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To address the rice needs of the region frew both the farmer's
perepective =nd that of the consuvwer, the Caribbean Rice Resesrch
Netvork must focus cn rice productivity as well as tetal productisn,
The objectives of the individual uvaticnal preograms should bhe fo develop
research and extension activities that will result in dpereases in
preduction and/er productivity. Clezrly, in order to do this a lLzsic
undevstending of production contraints eand limitatiouns Is essenicial,
Furthermore, the problems wpust be rvanked in order of Impurtance ood
geperated according to whether or not existing technology can be applied
and whether or not the problems sre vegearchavle, Eefore discussing ihe
points, however, it dis useful to discuss in more detail the kinde of
approach that can be tzken to achieve dncreased rice production and

productivity,
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INCREASE PRODUCTION

Yield Increase,

Yields may be improved by concentrating on the varietal component and/or

on the management component of the rice production system.

Varietal Component, Historically the varietal component of rice

cropping systems has received the most attention. In the Caribbean it
is estimated that 81% of the area planted to rice 1s planted to
improved, modern semi-dwarf varieties (Table 1). These varieties have a
high yield potential when grown under adequate and appropriate
management, Considering that yields are generally st1ll guite low iu
most of the region (Table 2}, little Increase d1u producticn can be
expected from continued conversion of traditiconal varieties to modera
varieties., However, improving the adaptation of varleties to biotic and
abiotic congtraints may contribute to some yield increases, wheye

varietal tolerance is applicable,

Management Component, Recognizing that modern varieties are not

expressing their potential suggests that modifying the conditions under
which they are grown could greatly increase yields, The particular
management contrzints that ave most commonly encountered in this'regiou
are Inadequate seed bed preparation, water management, and weed control,
These are in many ways closely dinter-relatead, Mo wvariety can be
expected to yileld well when it is subjected to periodic and severe

drought stress and it 1is competing with high weed populaticns,



Increase Production Area

Rice production can be increased by dincreasing the area under rice
cultivation, However, this would npnot appear to be an attractive
strategy if the current yields are to be expected from new lands. A
more appropriate strategy would be to correct the deficiencies in the
current system to take advantage of the considerable investments in
infreastructure already made, Only following this, should the
ineperatior of new land into rice production be persued. Houwever, many
countiries in the region have little additional land suitable for rice

production,

Many potential new rice areas in the Caribbean are not in production for
a reason, such as saline or organic soils. These areas will therefore
rveguire specific research programs, both at the varietal and management
levet, as pointed out in other papers presented at this workshop. Some
salt tolerance will be required in 1lines for these new areas.
Furthermore specific soil amendments, such as zinc, or sulfer, will be
required, and specific water management to "wash" scils may also be

necessary.

IRCREASE PRODUCTIVITY

If we assume stable yields, the only way to increase preductivity of
rice farmers is to reduce their costs, Cost reduction may be achieved,
again from a varietal perspective and/or a management perspective. In
some cases high productivity may encourage farmers to enter the rice

sector, thereby increasing production,



Varietal component, The potential 4in productivity increase are

essentially limited to incorporating tolerance to biotic and abilotic
factors which farmers are attempting to control via inputs., The most
commonn examples of these are insects and pathogens, Varieties with
insecct and disesse resistance could improve farmer productivity by

eliminating the need for costly chemical applicationé.

Management component. This is by far the most fruitful course to follow

when attempting to increase productivity. Cost reduction per ton can be
achieved by good land preparation which leads to more efficient water
use, This also permits better weed control at less cost per hectare,
since less herbicide is required. Timely application of herbicides may
also reduce costs and increase yilelds. Rational use of pesticides and
fungicides based on monitoring of insect and disease levels in the
field, rather than on "calendar" schedules for application, also can
reduce costs considerably in some countries, Appropriate machinery
which permits good land preparation and timely chemical application at a
reasonable cost can also contribute to cost reduction and reduce

expensive constraints of labour availability and costs,

With increasing yields, of course, productivity will also increase
if ecosts remain stable, Productivity will also increase if yields
decline at & lower rate than costs, While perheaps acceptable to the
producer, to consumers and government policy makers this d1s not
acceptable. Given the current regional deficit, when we consider

productivity it is within the control of stable or increasipg yields.



The Concept of Inteprated Crop Management (ICH)

From the forgoing discussion it 1is apparent that varietal, abiotic and
biotic management activities are interdependent and can rarely be
expected to contribute substantially on an individual basis. TFor
example, improved weed control practices will contribute most when
accompanied with better water mangement, A cold tolerant or early
variety probably will not yileld any bhetter than existing lines if
subjected to severe drought stress, Therefore, the CIAT Rice Program
has came to the conclusion that further increases in rice production
wiil come from exploiting the already high yield potential of modern
varteties through improved management practices., Iwmproved productivity
will result from reduced production costs per ton following a critiecal

agpraisal of actual constraints and alternative technologles,

Pevelopment of ICM Stratepy

N Initial Analysis eof Production

in order to rationally develop a research strategy priorities must
be essigned to the alwost limitless research possibilities that confront
any fmaginative agricultural scientist. In order to assign priorities,
perbaps the most direct method is to undertake an analysis of the actuel
production system to identify constraints, First, current farmer
practices must be described and varlatility among farmers noted. This
may be accomplish via questionaries designed to elicit information on
land preparation, secding rates, water management, weed and pest
control, etc, At this stage the breakdown of production costs for the
various practices permits the researchers to asses the relative

contribution of the practices with vrespect to their impact on



total production costs (i.e, which areas offer the greatest potential

return on investment of scarce research rescurces),

Identification of Constraints

The actual farmer practices combined with the costs will provide insight
into. what constraints to production are, or are perceived to be by
farmaers., For ewample, frequent and costly applications of insecticides
or herbicides JImdicate rthat insects and weeds are perceived to be a
problew and excessive costs for land preparation or chronic late harvest
indfcate that &ppropriate machinery may be limiting. The constraints
must be arranged in order of their priority. Priority is easily set in
most cases by the proportion of the cost of production involved i1n

atiyengting to newtralize the various constraints.

The koy to successful implementation of constraint identification is
that those prublems identified for further work be researchable, or
alrexfy be solvable using existing technology, using the resources
gvailable to the national résearch program, Cenerally, only a few
selected problems will be addressed at one time., These cowponents, can
be asgsembled with existing acceptable practices to develop a management

plan to evaluate slternatives and arrive at recommendations,

In the case where existing technology 1is available (as in weed control)
the methodology should be evaluated on station to develop the general
range of efrectiveness, within which local adaptation will be realized.
Similarly where existing technology is not adequate, new technology must

be developed on station. Confirmative evaluation of the wvarious



components must be conducted under farmers conditions before the
practices can be incorporated into a general management package. A

summary of this scheme is presented in Figure 1.

An important point is that each component of a management package is
based wupon a clearly didentified constraint, Furthermore, the
demostration of the package, with warious modifications, must be done in
farmer fields in very large plots (> 1 ha) to be relevant, ideally
invelving extension personnel, Finally the idea that each part of the

package depends on the others if key.

An example of this process as it is belng carried out today by the

Federation of Rice Growers in Colowmbia is a useful example,

The Colombian Experience

In 1985 the initial surveys and cost analysis were carried out., Table 3
summarizes some of the results in a very general form., This table
illustrates how priorities can be set and research strategies be
defined,

First, land rental is very high (~USS$433/ha) and contributes 30% to the
excessive production costs, However, this problem is not researchable
and is more of a government policy copsideration., Therefore, although
of not inmediate concern to the researcher, policy makers should be made

ware of such a situation.
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Fertilizers acccunt for only 4,6% of production costs., There is
existing technology to dimprove practices and this component is
researchable, However, looking at the return on investment of scarce
program resources, a large Impact of 50% reduction in fertilizer use
would reduce costs by only 2,.3%, This probably does not justify a heavy

investment of resources,

Seed costs are vey high, accounting for 11,8% of production costs.
According to farmers the extremely high seeding rates are because of
inadequate weed control, seeding practices and bad land preparation.
Thug, combining the seeding costs with weed control costs, 19.67%7 of the
tota® production costs are accounted for. Clearly, a major impact on
thexe practices would impact on total costs as a whole and, therefore
productivity. Obviously more adequate weed control would also have a
positive impact on production - permiting high yielding potential to be

exploited,

Insect control accounts for énly 7.8%4 of the costs., However, we see
thav farmers are applying insecticides six times over a cropping cycle,
This is environmentally unsound, costly, and probably dangerous to
workers and. possibly, ccnsumers, Additionally the risk of hoja blanca
outbreaks may be increased. Farmers reported that they apply
insecticides on a regular basis as 'preventive" measures with no
consideration of economic damage levels or the présence of benefici;1
ingects, Clearly this is an area that merits research. Nor only from
the point of view of reducing costs to the farmers, but to the country

as well since these chemlcals are quite expensive and imported as well,



The priorities set using this reasoning and the strategies to address
then are presented d1n Table 4 and were wused to develop a
management/research plan. Seeding rates and adequate weed control were
approached as one problem, That is, by controlling weeds it is easily
shown that seeding rates of 100-150 kg give yields equal to or superior
to 250 kg. Furthermore, abundant data existed already within the
FEDFARROZ technical division and ICA that demonstrates that timély and
correct application of any number of products can reduce weed
popniations to below economic levels, Thus a weed management/seeding
¥ecommendation was assembled using existing data. These, combired with
" reccrmendation for adequate seedbed preparation were Installed as

demonstration plots this year in Colombia.

The insect contrel strategy required a much more direct research input,
The decision was mwade to develop an integrated pest mangement approach.
That ig, pest contrel vltimately should depend upon varietal tolerance,
in~%ield biclogical éontrol by predators and parasites and well targeted
chemical control oaly when ihsect pest populations approach economic
thracholds,
)

The development of an IPM strategy required first that the pests the
farmers were trying to control be identified, Secondly, the economic
thresholds had to be determined for the various growth stages, Thirdly,
a sampling method had to be developed to adequateiy measure true pest
populations, while taking into consideration the benefical insects
present. Finally, insecticides needed to be compared to select those

which target only the pest and disrupt the natural system as little as
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possible. This process is well underway, and some components are béing

tested under production conditions.

Implications for the Caribbean Rice Research Network

It is noteworthy that for the Caribbean countries little data is
available that is useful in this type of analysis. For example over 30
different commercial pesticides for rice are available in the Dominican
Repubiic., Are insects a problem, or is insecticide use a problem?
Table 5 indicates how pesticide applications can disrupt the field
populations and insect transmitted virus levels when chemicals are used

indesorininately,

Approzimately 30% of the rice area d1n the Dominican Republic is
subjected to chemical control of rice blast (F, Cuevas, perscnal
communication), Is rice blast a problem? If so is blast susceptibility
evzluetion a dymawmic part of the selection and evaluation procedure in
the Bominican Republic? If not why not? It is estimated that "modern”
farmers are wusimg four applications of insecticides in the Dominican
Republkic (Medinn znd Cuevas P., 1986). Has this stimvlated research on
insect pests or on the raticnal behind the insecticide applications? If

not, why not?
CONCLUSIONS
In order to fully exploit the yield potential of modern varieties fo

help satisfy the food needs of the Caribbean nations, rice crepping

research should be conducted withing the context of an integrated crop
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management approach. The development of research priorities should be
hased on dataz on production practices and preoduction costs. These data

are lacking for most of the countries of the region,

The Caribbean Rice Network should coordinate the assembly of this kind
of data and assist the individval countries in didentifying their

constraints, since many will be in common.

However, there are some very preliminary data available which are
presented in Table 6. For example, 1in the Dowminican Republic and
Surimam crep protection costs are high and probably merit research,
while this 1s not the case for Guyana. For all countries fertilization
costs are avound 207 or nore of production costs and, contrary to our
experfence in Colombia, fertilizer application probably deserves
attention in the Caribbean. High land preparation and harvesting costs
indicate that more appropriate machinery should be Investigated as a

solution,

Reszzrch responsibilities can be devided among cocperating countries
and/or institutions to maxiwmize vesources and investments, Addressinog
the present constraints of areas already under production should have
prlority over research eon potential constraints for currently
unexploited areas, Expertise on appropriate machinery should be
obtained from IRRI apnd Southern Brazil while resiétance on agronomic
practices and integrated pest management can be obtained from CIAT.

Germplasm of course can be obtained from both IRRI and CTAT, Evaluation
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TARLE 1, Percent of area planted in high yielding semi~dwarfs, iT?roved
talls and traditicnal varieties in the Caribbean area., =

Country Type of variety

Semi-dwarf Improved talls Traditional

____________________  A— _—
Cuba 100 0 0
bBowirnican Bepublic 84 0 16
Guyana 58 32 10
Surinam 1600 0 0
Baitd 30 70 0
Trinidad/Tobago 67 22 11
Felizs 79 21 o
Jensiry 100 o 0
Averags 81 13 6

1/ Bource: fmformation provided by Rice Program Leaders during the Sixth
Igternatisnal Rice Conference for Latin America and the Caribbean held
at CIAT fn August, 1985,



TABLE 2. Area planted, production, yield and consumptiopn of rice in the
Caribbean region. 1985,

Ares Production Y Yield Consumption-l/

Country ha x 103 t x 103 t/ha kg/capita
Cuba 135 500 3.7 84
Domigican Republic 107 450 4,2 81
Guyana 97 297 3.1 153
Surinam 50 200 4,0 100
Haitil 50 - 110 2,2 25
Trinidad/Tobago 10 22 2.2 55
Belize 3 8 2,7 54
Jamaica 0.5 1.4 2,8 38
TOTAL 452.5 1588.4

1/ 1In terms of paddy rice.

Source: Information provided Ly Rice Program Leaders during the Sixzth
Internztional Rice Conference for Latin America and the Caribbean
held at CIAT in August, 1985,




TABLE 3, General summary of some component of rice production costs in
Tolima Valley, Colombia,

No. Cost Z
Applications USS$/ha Total Cost

Land - 433.0 29,7
Seed, 1 (250 kg/ha) 172.0 11.8
Fertilizer 2 51.8 4.6
Weed control 2 112.9 7.8
Insect control 6 113.0 7.8
TOTAL 1456.0 100.0

FROM: CIAT Annual Report, Rice Program, 1985,



TABLE 4. Research pricrities and strategies for the identified constraints
in the Tolima Valley, Colombia,

Priorities Strategy
Seeding rates High
Use existing technologies
Weed control High
Inzect control High Research integrated pest
management
Fertilizer Low No action yet

Land costs Low Refer to poclicy makers




*Gg61 “3xoday Tenuuy ‘3IVI) !a21nog

-0 I 0¢ 0 e
-0 ! [ 0 L
-0 1 71 4 9
=1 ¢ 6 I g
B~z 9 I1 ki Y
8-9 119 g 1< £
8-9 1% ¢*0 £y 4
Z1-8 Gl 0 0¢ 1
wig} 243 ul suotjedyrdde %) 4y s19p rdg B{ooyzAa0 *F ‘o pyetd
SPIOTID@BUL JO Iequny Yata sa8TTLL B5850MA3 380 ST4REE 07 U1 leguny
: *sSuoT
-3eo17dde sopyotid9sur IO 4£3TSUajul UT DaIIIITP LUﬁmwuhwwmmwmﬁémﬂ EPT&F3 TBTDIaw
~wod uF (AGH) #ou¥Tq wlOoy pu¥ sispide =n0fdvpaid ‘elodimiay *5 U8dmlag uvorieray °¢ ATGVI

S ———)



*cg6T “Isndny GY IVID I® PIS9Y UPSqqTIE) 2yl PUR BITISMWY LIIEBT JI0J 90UIISILO
207 [PBUOTIBUIIIVI YIXTS Su3 Suranp siapes uweadoxg 9079 LAq pepiacad woTIBWIOIUT  :90In0g

0.2 11¢ (A%} 91 €11 3/asa @otad Lppeg
1743 179 LLY S1e 06Y Te3oaqng
¥ 1l L€ $°02 ZET VATA €8 AL ¥4 0§ 0°11 vs Zurisaaiey
0°€T ¥ 0°7 €1 2°€T €9 - - 1°¢ ST uoT1e8TIY
1°07  $9 gy 56 9°91 6/ - 6°12 LY 761 6 uoF3BZITTILAL
¥*S1T 0§ AR 16 6°2¢ 60T 0*¥1 0t C* v 0Z1 uof3da3ozd doap
vl 74 £°%1 76 I°11 19 L*0T €7 L*91 Z8 Jur3ueyy
L°7€ 901 0°¥¢ 81T 6°81 06 7°0¢ 9 £°6C 1ZA! uoryeaedaad pueq
% BY/ASD ¥ 'q/asn % ey/asn % BY/ASA 4 'Y/USA
BOIEROED TiTRH WBUFINg euedng 2119qndey uog3eradg
UBIIUTINO(

AdINOOD

*E8TIIUNDD UPBQETIE] © HE ma“u ¥Baity pue “oriediLar
SUOTIRZTTTIA3] ‘uniidedoad dozn sHupausid usFiesusyad Biet 283 §isoo SaTiIRABGWO) ‘g9 HGVL

2]




Analysis of Production

l

Identification of Constraints

and Relative Importance

. ! !

Non-Researchable Researchable Existing Technology
Pdlicy Considerations Develop Technology Evaluate on-station

!

Moadifications

Evaluate on-farm _
(Alternative packages)

Demonstrate on-farm as
part of mangement packagza

FIGURE 1. Development of components of integrated crop mangement
package.
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