cbjectives: 

Respcnsible for the in-country training and off-shore training < 

prograrrs in respect of seed technology, adaptive research, 
extension, rranagement finance, and rrarketing. 

Achieverrents : 

(1) One counterp3Ii: to rRI Extension Specialist participated 
in a :seven:..week;,cGBple in "Agricl:!ltural Corrmm:i:cation and 
!1eC!ia".Strategies" -at-the university.:-.of "Iowa._<_ 

(2) Training prograrrs were developed for drying,' storage, and 
milling facilities rraintenance and operations on t..1rree 
levels to include management, 'supeIVisors 'and op"...rators. 

(3) Two training prograrrs of four weeks duration were condocted 
01). drying, storage and milling facilities, maintenance and 
QperatiGn. -,Fourteen eIT¥'loyees -Participated. 

Problems: 

Off-shore training program was not fully utilized due to the 
inability to identify qualified candidates. In SOITE instal1ces 
candidates who had been identified for specific courses left 
the Project before preparations could be corrpleted. 
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International M3rketing: -

Objectives: 

The develofX!El1t of an international IIBrketing strategy capable 
of handling the increased production. 

-AcliieVE!lE!1ts : 

None. A decision was IIBde to delay the a=ival of the Specialist 
until the latter part of the O::mtract. 

(VII) Inventory -Control: 

Obje...-tives : 

The developrrent of an inventory managerrent and control system 
SO that there would be t:imely inventory repcrts available to 
rranage:rent. 

Adlieverrents : 

N:::me_ .fuere .. was.never a concensus- of -opibion:_WhetJier this '- __ 
Specialist-~uld- concentrate-:on rice- stocks 'or. spare ,parts --- -, -

- inventories or- roth .-- -:Also -the general- lack of org'im±zational 
stability within GRB yTclS a factor in not sending a Specialist. 

(VIII) Extension Se:rvioes: 

Objectives: 

The develofX!El1t of programs for extension workers. 

Achieve:nents : 

(1) Four training courses were completed. Participants were 
extension personnel assigned to the Project and po...rsonnel 
fran Hydraulics Divisicin and Ia.T1d Developnent. 

(2) 'IWo field dews were held for Black Bush Polder fanners 
to via" water management, variety and fertilizer trials. 
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(3) TM::> extension counterparts were trained on hCM to 
write effective agricultural =lurnn. 

(4) A technological package of thirty-six yield irrproving 
oost eUective recomrendations that \vere inplemzntable 
by the farners at the plot level were developed. ':':'he 
reoorrrrendations errphasized irrproving farm rranagenent 
prac'-cices rather than increased rraterial inpu'-wo. The 
1RI staff was lIDSua::essful in getting the package 
seriously discussed or approved by GRB. 

(5) The participation of thirty-three out of thirty-four 
farners in block planting of one hundred and eighty 
acres. The farners achieved increased yields of 24% 
and reduced oosts by coordinating their planting 
and harvesting. "" 

Problem: 

The progress of t.'le program .las severely ha'1pered. by 
the lack of trained c01mterparts. T!1e original PP 
envisioned as many astwenty-:s;ix extension" agents. 
After the first =rrplete year , five agents were 
assigned and in July 1982, six agents had been recruited 

", 

\>ben the services oor- the ,Ext-ension-Spe::ialist was terminated ... -

(IX) Financial lI'Jailagenent: 

Cbjectives : 

(1) To design and irrpler.-ent budgetary and =st control and 
financial-:-reportingcsystem.fo:r:..GBB_ -_ ." 

(2) To train GRB personnel in the day-to--OaY rraintenance 
of the ac=unting and reporting system. 
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Achieverrents: 

(I) Documents p:repared and issued to 'GRE. 

(a) Cost ascertainrrent and cost control within GRB; 

(b) An examination of the system of Paddy Purchasing 
Farrrers credit services and paddy and Rice 
Inventory Rep::>rting .'lith recormendations thereon; 

(c) Hannal of Procedures and Resp::>nsibilities: 

(d) ~1anual of Procedures (2nd Part) 
Head Office and Inter Corrpany Accounting 
Purchase Office Procedures 
Store Procedures 
Paddy Inventory 
Farrrers AccOlmts 
Mill Production and Inventory Control 
Mechanical Workshops A=unting 
Fixed Assets Control 

(2) Printing of forms prescribed by the 1'cCOlIDting 
Pr=edures Nanual. 

(3) Distribution oLac'kling l1E.chines,.and-ealcillators to 
:various ~=tions. 

(4) Training of GRB personnel in basic accolIDting and 
book-keeping functions as ",ell as periodic sessions 
on the theory of AcCOlIDting and Financial YJaIlagerrent 
repcrting. 

(S) Distribution of Accounting Procedures Manuals to GRB 
regional-accolIDting offices. The following procedures 
became 'operative -during -198z or- as--of'-.January-~1-i-±983 : 

(a) Paddy inventory 

(b) Paddy purchasing and scale house-procedures 

(c) Farrrers a=unts 

(d) Agri. bonds 

(e) Hechanical \\Orkshops a=lIDting 

(f) Stores procedures 
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(5) 'lhe JBM input tenninal was put into service. 

(7) Training of five GRB accounting personnel to operate 
the IBl'1 3742 completed. 

'Problem:; : 

Tne rrajor constraint of inplerrenting the recorrmended program 
was the lack of managErnetlt corrrnittrre:nt and s11flFOrt. 

(X) Applie:i 'Research: 

Cbjective: 

(1) To develop and pIDIIPte an improvEd package of production 
technology for farmers. . 

'Achieverrents: 

(1) ConfiEration of high yielding capacity and wide adaptation 
. of Diwani.th=ughout·,Guyana' __ DiwanLscreened -from rrore·than 

250 high yi~ding ·var~eties . .bas,been ·found:.±o:..give .. the..-....::..:.o 
highest yield .in. seven variety,oy,ield oteSt trials ooyer -foUl:'· 
consecutive crops. The conditions 'under ,ihich Diwani was 
tested include: 

1. fertile and very favorable microclimate conditions; 

2. areas very conducive to incidence of blast and/or 
brown leaf sp:Jts; 

3 . salty soils; 

4. high land without irrigation; 

5. culture Without fertilizer inputs; 

5. water shortage; 

7. poor water Il\3P.agrrent and weed oontrol; 

Diwani performe:i well under these oonditions and is regarded 
as· a variety of wide adaptation in Guyana. 'Ihis variety is 
to be officially release:i for comrercial production in the 
Autumn crop 1984. 
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(2) A break-through in inproving head rice milling return 
of Diwani by the identification of t= neN strains of 
Diwani. 1'= new strains of Diwani out of rrore .than 
1,000 lines were identified. These·t= new strains 
have grain quality corrparable to or better than u.S. 
long grain rices such as Sta1:bonnet and Bluebelle. 
'lheir yielding capacity is as long or even better. 
than standard extra long Diwani. 'lhey are long 
grained and out yielded Diwani in head rice milling 
return by 10 to 20%. 'lhese new strains, because of 
high milling return can furt.1-}er beast the income of 
the Guyana rice industry. It is expected that at 
least two rrore crops will be .needed to develop these 
neN strains for cormercial production. 

(3) 'lhe setting up of regional researc..l} plots in Essequibo, 
fun Rep::ls, .Ml'IRDS and Black Bush Polder. 'lhese plots 
replicate all research work on a regional baSis. 

(4) 'lhe identification of a nurrber of high yielding 
varieties which ,Jere :i.r.ported fran allover the 
world. On gOing screening and further testing 
needs to be done . 

. (XI) :: 'Seed Multiplication: 

Cbjective: 

(1) 'Ib upgrade the quality of seed produced. 

Achievements : 

There· was -sorre-delay ·m, the recruitnent-of -the·.seed Production. 
Specialist ilio carre on board on February 5, 1984. It is expected 
that by June 1984 the following ',,;ould have been achieved: 

(1) Evaluated existing seed delivery systems (coupleted). 

(2) Procedures for the produc'-...ion of breeder, foundation 
and certified seeds. 

(3) Prodedures for proper storage . 

. (4) Procedures for quality control. 

(5) Training manual for field inspectors and seed 
processors . 
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(6) Rehabilitating the seed prOCEssing facilities 
and seed laboratories. 

Problerrs: 

(1) No =terpart staff allocated to Seed Specialist. 

III. . DES~n>I'ICN'OF 'lEE EXTENSICN 

A. Ratirnale for AID Involverrent in the 'Rice . Industry: 

(1) Inportance of Rice Prcduction in . Guyana EconOI!¥: 

Although rice ranks behind sugar in tenns of ccntribution to GDP 
and in the generation of export earnings, it enploys rrore pecple than 
sugar and is the rrainstay in the Guyanese diet. Rice prcducers, unlike 
sugar prcducers, are small independent fanrers, 88% cperate fanns of 
fifteen (15) acres = less, operating either on a free-hold, goverrment 
lease basis = rental fran land ~mers. 'Ihere are_about 45,000 rice 
fanning -farniB.€S engaged directly in. the· rice -industry'while- thousands 
of crchers:find enplgynent.-in-transportation,.·rnilling, and marketing of 
rice .. It is-est:i.rrated-that -approxiJ:rately 315,000 persons are earning a 
living directly or indirectly fran the rice industry. 

Rice is also the maj= ingredient in the diet of both rural and 
urban sectors, and its inportance has increased since en:; instituted 
inport restrictions on ,vheat £1= . 

.As Wel.l as £orroing the only food -staple .grcMn dcxrestically, rice 
is an inportant 'f=eign exchange ea..-rner for Guyana. In 1983, rice 
contributed US$21. 60 million -to Guyana' s 'total export earnings. 

(2) G::G's plan for the Rice Industry: 

In Nay 1982, the GCG announced several changes to i.mprove the 
efficien~ of GRB. 'Ihe nnst inportant of these were: 

(a) Regional Boards: 

'Ihe G::G agreed to decentralize the GRB and to establish five 
regirnal boards wliich -would be better able to manage the rice industry in 
the regions. According to the inplerrenting legislation, Regional Board 
rrenbers are chosen by t.1-}e Regional Administrations with ~final ?-pproval' vested 
in the Ministry of Agriculture. 'Ihe Chainran of each Regional Board is a 

http:US$21.60
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rrernber of the central GRB. The Fegional Boards are ~ted to De 
f.inancilly viable entities with the freedcxn to manage t..1}e rice 
facilities within their respective jurisdictions. These Boards have 
been established and are not functioning in t.'1e best interest of the rice 
industry. The R$gional Board rrernbers are political appointees with 
little or no interest in the industry and knawledge about rice. 

(b) Transfer of Fann Input SUpply Functions from GRE to 
Ccmrercial Inporters and Distributors: 

Responsibility for distribution and sale of fertilizer, 
agro-chemicals has been transferred to GNTC, a public sector agency. GNTC 
established or designated a numl::er of private retail outlets throughtout 
the rice grc:w.ing areas which w:Jrked well and satisfied the needs of the 
fanners. H~r, in late 1982 GNTC was instructed to hand over the 
distribution to the Regionall>drninistrations. The Regional Administrations 
have at their disposal few main distribution points which makes it JOC)re 
costly and difficult for famers to obtain the inputs. 

(c) Transfer of Cr:edit Functions fran GRB to GAIBA.l'lli:: 

GAIBANK tack over the credit functions from GRE aJ:1.d has been 
providing production =edit to fanners., GAIBA.l'lli: has decentralized_ its 
OfBrations _and established~.bJ"anch _offioes_--throughout--the_rice areas:with ,_- : 
the objective of speedil,g :up_~loan processingcOand,ro.aldng""tllre1y.--:credit--­
available. 

-(d) Transfer of Rice Extension_ to the IVIinistry of Agriculture: 

The MinisLry of Agriculture and the Regional Administrations have 
been given--full resp:msibility for _extension .!OClrk ___ The extension :activities-
are seriously affected by thE? lack -of.-t:JJained--exhension--agen:ts.- --

(e) Selling of Small GRB Mills to Private Sector or Regional 
Organizations: 

Five small rice mills have been handed to the Regional Adminis­
trations for reorganization and operation. The GOG considers that the sale 
to the Regional Administrations-is-only temporary and that the mills will 
eventually be sold to famers' cooperatives. 



- 23 -

(f) Divestrrent of FaJ:in 'Z.achinery and 'Equiprent: 

M::lst of the machinery P..as been sold to the Regional 
l\dministrations. Sorre has been sold to Private Fanrers. 

(g) Decentralizing GRB sales to IDeal y.ri.llers and Fa:t:IrerS,:, 

Rice millers and famers have be2n selling dir=ly to 
CDnsUITErs and retail outlets. 

On January 30, 1984, the l-li.nister of Finance and Economic Planning in 
his Blldget Speech announced the neN institutional frarrev;ork for the rice 
industry Which is being established this year. The draft legislation will call 
for the disolution of the GRB and transfer of its assets and liabilities 
as foll=s: 

(a) The &:ying, milling and storing responsibilities 
will be t:ransfonned into the 'G\.wana P.ice Export 
Board (GPEE). 

(b) The rice dIying willing and storage activities 
will be t:ransferred to a neN s];eCialized 
institution, the Guyana Rice l-li.lling Co:q:oration 
(GR'K:),." , ' 

(c), A functionally 'autonarous "Grading Authority to 
I1l3i.ntain ,tec1mical standards, =nsistent "rith 
international classification for grading paddy 
and rice. 

(d) The establish:rrent of an Agricultural Research 
Institute. 

(e) 'The Planning Department-of the !.li.nistIy of' 
Agriculture will be resj:'Onsible for the annual 
review of prices. 

(3) Target Group: 

Participation by AID in the applied research, seed rrlli.tiplication 
and rice grading is justified on the basis of the irrpact on small rice 

, famers throughout the rice grcNJing area of G\.wana (Le. increased rice 
production and in=eased incorre, creation of additional off-fann arg;>loy­
rrent, as v;ell as its beneficial impact on the G\.wanese e=n~ as a mole) . 
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The principal direct beneficiaries of this Project will be the 
45,000 rice fann families and the 136 rice millers ·in Gllyana. within 
this farming group, benefits are expected to be increased, prirrarily 
frc:rn (a) the developrrent of the Diwani variety and it's two strains 
for higher yields and higher milling yields; (b) in making pure and 
viable seeds available in adequate quantities; and (c) the JlEintaining 
of standards and quality. 

There are other benefits, which will result from the extension 
of this Project. 'Ihese include: 

(a) Foreign e=hange earnings - increased production 
with higher milli..'lg yields will result in rrore 
rice being available for exports; 

(b) Foreign exchange savings - the Diwani variety and 
it's two ne, strains are resistant to blast 
disease and does not require the use of triple 
super phosphate, thus reduction in oost of 
production of G$11.25 per acre . 

. In surrmary, if 220,000 a=es of paddies out of 246,000 acres or 
89.4% ·can ··be planted·±o Diwani-and.new Diwani strains,. ano increase of -- ;: 
G$43.78 N incx:rlE·-can-be ·obtained - for -fanrers- G$26.·68 N-and rice millers 
G$17.10 Mpy 1981. -

B. Project Description: 

(1) Project Rationale: 

Very significant practical-o:esults_ frc:rn three years -of A,.q,lied· ;:.:. -
Researc.1-} in the varietal irrproverrent program which has identified serre 
outstanding high yield rice varieties and a few strains of the Diwani 
variety that have potential of high milling reoovery are n= becc:rning 
available :to the Guyana.Rice. Industry. 'Ihe irrpact of the new varieties 
and their translation into increased yield and inoorres, at the famer 
level, can only be achieved if t.1o.ey are quickly and properly disseminated. 
'fuus, a high quality seed program is required that \\Quld oontrol the seed 
rm.1ltiplication process to prevent degeneration of the varieties and a drop 
in yield after a few years. Also, Guyana, over the years ·.has lost scxre of 
its ezport rrarkets and one of the reasons is the supply of varying quality 
of rice. In order to IlEintain standards, ronsistent with international 
classifications an autonorrous grading entity is required that would in 
the first phase grade all export rice. 
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(2) Project Goal and Purpose: 

(a) Goal: 

'I'he Project goal is to :i.nprove the standard of living in 
the rural areas of Guyana by increasing small rice farner in=ne and 
productivity . 

(b) Purpose: 

'I'he Proj~ purpose is to increase yields, reduce cost of 
production and :i.nprove the gradirig systEm for efficient export marketing 
of rice. 

(c) Relationship with Mission Strategy: 

USAID/Guyana' s assistance strategy is directed tc;,:a.-rds the 
develOj:YlleIlt of the rural sector through an integrated econcxnic and 
social approach designed to increase food production and rural in=res 
while conccxnitantly providing selective social services to the rural 
pepulation. This strategy parallels the GCX;'_s own dE!llelofID=I1t objectives 
which are primarily aimed at "nutritional self-sufficiency; a..11d maximization 
of exports of a selected set of products". 

This -extension .is ;consis"Eent ·w,hth-Mission -strategy-.of=a phase- .. --
down- program:::wbich--:i.s -nobiJitended..±o. 'affect7"disbursement of the 'refnaining ___ _ 
pipeline funds .. These-pi-peline...func1p;mll;-J)e:used -to 'increase-.ove:call 
achievement of Project objectives (the Rural Health Project), assist that -
segment of the pepulation rrost affected by the current crisis (the Weaning 
Foods Project) and reinforce the efforts of those who have made progress in 
achieving pesitive peliey changes under this Project. While lIDlch has been 
aCCO!lplished under the current PAC!) of 6-30-84, the twelve rronth extension 
is :i.nportant to the <XXlg?lete success of this program. The pha~ 
program with continued::disbursenent~of -the:rernaining_pi~l..ine:_cannot...be_. __ . 
effected -without- extensiOlF of sane PAC!)' s __ ~ _.-. 

(3) Project Activities during the Extension Phase: 

During the extension phase (July 1984 - June 1985) the following 
activities are expected to be achieved: 

(a) Applied Research: 

'I'he Project will provide for the continuation of Applied Research 
activities by t.l1e Research Specialist, -Dr. Jeff Wang in: 
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(i) Developrent of new Diwani strains of high milling returns 
for c:amercial production. '!:his involves: 

- detennination of yield capacity, milling and 
other perfonnaIlee; 

-- detennination of segregation; 

- purification and multiplication of seed of 
Diwani strains; 

- quality determination. 

A breakthrough to ~rove the head rice milling yield of Diwani has been 
made during the second crop of 1983. ~ new strains of Diwani were 
identified out of nore than 1,000 lines. These two TIel" strains of Diwani 
have grain quality cmparable to or better than the U.S. long grain rice 
such as Star bonnet and Bluebelle. Their yielding capacity is as good or 
even better than standard extra 'long Diwrull. Thet are long grained and 
outyielding Diwani in head rice milling return by 10 to 20%. It is 
expected that at least two nore 'crops will be needed to develop the new 
strains for CCilIller<?ial production. 

By June 3D, 1985, it will be possible to determine what further tests are 
needed before the two new strc.ins can be released for ccmnercial production, 

.' as- the· two strains"have been .found·~ to be segregating in the spring .cr:op of 
. ·1984.~-Shoulaofurther:~tests·be needeCl·,.:the Guyanese plant breeder aDd -

three··f.ield::supo..rvisors ':who have workeO:-:Eor- 3 to 5 years \vith the Research· 
Specialist in this project should be able to carry on the tests and other 
necessary work (purification and multiplication) to realize the a::mnerciali­
zation of the strains. 

(ii) Improvement on some drawbacks of Diwani variety. 

During~: initial trials of Diwani cultivated· l:lIlder·O'····· 
carrrnercial"'scale~"dray1backs~have ·been 'observed':~]:)" need substantial··~-" ,­
longer time fran CCUlUEIlcernent .of flowering to reach full flowering than the 
present ccmnercial varieties, and 2) longer maturation (10 to 14 days) than 
nost Guyanese ccmnercial varieties. 

These two drawbacks ~e fomKl to be created by presence of several Diwani 
lines in the Diwani seeds used for the ccmnercial tests. Through purifi­
cation by head-rows-selection method, the first drawback can be ccrnpletely 
co=ected by June 30, 1985. While the second drawback can be reduced to 
only a few days (3-5 days), once the two drawbacks are co=ected or irrproved 
the spread of Diwani will take place more quickly. 
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(iii) Initial =een test of high yielding varieties/lines 
:imported frcxn allover the =rld. 

It is not safe to rely on one or ThD major varieties ','ihich 
have the same or similar genetic sources. To stabilize the paddy yield, 
there is need to have several major varieties of ITOre diversified genetic 
sources. To this end, every. year 200-400 of premising rice selections frcxn 
all over the =rld are introCluced and tested for'this purpose. 

This is on-going =rk, and experience suggests it is possible to hit one 
good variety adapted to the local conditions out of every 200-400 selections 
introduced. Before this can be determined, it is expected that 10 to 20 
premising ,selections be identified frcxn the selections introduced and tested 
in 1984/1985 by June 30, 1985. A group of the local counterparts mentioned 
in section (i), will continue this program. 

(iv) Refining the s=een tests for the premising varieties/ 
lines identified earlier. 

The premising varieties/lines identified in the initial 
screen tests or earlier tests 'will be tested under a number of conditions 
such as different seasons, different inputs, different soil types, etc. to 
select the ITOst premising and stable yielders finally for ccxrmercial tests. 
By June 30, 1985, tv;o to four premising varieties/lines may be identified 
frcxn this on-going program. 

(v) Regional- tests for tl-Je most'Cpremising;37irrieties;iq;ines;~~ ':'_, 

The ITOSt premising varieties/lines selected above will be 
subjected to ccmnercial scale tests in various regions of Guyana. If 
successful, these new varieties/lines will be reocrnrnended to be released 
officially. It is expected that four premising varieties/lines will be 
tested in various regions under carmercial scale proCluction in 1984/1985. 
By June 30, 1985 it is ,hoped that one or t.1i.'O varieties/lines be recx:mrnended 
for ccmnerCial __ prodL!Ction to broaden the genetic-sources.,~' .. _- , 

(vi) Vari etal multiplications and Breeders Seed Production. 

In this program the genetic purity will be maintained 
through headrow-rnethods.- I:epending on the man-power supply and the need, 
enough quantities of breeder seed of several ccmrercial varieties and 
premising lines are to be produced every crop for further test and ge:r:m­
plasm conservation. Too target quantities are: 

Diwani 
Rustic 

Diwani 

N 
Stari:x:>rmet 
Premising varieties/lines 

50 
45 
20 
15 

5 
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(vii) Soils and fertilization studies. 

The main purpose of the studies in this pro:frarn is to: 
(i) identify the varieties which do not require high fertilizers input; 
(ii) increase the efficiency of fertilizer; (iiil. identify the varieties 

which are tolerant to salt and sane other adverse conditions. 

To this end, the ac'"...ivities involve: 

- =llection of soil samples and analysis; 

-- pot trials and fertil;ization trials in field. 

BY June 30, 1985, the expec-ced outccmes are: 

1. Enough information on whether or not phosphorus application may be 
eliminated for Diwani as the practice recarnended in Suriname. 

2. 'IW:) to three varieties/ lines which have tolerance for salinity and low 
ferUlizer input may be identified. 

The local Agroncxnist and/or plant breeder should be able to carry on this 
program =ntinuously' a£ter June 30,' 1985. 

(viii) Training =lIDterpart sta£f. 

In-=untJ:y training is c,an on-going program. ColL'1terparts 
are expOsed to all activities -in thEi 'applied -research programS. The plant 
breeder will be sent on an' ii:J.tensi ve rice -breeding pro:fram to the 
International Rice Research Institute (IRRI) or Centro Internacional de 
Agriculture Tropical (CIAT) for two to three rroni:hs by June 30, 1985. 

(bl. Seed Production: 

To rnaximi,ze the :ilnpact of the Applied Research pro:frarn it is 
essential to inprove' the seed aelive:ry systan: The -varieUes IlRlSt 'be-pure, 
viable and readily available to the fanner in adequate quantities. '!he 
seed production activities will be conC!=lltrated in t.11e follo-wing areas: 

(i) Improving existing methods and establishing new procedures 
for the multiplication of system to ensure vari etal puri t;y , 
and the delivery of high quality seed to the fanner. 

Attention will be given to the production of: 1) fOlIDdation 
seeds at MARDS and Essequibo; 2) registered seed on state fanns and farmers' 
plots in Essequibo, Black Bush Polder aDd Cane Grove. Also atte.Tltion will 
be paid in maintaining high levels of quality at all steps of seed delivery 
system, with emphasis-given to post harvest threshing, drying, cleaning, 
quality =ntrol, storage and package. The production of seed during the 
extension phase would be as follo;-;s: 
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Second =p 1984 - Foundation seed - 10 acres Diwani; 3 acres lR22' 

First crop 1985 - Foundation seed - 18 acres Diwani; 
Registered seed - 250 acres Diw-ani.; 75 acres lR22 

Second crop 1985 - Foundation seed - 30 acres Diwani; 5 acres of new 
Diwani strains 

Registered seed - 450 acres Diwani; 

(ii) An intensive training program for the seed delivery 
personnel involved in seed production. 

Three acurses of two weeks duration will be conducted, one 
at each of the following locations, Essequ:ibo, Black Bush Polder, and MARDS 
to train up to thirteen seed delivery personnel. 

Trai..lung will be focussed on (a). seed production, involving land preparation, 
nursery developrent, transplanting, weed control, pest and disease acntrol, 
fertilizing, water management, rogueing, harvesting and certification of 
the seed; (b). fuying will involve training in proper fuying of the seed by 
roth the mechanical and sun-drying methods; (c). seed testing, emphasis on 
varietal purity and gennination and (d). seed processing and storage, 
inVOlving operation and mainte..l1i3Ilce of seed processing equipment, the proper 
labelling and storage on pallets, the acntrol of storage pests and rodents, 
and proper -reocrdc·keeping-. - --

As part -of -the training,- -a seed .. deliveryo-training .manual.wilL-be_ produced. -
Also,' .during the Project, intensive on the job training will be a 
continuous activity. The Seed Production Officer will be sent on an intensive 
seed training course sponsored'by AID and USDA at the Mississippi State 
University. 

(iii) Assisting in improving aDd minor rehabilitation of 
seed processing facilities at- MARDS;"'Black Bush 'polder 
and EssequiJx>_~-~~::.. 

The rehabilitation of the existing seed processing equiprent 
at these locations will involve ·the replaceme.l1t of worn out parts and the 
acquisition of spares such as screens, brushes, V-belts, etc. For the 
:improvement of the I"LIIRDS Research Station seed facility, there is need for a 
cleaner specifically to handle breeder seed oP~y in order to waintain a 
genetically pure seed (see Attachment I for details) . 

(iv) Establishing seed testing lalxlratories at Black Bush Polder 
and MARDS and to improve the existing lalxlratory at 
ESsequibo. 

The seed testing lalxlratories at M.I\RDS (Which were. financed 
under the RMI Project) and Black Bush Polder require the replacenent of a 
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number of basic and important equi];ID2Ilt in order to make than functional. 
~e lamratory at EsseguiJ:x:> (fi.'lCmced under the Tapakurna Project). is 
functioning but requires saue supplies and minor equiprent (see Attachment 
I for details) . . 

By the end of the projec~ at June 1985, the foundation of the seed production 
program will be established to handle the seed production. The seed 
specialist's counterpart (Seed Production Officer) =uld have received 
training overseas and will be involved in =untry training to continue the 
seed production program with the twelve local· trained technical staff. 

(c) Rice Grading: 

Tnere are to be four distinct areas which require external technical 
assistance to the G<Xi in order to implerrent and mmage the functions of the 
proposed Rice Grading Authority. 

(i) Development and Implementation Assistance. 

Develop:rent and implementation assistance are required to 
manage the necessary linkages and assemble resources until l=al personnel 
have been selected, hired 'and trained for their tasks. Preparation of the 
Guyana Grain Inspection Act (GIA). and regulations 1.IDder the act is required. 
For this activity nine rronths of technical assistance =uld be required. The 
activities under the technical assistance is outlined in the Floyd F. 
Niernberger~s report of ·April·l-983. -"C" . 

(ii) 'Training: ::0:=--

A training ~nent is necessary, consisting of brief, 
refresher-type training in the united States for t= technically-experienced 
Guyanese in grain grading o]?"Jations and instruction. In-country training 
should also be provided by personnel from the United States in the areas 
of inspection and operation for supervisors and grading officers. It. is 
expecteCbthat .thirty . persons -,wi1:l JJe':trairiOO~-.di_s4rict =urses. 
Cbntirmed -:in-country training ·of.;newly.hired :.inspectiorl:personnel is __ 
advisable, to be conducted by Guyanese using training materials frem the 
preceeding instruction. 

(iii) Info:r::ma.tion Gathering: 

Information and reference material should be developed. for 
tl1e major regulation needs in an inspection program of the type proposed. 
'~e would consist of staIldards, certification and licensing, InIorrnation 
is required for sta..1'ldardized procedures; equiprent testing; rice and 
products; packaging; and sanitation. Re::[uirements and issuance and distri­
bution regulations for certificates are needed. Regulations on licence 
requirements, applications, examination, issuance, and cancellation will 
need to be drafL""'-. 
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(iv) OperatiQns and Managerrent: 

In-country assistance in administration and otoerations will 
be required initially to familiarize staff with the principles which guide 
the Federal Grain Inspection Sel:vice in the United States. I:esign and 
preparation of documents, operating guidelines, fee determinations, billing 
and paying p=cedures, and data reporting rretheXls will also necessitate 
assistance. 

c. Financial Plan: 

The total financing package arrounts to US$795,OOO to be disbursed over 
the toeriod July 1984 to June 1985. The total AID ccmnittrrent to tl-)e Project 
extension is US$530,OOO grant funds. The GCG contribution to the Project 
extension is projected at US$265,OOO. The following table ite~zes the 
major Project ccxnponents and showing AID and GCG contribution. 
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l. USAID 

(US $000) 

Seed Rice 
, :Researc.ll MUltiplication Gr'ading IDtal 

Consultants 143 62 108 3:L3 

Spares and Supplies 5 25 30 

Training 5 5 15 25 

Equiprrent 100* 7 107 

other Exp2nses 9 9 18 

Evaluation 10 10 

Contingencies 9 10 8 27 

10 171 211 138 530 

*1 Rice Corrbine 

2. GCX; 

(US $000) 

Seed Rice 
:Research Multiplication Gr'ading IDtal 

Personnel 62 46 47* 155 

Office Exp2nses 15 15 30 

Housing 12 10 22 ' 

vehicles.-=-:fuel & JIBintenance 3 3 6 

Travelling & subsistence 6 4 10 

Training 2 2 14 18 

Inputs 8 8 

other Exj::enses 2 2 4 

Contingencies 5 4 3 12 

TClI'AL 115 86 64 265 

*Incluc3es" facilities 



'. 

- 33 -

D. Irrplerrentation 'Plan: 

1. Project Organization and Irrplerrentation: 

(a) Project Organization: 

The MinistIy of Agriculture (Hl'.g) will be the executing agency 
for the extension of this Project and will have the responsibility for all 
the principal Project activities. 

The Project carponents for which MAg through the Agricultural 
Research Institute and the Grading Authority will be responsible are as 
foll=: 

(i) Agricultural :R:search Institute: 

This Division of the l<lI'.g will have as one of its responsi­
bilities Applied l'esearch and Seed Production of rice. At present the 
Applied :R:search and Seed Production activities are with the GRB and with 
effect f:ro.<l 1st July, 1984 these ac'-t..ivities are to be transferred to the 
n~l Agricultural :R:search Institute, a central government flmded organizaticn. 
The Applied :R:search of rice is basically =ceIned with rice research, 
and seed production with the produc'-t..ion of rice seeds that are genetically 
pure, have a low rroisture content, high level of germination and free from 
weed seeds-and·,al:her· 'irrpurities. 'At presen-e:.the'App1ied~:R:search has a 
plant. breeder., . four 'Tedmicarc Field .Officers p"twe. Junior·~ield Officers and 
ten laborers;-7HOilever..,with ·theo:re-:-orgarrizatien~of'O·GRB, the Project would. 
require the following additional staff: one Agronomist, four Technical 
Field Officers and twenty laborers. (Note: Previously Applied Research used 
staff from state farms). 

The Seed Production Specialist at present does not have any 
counterparts. With the transfer of this activity to l<lI'.g a separate unit is 
to be created'.to deal-'speoifically,vith Beed "production of rice. . (It should 
be noted that the seed 'prEduction un:i,t ,that ri.s~p:resently. in .operation· .at~.M:nJ. .... 
Repos will conti!1Ue to handle seed production of other crops, except rice) • 
It is e.Tlvisaged that in the first year of developrrent the rice seed production 
units located at Black Bush Polder, l'liIRDS, and Esse:ruibo will each have a Seed 
Production Officer, three Assistant Seed Production. Officers, three Seed 
Produ:::tion Assistants (SPA), w,ree Seed Technicians (ST), three Seed 
CerHficaHon Inspectors (SCI), three c:perators (casual labor will be employed 
only during the harvesting periods to clean the seeds). When fully developed 
the technical staff, that is the SPAs, STs, and SCIs will be doubled at each 
location. 

· , 



- 3'1 -

(h) Rice -Gcading Authority: 

The Rice Grading lluthori ty when created is to be an 
autcnCITOUS organization, and under the supervisicn of the Ministry of 
Agriculture. The activities of the Rice Grading Authority under this 
Project will inc;Lude: grading and certifying all paddy arriving at 
the mills; grading and certifying all rice milled for sale both locally 
and overseas; provide relevant data on grading and quality control; train 
and certify and lice..l1se graders and license mills and inspect their_ operations 
with a viEW to facilitating inproverrent in their quality control and other 
operations . 

(b) Project Inplerrentation: 

The IRI Research Institute Inc., was contracted under the 
previous Project to provide the required technical assistance for Applied 
Research and Seed Production. For the extension phase, IRI will be re­
contracted to provide the technical assistance in Applied Research, Seed 
Proc1ucticn and Rice Grading. 

The team leader from IRI will =rdinate the activities of the 
PrQject - Applied Research, Seed Production, and Rice Grading .lith MAg. 

An eX-post facto evaluation will be -boild within -ninety days of the 
PACD to determine the extent to which the Project's pw:poses and objectives 
were achieved. The evaluation will be crnducted through a contractual 
arrangerrent with a consultative finn. Fimding to conduct this evaluation 
is included in the grant corrponent of the Project. 

IDe Contract_ consultanLwill,"-_in collal:X>raticn-with M1\g and -the 
Missi-cn,- identi-fy-aOO_ cquantj,ty-=<wl:tere::'appjj:caJ:>le):::a:Il bellefits resulting -__ 
fran -the ProjeCt as well as benefits a:lticipated but not achieved. Non­
quantifiable benefits will also be discussed and evaluated to the extent 
possible. 

F. Project Issues: 

The overall intent of the AID financed production services o:xrpanents 
of the Small Farm Developrrent Project, as OL.-.t:Uned in the original PP, was 
to upgrade those production input elerrents which were efficient and devise 
delivery systems to the small fanners that bring prarpt econanic rewards 
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while keeping the risks at an acceptable level. 'Ibis objective was to 
be achieved by "the integrated package approach". fue high level of 
rice prcX!ucticn must be based upon ready availabilit;y of high prcX!ocing 
seed, preper land preparation, co=ect and t:inely rranagerrent of i=igation 
water, adequate seed and pesticide control and tirrely harvesting. 

In order to achieve the objective of the original PP, the Q)3 was to 
have assigned forty-eight professional and sub-professional staff to the 
Project. Dtrring the Project only fourteen W2re assigned. 

The Project's rrost recent experience is with the Seed Prciluction 
Specialist vIDO carre on-board at the request of GRB, in February 1984 and no 
counterpart has yet been assigned. 

The issue foreseen, for the Project extension based on the past 
e><perience with the original Project, wculd be Q)3's abilit;y to assign 
the necessary counterpart staff. 

Another major issue that may arise is the ability of Q)3 to provide 
the level of counterpart funding for the Project extension. fue Minister 
of F':inance and Econanic Planning in his 1984 Btrlget SPeech highlighted the 
new institutional frarrewark for the rice industJ:y. Included were (a) the 
establisbrrent of an Agricultural Researdl Institute to "hlch the Applied 
Research and Seed PrcX!uction activities would be attached. 'l1ri.s new 
institut.e would :be ·Cencral .. Governrrent ~ed. --·However:,. no. aHooati= ,or . 
token-a:rrotmtchas been-made by. the Q)3 in·the·1984~Estinates~~Ci£·EXpendJ:tilre..::._ 
(b)' - !J'he.creation. of=<m.autonarous,GLading-Au'-chority.cfoFYlhich "Ilo-rrention. 

was nade OIl the source of funding. The extension of the Project would be 
dependent on ·the GOG l!Eeting its counterpart funding. Dtrring the sta..ri:-up 
of the GLading Authority extensive financial suppcrt must be Obtained to 
provide facilities and administrative support. 

I 
J 
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A\,,1020·28!2.7' I PROJ Eq DESIGN SUMMARY 
LOGICAL FRAMEWORK 

ANNFX I 
Life of PrQiecl: 

From !":X .Ju1v 1984to ~rJuDe 19S5 

Tota l U. S. Funding $530.000 
[)Q!e Prepared: 

Rice I-lodernization II - Extension 
Project Title: 

NARRATIVE SUMMARY 

Progrom 0 1 Sector Goe!: The brooder objective fo 

which 1his. project confribuTes: 
Sector Goal: 

1'0 improve the standard of living in 
the rural areas of Guyana. 

Subgoal: 

To increase sma1) rice farmer income 
and producti vi t.y. 

Projec::t Purpou: 

To increase yields, reduce cost of 
productiDn and to improve the grading 
system for efficient export marketing 
of rice . 

OufpUfS: 

l. Vurification of ne",· Diwani strains. 

2. Selection of ne ... : promising varieties/ 
lines. 

3. Improved seed delivery sys tem in rl(.;€ 

pro ll'i np, areas . . 

4. Rehabilitation of seed production am! 
tes ti ng facilities 

5. EstabEshllJent of seed 'testing 
faeil i ties. 

6. Agricultura) Research Institute and 
Grading Authority per~onnel traincd: 

(a) Off-shore 

(b) On- shore 

7. Improvecl system for the grading of 
cJ..JJort rice. 

Input s: 

USG; 

1. Consultants 
2. Spares & Supplies 
3, Training 
4. Equipment 
5. Evaluation 
6. Other Expenses 
7. Contingencies 

GOG ; 
1. Personnel 
"l.. Ulfice expenses 
3. Housing 
4 . Fuel G maintenance of vehides 
S. TravellIng & subsisrence 
6. Training 
7. Inputs 
8. Other Expenses 
9. Contingencies 

OBJECTIVELY VERIFIABLE INDICATORS 

Me(lsures ot Gaol Ach ievemenf: 

Sector Goal: 

l . Increase in production yields. 

Sub goal : 

1 . Participating rice farmeTS in ­
crease income by at least. 30%. 

COr"Ioifiofl.5 thot wi 11 ind icate purpo se has been 
ochieved: End 01 project STatu s. 
1. Dh'ani planted to 65 ,000 acres in 

first ~rop 1985 and 75 ,000 acres 
in Autumn crop 1985. 

2. Efficient grading system' for 
export l:larketing of rice . 

3. Efficient seed delivery system. 

4. S% reduction in cos~ of production. 

Magnitude of Outputs: 

1. 2 

2. 4 

3. 3 

4 . .S: 1 

5. 2 

6 . 

(a) .1 

(0) 56 

\ Implemerllation Torget (Type ond Quontity) 
(In US $000) 

JIl]y198~nc 1985 

l. 3J 3 
2. 30 ---
3. 25 
4. lOi 
5. 18 
6. JO 
7. 27 ---

530 ---
1. 155 
2. 3U 
3 . 22 
4. 6 
~ 10 ". 
6. 18 
7. S 
8. 4 
9. 12 ---

I 
i 
I 

J 

, 

MEANS OF VERIF ICATION IMPORTANT ASSUMPT!ONS 

Assumptions for achieving goal torgets; 
1. ~~g pr oduction statistics. 1. Sm~11 rice farmers are willing to 

llart.icipate. 
2 . Regional Administration statistics. 2. GOG to pursue consistent rural 

devclopment stra t egy. 
3. Bank of Guyana and !>Unistry of 3 . Inputs and spares and credit available. 

Finance and Economic Planning reports. 4. Weathe:r conditions remain favourable. 

1. MAg Reports. 

2. Guyana Rice Export Board Reports. 

1. Consultants and Contractor Keports 

2. Agricul t urB 1 Research Ins ti 'tute and 
Grading Authority Reports. 

3. On site inspections . 

\ 
1. Consultants and Contractor Repor~s. 

l,,1;ll Bud,c:et· . ~-

3 AID di s 'ounclYlent records. 

• 

i As~umption$ lor ochieving purpose: 

1 1 . Sufficient GOG personnel available 
to serve as Pl'oject counterparts. 

Assumptio.,s for providing outputs: 

1. Adequate staff availahle ror nainin£. 

2. Sui table caJldidates available for 
training. 

A~,umptLons for providing input~: 

). All finiincing in place . 
:2 . ..A TD.....f,_C'.or:JJlnd~c.o.m~ j 1 ab' 9 on 

schedule. 
::;. Personnel available . 
4. Commodities under previous IRI Contract 

are available for use In the Project 
a ctivities. 
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APPLIJ;;D J.;:';SiJ:ARGH ----------

f.' - --iG- ;- IGI-IT ...... ;..;;;_~l; ___ _ 

;?E..s~,.E1p.V increase .Gl:l.Y.::l}1e§.,e farmers' i d1come by 
.?~~.J~_PH:lion dollarl?.....~Q.:?;;p:JM) and neuly identi­

f.i.c.:-'c...:l.:!-Th,'1pl.strain lllilZ. Alrther increas~ Guyana 
i 

_::1co : 3.11 s ' income bil, 17.1 million dollars 
"'--" .... --...... ---- .. - .. _ .... ' -
(U ,·-·r: 7--) all 1 .. _-.JJ;:Y_._tl annu y. 

L;i1~;:tl1i, screened frolil lilore than 260 high yielding 

v~.r;;'oties, uas found to 0e always the highest 
or occO-sionally second lli~hest yielding at 
1'oCOo.rc:1 plots in 7 tont:.c over the post four 
COl1oocu-Give crops (sprin::; crop 1982 through 

QU·GU[1;l crop 1983). Its high yielding capacity, 

,rido .::c1O-ptation th1'oue;llout Guyana and resistance 
v.~2.il1G-G ·the major disov.cos have been confirmed 

clco in the past tt·TO crops in regional tests 

u:1tlor the commericol production scale. On the 
.::vo1'o.~o, Diwani out yielded i1ustic or other 
Guyc:noGo varieties by lO bo.gs/acre in regiol1o.l 

.\. (100icion was macle by G:-:::J to plant 1,000 acres 
of ;;iu::l~1i for seed pl~0(1uction in this coming 
~-)-'.' nO' OI'O~ 19"'0'-.... ·1.1. --"0.,..) P '+- l.'e e::pect that Diwani 1erill 
occupy 50 to 60j; of Gu)-ana paddies a year from 

11m; •• :mcl this eventually uill reach $0 to 90;~ 
::'. ro~r years after. Tho increase in inCOlile for 

___ A • 

QJ.l.3r;:;1,.-:. 1'i,ce industry....QQc::luse of the yield in­

!~.t.<?:::.~.c_ i:U1.Y reach 26.7 r.lillion dollars (GO). The 
• 

Loro iD~)Ortant, we have Elade a breakthrough to 
ir1I1royo the head rice rJilling yield of DiHani • 

. :0 :12.'10 identified ti·;O nOH strains qf j)iHnni out 

of: 1;101'0 than 1,000 li110S e~caroined. These tl'-TO 

no,; strail"..6 have grain quDlity comparo.iJlc '(;0 or 



B. 

(j 

;Jettel~ '~~1an U$ ~()ng B!-~cill z:~cef! f!UC~ as Star.bonnet 

;:miT :Jlucbelle. Their yielding capacity is as 

Good aD or even better t;lmn standard e:;;:tra long 
;)i~;[!'l1i. They are lonG Grained and outyieldGd 

:ji~:':1l1i in head rice milling return by 10 to 201~' 

1?ll..c_;:;..c_~T strains. becau.se of high milling return. 

p,,'·!)~J,11.l'·~her boost the. iflCome o.f Guyanp. r:!:.9...e indus..:: 

ppy .. j~~. 17.1 million clollp.rs annually. 'rhe major 

l>SJ"I .. o .. fi_c),::tries will be Guyana Rice Board and private 
;:iJ...;tp,. ~~e expect that o.t least 3 more crops Hill 

be noeded to develop the new strains for commercial 
produc'don. 

;:'~JO:~ .'..G'rIVITIES ----------------
1. Curried out routine maintenance oi' the field 

·01'i111s laid out for autumn crop 19:i3 at :3 
locutions - Black Dush Polder, lIii;"J.DS and 

Guyana School of !~1'iculture in I·Ion ilepos. 

~'2lC last harvest uill be completed by the 

lJi(~clle of January next year. 

,~ollitored and collected the results of 

l'cGional tests 011 cle'~ermination o.f Diuani' s 

o.~o.ptationunder a variety of conditions 

·":ll'oughout Guyano.. 

:3. :::0.c1e a study on the' anticipated nation \dde 

yicld increase al~. il~ome increase of farmers 

in the next four yeurs, because of ne"\,1 variety 

~;il1a.ni. 

:.:. .... tle a breakthrough research to improve the 

hoetd rice milling return of di"tr1ani --­
idontifica"t-ion of 'CliO new strains of Diwani 

';:lich have milling return better than Star­

borolet. These t"t<1Iil neH Dhmni strains 
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5. 

3. 

aloo out yielded stundurd Di,·;ani by 15/~ in 

p~ud7 yiold in a pre1imin~y test. 

;::.:c.uo ;;. otudy on the unticipated income 
i11C1'O;:':::;O for Guyana Rico Inclustrj because 

of otl!.ls·i;;ontially higher hulling return. of 

nOH ::ill.J.ni strain. 

6. lupor'cod more than 300 promising high 

yioldi11G rice selectiol1o oollected from 

01)11 over the Horld through CIllT, Columbia 

·co ::0011 up the varietal improvement resenrch. 

7. 1':10 :::;~)ocialist i'l.J.s on leave from the project 

;)O'CI;OO:l l.ugust 11:. alilc1. :";0lYCeiUber 24 to .J.'~tel1d 

t:10 ;;'lll1U.J.l meeting of :.r.lorican Society of 

.·.::~rOllOl:1Y in t:ashington r;c and I'or a 1101110-

lcc..vc. 

II. OUT3T-'~;~)!;.c .'.GiIII:VEI·Ib1l7.l'S - . ----------
Severcl oU'c::;'~;:'l1ding achievewell"i:;s \vere obtainod in 

this re')or'~ period. They .J.1'O us fo1101'1S: 

A. COil.C'i:'!:l.:rcion of High Yield Capacity and \Tide 

!~dD.p'c;;.tiOi1 of Diwoni Throughout Guyana, 

D. ::i,;;;':li ifu.y Doost Guyanese Farmers' Inoo1>10 by 
.-,/" '7 - ·'11 . D 11 1",0. I ;'~_:Lon 0 urs, 

C. :~ ;:;1'o;;.~:t;lrough in Il:lproving Head Ric e I.iilling 

;10';;u1'n 0:: Di1'lani - ':Idcntification of Hev 

:Jt;,r.:-.inc of Di'l1al1i~; J and 

D.. l!o:~ :)i:l~ni Strain Iby :.7urtl1er Boost Guyana 

:1100 :Jo::-.rd and Privatc lYills' Income by 17.1 

IJ.2.15.0,1 Jollars. 
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A. CO;,:.,':':~::~TIOH Oli' HIGH r.'].J-:'}J __ C,liPII.CITY il.IlfJ ~!ID:S .. -. ... ------- .;,:;.::;,...;:;.;----- - -

!)i,;;:o.ll:', Gcreened f'rOl:l moro than 260 high yielding 

rico vurieties tested a'c Dlacle Bush Polder, has been 
round 'co be the highect or occasionally second highest 

yicll~in~ in 7 variety yield 'tests over 2 years of 4 
cO~lcecutive seasons (spring crop 1931 through au'turon 
cro:) 1933). Table 1 gives the results of these seven 
tec';;c. DeCiluse of' its high yield capacity and high 
rocic';;al1cc to the major diseases, it Nas recommended 
to rcplo.ce a Guyanese variety Rustic, also an e::';;ra 
101113 rice, in Ji.ug;ust 19G2 (IRI quarterly Prol3ress 
~~ol)ortj Eo. 3, August 19C2). 

'i':~e t;ec-c ,to determine Diu::mi performance under COD1L'ler­
ci:il. production scale lias first conducted ot Dlack 
Dusll :'older State I'arm in autumn crop 19G2. 
Givoc t~lC results. In ';;hi8 test; Diuani (1.5 
produced 6.30 t/ha (/:.0 bag/acre) whereas the 

Table 2 
acre size) 
control 

v.::.rie'Gios I:.ust,ic and S';;nr~onnet, respec';;i vely, producol':. 
1:, ;;5 t/;lO. (27 bag/acre) and 3.77 t/ha (2l. bag/acre). 
:,'i,;.::.:,-i ou'cyielded' the local varieties by 46 up to 67~;. 

In Gl11"ing crop 1933, SUC!l cO);lmercial production test 
H['.C e:~)D.l1ded to iliust Donerara (Bel Field) .:mcl Bssequibo 
,J'cc.te ::'arru. The plot oizes of Diuani Here 5 acres up 
to r, C!.crea. Table 3 gives the results. !)iwani produced 
5.1j to 6.60 t/ha (J3 to 1¥2 bag/acre) depending on 
10c~:rGiol1s 1tThereas ilustic produced 1,.09 -Co 4.56 t/ha 
(26 'GO 29 bag/acre). Diunni out yielded Rustic by 27 

"1'~') "'0 I ".' ... 1.1 :~;;/J. 

In Qutuun crop tIns year, the commercial production 
tects Hore greatly e:;:petl1cled to a number of locations 

tllrOU~;lOU-C the Hhole of Guyana. The size of plots 

vDrleLl from 3.75 acre tilp t;o Illore than 100 acres, \'llnch, 
il1lloec.1., covered small f"arl:lS and large f'arr:lS COJ;U:lonly 
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-Varict-f 
'.Diwani 
CICA'4 ,. . -aoro. 
CICA 8 
CICA6.;, 

. 75490 
11 

75I.Ob· . 
J266 
CICA 9 
GRZ77-2 
1/4lt26 
cha:mpi.on 
Rustic 

'57:8-

5 . 

'. 

.- . - { : 
Yi~ldr; of Di'\lani COT.ipared luth Rustic, :}t.~honnet· and -Oth.;;;~ .- -. -_. :;- .. 
i.n !Jcven Vari.ety Yield Tests at : Re5carcn Plots of' Black Bush 
Polder and l·x,n Repos,. GUyana, Spring Crop 1982 .Through AutUIilIl 
Crop 1983. . . . 

Sptir.g era]) 
-(D3?)-

Yield 

t/ha ~a 
9.28' ili.:.!t 
9.'W" . .:. , 
"8.6, .. 
.S.55 .. , 
8.44 
8.34 
8.00 
8.00 
7.82 
7.19 
7.DD 
6.87 
6.BI,. 
6.8D 100.0 
Q,:E " •. 98.8 

1982 . 

Autumn Crop 
-(BBP)-

'Var:iety 

ClCA 8 
Di1.:ani 
CICA·4 
,11 

Jtolst.ic 
75490 
IR22 
Eloni . 
ClCA 6 
J266 
CICA 9 

. 75406 
Ch~ .. l·"loion 
Gfi277-2 
§.{£ 

Yiel"d __ --,;:­
tjha 'f,a 

7.29 
'1.24 
'/."lb 
6.87 
6:$3 
.~ 

6.70. 
6.6:1 
6.62 
6.59 
6.27 
6.20 
6.05 
6.01 
k1l2. 

. "Yield 

V~riety ;t;.j'ha 
Dillani ~. me­
J 229 
Rustic 
Eroru:­
J,67 
J351 
J369 
crCA 8 
J258 • 
J383 

.IR22 
J384 
J311 
~ 

7.01 'J.06.5 .:c.mr '.' 
6.'54 ., 

Uf': 100.0 
6.26 . : . 
6:19 ' •. 
5.93 .. 
:5.5.5 . 
:5.51 
5.51 
5.42 
5.11 
5.02 
4.72 71.7 

Spring Crop 
-(EBP)-' 

Late Spri~ Crop 
'-(BBP)-

J.utumn Crop 
"(~BP)-

Autumn Crop 
. - (J.lcm 1iepos)- . 

., . ., , 

1[a:riety 
'Diwilni 
Rustic 
Champion 

. CIC~ g 
N =2 

J;;J.oJU 
CICA 9 
~L1L 
Be.lleulll 

-' 

. Yield Yield Yie1.d 'Yj eld 

t/ha· V2Tiety t/ha co:,a .. _-Vn.ricty .- t./ha "a "Variety t/ha f.a· ,. .... 
Dhmni '107.7 ,·Di".:::mi :2...Q£. Wo .30 

T-1lO ~ 
~ TIU J367 4..92 

R~stic ." .. b • 5 J.OO.O '.J);!! 8.70 Diwani 4.89 bQ~ 
b.ltl -- . J229" . 8.45 Rustic -4.66 100.0 

7.67 
7.[,1. 
7.56 

. 7.43 
6.93 
L.70 
3-89 

Vl.ral-T~13 
GICA 9 . 6.00 . = 7.32 J;[~.4.63 
1Tir.;ll-T7720b 5.74 .. J:}67 7.24 J369 4.53 
V;,rcl.-T,J~ 5.59 J383 ~ 7.07 J35S 4.37 

to ~~9 5.47 "369 6.8) IR22 4.27 
II _. #21+b 5,37 Rustic a lOO.D SiB 4.25 
.II #3'0 5.J.9 .. CICA.9; .-45 CleA 9 J,..:n .. -fl1gb 5.:!.6 3386 5:62 J)83 3.93 
it' ··flg .. 5.15 -~. .2.:li 78.6'J385' .-3.21. 
~ 4.80 70.0 J3;' .1j:.20 . J3S6' 3.J.2· 

'-
a: The yiel.d bf' RUstic is used -as the base (;! .. OO,~)- to ino.:icate th~ -reJ..atiye 

yield ¢'oi' DitJani and St4lI'bonnet (SiB). ~ .. 
b: The m~Ui~ ~4turation r~ce selections imported ~rom CIAT, Colomb~a~' Only 

eiGht out of. 30 selections shoWing good hC::lu rice ~eld5 are listed here .. .. .. . .. , .. 

. , 
IRI RESEARCH· INSTITUTE", ING. 

CONSULTANT. TO GoR.B. 

, , 
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" , , , 

91.2 

.' 
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Table 2. 

YioJ..(~G of Dhlani and Colt~rol Varieties - Rustic and St;::l';)ol1l1c'i; 

Uru'::.cr Commercial Scale Production, Autumn Crop 1982, Dl.:tc:: 
DLW:l :'older. 

Plot Size Yield (1410 moisture) 
Yf1E!etX -AcreG- -t/hD.- -Bag/acre- -' J-, 

::iuD.ni 1.5 6.3 40 IJ:.C.l 

:::uatic - 4.25 27 100.0 
, .. tnrbotmet - 3.77 24 ,'" 9 "u. 

Table 3 •. 

7iol(~[J 

bonnet 
of Diwani and Control Varietiea 
Ul1der Commercial Scale Production 

llustic, N and ,;·c.:tr­

in Three Regions, 

I:l['.c!~ jJush 
~'olL,or 

:~,::o'i; :JciJerara 
~.Dsc('uii>o 
CO~"I.:::i 

Plot Size 
of DiuD.ni 
Ha ('Acre r' 

4J86(l2) 

2.23(5.5) 

3.24(3) 

Varieties 
-----------------~-.. -----
Diwani 
t/ha Bail 

acre 

5.97 38 

5.66 36 

6.60 42 

Rustic 
t7ha Bag7 

acre 

ll·.40 28 
l~.09 26 

h.56 29 

t7ha DC'.V 
ncro 

4.40 "1r'· 
/,<.) 

6.11 38.9 4.35 ~.7. 7 4.40 rt ,'. ,.U 
140.l} 100.0 

IJtGr-

f.9r-~P~ 
1..1/ ~~I..~ 

:s::~dacr 

~ • '7'7 2~ 

J • '1'7 24 
de 

If 'i'~lC ~rielcJ. of control vnl'iety Rustic is used as the be-.GO (lOO.O;';) 
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ceCil ill Guyana. In lilOS'C cases, ::lustic uas used as 

tl!o con:t.rol variety, but in a fe\i cases other varieties, 
;:'cal';J0 i1l1e'G, n, T or DG-79, 1'lere also used as the 
co~~,tl'ol. DiiVani and thc control variety uere gr01',n 
sit~C ::'y side or uitl1in 2. very silort distance. The 

in.Llucncc of variation in microclililatic and soils 
condi'cions i1as 1l1inimizecl. 

'i.'!lC conditions under 1'rhici1 Di"t-mni 1'laS tes'ced included: 

1. fertile and vcry favourable nucroclimatic 
conditions for rice culture, , 

2, areas very conducive to the incidence of 
blast and/or broun leaf spots, 

J. salty soil, 
I:,. high land ui:cllou'c adequate irrigation, 
5. culture 1'ri-cllout .fertilizer inpu"~s •. 
G. w'ater shortago, and 

'7. poor uater rJcU1a~e1l1ent and Hoed control. 

I!lr:coc'., should DiHani pOl'form 1'lell under such a varic'cy 

of cO"1(~itions, it shoul::l be regarded a variety of ,'rido 
c..(~.['.p·tc.:t,i on in Guyana_ 

TilO roeults of the teste are given in Table 1" As can 

JO eocn from the resul'ce, Dhvani produced 3.12 t/ha 
(1'.7.8 ;)1:,,&'acre) up to S.DI, t/ha (3(;.4 bag/acre) whcl'eae 
'c::o cont,rol variety i:;uc-t;ic produced bo'cueen 1. 57 t/:la 
(10 Jo.do.cre) and I}.dl:, 'c/llD. (Jo.d bag/acrc). Tbt.s. 
-:-,i";r[tl'i out yielded the local varieties by 11.3 up to 

Doro 'c:1['.n 100%. On the 
',~, .. ,' ') 1 c> r:.<11 or 1.1;(' ..... U,-,v:L,C ! Y l-Q-')/{) ~\J 

i:1Cl'Ctli::'le! 

average, Dhw.ni out yielded 
t/ha (10 ba~acre) almost 

:li,r'::'l1:'.. out yielded Ru'stic more obviously at the locatione 

UilCl'O come adverse condit;ions exist such as conducive 
to (iacQse incidcnce, uater shortage or salty. 



Table -4. 

Yields o:f 1li'nmi and Control Varieties - Ru:::;"!;ic,. Jl, Starbonnet, T 

and BG-79 Under cqJll!llercial Scale Production 7lli-ouVlout Guyana, .l\utuIim· 

Crop 1983 

. Plot Size 
Oi'1JIuairl 

Ha· , 
. :I.ocotions 'Conditions (Acres) Di'i'lani N' 

·1.:-89 
(f2) 

' . .BG-79 
." . jz;seguio~ State..Farm . €Dl:lst· ""_lea:f 27.92 4.43' 

'. . ' lJro,m spot . (69). .' .'(28.2) 
. . , ·o.ft;en serious "'~ ~~... ..' . 

" .;Eiibo·.Pr;;'~te J!~ -:. ~':'.:U"ter short~ge\~~.:3.'2'4·, ~,,'-.. ,:3.21}' . ';.57'/ 
,.' ' .. <'-:. :, ,',:' .~, .' ," .-in .early··s-tage;.; :(8) . (2.0:-6):"> (3.0) '.' 

- . -but -no :d~sease' .''''.' 

E/bo Cooperative 
"Farm 

\loot 'Dewerara 

. ~ -E::lst D eiiJerara' 

Cane Grove 

. '. -]". '.' . 
Ji'--!,on'tln.~a, ~tce' _'. 'c 

'BlaCK Bush Polder, 

. cons~rc3.ints .:. . . .... 

Water :management. ~ .. .9D 
.and ",eed control (22). 
less. d.deal 

'llotorious .:for 27.00 
blast incidence (42) 

Salty conditions 1.52 
. . . ,(3 •. 75) . .'''-', 

Blast somet:Lmes "14.57 
serious (36) 

Blast sometimes 4.05 
serious ,(10) . 

• '- > 

:Highland, 'no " 2.43 
':fertilizer 'in-- (6) 

- :put and :id eal 
il'I"igation not 

'mn.1.ntained -, 
". 4_ 

Blast sOfoletiwes ' :,.43 
ser.ious . (6): 

"3:n, ' __ '" 
(~9.g) .' ,,' , . . .., 

6.04 4.47 
(38.4) (?8.4) 

5.46 1;..84 
(34.7) (30. C) 

5.46 ;I "'5 
·(34.7) (22.6) 

5.03 3.77 
(32) (24) 

3.51, 
'(22.5) • -

. -
-4.52 

(28'.8) --.. 
':3 .22d . i;..78c 

(30.4l) (20.1,&) 
1.48.5 100.0 ' 

3.93' 
(25) 

., -
, .. ":. 

" 
. , 

'-

-.- . 
- - ...... -. 

:=-. < • 

.' :;l...89 
, ~'(l2) 

" .' ... 2~72 
.., ':- . :(.17.:3) 

-. >. ....... 
-:- - - --.... 

,~ .']:4 
~{20) 

,',- . 

a: The yield data ; ... ere -supplied by the cooperc:!.tiI!~ i'n.rmers in c_orobine 
"bag per acre, and ope combine 'bag weigh~. bct ... !Ccn 150 and 180 pounde:_ 
However in our calculation, all of the bag~ Grc ~~Gumed to weigh 
140 pou~as per bag~ so that inflated data are avoided. .' 

.. 

. 'p: Th" Yl.e.Ld o:f c0Iit.rol variety, Rustic is used tIm bose (IOO. 0%). 
• • '. J 

c.: .. Av~rage y:ielc1 .. calc~lated :from the ~um o.f t.otn:L o.cr~age. 

d: Average yield calculated :frOID the :five ·:figu;r-eG' liGte.d _ in' this 
table •. .. 

... , 
. ' , 

i 
.' 
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T;le ~rielcl difference becomes less significant ltThere 

'c:!e eOl1clitions are flore ideal. Under the ideal 
conr.:i"cioll we assumo tho D.,--.:::imum yield capacity is 
e::pl"occed.. This suggests that Rustic is more sensitive 
'co 'G::e environmental conditions than Dil-Tani and eJ:plainG 
U:l:' ~:'m:;tic is not stable. 

:.t J:!:Gcer:.uibo State !7arD -tThere in autUL'ln crop seaSOllS 
l'icc o;':-"cen sui'fers frol:l serious blast and brol"Tl1 leaf 
:::;~)O"G c:iGeases dDJllages, Diunni produced 4.1:-3 t/ha 
(~G.::: ;J.:t8!acre) vrhereas ilustic produced 2.35 t/ha 
(15 :J.::.G!acre). The low yield of Rustic uas caused by 
'G:lD :::;er:1.ous damages of l1ec!~ rot (blast) and bro1fTl1 lec.f 
:::;po'v::,;. :-)itmni in this crop also suffered from some 

fU:l~lG diseases (broun :::;pots) on the leaves, hOt"rever, 
'G:lC t~:1.:::;eo.ses became obvious after the grains uere filled • 

. ":G .:-, private farm close 'GO the coast in :Cssequibo, 
:)i17'::':1i 11roduced 3.24 t/ha (20.6 bag/acre) "Ihereas ;lustic 

l)rol~uce(l 1. 57 t/ha (10 ba~/acre). A'c this location 
diGe.::.ce:::; were not com:;t,raints, but the field had lrater 
S~~Ol"'''vC'.~C until l~2 c1o.ys nr-cer seedinc;. 

:JO"G:: :"::'~rani and Rustic Here stunted at 
For this reason, 
harvesting tilile. 

':i.'lle :J5.::; yield difference suggests that Rustic is more 
pro:le 'GO uater shortage 'chan Di1'lani. This i:::; supporte(~ 1)"1 

:::;i~~:;;'::'icantly deeper roo"c development of dhTani than l'.uctic, 
u;lic:, ~~as observed by 'CrlD State Farm lianager, GRB, ]!;sDec'uiJo. 

::l; .::. co-operative farm in Lssequibo, Di1"rani produced 436 
,;Ji'.[;::'; of: Dhmni paddy on 22 acres of 110H field (19.8 bado.crc) 

H~lCl'ev"G 0. nearby farEI ~rielded 12 bag/acre o:~ Starbonne'c 

p.::.tk~7. ~le cooperative farm uas neVT to rice cultivction. 
'::'!1(~" ror this reason, their uater lJW.nagement and t'feed 
control \Ias not maintained at satisfactory conditions. 
Uncler :::;uch less than ideal management conditions Dhmni OU"~­
yielded Starbonnet 'by Dore than 65~ indicating the forner 

Co.11 tolerate adverse l;1,anagement conca tions more than t~le 
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10. 
lc-J;t.ar. Berbice f'arrolers claim that the same is true 
1iit;1 :::::'22 over Starbonnat;. They have learned of i;his 

f'rOi.l their experience over a number of yectrs. Because 
of ·;;::i;:;, m.22 has over ',jaken Starbonnet C,Ild become the 
;'lOC'" yrevalent variety (75~) in Derbice. 11122 has never 
llool:. :;.'oleased officiD.11y. 

:c'" n private farm in ~;est Demerara, Di,'rani produced 
6.01:- ·i;/:1D. (33.4 bag/acre) ;'lhereas N produced 4.47 t/hc. 
(2:':.1:. ~Jng/acre). The £!.rea is notorious for blast disoD.cC 
incidonce. Its geographic location is similar to Caledonio. 
";101'0 G~2 used to carry out the blast tests because of 

very :lec.vy incidence of the diseases. The cooperatins 
f'o.ruor claimed that if he had planted RustiC, he probabl:' 
coul<l not get more than 2.35 t/ha (15 bag/acre). His 
o::;.)orio11ce suggested tha'" Ilustic is more susceptible to 
t!!O ~JIC'.Gt diseases than E. For this reason Nwas used. 
The ~; rice still sufi'ered from obvious blast disease Oll1Ct 

relr>cived fungicide spray whereas Dhrani did not. 

!.',j c, loccttion by the coast (Bel field) where 'ehe soils 

0;:"i;011 :)ocome salty, Dhroni produced 5.46 t/ha (34.7 ba[:;/ 
c.cre) ui1ereas RustiC also produced fairly uell 4.84 '1:;/110. 

C:;o.G "jD.g/acre)~ Nevertheless, Dh,ani out yielded Rustic 

by 11.J:':. At this locntion disease incidence 'IiTaS not 
obcorvocl. Under the conditions (at our research plot) 
iI, lIllich disease inc.idence Has not observed, DiHani out­

yiold::'; ::ustic by 4 up to Lif,. Apparently, the salty soil 
ll2.'J ;;:i.don the yield difference by 3.3 up to 7.3%. Thin 
1:oul(~ ouggest Rustic is l~ore sensitive to salt or in other 
1:01'(,0, ~)iwani is more oD.1'i; tolerant. The salt tolerant 

GUY2.11eGC variety T produced 3.93 t/ha (25 bag/acre) at 
t;lic pnrticular location. 
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.':.'G c. locution appro;:imatcly 2 to 3 miles :£'rolU the coact 

in _~:::ct Demerara (Bel ~:ield), Dhlani produced 5.l,6 t/l1c. 

(J/:.. '7 ;Jag/acre) whereaG :.-Lustic at tho nearby location 

produced 3.55 t/ha (22.5 hag/acre). j~t this location 
il1ci(~el1ce of blast diseases sometimes m.::.y occur in 

c.tri;uiJl1 crop seasons. 

_~t v. locution approJ::imc.toly 5 to 6 miles from the coast 

in eC.ne Grove, DiHalli produced 5.03 t/11u (32 bag! acre) 

ul:.cl'eD.G i.1ustic produced:; .03 t/ha (24 bag/acre). BecC'-tlGc 

of bl::-'::3"c disease incidence the cooperating farmer spro.yec: 
;':'u~l::;icille for Rustic and other local varieties (N and r;:12:::) 

bU'G i10'G for DiwC)_ni. Dium1i did not suffer from the blaG-c 

c~i::;eo.:Je attack. The cost of the fungicid::. spray i'ras 

c.:.)p1'o::il:Jately $10.00 per acre. 

~':i; c. location in l!'rontlund of Eerbice Hhere the field 

is ci-Guc.'!;ed in highland area, and for 'Ghis reason proper 

irriGc.-Gion was not mo.intmned, Divlani ,Produced 3.54 t/11['. 

(22.5 bag/acre) 1I1ithout any fertilizer inputs. Under 

'Ghe GDY.1e condition, EG-'79 produc ed 2.72 t/lla (17.3 bag/o.c1'e). 

::;::'n~e fc.r;ners plant BG-79 on the land of less ideal concli-Giol1. 

T"le7 claim that this traditional variety does not need lli:3~l 

il1:.'_)u-CG and Can stand uc~verse conditions better than improved 

11i£;:l yielding varieties. The results of this test may 

clru.'ify the incorrect 1;elief of many farmers, agronomis-i;G, 

al1(~ Govermnent officiulG, that all of hiC;h yielding 

v~'.rie'Gies produced well only under the ideal conditione 

uml :l:l.Gll inputs. 

[,'u;:i11c.r_1-) and Guyana hove very similar cliliJate and soils. 

Eo:rover, Suriname docs not recommend TSP for their 

vC'.l'ioties including DiiTOlli. \-!hereas nost Guyanese faI'!:lCi'G 

G-Gron~.y insist that hulf bag per acre of TSP be needed. 

_)It:101).~l GRB has recomr.1ended that TSP be upplied every 
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0·1:;:101' crop, most fnrll1ero do not seem to follow such 

rocoi.l:2011clati0l1. Their ot;rong belief in T['P effect 

ll;:.O i)ro1Jably come from their experience .-rith Starbonne'G. 

T:10 ;;:'':;'C'G that Surinnme farmers out yielded Guyanese 

f~.rL1Cl'G by 40% (9 bag/<2cre) ~rithout T3P ~IOuld suggest 

tll~r1:; :~uriname's varietioG (including DiHani) laay 

o::)loH the native soil phosphof.ous mre effectively: 

t:l2.il Guyanese varieties. Our fertilizer tests over 

'GelC ~x.u:;·1:; two yoars in jJlack Bush Polder also demonstratc 

t.:l2.t -1:;i10 rice yield in most farms can be raaintained 

~dti!ou-1:; TSP. In vie\! of '"hose results, when Dhmni 

ic rocor_lLlended for COlillilcl'cial production, lore may reduco 

T;~i' ;)7 half -frQli1 half bag pOl' acre -;to 0. quar-ter bag per 

c>.qrc. ,).'~iis recolllitenclation applies to most farms whero 

7::::' ::.:-.c been already 2.pplied each crop for a number of 

yo2.rc. For some particular soils or area "l"1here TSP 

pl2.~r::; n critical role to rmntain the yield, such a 

recOl:nondation may no'" apply. Either eJ::tcnsion vrorkerG 
Or ~;OCl1 farmers may locate such specific D_reas by their 

o:::')Oriel1ce and/or soil t.eS'Gs. IIm-lever, such areas 

occup:' only a small f.ra:::'"ion. 

B. ,n-_ ... _;~! ~!;~Y BOOST GUYMI;8~ :lICE FllRI-ffiH.S· DIGOi-iE BY _ ..... ----------------------------------
2C.7 ~;ITJLION DOLLlI.!1S _li'nJUHLY 
--.~--.. ----------------
1;.1 2. rocent meeting of GJ.B on seed priduction for 1981:­
(1')[,']-11-25). a deci8io1"1 "ras made to SO~J 1, 000 acres 

c.'o 'G:lC -1:;11ree State FarrJG of GRB to produce the seed of 

;;il:.:::11i in this coming spring crop 19C4. The seed 

protlucecl from this can be used to sovr 20.000 to 30, 000 

(lcrOG of Divrani in aU'GUr.lll crop of 1964. In 1985 "\~e 

o::poc-1:; t.hat bet"l'J'een 140,000 acres (tuo crops combined 

'GO ~C'G:lOr) ,-.rill be planted to Diirrani as shown in Table 5. 
~;!ic projection is nude based on the t.rend in which N o.nd 

~(1.ls-Gic spread in the I'rhole Guyana and IR22 in Berbice 

l'oGion. Table 5 also shows the projection up to 1937. 
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Crop -:cC'.l" 

Sprint; 19C1:~ 
Autu;.1i1 19G1:­
Total .19th 
Spri110 1985 
A'ut,,--,-, ] "'\5 ... '"\. . "' ... ..J.. _/u 
Toto.l 1S'G5 

SprinG 19G;o 
A, t . l"r·o~ i"iU Ur.:l:.l yu' 

~ " Tote1 l~[;o 

SprinG 1987 
AutUl;m 19(i7 
Total 19(;7 

13. 

Table 5 
Incroase in Net Income due to Replacement of GU7Qnese Commercial Varieties 

\'lith Di>1o.ni o.nd Ne\'l Di\l1D.1U Strain 

l\crca.E!:e of Padd~es in 1'lholc Guyanaf 
Total!!' Di\lmni New Di\'lo.ni Strain 

p'-.. ...... -Acres 

113 000 
133 000 
246 000 
113 000 
133 000 
246 000 
113 000 
133 000 
246 000 
113 000 
133 000 
246 000 

3 000 
.- 31 500 

34 500 
65 000 
75 000 

140 000 
30 000 
10 000 
1;.0 000 
10 000 
10 000 
20 000 

L~ 
4 

120 
3 600 
3 720 

70 000 
90 000 

160 000 
100 000 
100 000 
200 000 

Increaso in 
Net Incor.1e 
due to ::)i1:Ie­
ni and. ITc,-r 
DiwD.ni~ 
Strnin~ 
-£,1 G1.011ers 

(G '" ) 
~l) -

0.36 
3. G2 
4 1 ,', -. () 

Increase in 
Net Income 
due to New 
Diwnni b 
Strain 
-ill dollars 

(G$)-

-
5.99 
7.70 

13.69 

15.55 
8.55 

17.10 

Total Increase 
in Income 
Annually 
-l·r dollars 

(G$)-

16.97 

37.95 

43.715 

" 

__ .. ~._ • ........ _-1> ... _, _____ ~_ ---------___ • ______ .~_, ___ ., ________________ _ 

Q.. Increase in net income due to lJiwtil1::k ::iVe!' ~ the 'proviouG ;}aar' in 'which' no Dii~ani was 
planted, assuming Diwani will out yield by 5 bag ?er ccre. The major beneficiaries 
nre farmers. 

J. Increase in net income due to New Diwo.ni StrD.in JecD.use of higher milling return 
of this strain, assuming New Diwani Strain produceG as well as Di\'lani. The major 
beneficiaries nre GRB and private mills. 

c. The fig,ure includes those due to Di",o.ni and Nei'l Jiunni Strain beco.use of yield 
incroo.se over Rustic. It is assumed that Diwani l)roduces as wol1 as Nel'; Diwani Strain. 

~. 3o.sed on the target acreago projected by Guyana ~icc Joard. 

e. 30.sed on Jeff C. H. Wang (IRI Reseurch SpecialiGt's) estimation with "l'rhich L.G. 8=11 
(rihnager, Production, Research and llictension, G::2) :l[\S concurred. 

:Z. Based on Jeff C. H. i!iang t 5 estimation. 



~\'oq 'G~lC presentation ill' the previous section it is 

quite conservative to c:~ect that a yield increase of ;; 
l.l;;'GG :)cr acre can· be o~)tuined. As ,'TaS nentioned earliol' 

11~'-01 ~T (\ .c.\.v -J ,/ 

farmers outyiolc1ed 

bag/acre of puc1<.1.y. 

4 to 5 bag/acro may 

Guyanese farmors by appro~::;i,­

In the spGcialist's opinion, 

be attributed to variGtal 

dri:Z-:::'Ol'CilCe while the balance is attribu'Gec~ to the difl'crOilco 

ill 'G~lO culture practicGs 

nci::;:l;)Ouring countries. 

a yiold increase of 6.31:-

and husbandry 0GtNeen thG t,'l0 

Our test rGsults indicate thc.'G 

bag/acre in test; plots and thc":c, o:~' 

aoro -:;:l.::.n 10 bag/acre in regional tests ,'lOrc obtained. 

TlliG .yould support that unticipation of an increase 

0;;: ;; ;JuG!acre is quito conservative. 

:1o.Getl on this assumption, it is estimat.ed that the 

inc1'o2.Gc in net income 00 8121.25 per acrc. The 

c['.1culo:;;ion is based on that : 

(1) One bag paddy sells $30, 

C::) The harvestin:; costs are ::;:1.00 pelr bag, 

(3 ) Half of the total savings due to reduction 

of TSP froD half bag to a C],uarter bag 

per acre (~:;12. 50) and omi'0tinz of one fungicil:o 
spray (::;10) is accounted for the cost reduc'Gioi1. 

Thus '0:1C calculation is us fol10"s: 

5 b "30 ,. "11::0 00 ag :;c ,-!J long = ~ ) 

5 b - .- ... r,/,)" '" -_ " I, 0 00 - 8.6 ...... <)U ! \...~b ':) '-01. 

-I'} ($12..2Q....::- ::;].:;::!JJ.}_;;;;= __ ,;::.:"-=1:1_32 

Net il1Cl'Co.se == ~a21 25/acre 

In i'iQ.u'ing out the cost reduction, half of the total 

Go.vin~s (TSP and fungicide spray) is used because 

fun::;':cil~G opl:'ay i;:; npt, Co very_ oo=on pr;::ctico -:for mnny 

srJ.."l.ll lo.ri:lerS and many farmers may not be Nil1ing to 

roc1uc c t~le TSP to a quar'Ger bag per acre im tially. 
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Tl'D.llOl<:j;ing "the above figure into the nutional scale wc 

projcc·c ·that in the ne:~·G t,i"!O years i"le can boost the rice 

fo.l'i]OrS~ income by 21.15G:I dollars. Once Diwani star'GG 

to occupy appro}d.mately 57~·~, the increase in income 11ill 

be l,?:~ dollars (U8:;5.6'7E) annually in 19G5. This figure 

uill 1'oo.c11 $26. ?I.I (U;:;~~C. 9~I) annually if' 90;'; of Guyanese 

lX:(~.(~le:J are occupied by Dhrani. Thus tIle total eJg>ensc::; 

01' J_:1 operation (~;G.l!:) over more than :3 years in the 

Po.ct Cail be paid off' l:ithin a very short period of 'Gir.1C. 

:~ lJ.I:~ ·':~'L"':IIlOUGH IN nI']O"VIIIG HEflD RIC~ ilILLIEG RBTlBN _._--_ ..... _----------------_ .... _----------
0) -n::.-,_;U - IDENT1l7IC_h.TIOlT OF NEil BTP..AIIJS 010' DIUJ\.NI ------.... _------------------------------
:;: :tr~'. long rices like ~iiTani and. Rustic, though 

crGtrc.c·ci ve in shape, (10 not produce good milling retUl"'11. 

:::n '"m:'il1ame. selection of' extra long rice is traditiol1c-0-ly 
re(:uired. but recent reports from there indicate this doce 

not P<:.:7 economically. 1~ "TaS pointed out by t;he speciciirl"c 

ill 2.11 eo.rlier report, in order to improve the head rice 

i:riJ_J.ing, selection of e::'Gra long rices should be avoi(~otl. 

;;;::Vi"l;':; confirmed high and stable yield c~p2.city of Di .. :ani 

u,1J:.~ i"bo Hide adapta.tion in Guyana, ideally 110 would lito 

to :'~VO a Di"I"lani "hich retuins Dhrani ~s yield capacity, 

l,ldc ;::clo.ptation and diecase resistanco bu·t ullich are 

10:"':'; :::;ruined and has eU0stantially higher head rice 

Dillin.:.; return. In roGli'GY, we have ic'-entified a feu GUC" 

c·tro.LlG from. a mul·i;iplicution plot in Bluck Bush Polder. 

r:w ~)lot Has laid ou·G o.ccording to head-ro,·Is method and 

il""vol voel more than 1, 000 head rm·lS. 

'J:;lCSC n·orains may have boen developed f'rom: 
(1) 

(2) 

Segregation 

Natural cronses 

(3 ) Iifiltation and 

with other varieties 

(I:,) Contamination of other ofT-type varieties 

I:orp:lOlogica11y they arc very similar to the standard 
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Table 6 

Agl'onor;l:"C characteristics of Standard :::;:~tra Long Diwani and 

SeH,r-e.::. N'a~l Diwani Strains Autumn Crcp 198), Jla.(:l~ Bush Polder 

lIaturation 
Harvest '" - 1 " 1 an~c .. l? 1/ ?ubscent Yield Hf'igb-r; 1':;' c;Tel:;"i ng 

-c:n- -days- -Ohiii~- or Gln;)orous -t/ha:{Bag!acre) •••• .-4 ........ ~ ________ 

112.2 90 130 9.3 G 6.50 
101.3 84 128 10.0 ,~ 1~.$3 • 
109.3 80 120 12.0 'p 5.49 
100.3 83 123 7.0 i' 4.85 
118.7 86 126 10.0 ;: " Ga 

l..; :r 7.77 
101.3 87 127 10.0 -) ,~; GOt 7.28 • 
106.1 8l~ 124 10.0 J 6.24 

a: i>lixturc of both pubscent and glaborous gl'.:!.ina were found in the 
srune hc.:!.d row, resulting from segregation. 

(41.3 ) 
(31.0) 
(34.9) 
(30.8) 
(49.4) 
(46.3 ) 
(39.7) 
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Table 7. 

!l.ice Qualities.of Standard GJ::tra Long Diwani, Ije~T Di~lo.ni Strains and 

Two Control Varieties Rustic, Starbonnet and Dluebolle 

Yield 
HR 
% 

Chalkiness ---
Grain Type 

starbonnct 

B1uebelle 
Rustic 
Standal'c: :;iuo.ni 
lIDS;;'33 (:?) 

NOS~:66 (:? ) 
NO Si;f40L~ (:' ) 

NDSj;f551 (p) 

NDSi;~55]' (G) 

NDst5C9(p) 

NDSiif5G9 (G) 

NDs·1'''2'' Co, \ itO ... ~., ... I 

L. 
L. 

E.L. 
E.L. 
L. 
L. 
L. 
L. 

L. 

E.L./L. 
L. 
L. 

21,f-26a 

2 1(-26 a 

28 
23-26 

9.2a 7.2a 

9.6a 7.5a 

11.3 9.0 
11.0 8.5 

8.8 6.7 
8.9 6.7 
8.9 6.6 
2..4 __ 7""'.=,1 

~ 7.4 
10.L,_ 7._8 
_9·;3 . , _ .. §.:,9,. 

9.0 6.7 

6.7a 

6.9a 

8.0 
8.0 
6,4 
6.4 
6.4 

71 
70a 

71 
70 
72-
70 
70 

6.3 70 

62 
600. 

45-55 

45-58 
70 
68 
68 

-

69 

0.: Data from USDA Handbook No. 289 "Rice in the United Jtates: Varieties 
and Production <:. June 1973. 

D: Jata obtained Zrom the mixture of' Pubscent and glabOl"OUS NDS)551. 

c' 
I' 

8.5 

2.4 
8.,18 

4.3 
4.3 
2.8 

, b 
3 .L~ -

0.8 

• 
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1$. 

Tho :1:\jor differencoD of t;llese 

It is very 

t.~lOt1~~: "Gi1e other 12cchc.uisDS cannot D0 c::cludct:". 
_< n_~·~ .' 
....... ,.:..,:. • 7 ro::;pect;i vcly, 

__ 0 C:.l": -)0 seen frol:1 :e2.!Jlc 6, these s"'cro..in3 cll have 

J Ui) to 10 d.ays shorticr :'.«J.turtticdf thr:n 't11e' ct£lnd~rL~ 

:):~.::t2.:1:i... rrhis shortcni113 OJ: tilO:'Gura:t.ion, 11:;'1011 compo.rcc1 

u:::i:.:: 8·(,~".nclc:..rd !1it-'Te..ni, in (~Gsirable for GUyr-.n0se 

C"·:-- .... 11 .. ~ ...... ' ...... ~ "r\';"'I"!!lY\; 11::'l~~ .... J.·~o·\- r1 ........ rs 
oJV(,.... I.. ......... ~. ~J.,.J... C.l..!..:.. c ...... L. '>":'l..-J 

U2.:"'1e as the 

t.uo s'trains 

'£~lcir 'ljillorillG 

st;D.nc~ 2.1"''''1 Di-uc:ni. 

( .. 'l"i'~' °rr1 :'1- 1 :\iD r , 
L.Jt.) 'I:'>:J- ,",.11(, H! u 

• ". .. ".J 01 :'I ".("'.'")r')) 
.. JJ, .. -t.!_ !. ['J.1Ct ~. 'Uo'"_l" 

10::01' 'Go ;:lodorat;oly 10::01' yielding 

c·GC:.:J.(:.:~rc1 :liuani arc ~c.Jo:-cous. Iot 
'rhe 

10't:c:-c yioldins 
··1 .... ···o1-~ 1''''0< of' L ...... l.J _" u I~ •• 

strOoil1G ~~o ell puboscnti -:rhile o.ppro:i .... 

the ~rL\inG froD t,he tl'IO lli~hcr yielclil10 

O"Jviously, "I:;i10 

t;:;o :!.i~lor yIelding [ri.ir~ti:i.1s are sijill in ccgrcgnt,iol1. 

; ... incc c:;labrouanocD 

i~ cOi'lt,rollec1 by 2. 8il1~lc reccGsivG gonc, t "" ",1 '" l'''Ou r 
.... .1...... 0-1-';.:..1.1. U 

:Jtr~:~::'lC of ~;~551 and 5Cs: uill not; segrc0.:-.tc furti!ler 
u·:22.10 t:1C~ pubesent one::; !.:l1Y do so. 

'1'-'0 '·'0 ..... ·:· O"<;1S+)." 111")' '~'i '1':; '1 .. ·· · ...... s tllnt tilc r o no·, !::..:··r n ).' '1~ •• l •• u\,f V"n."\" v ... ~ __ ........ __ u ,:t,.'. 1,.1. ~L,) \. 0 ..... ~ • .1.'" 

!lC.VC Gu~)otantially J.liGllor head rice mill ins ret,t1.rn 

('::;~ v.:~ to 69~-;) "Gho.n -tho ct,lliidard e::t.rc .. lOllS :Jiilo.ni 

Obviously t:,o increc..so ill 1100.(1 rice lilillinr:;' 

rO"Gu,,':' rosulted frol:l t,w reduction in ::erl1cl f s len~th 

fro!:: C;. 5r.llil (0roml rico 01' ce.rgo .rice in Guyanese) in 
, '" -" • '" .<. •. <. - 7. r'",·,lnl ).·n ':-1'10 "lG", s,c~,a").·n"". G~:O ::.rGc..llc~arCt JJ~·Ho.m 1.10 '-' \J '-J \,f.l..~ Vol. _ :..; 

~~:c t;:IO higher yicl(lill~ crt,rains ( 1~r.51 .. ;J 
, "~"'C') , al1(!. ',,')U;; .I.uve 
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t:l0 10l1o-rth comparable or slightly longer than that of 

Dluobolle. one of its ancestors. i!hile the kernels of tl10 
four louer yielding strains (6.7 mm) are appro::d.raately 
15;; shorter than those 01' Bluebel.le (7 .5m). Nevertheless, 
t:1080 four strains can be classified as long grain rice. 

It HC!.S also interesting to note that the chalkiness 
in t;1080 strains reduced drastically to O.S - 6.~ 

fro!:l C - 1$% of that in the standard Dhrani. Thus 
'Ghe ij;lprovement was not only obtained in milling 
rotul"ll but also in reduction of chalkiness, an 
icr,?or'Gont parameter to d01'mgrade the rice quality in 
tho OD.rl~et ~ 

'fho <:\1,yl05e content, tho most important parameter 

uhic11 controls the cool~ing quality, of these strains 
re::u:im:; to be analysed. II'rom the parentage of Diwani, 

iTO e:::poct they should be in tho range between 23 and 

(~y 

8hould rice have on amylose 
and fluffy after coo!~ed. 

in this range it is 

The ~uulities (head rice, chalkiness and color) of 
t:1eso strains are comparable to or better than Star­
bonnet (Table 7). Identification of these strains 
may be claimed as a breakthrough in breeding of 
tropical high yielding varieties which have as hi~l 

qualities as do US long grain riccs. TIns was 
supported by one of the most authoritative rice 
breec1.ers (founder of tho miracle rice IRS) in the 
uorl(~'1 :::'Jr. Peter R. Jerunngs. He reported that so 
for 110 tropical high yiolding varietios 1'Thich can 

conpeto "lith US long grain rices in qualities have 
boe:l developed. He m,ade such a roport in a seminar 

"Thon he vis.i ted Guyana in I:Iay 1933. 

It is e:~ected t~t theso new Diwani strains retain 
all tho other properties of the standard Diwani such 
as yield capaCity, disoase resiqtance, wide adaptation 
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and cooldng quality. This may be especially so for the 

tHO :1igher Yielding glaborous strains ;:!55l and i:!582. 

Thus, 'che' chance to find out such strnins was 2 in 1,000. 

T~le GlJecialist e;:perience 'with Diwani tests over the 

pc.st t"TQ years would indicate that at least 3 more crop 

/1Ull time (a year and half)/be needed to develop the new 
Diuc\l1i strain for cOim'ilercial production. Should we 

folloH the most conventional method (crossing) to 

nt'cail1 the same improvOlilent, at least 5 years are 

needed. It took, in fact, 10 years and :3 years 

to release RustiC and Dit-Iani, respectively, from the 

initial crosses. How lucky we are! We must take the 

full advantage of this finding to develop them to 

cOl;nercial varieties because the length of time required 

is only one fifth of the conventional method. 

D. iI;::~: Jr::,NI STRAIN I-i1\Y DOOST GUYANA RIC;::; DOAHD AND 
----------------~~---------------------
"-'''rV''i:' T'IILL'S INCOr'ill BY 17.1 MILLION DOLL/illS ANNUALLY ;".;::---:..;...;;; ..... !..- ' ----------------------

'i':le ci)ecialist was the first to point out that the poor 

Dillin~ return of N nnd nustic might be one of the 

attri1)uting factors mal~ing GRB operation not profitable 

(r:'-!I -:Uo.rterly Pro gross :1eport No.3, Eay 1981). 

Usin:; the data obtained from the experiment plot at 

BlaCk Bush Polder, the specialist figured out GRB 

mi:;;l't lose 2N dollars because of poor milling quality 

of J.ust;:l.c and suggested arm management to review the 

problerl. 

The specialist recoramenc:ed DhTani to replace Rustic 

because of the former's high and stable yield. The 

1:1:1.1lin:; yield of D:l.wani is only slightly better than 

Rustic. It is interesting to study the magnitude of 

tho profits 1'1hich may arise from the high milling rice, 

ne,; ;)iuani strain, for GliB and the private mills. 

In this study four rice varieties harvested from the 
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reoenl'ch plot - Starbonnet, Rustic, Diwani and New 

Diunni Strains if55l and i;~582 were used as the materials. 

The Inboratory mill set up at Black Bush Polder was 
used to determine the milling yields (total white rice, 
hend rice and broken rice). The results are shown in 
Tn01e 3. Using these rosults we can calculnte the prices 
of tot<:l1 finished products (head rice and broken rice) 
of t~le four rice varieties after one bag of paddy is 
processed. Table 9 gives the results. 

_lS can be seen from TD.ble 9, when one bag ef paddy is 

milled, Sturbonnet, Rustic, Diwani and New Divlani Strain, 
respectively, preduce $37.44. 34.87, 35.01 and 38.43 
dellars of finished products. Here, it is assumed that 
one 0o.g (1[iO pound) of head rice sells $70.60 (current 
price of lihite Brice) Hhile one bag broken rice sells 

~;I:JI-.UO-. The results thus indicate one bag of new DiHani 

strain l1ill generate $38.11-3 - 35.01 - $3.42 more than 
stanc1nrd extra long Diwani. Standard eA-tra long Diwani 
out-produces Rustic by :;0.14, while new DivTani strain 

out-~roduces Starbonnet by $0.99. 

3ince an increase of 5 bag/acre is assumed, we can safely 
estimate that an average yield of 25 bag/acre be obtained 
in tlle nationwide scale. Thorefere, the increase in 

tllO income for GRB and private mills due to higher 

millin~ new Divmni strain 'Vnll be: 

~;3.1}2 x 25 = $85.50 per acre. 
Using tI1is figure, we can calculate the inc reuse due 

to neir Diwani strain in 1986 will be: 
::;C5.50/ acre x 160,000 acres = 13.68 million dollars. 

IIere it is ussumed that 160,000, acres (2 creps combined 
together) be planted to '!lie,,; Di'VTani Strains. 

The income incrouse may reach $17 Ilj if 200,000 acres (2 crops 

cOl1binos) or 81.3% of Guyana's paddies arc planted to neu 
::Jiuani strain (Table 5). 
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Table 8 

Laboratory lulling Yields of Four Rice Varieties from Autumn Crop 1983 

J:llillj.ng Yic.ld Total ncnd ricc 
Vo.rict"lT TotD.l :ri.s.'? Hcnd ricc. Brokell ri.c.~. equiva;tp~ ......... ~ ... ~ .. 
Dtc,j,"''.Jonnct 71.4 64.5 6.9 68.9 
:2.ustic 71.3 50:5 20.t 63.5 
,)hn:mi 70.2 53.5 16.7 64.1 
ITo," JiuO,ni 
StrCtin 71.8 66.8 5.0 70.0 

l. Sum of heo.d rice and brokcn l"ice in which b1'o::en rice is converted 

to head rice equivalent according to the nlarl:et l)rice. In Guyo.na 
the price of broken rice is somci'There betwcen 6J.6 and 67.7% of' 
white rice's. In this particular case He' have used 63.6;;6. 

.. 
" 
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Table 9. 

Total Pricos of Finished Products (Head Uice o.nc: Jroken Rico) of 

Four Rico Varieties after rSilling Of Ono DaG (11~0 Pound) of Padely 

Bag of :?addy Head Rice Brol:ol1 Rice 
Processed ~fog :(~?O-l}T-G~ ';3a';,;--(iGO-1:Y)T-Gf;l~ 

______ , '.--..0 ........ ;::;a...~ ... ____ ... ,....... _ 

One 0.502 35.44 0.051:· 2.hO 
Ono 0.393 27.75 0.159 7.12 
On0 0.416 29.37 0.126 5 .6l~ 

0110 0.520 36.71 o o~ ,\ • .) u 1.72 

*Basod on th0 assumption -chat one bag (HiO ~)OUl1cJ.) of Hoad 

rico soIls G$70.60 (curront price for whit;o rico B), 

vlhile tho brolwn rice is assumed to sell G844 CO per bag 
(180 pound). 

Total Pric,? 
Head 

:lice & Bkn. 

--- G$ 

37.82 
%.87 
35.01 

.38.43 

\ 

\ 
\ 

. , 
, . 

of 

Rice 

\ 
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In Gumranry. if 220,000 acres of paddies out of 246,000 

ncrcs 01' 89.4% Can be planted to Di\'lani and New Diwani 

strains, an increase o£ $43.78M income cnn be obtained 

i'or GUyo.nese farmers ($26.68]'11) and GUyana rice mills 

(:3l7.l0Ii) in 1987 (Table 5). This fully demonstrates 

hOil il:lportant rice research is to Guyana rice industry. 

Indeed, , the rice research e:h."penses are very humble whe11 

cor.lJ.x'.red with the return from the research work. 

III. ~~~g1X~_Q~~-Elli§EAgQU_IN_19§1 
As uas reported earlier, in 1983 the research programmes 

have beon expanded to the whole Guyana from Black Bush 

~older. The research plots which could meet the require­

ment of the level of the international standard were laic 

out crt J3lack Bush Polder, Io,lARDS, Rice Research Station 

and ~bn }lepos Guyana School of Agriculture, while the 

plots of applied research type (in large plot size and 

ir.i.t:lOut replication) were laid out at the State Farm of 

~~ascC1.uibo • 

!et '(;11e time when this report was being prepared, one of 

tho val~iety yield trials '\'lhich invclved 24 promising 

rice selections screened from 200 selections imported 

in 19C2/1983 was not conplet;ed. The harvest of this 

tri<'.l i'r.i.ll be completed by the middle of January 1984. 

uevcral outstanding research cempleted in this report 

period Has presented in the previous section, '41ile 

the results which cover the whole yoar of 1983 (spring 

cro;? 2.l1U autunm crop) Ylill be compiled in a separated 

report sometime in January 1984 • 

V.':,r";IETAL lllPROVEI:ENTS 

1. Development of New DiI .. ani Strain of High 

~tilling Retul:'l1 for Commercial Production. 
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2. :':'irst Screening of 111gb. Yield;i.nz- .V~~s 

from GerrnplasfJ.s NCVJ:Ly Imported from lUl 

Over the Ilorld. 
:3 • .:tefining the Screening of High Yielding 

VQrieties. 

'1,. ~!egienal Tests of Promising Varieties. 

5. lilltiplication of Promising Varieties through 

::ead-Ro,vs Selection 11ethod • 

1. . \ ::;tudy of Improving Nitrogen Fertilizer 

~~rficiency 0 

Soil Phosphorous rertility Survey and Varietal 

~ifference in Phosphorous Fertilizer Requirements • 
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EXTRACI' FROlVi 1984 BUlXlEI' SPEEC'rl 

NEW INSTITUI'ION.lIL F'RIIME\<lORI\ FOR THE RICE TImUsrRY: 

The new institUGional frarrelmrk which is being established this year includes 

the following: 

1. A rationalisation of the rr:anagement activities. of th~ Guyi3I'.a 

Rice Board (GRB) by clearly separati.Dg into different institutions 

the two principal activities, willing aDd marketing. 

(a) The GuyarJa Rice Board, divested of its drying, willing 

and storing responsibilities will be transformed :into 

the Guyana Rice Export; Board (GRES) with basis 

responsibilities for: 

. (i) Negptiat:h'1.g and entering inco Goverrunent to 

Govermne.'1t ·and GoverrunB"lt to non-Government 

, 'contracts .. GREB will be a principal in 

these contracts. 

(ii) Fulfilling these contracts: GREl3 will procure 

its .rice for export by way of Suppliers 1 Contract.s .. _ 

where necessary. 

(iii) MOJ'litori.n.g and guidi.rJg the development of the 

domestic rice sector in response to trends and 

charJges in the exporc markets for rice and rice 

products. 

http:activities.of
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(iv) Advising the Goverrunent and the Industry in 

general on marketing prospects. It lrul be 

involved on an on-going basis in marketing 

research and analysis, establishing trends 

and preferences in export wBrkets with c 

view to developing an Ll'lfonnation base 

adequate for strategic planJILng of production 

and exports of rice and rice products. 

(v) Certifying export;ers wis..l-:ling to enter into 

contracts for the export of rice as well as 

adv:l.sing on all matters pertainir>.g to these 

arrangements. Private exporters will be 

permitted to exoort rice that 'is surDlus - -
to the requirements of' the" CARICOM market-

and other markets subject to Goverrunent 

to Government con~racts. 

(vi) Certifying the export quality of rice. 

The export Storage facilities will be operated under the superv~sion.of the 

GREB. Responsibility for overseeing the storage and preparation of rice for 

expo~, especially to those markets for wnich GRES is the exporter will be 

with the GRES. 

Private exporters, who have negotiated their own markets will be paid the 

full price negotiated less the agency fee charged by the GREB. These 

exporters will have to pay "for the services provided by the GRES. 
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Tne GREB \\rill finance its operating costs by ohese fees which will be 

based on a percentage of the value of the export contracts. Its buying 

an'! selling operations will be managed through a separ.ate trading account 

on behalf of the Government. 

(b) The rice d...rying/milling/storage activities will be 

transferred to anew specialised institution, the 

Guyana Rice JV1.illing Corporation (GRIV[C), resp:,nsible 

for conducting such activities on a commercially 

viable basis. 

This new Corporation, in addition to providing rice to the GREB for' export, 

will be the sole body responsible for marketing rice on the domestic market. 

In discharging this responsibility, the GRMC could nominate individual 

private w.illers and other appropriate entities as agents responsible for 

. supplyiug rice to particular 10cal_areas_._._It _will also have the -authority 

to procure rice from millers' u..1'Jd.er Suppliers 1 Contracts. 

2. A functionally autonomous Grading Authority will be 

created to maintain technical standards, consistent 

with international classilifications., -for. _gt"ading 

paddy and rice. This Authority will be the sole 

entity for certifYing grades of paddy a1'Jd. rice. 

The basic functions of the Grading authority 

will be: 

(a) To grade an'! certifY all paddy arriving at the mills; 

(b) To grade and certify all rice milled for sale both . 

locally and overseas; 

http:areas----.It


(c) To assemble and disseminate' to the Industry all 

relevant data on grading and quality control; 

(d) To train, cenify and license graders; and 

(e) To license mills, and to inspect their operations 

\,1.th a view to facilitating improvement iYJ their 

quality control and other operations. 

L'1 addition, steps will be ta1{en to rationalise the industry's research aYJd 

extension facilities. An Agricultural Research Institute will be established. 

Due attention will be paid to all aspects of rice production, including the 

develo~~nt of improved varieties and the establishment of an effective 

extension se~~ce_ 

Research and extension activities will be the responsibility of the Central 

Governnent. 

The revenue from rice exports in excess of operating costs including the 

agency fee, will.be used by the Central Government to assist in financing 

development. 

The Pr±ce-Determination Mechanism 

The Pla1'JI1:lpg Department of the Ministry of Agriculture will be responsi~le for 

the annual review of these prices. These reviews wiJI take place before the 

second rice crop and the nevi prices will be a'1l10U!1ced before the end of August 

of the same year. 

The cost of produc'Gion will be based on the actual costs obtaining at the end 

of the first crop aYJd the estimated costs for the. second crop. 



'Ihe new formula for determing the price of paddy w"ill ensure compensation 

of small farmers for those costs of production over which they have no 

control. It is recognised that fanners owning machinery will benefit 

llDre since the rates at wJ;ich t;hey hire out their rrachines are higher than 

the economic costs of these services. Their approach, however" safeguards 

small farmers against the unavoidable rental rat;es which they nave to pay 

to rrachinery owners. Also to the extent that snail f~-rrrers :improve on 

those elements of the cost of production over wh±ch they have control 

(i.e. increase their production efficiencies) their overall revenue 

earnings will be greater. The formula also has the added adv~ntage 

for farmers in that the yield is based on the actual average for the 

previous year and therefore any improvement in yield which the present 

level of technology permits will entail additional income to farmers for 

the current year. 

The price of rice will 'be dete:rmmed by' adding to ·the price of paddy an 

adequate margin for the costs of milliDg and other associated converstion 

costs. The domestic retail price of rice will be determined by ensuring 

adequate retail margins for retailers. 

The policies and the pricing mechanism outlined above will be, of course, 

subject to periodic rev"iew in order to assess their efficacy and to serVe 

as a basis for necessary improvement. 
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ACTIVITIES 

i. VARIETAL TIIlPROVEMENI'S 
DEVITJ.DPMEN'T OF NEW DIWANI SI'RAINS 

- SELECTION 
- PERFORMANCE TEST 
-QU~LITY ANALYSIS 
-M(JL'l'IPLIC~'I'ION 

2. INITIAL SCREEN 'TESTS FOR NEW 
RICE SELEOl'IONS INI'RODUCED 
FROM OUTSIDE OF THE COUNTRY 

3· REFINING THE SCREEN TESTS FOR 
'l'HE PROMISING VAJUEJrIE,S/LINES 
IDENI'IFIED EARLIER 

4. nEGION~ TESTS FOR 'l'HE IVKlST 
PROMISING V flRH:-rIES/LINES 

~. V~RIEITAL MUUrIPLICATION 
-DIW~NI 
-OTHER PROMISING VARIEITIES/LlNES 

6. SOILS & FERTII,IZATION STUDIES 
-COLLECTION OF SOIL S~LES 
~ SOIL SNAIJ\YSIS 

-POT TRIALS liOR SOIL PHOSPHORUS 
VARIErIES/LINE 

-FERI'ILIZER 'I'RIALS 

7. TRAINING OF r:OUNI'ERPART STAFF 

8. VISITING FARMERS & FARJI1S RODrlNELY 
'ID COLLECT AND ~NALYZE THE INF0R­
MATION ON THE YIEW CONSTRlUNI'S 
WI-lICH CAN BE SOLVED BY AGRONO. RES. 

( , 

RICE RESEARCH WORK PLAN 

1984 JULY - 1985 JUNE 

I • 1984 
JUL AUG SEP OCT IDV 

" 1 

ANNEX 4 Ca) 

1985 
DEC JAN FEB MAR 

, .11..,.,--;-----;------1 
1 

APR MAY JUN 

!---------------------------------jl-

1----------1 ' 



ACTIVITIES 

1. Implement procedures "for the production 
of breeder and foundation seed 

2. Implement procedures for the production 
of registered seed 

3. In~lement system of quality control 

4. On the job training of seed delivery 
personnel 

5. Establishing seed testing laboratories 

6. Revitalizing seed processing of facilities 

~ I .' 

SEED PRODUCTION - VlORK PLAN 

1984 JULY - 1985 JUNE 

JUL 

, , 
1981+ 

AUG 'SEP, OCT NOV 

ANNEX 4 (b) 

1985 
DEC JAN FEB MAR APR MAY JUN 
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Dcv(!lop opol'lltlng SIl\(\cl1ncfl, 
PI'Op!lI'e blldgub .~31;.lll1nl:l!s, 

Srd. up t:I'nllllng 
lIchr,cllllu

J 
10(:/1-

t:lOIlD, cqrrlprncnt 
"(I(III! r'emen!'!1 lind 
['l r'r! pn PI! JUII tl! I' I n 1./1, 

ren ouh(!(Jultl.!l t'CCOI't! I(r:cp'" 
lllll pI'occdUt'cl.l, btll tng lind 
P.Il,Yrnenl. lnvol coo, 
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!1~~lL~'J.:::-__ ~.Y'£f_s!'E!f!.£!!.~ilipl (!III~l.~!.!J:bE.!!n ____ _ 

l.985 

l 

2 

5 

9 

13 

27 

AppJ'nve 1:1'lIllllng pl'ogrtllfl, 
plll'oha DU {\ll\\ IIh \ P ll'n \ Il \ ng 
cqlllpJ1lI!l\I, 1'~q\III'{~(l for Jlt~nLlc 3. 
nC'llt!\~ ent:'.1 1 \ ty \'ccomlllcndnli1.t111B. 

n\!v~e'rf UPI!I't\\.1.ng B\\lthd inca 
nnd luI: "IIIII,Lel' fH1I'formnllr.a. 

rn-CC/llflLI"Y nll/JetrllrFItlt1l: '(Jr Illllllle 
:1, lIelv!pw tJLurl' t'oqul t'ClltCllt:O 
fllill i\IlP1 tr.IlIlI..U. 

JlllplcmetlLnclol) of' OJS IIUPCI'­
v lu ton/1l10nU"ol'inf!, [01' 

dOllll'lJt,le Ill!IPt!c~lOI1, 

16 nr.vle~1 of' OCClOIiU qUIII'~er pel'-
J'OI'III/llleo, AoacIl3Inr.n~ or 
pC'Ogl'IIUI, 

B'.!SIII trt\lnlnB 
DOfJulon:J /'OJ' 
110cnllJIlg '&/'ntn 
\nf1pr.c!.1on n'nd 
OV; pcr'IIOIine]', 
I~v 1\ 1 \till.!! l:1,iIl1n lilt!, 
lilollo l.lcl! 1110/1, 
tltll:l!I'mln(! \1!I'111111Jl~ 
n~HrlIJ ['01' J!JUII, 

Ongolllg l:1'illnIIIB 
lltl 1'(!~I\lll't!l\ to he 
p,'o.I,lud I., DIS, 

Appl'nlflC3 I'coord \(f~epl[\s. 

E:vnlll/l\.(! uLnrr l'UIjII} l'I!Ull!ntu, 
Suilmll; 11:11: 0(' nppllcllnt.:I. 
Develop nr.t)o\ln~lns docutllcl1~:1 
SCClit'll.y Pt'ol~t!tl\JI'CIJ, p.1l1nnJng 
nnd nCOCHlnLI\l\11 t I.y 110(lUlncn\::r. 

COlltPI Cl..!l wa('\< (\u81~mncn~8. 

GOlllp\ut:e 11:1:1 I gllltlcnt , 
(9 '''0111.1," hnH LI,,,,,) ('l'A) 

1/ f)(]vel.Q.P.IIlCllt:/TIIIJlIHIllr.nt;CI~loll- ).IIIIlOgu 1;lll! pL'oJect., llll'cc~ Ilr.~tvlCJHI), conl'<llnnl:c . I'll l'\lII r'l!tI I:l!chnlonl IUlulol:n!\ca (llId 
peoo,iirccn, pml<ic·uviiluiii:rCiil"l1llrl IlUIHHllIlIIcnl: 01: eompleLion or enel, ptHIHe. 

~/ Tro!..!l!.!lg- Pl'ovicla UClll'clll),eu, locution; flnd I.;I'rdll1ng ~()plce ['01' 1.140 Ouynllcflc l.o 1.;1'(\ln 111 ~hc UIIII;tHI StUl.C5 wlLh nil 
I\OIlCIJ31tIcnt: I'c[)orl; nt 1:\1(1 c(Jlllple~loll of 1:1'01nI118. P,'clvl{lt' two COltr'uco .IncludIng I.L'lll.nl,l1g 1\1/1I:t:I'lnln nnd ,lnol:I'lIot;()rn ni; 
GOOI'BC'I:nwn. Uno COHI'tjl! Ln cOllnlnt 01' Dna wln;!\111l 1 ml1.I'IIr.1.1 011 ·nll gonet'o1 rtc(! lJl1lpL1cl..lol1. '\'110 o ClCtHHi. cnlit'flc Lo lllll1nllll: or 
Ifcel(tij ~r'1l1nlll'g 01) OllpeJ'vlu\f)fl 0(' nn Innpectj()I'J ol1l'vluc. Entlll l)tHlt'UU 1:0 1:/'11111 up I:u 1'1 ('I:I:nl1 IlI;UtlCIlt: tH! I r:cl.:cfl by (JO(l olHI 
liS i\ 't D, ' I 

, 
~/ ~e.2.£.!!~g~!..fl.!u"Q.~'!.!!.- Pl'ovlcJc .1:ocllhlr~(11 lIIil\:I!I'Jol t:o tHl[lpoi"t: I,lie Oc'n1tl rnllp(Jc~1ol1 Aot; cnvel'lns IIl!OnIJIHU'Y ('unl,lol\tI or 
11 1:lIl1llfll'(\U , l'eBUII\~l()IIU, cel'I:I('!cI\~lon, nnel llr,rnHllng. 

,. 

t:ccllnlr.nl uupport 1n opel'/lLlo/lnl ncl.lviLll!O IIllel fHirllilliul:r'Ilt.llJrl 0(' Ol'uin [nnpecClon 
I 



ANNEX 5 

DErAJLED ~ST.A1<"'FING -PA'ITERN 

(a) Applied Research: 

Present Projected 

Professional Staff 

Plant Breeder 1 1 

Agronomist 1 

Sub-total 1 2 

Sub-Professional Staff 

Technical field Officers 4 8 

Junior Techrical field officers 2 2 

Sub-total 6 10 

Clerical and other Support Staff 

Typist/Clerk 1 1 

Driver 1 1 

laborers 12 ~ 

Sub-total 14 3lj 

GRAND TOI'AL 21 46 



(b) Seed Production: 

Professional staff 

Seed Production Officer 

Sub-Professional Staff 

Assistant Seed Production Officer 

Seed Production Assista~t 

Seed Technician 

Seed Certification Inspector 

Sub-total 

Clerical and Other Support Staff 

Plant Operator 

Driver 

Typist/Clerk 

Laborers (casual) 

Sub-total 

Projected 

1 

3 

3 

3 

3 

12 

3 

1 

1 

18 

23 



I """ ..;,. 

(c) Rice Grad:ing: 

Professional Staff 

Director 

Assistant Director 

Chief, Operations 

Cbief, Standardization 

Sub-total 

Sub-professional Staff 

Secretary 

Clerk/l'ypist 

Grading Officer 

Grading Assistants 

Sub-total 

GRAND TaI'AL 

Projected 

1 

1 

1 

1 

4 

1 

1 

4 

4 

10 

14 



ANNE,\: 6 

AILOCATION OF FIELD COMl<!JDrJ'IFS PURCHASFD UNDER THE IRI CONTRACT 

COJVi'IODITY DEXRIPrIDN 

I-Measuring ,!heel 

3-~'ape, 30m 

6-BMB Knapsack Sprayer 

3-Motor-cycles 

I-Air Blast See:1 C:leaner, Aluaco JVbdel ABSC 

I-Seed Blower Table, with tube set 

I-Boerher Seed Divider 

I-Toledo Scale - Model 418lC 

I-Toledo Scale - Model. 4030 

Diesel POl,er Generating Unit 10 JNA 

Centrifugal Pump J 3 IfP with accessories 

Land Rover, SWB, PBIl 5984 

Jeep, CJ 7, PEB 6079 
Jeep, CJ 7, PBB 608~ 

Jeep, CJ 7, PES 6081 

Toyota, Sedan PEB 63919 

Toyota, Sedan PBB 6320 

~hdza, Sudan, PBB 6522 

rw.ctza, Sudan, PEB 6523 

Land Rover, LWB, PBB 6924 

Land Rovel', LWB, PBB 6925 

PRFSENT 
IDCATION 

Research 

" 

" 
In-storage 

Research 

" 
11 

11 

11 

EBP 

Research 

GRB 

IRI Head Office 

" 
11 

IRI Head Office 

GRB 

Research 

Seed Prod. 

Research 

Hope Estate 
~ 

ALlOCATED TO 
RESE.~RCH BEFD RICE COMMENTS 

I'IULTIPLICATION GRADING 

X 

X 

X 

X 

L 

X 

X 

X 

X 

X To be re-installed at ll!ARDS 

X 

X 

MARDS )To be repaired and shared 
BBP ll;ith seed production at the 

Esseq. )locations. 

X Shared .,ith seed production 

X For use by Consultants 

X For use by Specialist 

X For use by Specialist 

X 

X 



CO~!'IJDI'l'Y DESCRIITION 

I-McGill Miller #2 

I-McGill Sample Sheller 

2-Dole Moisture Tester 

2-Vogel :BlJrl.dle Thresher, l8H 

3-Arwnitsu Pm/er Sprayer 

I-Soil Grinder with Screens and Sieves 

I-Optical ~e - Tape measure 

I-Germinating Cabinet 

2-Sudbury Soil Test Kit 

I-PH JVleter with case, adapter 
conductivity bridge and cells 

I-Torsion E'alance Dl.M-2 >lith well'J1ts 
1-0 Il.aus Solution Balance 

l--O Haus Dial - Gram Balance 

I-Blender 

2-Grarn Scale 

I-Swift MicrDscope 

I-Gator Submersible·Lo-life Pump, 12" 

I-JIlower, 3 pt Bitch, 6 ft. cutting width 

I-Levee (Mere) Squeeze Plolll 

PRE3ENI' 
LOCATION 

Research 

" 
" 
" 
" 
" 
" 
" 
" 
" 

" 
" 
" 
" 
" 
" 

BBP State Farm 

" 
" 

RESEARCH 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

ALIDCATED TO 
SEED 

MULTIPLICATION 
RICE 

GRADING 
CO/IIMENTS 

To be used at MARDS Research 
Center and shared rlith seed 
production 

" 
" 



OJliIlVlJDITY DESCRIPI'ION 

I-Brillion Plow Packer . .with offset Hitch 

I-Marden Triplex Weed CUtter 

I-Nj.plo Power Harrm.r 

I-Vicon Power Harrow 

I-Rome Disc Ridger with heavy duty teol bar 

I-Rome Model TCQ 211-24 ,lbeel 'I'ype Harrow 

l-Rome/Gurries Leveller GL-8 

l-Rome!Reynolds Model 6C Scraper 

5-MF 290 Tractors Nos. 13683-7 

I-Caterpillar Tractor, D4E with angle blade 

PRESENr 
IDCATION 

BBP State Parm 

" 
" 
" 
" 
" 
" 
" 
" 

" 

ALLOCA'l'ED TO 
RESEARCH SEED RICE 

x 

x 
X 

X 

X 

X 

X 

X 

X 

X 

~IULTIPLICATION GRIIDING COMlI]ENTS 

fu be used at MARDS Research 
Center and shaved with Seed 
prcrluctlon 

" 
" 

" 
" 

" 
" 
" 

3 for MARDS, 1 Esseq. and 1 
BBP, to be shared with Seed 
prcx:iuction. 

To be used at I'lAROS and 
shared l'Vi th seed production. 



AMENDMENT NUMBER ONE 

TO THE 

PROJECT AUTHORIZATION 

N.l\ME OF COUNTRY: Guyana 

NAME OF PROJECT: Rice Modernization II 

NUMBER OF PROJECT: 504-0072 

1. Pursuant to Part I, Chapter 1, Section 103 of the Foreign Assistance 

Act, as amended, the Rice Modernization II Project for Guyana was authorized 

on August 28, 1978. That authorization is hereby amended to add the 

following Condition Precedent to Disbursement: 

Conditions Precedent··.to Disbursement of funds .during .Profect 

Extension Period (June 30;:~984 to'June 30, 1985) 

a. Rice Grading-Authority: 

Except as A.LD. may otherwise agree in luiting, prior to 

the disbursement under the Grant, or to the issuance by 

A. 1. D. of documentation pursuant. to _which di sburs ement· 

will be made for the element of the ~roj ect supporting 

the establishment of a Rice Grading Authority, the Grantee· 

will furnish to A. I.D., in form and substance satisfactory 

to A.I.D., evidence that satisfactory progress has been made 

in the implementation of changes in the rice sub-sector 

agreed to by the Grantee and the Inter-American Development 

Bank (IDB) as part of the Agricultural Sector Loan 660/SF-GY 

being funded by. IDB. 
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b. Technical Assistance and, Commodities: 

Prior to any disbursement under the Grant, or to issuance 

by A. 1. D. of documentation pursuant to wh;i;ch disbursements 

will be made for technical assistance and commodities after 

sixty (60) days from the date of this Agreement to the 

extent not irrevocably committed to third parties, the 

Grantee will, except as the pa!ties may otherwise agree in 

writing, furnish in form and substance satisfactory to A.I.D.: 

1) Ev~dence that adequate counterpart staff, in 

accordance I.i th Annex I of this Amendment, have 

been assigned to the Project; 

2) Evidence that it has assigned tl;O Project 

Managers;, acceptable to A.I.D., to manage-_-this 

Proj ect ----one from the Agricultural Research -

Institute and one from the Rice Grading Authority; 

3) A time-phased Implementation Plan for the 

balance--of. the P-roj ect.;. 

4) A statement of the name of the person holding 

or acting in the office of the Grantee 

specified in Section 8.2 of the Agreement, 

and of any additional representatives, 

together with a specimen signature of each 

person specified in such statement. 
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2. The authorization cited above remains in force except as hereby 

amended. 

AID Hission to Guyana 




