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FOREWORD

Rice is undoubtedly one of the most important staples in
human nutrition in Latin America. No less than one third of
the calories taken in daily, on the average come from rice, an
easential ingredient of the diets of people in tropical Latin
America. While average yields of rice have risen in the region
as a whole at a rate of 2.5% per vear, rates of population
growth are higher. However, encrmous land resources capable
of sustaining rice production at least double the present level
héve been identified, especianlly in South America. At present
South America is in a self~supply position switching periodical-
ly from a net exporting to a slight deficitary situation depend=-
ing on the years. Mexico and the Caribbean area are in a chronic
short supply situation that is deteriorating at a fast pace.
Central America has experienced 2 great increase in production
and is at present nearly self-gufficient in rice,

CIAT, in collaboration with ICA, has been active in rice
research, with the backstopping of IRRI through basic germplasm,
breeding material, and technical support, Since 1967, a series
of introductions from IRRI first {(IR-8 and IR-22), and of various
produced by the CIAT/ICA prog;am later (CICA=~4, CICA~6, CICA-T7,
CICA-9, and line 4440}, have rapidly expanded the rice area in
Colombia, Venezuela, Ecuador, Paraguay, Cuba, and Central America
and Mexice, resulting in dramatic increases in vields and total
production in all thoese countries. Simultaneously, independent
rice breeding achievements in Peru, Dominican Republic, Brazil,

ggnd Surinam, primarily, have produced similar results in those



countries, and in the case of Peru and Surinam, in other coun-
tries as well through wvarietal exports to Cuba and Central
America, respectively. .

In May 1977, the CIAT's Roard of Trustees approved a re-
solution requesting CIAT management to convene a rice workshop
to be held at CIAT during 1977, with the purpose of assessing
the present status of rice production in Latin America, research
accomplishments, institutional canabilities and 1imitaiiona,
rice production development programs in the different countries,
present limitations to rice production, opportunities for area‘
and yield expansion of rice, and what would be the role of CIAT,
as viewed by representatives of national rice programs in the
context of their own research and development activities, to
further research and training leading to higher levels of rice
production in Latin America,

A workshop was thus organized under the title "DFVFLOPMENT
OF STRATFGIES TO IMPROVE RICE PRODUCTION IN LATIN AMERICA™, and
waz held at CIAT from QOctober 31 to November 3, 1977. In pre-
paration for tha meeting, and because of the large rice pro-
duction and area devoted to. rice in Brazil, as well as its
future rice potential, a special atudy on the production of rice
in Brazil was commissioned te Dr. Dennis Johnsen, on the "AGRO-
HOMIC ASPECTS OF RICE PRODUCTION IN BRAZIL™. 7Dr, Peter Jennings
of CIAT was also asked to prepare a background paper entitled
"RESTRAINTS TO REGIONAL RICE PRODUCTION IN RELATION TO CIAT RF-

SEARCH PRIORITIES". Thess articles are attached to this report

- R o e om . ¥



The present report summarizes information given by the
participants, both verbally as well as in written reports re-
quested from them in advance of the workshop. It alsc includes
recommendations bagsed on discussions and summarized by
working proups, which were later presented to the entire
group of participants for possible modifications and inclusion
in the present text,

The editineg of the present report, as well as its prepa-
ration in final form was ably done by Dr, Fernando Monpge of

CTAT.

Alexander Grobman

Asscciate Director General
(International Cooperation)
CIAT



CENTRO INTERNACIONAL DE ACRICULTURA TROPICAL, CIAT

Horkshop on

e

The Development of Strategies to Improve Rice Production
in Latin America

Detober 31 to November 3, 1977

INTRODUCTION

The main objective of this workshop was teo get first hand
information on the status of rice production in Latin America
and of problemé as perceived by the countries, which are
chatacles to its impvrovement, On the basis of this informa-
tion, the countries would make recommendations to CIAT to he
analyzed by CIAT's administration and Board of Trustees in
order to establish guidelines and policies for future work in
this commodity.

The meeting was conducted in a deliberately informal
manner., Twe papers, one by Dr. Peter R. Jennings on the "Res-
traints to Regional Rice Production in Relation to CTIAT Re-
search Priorities', and one hy Dr,. Dennis Johnson on "Agrono-
mic Aspects of Rice ?raéaczioﬁ in Brazil", were the only formal
presentations, while the rest of the meeting wag conducted as
round table discussions and thus, a mechanism to capture this
information was deviced, For each session a rapporteur was
appointed who took notes and summarized the discugsion. At the
end of the meeting, rapporteurs met for a working luncheon where

the wvarious reports were commented,

N



This final report combines the rapporteurs’ partial repori
In addition, results of a survey conducted during the meeting «
gsome basic statistics of rice production in eac? country repre-
Asented, are also included as Appendix 3, It should be noted,
however, that these statistics may be only approximate since ti

)

are not based on official documentation.

I. Country Reports

A, FEcuador

Rice preduction in Ecuador comes from some 21,000 small
farms, averaging in size from 3 to & ha, There are two main
planting seasona: the dry season from May to December and the
rainy season frem January te April, Various planting systems
are wused, but the mosgt common is that of summer ponds made
during the dry season {74,000 ha) with yields averaging 3.6 t/I
Some 80,000 ha are seeded during the rainy gseason, with vields
reaching 2.5 t/ha.

Some 28,000 ha are planted to irrigated rice durinpg the dr
season, with yields of 3 t/ha. MHowever, with modern varieties
and adequate technology, a few outstanding farmers have obtain
as much ag 5 to 7 t/ha., There is a great potential for increa:
ing the area planted to irrigated rice, especially in the regio:
of Guayas (800,000 ha).

The areas where upland rice is grown have fertile soils =mn
high rainfall., Ian the lowlands there are 47,000 ha planted to

rice and in the high, sloping areas, 12,500 ha.



About 10 percent of the rice-growing areas of Fcuador is
completely mechanized whereas TG'pereent has enly intermediate
mechanization., In areas where summer ponds are dene during
the dry season, machinery is not used and no research is on
this system being done. The use of chemical products, especial-
ly fungicides, is increasing; the same is true for applications
of nitrogen fertilizer and the use of certified seed.

Farmers now know the improved varieties, and 47,000 ha are
seeded with these while 20,543 ha are seeded with local varieties,
especially in the areas where puddling during the dry season is
used. Surinam varieties occupy 5,246 ha,

It has been observed that average yields have not improved
in Fcuador since 1966, in spite of the fact that they could be
as high as in Colombia,.

There is a great potential for developing extensive areas
for rice growing, and floating varieties could be very success-

ful in flooded areas.

B. fyvana and Surinanm

Rice production in these -two countries is primarily export
oriented. Approximately 90 and 60 percent of the total produc-
tion in Surimnam and Guyana, respectively, are exported to the
Furopean Common Market, About 45,000 families are engaged in
rice production in Guyana, but only a few families do so in
Surinam, In Guyana 45,200 and 67,800 ha are planted to rice
under irrigated and semi-irrigated conditions, respectively,

yielding an average of 3.1 and 2 t/ha, respectively. 1In Surinam



only 30,000 ha are planted under irrigation, with averape yields
of 4 t/ha. In both countries, temperature and rainfall are high
(2500~3000 mm),

Wet tillage and sowing pregerminated seeds un;er well~
puddles conditions area practiced in 40 percent of the total area
in Guyana. The remaining are is cultivated under dry land prepa~
ration and rainfed conditions,

Wet tillage is practiced in Surinam and pregerminated seed
is geeded directly in well-puddled land.

In both countries, rice production is highly mechanized.
Quality stagdards fof export require a non-chalky, slender,
extra-long grain.

Major production constraints are confined te Guyana, where
helminthosporiosis and blast are the major diseases, Salinity
is encountered in coastal regions and damage caused by Aluminum
_toxicity is frequent,

BG79, Stanbennet and two 1ocally‘develaped varieties cover
the entire cultivated area in Guyana. Early-maturing varieties
are preferred.

Surinam has developed highly productive semi-dwarf varieties
that represent a slight deviation from the common improved type
and lack early vigor. Increased production is being pursued as
national priorities in both countries, and they plan to double
the present area cultivated to rice. Surinam bred varieties have
been exported and are im use in Panama, Central America and

Eegador.



Lack of qualified and trained acientific staff, topether
with the added disadvantage of severely limited facilities
impedes all aspects of rice research in Guyvana. There are six
people working on breeding, pests, diceases, soils, agrononmy
and quality testing. Two breeders and a chemist are engaped in
rice research in Surinam,

CIAT participation is desirable in:

a, Breeding projects for the development of auitabletupland
varieties having droupht tolerance

b, Breeding projects for the development of better yvielding,
nitrogen=~respongive varieties combining resistance to
blast and tolerance to hostile soil conditions

¢. Investipations to determine the factor 1i§iting nitrogen
responsiveness te a maximum of 60 kg/ha.

Guyana welcomas seprepating populations as well asg advanced

breedings lines.

¢. Central America and Panama

Rice growing is very important in the six countries that
make up this area, with small variations from one countrv to
another, Per capita rice consumption is high in Panama and
Costa Rica, averapge in Nicaragua and low in the rest of the
countries,

In 1975 there were 288,000 ha planted to rice in this
area, with low vields per unit area (2 t/ha}), which range from
1.3 to 3.1 t/ha, DIxcept for Nicaragua, where 60 percent of the

cultivated area is irrigated, the countries depend entirely on
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All the countries have certain problems in common such as
weeds, insects, disease and soil problemsa; and because of this
riational research proprams follow common objectives,

: <

Farmersg have readily accepted improved varieties, which
are only pood for three to four vears when their digease resisg~
tance breaks down. The most common varieties are CICA 4, CICA 6,
IR 22, CR 1113, IR 100d and some introductions from the United
States such as Bluebonnet and Starhonnet and Surinam bred or
locally adapted varieties of that origin as the Hilo series from
El Salvader.

There is a grood potential for developing new areas for rice
cultivation., . The potential area for irrigated rice is estimated
%t 20?,009 ha, mostly in Guatemala, Honduras and Nicarapgua, In
Panama and Costa Rica about 50,000 ha could be planted to upland
rice because there is high rainfall in these countries.

Collaborative technical work coordinated by the Froprama
Cooperative Centroamericans de‘Cnltivas Alimenticios (PCCMCA)
has established the following general objectives:

1. To develop high-vielding varieties
2. To improve crop technology
3. To produce sufficient certified seed to meet the regional
demands
4., To carry out extension work

Some improved varieties have been obtained in Central America

among these are CR 1113, Tikal-2, X-10, and IR 100d, by goverament

workers and Nile 1 and 3 by private workers,



The rational use of agricultural inputs has increased, and
efforts are being made to become self-sufficient in the produc—
tion of certified seed for this area. The principg; sources of
germplasm are the rice breéding proﬁrams of ICA, CIAT, IRRI, and
Surinam,

Some supggestions for CIAT are:

1. To supply segregating material in early generations

2, To improve varieties for favored upland conditions

3. To strengthen the training progranm

4, To provide technical assistance for the national proprams
when they require it and aid in the evaluation of local
programs

5. To provide certain required equipment

B. Caribhean Region

It is impessihle to make generalizations about this area
because of the differences in political organization, languagpe
and customs., MNevertheless, rice consumption in this region is
high.

Puerto Rico has some 3,000 ha under rice cultivation while
Jamaica has cooperative projects with CIAT and grows 5,000 ha
of rice. The main rice producers in this arsea are Cuba and the
Dominican Republic.

In the Dominican Republie rice is the second wmost important
erop in relation to avrea and production, and it is the principal

crop consumed domestically.



The agronomic basis of the agrarian reform program is rice,
and 50 percent of the rice-growing area is supervised by this
program, Neverthelessg, it iz necessary to imgorElIS to 20 per-
céﬁt of the country's rice needs.

Almost all the rice is grown under irrigation (80,358 ha)
and 90 percent is transplanted. Average vield is 3 t/ha, Im-
proved varieties are gfewn on 25 percent of the area, yilding
an average of 4,3 t/ha, MWowever, the expansion of su;h varietie:
to other areas is hindered by problems of water and #eads,'as
"well as certain policies. Within the short term, it will be pos-
sible to add 35,000 ha to the total rice-growing area when large
‘and small dams are constructed. The rice program has developed
varieties such as Juma 57 and 58, IRS and-IKB through the selec~
tion of introductions and native material. Yet, because of a
strong ratooning yield performance gome older farmer rice selec~
tions are still widely grown, andttheir seed ig grown and certi=~
fied by the Ministry of Agrieculture. Low national productivity
is essentially due to agronomic problems, not varieties, TFor
this‘reason, more emphasis is being placed on the training of
technicians in rice production, irrigation methoda and agronomic
research.

Recommendations ta CIAT:

l. To offer practical training in rice production
2. To conduct research on soil management, fertilization, weed
control, land preparation and water management

3. To formulate plans for rvice production and alternatives



The raport on Cuba is based on a summary made by Cuban tech-~
nicians,

The rice program in Cuba has been under way since 1957, when
work began with introeductions of penetic material from abroad.
About 200,000 ha are under rice cultivation, vielding an average
of 2,2 t/ha. This whole aren is under irrigation and cultiva-
tion is mechanized, From 90 to 9% percent of the total culti-~
vated area is under government control; the rest belonrs to a
fow private farmers,

About ten vears ape, Cuba imported IR ¥, which was planted
on 90 percent of the area under cultivation. Today CICA 4 and
Nylamp are pianted on 50 percent and Sinaloa on the ohter 50
percent,

The problem with Pyricularia has increased; and rather than

depending on varietal registance, they continue to apply insecti-
cides to control Sogatodes.

The headquarters of the rice program is located near Havana
and is staffed by highly trained technicians. Various varietal
improvement programs are being carried out in order to find a

source of resistance to Pyricularia and hoja blanca. By using

certified seed, they have eradicated red rice. They also have a
pood extension service,.

Their irrigation system (connecting channels) and drainage
system are advanced, They can irrigate 200 ha/manfday. Direct
seeding is used,

Although the government subsidizes rice production, they

have to import rice to meet the domestic demand; and although



they would like to become self-sufficient, they do not want to
become exporters.
Low vields are due to agronomiec problems and diseases

such as Pyricularia., Well-leveled fields with pood irrigation

give better yields.
They would like CIAT's collaboration on the following
aspects:
1. Sending of genetic material
2, Training in Colombia for yvoung men présently studving

agronomy in Persia and other countries

Nexico

In Mexico rice is the third most important crop after
maize and wheat. Rice consumption is low (9 kg/person) but
there are campaigns tryigg to increase its use to replace maize
in the Mexican diet since there is a deficit of this cron.

Mgxico is self-sufficient in rice production and even pro-
duces some reserves, which cannot be exported because of their
.high production costs, Three different planting systems are
ugeds drrigated (25%), transplanted (10Z) and upland (607%).
In total, 250,000 ha are dedicated to rice growing in fifteen
states; average national production is 2.9 t/ha. Yields fluc-
tuate from one region to a#other.

There are various experimental centers conducting research
on rice in different areas of the countrv, but only three of

them have breeding programs., Their general objectives are high
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yields, resistance to Pyricularia, tolerance to alkalinity and

drought, and plant types with intermediate growth habit and
good-quality grain. There are some 14 technicians working in
rice, Seeding of segrepating materials are rotatad i; several
parts of the country,

Emphasis has been placed on the efficient utilization of
fertilizers,

Recommendation for CIAT:

1, To supply segregating material in early generations

2. To train technical and intermediate personnel

3. To develop varieties tolerant to drought

E.. Brazil

Brazil 1is the sixth larpgest producer of rice in the worid,

Between 1952 and 19536, Brazil tripled the area sown to
rice, and at present they are self-gufficient. Basically, the
tice«prowing area is loecated in the southern and mideastern
parts of the country; the principal system used is upland rice.

The principal objectives of rice cultivation in Brazil are:
subsistence on small farms withqut mechanization and upland rice
in intercropping svstems.

Upland rice yields range from 1,000 te 1,500 kp/ha whevreas
irrigated rice yields are 3,500 kg.

The production increase was due to the increase in area
sown ¢9 upland rice.

A common irrigation method is based on increasing the water

level of rivers:; this method is used on small Ffarms where trans-
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planting is done at the beginning of the rainy season.

In the Amazonian region, west of Belém, there is a large-
scale project under way for irrigating rice by constructing
channels; the operation will be mechanized. |

Variety IR 22 is sown in 70 percent of the rice-growing
areas and the.Surinam type in the other 30 percent., Several
crops can be produced during the vear for a total yéeld of up
to 10 t/ha/vr. The variety Apwra vields 4 t/ha but gives only
one harvest per year.

In tropical Brazil there are regions that are suitable for
cultivating irrigated rvice, but the hipgh cost of irrigation
does not render it profitable.

The firms that are conducting research in Brazil are Conmp.
de Investigaciones Sao Paulo, Instituto de Rio Grande de Sul
and the new NWNational Ric? Center.

Brazil's future potential increase in production lies in
planting additional lands with rice,

Recommendations for CIAT;

1. To establish a breeding program for upland rice with
assistance from CIAT and the Nationa. Rice Center and
to develop cultivars resistant te hl st

2, To determine whether drousghts in the Central Plateau
repion make it unfeasible to inerease rice production in
this area

J. To conduct research on cultural practices for small
farmers

£, To intensify the seed propram



- 13 -

5. To carry out zoning, with the aid of CIAT
6. To determine areas suitable for irrigated rice, with

assistance {rom CIAT and IRRI v

F. Colomhia

Rice is a major component of the Colombian diet and the
second most important crop after coffee,

During the lagt fifteen years, Colombia has been totally
self~-sufficient. In 1961 it produced 308,000 tons of glazed
riee for a population of 15,500,000 and a per capita consump~
tion of 19.1 kg, In 1975 the consumption rate for a population
of 24,000,000 was 29 kg per capita.

Ia Venezuela rice is a staple food; per capita consumption
is 17 kg. During the last fifteen yearsg, production has ?eea
unstable: din 1975 the eduntrv was self-sufficient whereas in

1976 it had to import.

Comparative Area and Production in Colomhbhia

Irrigated Upland
Year Area Production kg /ha Area Production kpg/ha

1972 170,620 ha 882,760 5,2 103,200 ha 160,520 t 1.5
1977 246,100 ha 1,265,200 5.1 95,000 ha 152,000 t 1.6

Comparative Area and Production in Venezuela

Yaar Area Production Moan

1971 112,626 ha 153,038 ¢t 1.3 kg/ha

1977 179,213 ha 474,000 ¢ 3.1 kg/ha
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Area Distribution of Rice in Venezuela

1974 1875

Area Production Kg/ha Area Production

s

Irrigated 32,960 ha 154,032 t 4.6 41,930 203,322

Rainfed 84,329 ha 142,032 ¢ 1,68 71,61B 159,006

Varieties: in Venezuela the area sown with IR 22 decreased
between 1974 and 1975 and that with CICA 4 ipcreased.

Iin 1976 Colombia reduced the area because of high produc-
tion cests, low prices for paddy rice -and unfavorable government
poliicies applied to the surplus frém the previcus year. This
reduction in production made it necessary to import 42,000 tons
early in 1977. 1In 1977 Venezuela obtained a surplus rice pro-
duction.

Colombia can intcrease the area planted to rice on the
Atlantic Coast,

Venezuela has established a nationzal plan to increase the
food production area in order to stabilize production and improve
the infrastructure,

Good financing is another system for increasing production.
Research in Colombis:

ICA, FEDEARROZ and CIAT have four research centers and 12
rice specialists. In Venezuela there are only two specialists in
rice at the Fondo Nacional de Investigacidn Agropecuaria,

Eecommendations for CIAT: -

&£ L
,n..' ‘
h re t e&ear h
havd "

BL_ OTECA

I. To continue collaboration with ICA

and mulriplication of sgeed



2. To extend distribution of regional trials to upland areas

3. To cooperate with RONAIAP in training

G. Peru

Rice is considered to be a strategic crop in Peru, It ocecu=
pies third place in area and fifth in the economy. After Brazil
and Colombia, Peru is the third largest vrice producer in Latin
America.

The main rice~growing area is on the coast, 0f a total of
134,000 ha, 107,000 are under irrigation.

The estimated production of 134,000 ha is 635,000 tons of
paddy rice; per capita consumption is 35.5 kg/yr in 1977.

Trade is a State monopoly and prices are predetermined,

Average yields are 5,000 kg/ha; but the CamanaAvaliey, with
4,100 ha, produces yiel{; of 8,170 kg/ha whereas only 1,600 to
1,800 kg/ha of upland rice are obtained in the jungle.

In the nerthern part of the jungle, there are 17,000 ha
that yield 5,000 kg/ha.

By 1982 a total of 680,000 tons ¢f paddy rice are rvequired
for a per capita consumption of 15.5 kg, which means that pro-
duction based on the present area would have to increase 100 kg/ha
gince cultivation cannot be expanded in the coastal area.

There 1s a great potential for upland tice production in the
junpgle area of Peru, where future area expansion is predicted,

In 1942 introductions of rvice varieties from Burma into Peru,
accounted for what FAQ considered the first larpe rice vield

increase in the world, During the 40's and 50's, Peru had the



second largest yield and relative rice production increase in
the world. This was also a consequence of improvement in fer-
tilizer uge, populations and water management.

By the early 70's new high-yielding rice va;ieties derived
from selections made in Peru of crosses sent from IRRI took over

and allowed considerable yield expansion. Varieties that domiw=

nate areas at present im Peru are MNayvlap, algo one of the leading

varieties in Cuba, and Inti.

H., Bolivia
Thereis a total of 160,000 ha planted to rice in the entire

country, mainly in the state of Santa Cruz.

In 1975~76 there was a surplus of rice; hovever, it was dif-

ficult to export because the grain was medium sized. For this
reason long~grain varietigs were introduced from Colombia and
Argentina.

Yields in Santa Cruz and Cochabamba are 1.8 kg/ha. The
planting systems used are flooding after slashing, with two to
three years per zone per c¢rop., Large-scale farmers have mecha-
nization with upland rice.

The main problems are weeds, followed by pests, disenses
and drought.

The Centro de Acopio of EMA dis located in Ruena Vista,

I. Argentina

In 1976~77 the area planted to rice was 105,000 ha, re-

presentine a4 10 neveoent inereaqs in comoarienr 2o the nrevious
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The rice~growing area is located between 25 to 32° longi-
tude and 55 to 60° latitude.

A total of 250,000 tons of paddy rice per year are con-
sumed} per capita consumption for 25,000,000 inhabita;ts is
10 kg of paddy rice. Production ig 370,000 tons.

The most important varieties are Fortuna (457 for domestic
consumption) and Bluebonnet-50 (45%); the rest are medium-length
grain varieties. There is a surplus of production, but the inter-
natianaily accepted quality is Bluebonnaet-30.

As of Aupust 30, 1977, they had exported 130,000 tons of
whole~prain rice.

An increase of 135,000 ha, planted to Bluebonnet-530 for
exportation, is expected, without government aid, Fortuna is
preferred for national consumption.

CICA 4 was distributed but was unsuccessful because of the
grain quality. CICA 9 is a good variety although its quality is
not ideal, 1IR8-41 is promising because it yields more than Blue-
bonnet-50 under adverse conditions. Le Bonnet could be used in
Entrerios because it is early maturing as compared to Bluebonnet-
50.

All operations are commercial, mechanized and irripated;
there is no Qplaﬁd rice and fertilizers are not used.

The only machinery lacking is land levelers, and there are
no drying or storing capabilities.

Prohblems in Argentina are red rice because it affects ex~
port quality, water weevils and physiological disqrders (straigh-

thead),



J. Paraguay
The area planted to irrigated rice is 21,000 ha and 15,000

ha to unfavored upland rice. Varieties are sim%lar to those
planted in Argentina. By 1980, there will be an estimated
30,000 ha planted to irrigated vice., HMost of the production is
destined for national consunption} only a small part of Blue~
bonnet-50 is exported. The area sown to Furtuna has remained
the same while that of Bluebonnet~50 has increased. l

The upland rice ares in:?araguay increased drastically in
1976-77 through the planting in northeastern Paraguay of over
10,000 ha by Brazilian colonists, using their own seed and
technolopgy. Thus, in only aﬁe year, an unplanned increase of
507 in area planted to rice took place. Upland rice sells at

lower prices at the mills, but has a lower cost of production

as well,

IT1. OBSTACLES FOR THE IMNCREASE OF RICE PRODUCTION
IN LATIN AMERICA

A. Troblems of Irripated Rice

~ Water Supplv and Mgnagement

1. 1In Latin America, there is adequate water (or an excess
of it) during the rainy season. More often the problem
is water control during the rainy season whereas during
the dry season additionm of water becomes necessary a
saturated root zone and for weed control purposes.

2. Rivers and lakes in Latin America have an abundance of

water, A problem, however, is little communication be-
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tween personnel at Hinistries of Agriculture and those in

hydraulice departments.

Most Latin American countries have infrastructural pro-

blems, such as, deficient legislation on the use of water,

irrigation districts, etc. which result in inequities in
the distribution of water for various crops, and in higher
overall costs for water,

Specific supggestions for research:

- To carvy out a joint CIAT-national programs study on
water consumption in rice, as well as on the use of
residual water for crops complementary to rice.

- To carry out with national governments a comparative
study on production costs,

- To esatablish pilot experiments in order to lower the
cost of water, JCIAT could be the legder on this type
of activity.

Conclusion:

a, CIAT should carry out research on water management

b. It should foecus on lowland tropical floodplains

c., Training on water management is a generalized need

d. CIAT and IRRI shauld'become more active in water
control, public policy, design, and investment acti-
vities hy widening the professional disciplines and
agencies participating in conferences, short courses,
regearch, and training. The agricultural biological
research would then be better related with the in-~

frastructure develaopment and operation,
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- Farming Practices

Planting Systems

PDiscussion centered around direct seeding versus trans-—
planting, Transplanting has the advantage ;f copntrolling
red rice. However, one of its major drawbacks is the
cost of labor. Thus,there is a general trend towards
direct seeding in most of the countries., As an example,
in Brazil, transplanting has gone down practically to
zevo, and in Mexico, althouph it is recognized that
transplanting is more expensive (about 50% higher) there
are still about 20,000 ha transplanted. Direct seeding
is rapidly advancing, however, because similar yields

(6 t/ha) are obtained with heth methods,

Weed Control

Direct seeding requires more weed control. Appropriate
land preparation, levelling and good water management,
facilitate weed control, BResides, herbicides can be

used.,

The major problem, however, is red rice. Transplanting

is the only method for complete contrel of red rice. ‘MHow=~
ever, it was pointed out that, in Cuba, red rice was eli~
minated by a combination of clean seed, puddling, and
applications of Gramoxone hefore flooding.

Fertilization

Because of the variable nature of soils and water supply

in rvice fields in Latin America, and the high demand of N



&.

of the rice crop, agronomists should work appropriate
fertilization schemes for rice under various conditions.
Special attention should be devoted to P fertilization
for rice in acid soils, Varieties capable of hggh vields
under conditions of acid soils, low N uptake should be
developed.

In addition to N, Zn and 5 are very important, sometimes
even more important than P, Ammoniué sulphate, rather
than urea, can be nsed to correct S5 deficiencies, but
acidity of the soil will increase.

In the utiltization of N, there is an interaction with
gselar radiation and temperature., This aspect should be
studied by CIAT,

Recommendations to CIAT:

Planting Svystems

1.

2,

o disseminate CIAT-developed technology for seed produc~-
tion and controlling red rice with the use of transplants
To control red rice in direct seeding, research should be
dope on a combhination of factors:

a. Flooding

b, Wet tilling

¢, Use of chemical products

d, Use of antidotes

e, Leveling

f. Varieties - with intermediate growth habits

g. Use of pure seed

h. Hand weeding
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period of rice growth, Gccaaionéliy puddling is essential
to increase water-holding capacity.

Favorable Dryland: Areas which are growing dry-land rice

on unbunded fields that are flat or gently Eloping with
annual rainfall of 1,500 mm or more with at least 250 mm
of monthly average rainfall iﬁ each of the growing months
and rainless days during repfodnctive and ripéning stages
not exceeding 10 days, In those areas, water-holding
capacity of soil is good to excellent with no gevere soil
fertility problems that cannot be co;tecﬁed by fertilizer
application.

UInfavorable Dryland: Dryland rice grown on unbunded field

with var}ing slopes and with annual rainfall of less than
1,500 mm and monthly average rainfall of less than 250 mm
in each of the growing montﬁsland rainlese days during re-
productive and ripening stages exceeding 10 days. In thos
areas, water~holding capacity of sonil is poor te vary poor
with varying degreees of so0il problems (some soils can be
amended with fertilizers and others cannot be amended by
fertilizers auch as highly acid soils with high aluminum
saturation), |

As to the promise rainfed rice may have for Latin America,
it was stated by Dr. J§nnings that upland rige per se
involves high risks. However, risk may be reduced by bund
ing to retain rain water or flooding, in which case this
rainfed system may hold promise. This uoaid be a move fro

gtrictly upland to rainfed rice,
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The case of Brazil is a particular one in that a "veranico"

(15 to 25 days of drought) takes place at the time of

flowering, thus lowering production up to 70%. This happens

-

in about four million hectares.
The potential for irvigation in Brazil is up to 20 million
hectares, The problem, however, is that these regions are
located very far from urban centers, thus increasing the
cost of transportation, This, ia fact, is only a possibi-
1ity for a distant future.

In central Panama, precipitation is definitely low, 1In
Feuador, 24,000 ha are cultivated in ponds and this system
is likely to expand., 1In Cclombia, it would be feasible to
go from upland to rainfed in the Atlantic Coast region,
whereas in the Fastern Plains (Llanos Orientales) a system
of bunding ecould be used provided Al-resistant varieties
are developed,’

Varieties. It is already known that converting to rainfed
from upland increases yields. The strategy would be to
start with level lands first., But what additional requi-
rements are needed for varieties to be adapted to rainfed
conditiong?

The varieties developed by CIAT/ICA are well adapted to
rainfed conditions, In Central America, they have beaen
widely adopted., Nevertheless, blast severity increases.
In addition, the newer varieties developed by CIAT/ICA

are deliberately taller which makes them more competitive

with weeds.
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CIAT/ICA varieties, however, would not be appropriate for
acid seils, If Al- and Fe~ resistant varieties are¢ to be
developed, this work should be done on acid soils under
upland conditions. In some couutries, such ‘as Thailand,
there are already some materials tolerant to acid condi-
tions, sc that transferring these characteristics to im-
prove& varieties should not be too difficult.

It wag pointed out that photopericd sensitivity would
alse be an important characteristic to consider in breed-
ing this type of matarials. ?inally,.it was recognized
that CIAT has capabilities to carry out this work,

B. Upland Rice

Initially, the economie aspects of upland rice were dis-
cussed, Upland rice is more economical to produce than
irrigated rice in countries such as Brazil and Taraguay,
and probably in ctﬂazs ag well, due mainly to the high
cost of fuels used for pumping water.

Soil fertility aspects should be considered, especially,
in the case of unfavored upland rice. Actually, the two
basic factors for analyzing upland rice are 1) water avail
ability and 2) soil fertility.

Socio~economic aspects as related particularly to coloni=-
z%tion programs are also of primary importance. As an
example, in 22 years the population of Peru will be around
33 million which will force the use of dry lands for rice
production. The population of Latin America as a whole

will double in 290 yvears.
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Throughout the discussions, the importance of upland rice
in codntries such as Brazil, Mexico, Panama, Bolivia, Peru,
Paraguay, Guatemala, Ecuador, has been established. It
was, therefore, suggested that CIAT helped national pro-
grams in defining potential areas for upland rice produc-
tion.

As a summary of what CIAT can do in relation to upland
rice, it was restated that it is likely that CIAT's
future contribution would do 1ittle for unfavored upland,

whereas CIAT could add significant contributions to favored

upland rice conditions.

Seed Production

Seed production seems to be a problem for all Latin American
countries., All bf»them, howaver, have some sort of a seed
production program with the exception of Bolivia that re-
gquested help from CIAT to establish such a program,

Plant Protection Problems

The most important diseases as expressed by the partici-

pants, were: Pyricularia, Helminthosporium and Rhynchosporium,

In all countries, various chemicals are being used for con-
trolling these diseases.

It was pointed out hy Dr, Ou, that efforts are being made to
obtain resistant varieties even when fertilized with high

doses of N. TFor Pyricularia control, good management of the

erop is essential in addition to the use of chemicals,
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In relation to Rhynchosporium, a new method is being devel-

oped at IRRI through artificial Iinoculation. It appesrs
that the cutting method used to inoculate bacteria may be
used for Rhynchosporium.

Bolivia apparently does not have serious disease problems

in rice, whereas in Argentina, Helminthosporium attacks are

quite severe,

Flanting Systems

The gerderal opinion was that direct seeding is more advan-
tageous because of the high cost and dependency of labor
availability. Transplanting should be used for seed pro-
duetion programs only, mainly to avoid the red rice problem.

Fertilization

The main problem stated was that of increasing the efficien-
cy of ¥ utilizatdion., Studies were supgested to determine
appropriate quantities, times, and forms of application.
Problems with some micronutrients, especially 5, %Zn, and

Fe, were also mentioned as being important in several
countries. 7

Weed Control

This was cited as one of the most important problems in
rice cultivation. Whereas for drrigated rice, land pre-
ﬁaration, water management, transplanting, use of pre-per-
minated seed are important practices that help control
weeds, for upland rice, the development of taller varie-

ties with fast initial growth to dominate weeds appears to

- - o - N . o s
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As a socio~economic problem, it was pointed out that in
Bolivia 20 - 30 thousand families migrated from the highly
populated Altiplano to enter rice cultivation., These
migrants clear the forest and alter hydrologicalcconditioas.
& similar situation was mentioned in relation to Panama,.
Concern was expressed as to the present existence and
future possibility of rice production in Latin America.
Thus, it was sugpgested that CIAT and National Rice ?régrams
take some action in trying to stimulate consumption to aveid
drastic price drops and the subsequent discouragement of the
producer,

New uses of rice may be investigated and diffuéed. In Mexico,
for example, bakeries are using mixed flour containing 75X

wheat flour, 20% rice flour, and 37 soybean flour, apparently

with excellent results.

IXI. NATIONAL CAPABILITIES

A, Analysis of Institutional Limitations

Argentina

Institution: The Instituto Nacional de Tecnolopia Agropecua-

ria (INTA) is in charge of all agricultural research includ-
ing rice.

Fxperiment Stations: The experiment atation at Corrientes

59 the most concerned with rice.

Technical Personnel: 2 agrnnomists for varietal improvement

2

and cultural practices; 1 entomologist and 1 economist {(Inz

time in ricel).



4. Budpget: Derived from a 2 percent tax on exports.

5. Fxtension: System of extension agencies with regional agro-
nomists, In addition, CREA proups operate by taking success-
ful farmers to visit with groups of 8 - 10 fellow farmers
and exchange experiences with the help of an agronomist,

. Activities: Varietal improvement, production, seed multi-

plication and distribution, direct contact with farmers,
conferences.

7. Expectations from CIAT: 1) Training; 2} Some laboratory

equipment and machinery; 3) Improvement in seed production

and quality.

Colombia

1. Institution: Institute Colombiano Agropecuario (ICA): CIAT;

and Federacidn de Arrfoceros (FEDEARROZ).

2. Experiment Stationst: Most concerned with rice are, Palmira,

Monteria; Nataima, Villavicencio, Bucaramanga.

3. Technical Personnel: ICA operates on an interdizsciplinary

goup basis; thus, azbout 28 technical personnel are directly

or indirectly dinvolved in rice. OFf thesge, 17 are full time

in rice; 14 are part-time. Two scientists are at Ph.D,

level, 12 have an M.S. degree, and 14 Ing. Agr. (B.5, level).
4. Budpet: ICA has Col.$ 4.4 million, and FEDEARROZ has Col.$

3.0 million, for a total of Col.$ 7.5 million (approx.

US $ 200,000,00),

5, FExtension: In addition te some extension activities carried

- - e L e s 3 B m A e - > R - . o
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jointly with ICA and some training activities. At
present, some 500 agronomists have been trained.
Activities: 1) Production of varisties resistant to
Piricularia and hoja blaneca; 2) Research on ac;d, infer-
tile soils of the Fastern Plains (Llanos Orientales); 3)
Seed production, plant patholegy, entomology. No research
is being done on upland rice.,  Activities are limited to

testing materials.

Fxpectations from CIAT: To strengthen even more the col-

laborative work ICA-CIAT-FEDPARROZ.

Mexico

Institution: Instituto Nacional de Investigaciones Agrope-

cuarias (INIA). The Rice Propram is part of the Cereals
Unit which deals with wheat, barley and cats, in addition
to rice, The program is orpanized inteo 12 regions with a
head of each regional program, There iz a head of the
entire unit and a coordinator of the National Rice Program,

Experiment Stations: The 12 regional programs are located

as follows: 2 in the N,¥W,: 2 in the Central regiony 1 in

Tamavlipas: and 7 in the $.F, In the KW, rice is direct-

seeded with irripgation: in the Central regions, it is planted

for the SE,

Technical Personnels 15 proffesionals -~ LZ Ing, Agr. and

2 M,5, one of whom iz pursuing a Ph.D. degree in the

Phillipines.
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Budpet: Total budget for rice is Mex, $ 6.0 million (5
million from INIA plus } million frem the Colepgic Superior
de Apricultura de Tabasce), approx. US § 333,990.00. 5ixty
percent of this budget is devoted to upland rice.
Extension: No specific information.

Activities: The following varieties have been developed:

3 varieties for irrigation and transplanting, 7 varieties
for irrigation and direct seeding, and 2 varieties for up~
landcultivation.

Expectations from CIAT: The main concern is training. Two

persons have already been trained by CIAT; next vear

they want to send four.

Paru

Institution: Programa Nacional de Investigaciones en Arroz,

Centro Regional de Investigacidn Agvopecuaria (CRIA-II},
Vista Florida, Lambaveqgue,

Experiment Statdions: For regional centers -- 3 for irriga-

ted rice, and one for upland (Chiclayo, Chira, Tulumayo and
Tinge Maria).

Technical Personnel: 16 scientists with university degrees.

Budpet: Information not available.

Extension: 34 extension apents, 5 regional specialists, 2

national specialists, 6 professionals to study production
costs and prices. Tetal: 47 professional staff plus 123

intermediate level technicians.
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Activities: DProduction of foundation seed and certified

seed by EPSA (seed production agency). ODutstanding results
have been obtained with 4 new cultivars, Maylamp, Chancay,
and Inti. Promissing varieties are SRI Malasia 1 ;nd

PNA 46~25~1-3-1., Working towards developing varieties that
would have high oil content in the rice bran,

Expectations from CIAT: Production trainimp, and joint re-

search projects.

Ecuador

Institution: TInstituto Nacional de Investipaciones Agrope-

cuarias (INIAP) runs all apricultural research including
rice.

Experiment Stations: Most cencenred with rice is the Boliche

Bxp. Station,

Technical Personnel: Breeding: 1 MS, 3 Ing. Agr., 2 trzinees,

1 technician, Seed Production: 1 Ing. Agr., 1 trainee, 1
technician, Fntomoleopy: 1 Ph.D., 1 Ing. Apr., 1 trainee, 1
technician. Weed Control: 1 Ing.Apr., 1 trainee, Soils: 1
M5, 1 Ing. Apr., 1 trainee, 1 technician., Fconomiecs: 1 MS,

1 trainee. Total exclusively in rice: 1 Ph.D., 3 MS, 7 Ing.
Agr,, 7 trainees, 4 technicians.

Budget: One million sucres/year (approx. US § 4000,000.00/yr).
FPxtension: Programa Wacional de Arroz y Control de Piladoras
is in charge of extension {(fomento) activities. There are 8
agencies with a total of 12 Ing. Agr., 1 chemist, 1 industrial

engineer, and 1 economist.



Activities: 52 percent of the area is planted with improved

varieties from INIAP, They consider they have appropriate
technology for irrigated rice, but need more work on upland
and pond cultivation technology., Seed multipl{cation of
INIAY varieties is done by a specialized, semi-private
agency.

Expectations from CIAT: Their main source for training has

heen CIAT and CIAT-assisted in—country training at INIAP,
They would like CTAT to train 10 persons per vear for all

their personnel neads.

Panama

Institution: Instituto de Investigaciones Agropecuarias

(IDIAP).

Experiment Stations:» Three regions: Chiriqui, Azveroc, and

Panama. There is a plant pest and disease lahoratory,

Technical Personnel: 1 Eatomologist, 1 phytopathoeloegise, 1

breeder, 3 Ing. Agr. for weed control and fertilization.
Budget: No specific budget allocated to rice.

Extension: HNo gpecific information.

Activities: Weed control and fertilization of upland rice,

varietal development and seed production. They have released
Line~9% which is resistant to Piricularia and lodping, and
Line~15. They need about 150,000 cwt, of seed per vear.

They have had severe budget limitatioms for rice research.

Expectations from CIAT: CIMMYT has trained some personnel



for Fanama in the past, CIAT trained one person in rice,
and they expect more, All heads of division should be
trained by CIAT. They also hope for 3-6 week in-country

courses on rice production for larger groups,

Nominican Republie

Institution:

Experiment Stations: Juma Experiment Station devoted to

rice.

Technical Personnel: 8 Inp. Agr., 11 technicians, 3 Chinese
consultants and one CIAT consultant,

Budget: Information not available.

Extensicnt 57 technicians (aprdnomos) in rice plus 62 tech-
nicians (agrénomos) in agrarian reform, One hundred additio-
nal technicians to be trained.

Activities: Varietal improvement and training., Courses of

10 weeks duration are given, B0Z of the time being practical
work., Their goal is to incrgase production 407 in 4 years.
They have collaboration frgm the Univeraidad Catdlica de
Santiago mainly for economic studies., Successful varieties
released are Juma 57 (IR8 x Nilox 1) and Juma 58 (IR8 x

Totno Rrea‘Ql). Record proeduction: 11 t/ha. On seed pro-
duction they need SO,UOQ cwt. per vedr.

Expectations from CIAT: Continued assistance in training.
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Cuatemala

Institution: ICTA

Fxperimental Stations: One in the Atlantic Coast and

-«

another one on the Pacific.

Technical Personnel: 4 Ing., Agr. and 8 technicians.

Budgetr: Us $ 100,000.00. Rice program is small because
rice is & minor crop in Guatemala,
Extension: No specific information.

Activities: 1) Try to orpanize a rice growers federationg

29 Traiﬁing; 3) Irrigation work, Seed production pro-
gram i3 just starting. Seed imnorted in 1977 included
Bluebonnet-50, CICA~-4 and CICA-B,

Fxpectations from CIAT: Technical support being obtained

from TCA/CIAT, IRRI and PCCHMCA.

Bolivia

Institution: Instituto Boliviano de Tecnologia Agropecuaria

(IBTA},

Experiment Stations:

Technical Personnel: 1 M5, 1 trainee.

Budget: US § 50,000,000,

Extension: 7 technicians.

Activities: Rice research is minimal. Their policy states

rice as a priority crop to be developed. They wish to
stahilize upland rice production. They are workinpg on a

feasibility project to irripate 180,000 ha of which 60,000
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would be dedicated to rice. Thirty technicians have heen
trained., Three in~country courses have been given by CIAT.
No seed production program exists., Basic seed has been
distributed on a limited basis. One technician for seesd
production is being trained. As far as varieties, Blue-
bonnet~50 is used, CICA-4 and CICA-6 are recommended, and

other varieties of IRRI and CIAT are being tested.

Expectations from CIAT: 1. To elaborate a rice production

plan with the help of CIAT: 2. A zoning plan to establish

arveas best suited.

Honduras

Institution:y Ministry of Agriculture,

Experiment Stations: Guaibas, site of Rice Program.

Technical Personnel: No reliable data available, Fifteen

scientists upnder training will be coming back with M§S de-
grees and one with Ph.D,

Budget: No specific budget for rice. Total research
budget US § 600,00n0,00,

Extension: Inforwation not available.

Activities: TWreeding and cultural practices. Trying to

establish an Agricultural Research Institute, Seed most
generally used is Bluebonnet, CICA~4 and 6. Under testing
are CICA-9, line 4440, 2 lines from IRRI and one from the
Us (early, 90-95 davs).

Expectations from CIAT: Training in production and in breed-

ing.
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Brazil

Institution: EMRRAPA

EFxperiment Stations: National Centers, State Centers and

%

Institutes, Research Units, Universities. Main station
for rice is Goiania.

Technical Personnel: 21 scientists ~- & Ing. Agr., 14 MS,

3 Ph.D. In addition, 3 MS, and 2 Ph,.D., are being trained.
Next vear, it is planned to have 32 scientists in Goiania.
Budget: Total for rice US $ 2 million (1.2 million at Rice
Center and 0,8 million in other regions} without including

administration.

Extensiont Through Brazilian extension system, EMRRATER.

Activities: Production of basic seed has USS 25 million.

14% of Brazilian arable land is devoted to rice. They

have 2,3 million persons employed one way or another in the
rice industry, Consumption is 43 kg/person/year with a tetal
of 7Tmillion metric tons consumed annually.

Fxpectations from CIAT: 1. Training: 20 persons have been

trained by CIAT in rice and 12 more in extension? they need
this aegtivity be continued and expanded., 2. They nead
help from CIAT in defining a philosophy of rice production
and research -- where to place emphagsis. 3. They request
advanced segregating material for their breeding program,

suited to four different repions of Brazil.

Venezuela

YTuaetrifuatlrion?* FPARATAD nnd OTAR flantyrm dpe TrnusctsmasdAan



Agropecuaria Centre Occidental, located at Calabozo),

2. Experiment Stations: In two main locations for rice,

Calabozo and Araure,.

3. Technical Personnel: 2 Ing. Agr. -- one in hreeding and

one in agronomy, and 1 Ing. Agr. in seed certification.
Exodusg to private enterprise.

4., Budget: Poses no problem.

5., Extension: Ministerio de Apricultura y Cria (MAC) is in
charge, Research and Extension are separate,

6. Activities: 17,000 tons of certified seed per year.

Materials from CIAT, IRRI and Mexico mainly, Work on soil
fertility, planting rates, weed control, use of chemicals.
Field days and workshops. Control of rodents and birds
needs more attention, lIrrigatad rice vields avre much high-
er than those for up}and; thus, little emphasis is placed

on the latter.

B. Development Projects

Mr. Manuel ConzAlez del Valle, agricultural officer of
the Intetr-American DNevelopment Bank, Bogotd office, pave a brief
explanation on the Bank's poliéies for considering projects to
be financed. These must be viable projects backed by a policy
decision on the part of the country wherehy the project is con-

sidered of high prierity.



Mexico

Mexico is in the process of transferring rice production
from the irrigation districts in the dry regions of the North
West, and will concentrate on development projects for rice in
the South West ~- Chiapas, for example, Six million hectares
for riéa may be developed in the more humid regions of HMHexico

under upland conditions.

Panama
Little is being planned for the immediate future. Opening
of the Darien area may create new opportunities for rice produc-

tion.

Brazil

150,000 hectares of new land in the Ric Sao Francisco basin
are being devoted to drrigated rice. By 1980, they expect to
develop 3 million hectares of rice between upland and irripated,
in total., The Amazonian highway will open much land for resettle-
ment. Rice is the first crop planted by settlers, followed by
other cash crops, rice itself, under upland conditions, and
pasture, An untold number of rice hectares may be planted under

these conditions.

Venezuela
Venezuela is developing one million hectares, for the cattle

industry with rice being part of it, The Orinoco delta project
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covers 300,000 ha which also includes rice land. There is also
a project for drying and storage facilities for rice with a

capacity of 200,000 metrie tons, nearing completion at 14 loeca-
tirpas in the country, At present Venezuela is self-sufficient

in rice production,

Bolivia
Project Rositas will develop 180,000 ha with 160,000 ha
being for rice. Also, colonization projects are opening up

new land.

Feuador
Water control and ivrigation projects are being carried
out in the Guayas River basin covering appreximately 30,000
ha -~ Babahore (7,000 ha), Daule (4,000 ha), Milagro (7,000 ha},

other aites (12,000 ha).

Colombia
Colombia is mostly making use of facilities presently
available., The Atlantic Coast, however, has vast possibilities

for expansion of irrigated rice, as does the Amazonian basin

area.,

IV. OBJECTIVES AND STRATEGIES FOR THE CIAT~BASED RICE PROGRAM
1. Varjous representatives made supgestions on the role of

CIAT:



b

CIAT should concentrate on broadly-based problems and
leave local probhlems to NP,
Stressed need for: "
~ Training
~« Breeding material for irrigated rvice
- More basic research (e.g. on sterility in FZ in cer-~
tain cross) which national programs are notgequippad
to undertake
-~ Enter inte upland riece research
~ Play useful role in orpganizing workshops at CIAT whic
result in an interchange hetween members of national
programs (a catalytic or "hrokerapge™ funetion).
The mroblem of upland rice research wasg the focus of much
discussion. It was agreed that CIAT should beceome involve
in vesearch on upland rice but a carefully chosen ecologic
limie to the research was necessary to avoid those unfavo-
rable upland areas where the prospect of any significant
improvement is limited.
There is a c¢lear need for a more universally accepted and
better understood classification of rice production system
and areas., Much confusion arose because of different
interpretations, CIAT could help in thig, especially, as
this information is critical to planning its strategies.
The followinp characteristics are considered important:
1. Total rainfall per year.

2. Rainfall per month during growing cvcle



3. Frequency and length of drought stress periods
4. Water holding capacity of soil

5. BSlope of land

. Degree of toxicity and soil fertility p:eblems

There was a consensus that CIAT should not focus on those
areas which did not satisfy the minimum requirements with res-
pect to those criteria,

5. 1In terms of research strategy there are two princigél
problemsg?
- DBlast disease
~ Drought tolerance

Acid soils were mentioned as important in many areas,

The Palmira site is not adequate for screening for these
and if CIAT is to effectively examine favored upland rice pro-
duction, additional siteds) will be neeaded. |

6. If CIAT does start to addre%s the upland problems, the
basic varietal research musat continue. As new diseases
emerge and new strains of existing diseases arise, CIAT
must have the material and breeding capability to respond.

7. Considerable interest was cxpressed by NP in receiving
early segrepating material from IRRI/CIAT (F2-3) so that
selection can be done in areas where there is drought
stress and blast problems.

8. Blast was regarded as a universal problam and continuved
¢fforts to find horizontal resistance are needed. A sus~-

tained effort by CIAT with selection of early segregating

-
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lines in Np was indicated. BRut in some cases NP do not

have the capacity to screen large numbers of early segre-
gants, In this case CIAT should do more of the early
screening. ‘

All participants expressed concern with water control
eapeciaily related to the overhead investments, but it

was not clear what role CIAT could paly in this area.

The session concluded with a discussion of the basic data

the representatives had submitted, The inconsistencies

and definitional problems reflected a basic need for a
more careful evalvation of actual and potential areas of
the different rice production systems.
A svynopsis of the session in relation te CIAT's role:
l. Training must be extensive to provide rice produc-—
tion systems
2. Conferences and workshops at CIAT help in the inter-
change of ideas
3. Breeding and agronomic work must continue
A4, CIAT should expand its capacity to include favorable
upland rice areas addressing tow specific problems
a., Tolerance to short periods of drought stress
b. Blaset
5. Another site(s) will be needed for this
6, A basic lack of information impedes selection of re~
gearch strategies, apnd this should be rectified.

Socio-Fconomic Issues Raised during the Plenary Session
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Throughout the session the lack of baseline data

was evident, This is an important barrier to se~
lecting resesarch stratggies. For each country some
attempt should be made to assemble,
a, The present areas of rice production under
each of the systens
b. The potential areas
¢. The number of producers
de The distribution of rice preducers by ares
grown
e, The location of different size groups by
type of environment (are small producers
located in worse/better ecological zones?)
f. Costs of production for different systems
An important issue is. the distribution of the social
benefits to different groups. The type of research
stratepy followed has implications for:
a. The relative income gains of producers and
urban eceonomics
b. The rate of rural - urban migration’
c. Fmployment in rural areas
d. Impreving nutrition
The need to identify the mapnitude and distridbution
of benefits which would flow from alternative stra-
tepies,

The mapnitude of production increases which would



12.5

12.6

follow from remaining policy constraints (especial
i1y credit, price, and exchange rate policies),
The socio-economic implications when trying to
avoid short periods of drought stress throuph?

- Secking better adapted varieties

~ Changing cultural practices

« Investment in improved water control
The economic importance of grain quality for gear-

ing additional production to export markets,
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RESTRAINTS TO REGIONAL RICE PRODUCTION IN

RELATION TO CIAT RESEARCH PRIORITIES

Peter Jennings
CIAT

IRTRODUCTION

The purposes of this paper are to define the major res-
traints to rice production in this hemisphere and to use this
information to puide CIAT in the definition of its rice re-
search priorities and activities.

I have accepted this assignment recognizing that this paper
represents only the opinion of one person. It cannot, nor
should not, ﬁe considered as anything more tham a focus for dis-
cussion. Nevertheless, I foresee two potential areas of difficul-
ty in any attempt to define CIAT's role in rice research., The
first is that representatives of national programs, the clients
for CIAT's product, will identify a series of problems of local
concern, many of which lie cutside of the capacity of CIAT to
undertake. The second, is the danger of scatterization or the
diffugseness of trying te bhe all things to all people, The CIAT
rice program, despite some scope for growth, will remain relati-
vely small. It can continue its successful tradition only by
regstricting carefully its activity to major regional needs.

It is not difficult to prepare a list of restraints to rice

production. They are numercus and come in many forms. Some are



major, others are minor., Some are local, others are regional
in scope. A few are simple, but most are complex, involving
many interrelated problems,

Consequently, I have listed several guidelimes which
might be useful in determining which of the restraints should
be considered as targets for the CIAT program,

da. The restraint must he important. Its removal must marked-
1y inecreage production or the efficiency of production,

b, The restraint must be regionally broad in importance, not
peculiar to one country or area.

c. The restraint must be solvable, There must be a reason-
able chance of removing it.

d. The restraint must be one that CIAT is best equipped to
tackle a8 opposed to one better pursued by IRRI, national
programs, or developed country institutions.

e, The restraint must fall with CIAT's capacity as defined

by available resources and the physical environment,

BACKGROUND

I wiah to summarize some of the background relating to
Latin American rice as it pertains to production restraints
of interest to CIAT, There are three general comments of import-
ance, Firstly, rice culture is relatively uniform throughout
the hemisphere. Discounting minor exceptions, the crop is
uniformly directly seeded, if 1is hasically all of the indiea
type of rice, there are similar quality preferences, and there

is general uniformity of the disease and pest complex.



Secondly, the Americams are abundantly endowed with the
natural resources necessary for rice production, Compared to
other major land masses water and fertile land axist in massive
quantities, and sunlight and climate are favorable. Consequent-
1y, natural resources are not a limiting restraint to preduction,
Therefore, it is not essential to seek production growth from
marrinal lands having limited scope for high productivity.

Thirdly, dirrigated ticg yields are extremely high through-
out the Americas by Asian standards. Five t/h; is a realistice
goal for national averages and the favored upland areas should
average 3 t/ha. This provides a potentially huge competitive
advantage over Agia and Afriea. Despite these yields and un~
limited production potential, rice has not become the dominant
cereal in the Amerigcas. Nevertheless, neither wheat nor maize,
the other major cereals, are in a position to markedly alter
local consumption patterns or sustain a substantial export pos-
ture. Except for the southern cone wheat yields, production
potential, and adaptability are limited. Most countries are
dependent upon the world market for their wheat at great expense
to national economies. Maize, fhe other cereal that might be
considered as capable of sugstaining development in Latin America
has similarly dim prospects, National yields are vervy low and
there is no evidence of rapid improvement ian productivity or
production.

1 consider these three factors: uniformity of culture,

abundant natural rescurces, and the highest proven productivity



of rice among the staple cereals to combine to place rice in a
position of potential dominance., Clearly, Latin America could
produce an essentially infinite supply of rice, .

The fact that the hemisphere does not produce, say, 100
million tons annually indicates there are major restraints
other than natural resources and yielding ability.

We shall now attempt to define what they are, in order of

priority, in relation to CIAT's role in rice research.

MAJOR RESTRAINTS TO PRODUCTION

A, The Politieal Arena

I believe that we pneglect one crucial element in our dis~
cussions of rice production. I refer to the professional poli-
ticians who adopt and finance the programs recommended by tech-
nical professionals. Political leadership must have an unders-
tanding of the process of rice development including its poten-
tial and requirements, Commitment to specific production pro=-
gramg can only follow an understanding of what is possible. All
of us as representatives of national programs or research cen-
ters are aware of cases in which viable scientific solutions
have been frustrated by political professionals. On the other
hand, we rarely have given professional politicians a sound under-
standing of the rice development process teo permit adeption of =2
strategy for production. How can we maximize political consensus
behind a policy based on sound gcientific knowledge? What are

the naticnal and internaticnal consegquences of alternative



policies? Do we understand the trade-offs important to any
political decision maker faced with two or more strategies
relating to increased rice productien? I believe that we are
guilty of talking to ourselves., We pride surselves o; our
technical knowledge but ignore the political side of preoduction.
As production scientists we are concerned about the enor-
mous difference between actual and potential regional production
given the favorable environment, natural resocurces and techno-
logy. We might agree that the best way to cloge this gap would
be to fiand the rélatively low price at which local consumption
is increased and then saturated as occurred recently in Colombia,
Prices must not be sov low as to put efficient producers in a
noneconomic position, If the price of rice is competitive with
corn, wheat and, perhaps, feed grains consumption patterns will
change in favor of rice,~ Once saturation is reached, the mecha-
nism to continue expansion of production would be through imple-
mentation of policies to stimulate export of surplus production.
This may be a4 reasonable strategy for many lLatin American
nations to ensure production expansion, Most countries have low
consumption rates of 10 to 30 kg/person/year while having the
capacity teo increase production to double consumption. Others
have the production capaeity to export surplus, Do we have the
base information necessary to present the strategy to political
decision-makers? What about the details of price suppoerts, com-
patition with other cereals, consumer~producer tradeoffs, poten=-

tial markets, the competitive position with rvice offered from



other world suppliers, the level of quality demanded by import-
ers, and so forth?

To summarize, 1 view the political-economic restraint to
be paramount at present, Alleviation of the restraint will rew-
quire specialized study, acquisition of much background data
and formulation of alternative strategies for different national

programs.

B, Farming Practices

In my view, the second most eritical restraint to rice pro-
duction is the complex of farming practices we call agronomy,
specifically: water control, land preparation, seeding methods,
weed control, and fertilizers. Let us look at one sxample. 1
would not he surprizéd if weeds depress yields more than all di-
gseagses and insects lumped together, Yet, we tend to pay more

attention to blast, Helminthosporium, Rhyncosporim, sogata, sheath

blight and so foerth. Why the relative lack of emphasis on weeds?
It is because weed control is complex and inextricably tied teo
water centrol, land preparation, seeding methods and fertilizer
practices. Similarly, improved efficiency of mitrogen application,
important in today's farming, is only possible by simultaneously
looking at water, weeds, and variety.

This area of unsatisfactory farming practices is so broad
and location-specific that I want to focus in somewhat more preci-
sely on three major sectors cvryinpg for attention:

a2, Favored upland: defined as upland rice grown on flat,




fertile soils with a hipgh water table and abundant rain-
fall., The Central American area is the prime example with
present yield potential of 2 to 4 t/ha. The greatest need
here is to devise technigues to convert this favored upland
into rainfed rice.

b. Rainfed: defined as yields with levees depending upon
rainfall for water, characterized f{requently by periodic
flooding or droupght, Ecuador is one of the many examples
of such areas. The need here is to devise lowwcost water
control schemes and the cultural practices to convert exist-
ingh;ainfed rice in the trial and error manner that L.
Johnson and A. DIaz have followed in past yvears at CIAT.
This area holds the most potential for improving the pro-

duction of small rice farmers,

e. Irrigated rice: Even Colombia, which enjoys a national

average of 5.3 t/ha in this sector, is a case where there
is straong opportunity for improvement in productivity and
in the efficiency of production defined as cest/ton. How-
ever, the limiting factor again is much more agronomic
than wvarietal,

1 offer a final opinion on resecarch methods in farming
practices. Wa have seen that water, land preparation, weed con-
trol, and seeding and fertilizer practices are interrelated. It
follows, therefore, that research along project lines, such as
an herbicide trial or a nitrogen rate and timing study, are of

limited value, Infinjitely better is an integrated program approach



not individual projects, dealing simultaneously with all the
major variables in a trial and error manner with minimal atten=-
tion to the normal concerns of plot size, randomization and

replication.

€, Disease Resistance and Plant Breeding

The third, and final, major restraint to productien, in
my view, is varietal improvement. I consider it to be less
crucial than the previous two because so much has already been
achieved in yielding ability in modern varieties, Breeding
continues to he CIAT's étrong area. 'A fow national programs
have have breeding competence but most do not and, probably,
cannot for the forseeable future. Thus it remains important
to continue the CIAT tradition and strengthen the network for
international testing.

The problem in breeding is to elose the pap betwean poten-
tial and actual yields {largely threough improved farming prac-
tices with modern varieties) and to stabilize actual vield po-
tential, The problem is not to deliberately seek higher yield
potential, Whatever scope for this exists is better pursued
at IRRI rhan at CIAT, There is some room for improvement of
plant tyre for the favored upland and the rainfed secters
through selection for stronger vegeration vigor and slightly
taller varieties such as CICA~9 and line 4440,

The stability of yield is basically a problem of stable

resistance to Pyrigularia, our only widespread pathogen capable

of epidemiec consequences. Losses incited by Pyricularia are



substantial in some areas. Added to this are costs for che-
mical control, reduced prices for damaped grain, and fore-
given yield wherever farmers are restrained from aiming at
maximum productivity because of the threat of blast.* This
implies a loss even if the disease does not occur. Finally,
failure to obtain stable resistance forces the release of new
varieties every veary or so. This strains research ctapability
and the ability of the seed industry and farmers to change
varieties, Taking these points together blagt fa a significant
prohlem characterized by the explosive potential to destroy a

farmer's crop,.

OTHER RESTRAINTS

I deliberately excluded an array of other problems which
will be mentioned repeatedly during this workshop including
seed production, low temperature tolerance, modified floamting
rices, mineral nutrition stresses in relation to varietal

tolerance, Rhyncosporium, sheath blight, and other pathopens and

pests., In my view, these and manv others are lepitimate problems
but they are either localized in impact, minor in priority rank-
ing, impoggible to attack at CIAT, or receive attention at IRRI,
A partial solution to many of these problems is available in the
international germplasm testing program oviginating from IRRI,
Finally, there remainsg the one preblem area that most con-
cerns CIAT administration, its Roard, and its donors, Fimilarly,

our Brazilian colleagues widll raise it forcefully, T suspect.



I recognize the pressures to become involved in this area and
that my evaluation will not meet with universal acceptance,
Nevertheless, my opinion is based on considerable experience
and reflection and is one which finds sympathy among the members
of the CIAT rice program. 1 refer now to the question of the
unfavored upland rice sector. To sustain a rational discussgion
of this subject requires a clear definition of this area. Mis~-
understanding of the distinctness of the two types of mechanized
upland rice existing in the Americas has confused our ability to
define potential and priorities. Unfavored upland rice is that
sector grown on infertile soils, with neither a high water table
nor rainfall exceeding about 250 mm/month, where water stress is
the factor holding yields to extremely low levels, This charace-
terizes the bulk of Brazilian upland rice which is fundamentally
different from the type found in Central America or the minor
amount found in slash-and-burn hillside agriculture., Despite
the huge area and the masesive contributien it makes to total
Latin American rice production, 1 do not rate unfavored upland
rice as & crucial area in which CIAT should have a direct role,
Let me explain m? reasons for this opinion.
a., There is low probability of improvement in the present
yield averages of slightly over 1 ton/ha with existiag
or expected technology.
.. Given that water deficiency is the basic problem and that
ne simple solution ia possible, a research effort would

require a disciplinary team of no less than 6 senior sci-



entists. Anything less would be inadequate, Fven so, I
would rate as low the prospects for substantial propress
after 10 vears of work, .

¢« The CIAT environment does not permit work on any phase
of the problem, Research necessarily would have to be
conducted in the area of the problem,

d. About 20Z of IRRI's multimillion dollar budget is devoted
to upland rice and IITA makes an added investment.

e, In the Americas the problem is basically unique to one
eountry where it is firstlv a useful means to open land
to pastures and other crops and secondly a rice enterprise

2y 5e.

While I have reservation about research investment on un~
favored upland rice, it is clear that decisions regarding this
sector are those of the pational program concerned, 1 only wish
to add that Brazil has enormous unexploited potential to produce
highly productive irrigated rice in the Matto Grosso and along the
upper teaches of the San Francisco River, In summary,my view is
that CIAT should not accept a mandate to conduct research on un-
favored upland rice and that its resources would be more profit-

ably invested in the three production restraints discussed above.

THE CIAT REOLE IN RELATION TO RESTRAINTS

Eeonomics
National programs, prowers ovpanizations, national planning

boards and professional politicians are not devising or implement-



ing production strategies commensurate with_technology genera—
tion or potential production capacity. There appears to be a
lack of policy incentives for sustained production growth of

a magnitude to increase local consumption and exportation.

Mogt producing nations seem content to deal with fluctuating
short-term shortages and surpluses. Goals are often limited

to the vague concept of national szelf-sufficiency, National
policy is clearly a national responsibility, Hawever; the data
base in relation to price supports, credit, investment in re~
search and extension, marketing, export, and other ingredients
for the development of national strategies is inadeguate. There
is a positive role here for an economist of the CIAT rice team.
The primary responsibility would be the accumulation of data

and the definition of alternate long range policies in collabo~
‘ration with national programs for their presentation to profes-
sional politicians. An added benefit would be feedback to the
biological scientists of informarion relating teo breeding

and agronomic research. FEven modest progress in this area has
enormous potential to stimulate production, internal consumption
and export. Scocial science support would address the one element
most frustrating to biolopical scientists concerned with rice pro-

duction,

Farming Practices

1 assipgn high priority to peneral agronomy in the CIAT rice

program because crop management deficiencies constrain yield more



than the varieties, The major activities begging attention in~

clude!

a. Traiping. Whereas most national programs have limited
need for training in the details of rice bteedi%g, all
would profit from greatly expanded training in crop
management, in techniques of evalvation of international

nurseries, and in breeder and foundation seed mulcipli-

e, o

cation procedures, FEmphasis should be placed on tecdh~
niquas to convert favored upland to rainfed, and rainfed
to irrigated rice,

b. Integrated Ressarch. With particular reference to rainfed

sand irripgated rice, ways must be found to bring actual

farm vields closer to the potential of existing varieties
and to effect economics in farming practices through re-
search on the complex of water management, land preparation
and levelling, weed and red rice control, fertilzer rates
and timing and, in certain cases, on the reduction of
mineral nutrition stresses. This research must he tied
closely te trainimg since cultural practices are strongly
location specific‘

¢. QConsultancies. T expect a4 growing demand from pnational

programs for CIAT assistance in the formulation of rice

production programs, an area in which CIAT has had little
capacity. Given that much of the difficulty in most coun=
tries lies in land and water management and that the dif-

fusion of available technology is slow, outreach activity
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in the broad area of farming practices is a powerful
mechanism to improve national yields., 1T visualize & CIAT
capacity to mount a team of specialists in varietal eva~-
luation, cultural practices, pest control, ;concmics and
in~country training to respond to requests for assistance
in national production campaigns.

These activities and others unmentioned constitute too
much responsibility for a single agronmomist, The ideal posture
would be two cultural practice specialists, one dealing largely
with training, the second with international needs, and both

w

cooperating on research,

Discase Resistance

CIAY must avoid the danger of the genetics of disaster that
accompanies many successful breeding programs which produce a
relatively small number of varieties heavily adopted over a broad
area, Our area planted to modern dwarf varieties is growing and
could reach several million hectares in future years. The wide
deployment of a narrow genetic base is dangerous.

The CIAT rice propram requires a plant protection input to

ensure the obtention of stable resistance to Fyricularia and to

monitor the disease/pest situation in Latin America to undertake
resistance breeding for other pathological stresses as need arises

The specific need is clearly in the area of epidemiclogy, A ve~

lated requirement is a blast testing area where the disease is

guaranteed. Since Palmira is unsatisfactory for this purpose,



the development of land at the new CIAT farm in Santander de

Ouilichao might be the ideal solution,

The plain fact is that no variety having stable blast

=

resistance has ever been developed and that no research pro-

gram is grappling effectively with the Pyricularia problem,

Experience indicates that vertical gene resistance derived

from apparently "high resistant™ donors through a pedigree

system is ineffective. We need a concerted assessment of the

dlternative strategies identified at a recent IRRI workshep on

the blast disease. The three most powerful strategies are:

A,

Cene Pyramiding., The accumulation in one variety of a

complex of distinegt major and minor resistance genes.
Some wotrk is in progress at CIAT,

Multiline Varieties. Synthetic mixtures of similar lines

each differing in geaction to specific races. CIAT is
exploring this concept but without the necessary patholo-
gical backstopping.

Horizontal {Field) Resistance, fluantitatively inherited

resistance that does not have a 1:1 relaticonship with
virulence pgenes in the pathogen., My feeling is that this
strategy 1is the most promising, The weakness at present

is in methodology. The strategy implies fundamental chan=-
ges in current breeding practice, Breeding for horizoatal
resistance requires avoidance of vertical genes, use of
"susceptible” varieties as parents, elimination of seedling

tests, discard of the pedigree selection system, and the
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SUMMARY

I

have identified three restraints to rice production that

I consider to bhe most important in the Ameriecas:

4.

b.

(o

rice

T

t

2
i

X

Involvement with the political-economice cemponent'of agei-
cultural production.
Research and training in farming practices for the favored
upland, rainfed and irrigated sectors,
Disease resistance with special emphasis on bia;t.
o meet this challenge the ideal composition of the CIAT
gam would be:

Apronaomists

Breedar

Fconomist

Cermplasm Specialist

Patholopist
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Brazil ranks ns the largest non-Asian rice producer and ihe sixth
largest in the world. Production in 1976 wos estimatéd to have exceed-
ed § million tons. -The majority pr the rice is grown in the South and
Centfaj;weét Regions.

The objectites éf'this gurvey are to pregent an analysis of current
rice production with‘special emphasis on uplond rice and to svgpest wvays

“in which production can be inereased.

Rice is grown in Brazil under I major production systems: (1) up-
lend cultivation, in upland arass without irrigation; (2} vérzen or non-
irrigated floodplain cultivation, where soil moisture is present ond
serves as a supplement Lo rainféll; {3) natural irrigation, in riverine
and estuarine locations where partinl water control may exist; and (&)

controlled irrigation, in locations where total water control exists.



Rice is cullivaied for 3 main purposes, One, it is a subsisience

crop of smnll farmers, with.iittle or no mechanization and generally

. .
in consortium with other food crops. Subsistence cultivation is most
compon in the North and Northeast Regions; it involves produetion
systcés of wpland cultivation, gizggg_nultivation and natural drriga-
tion. Two, rice is cullivated as a Cirst crop in land clearing on the
apricultural fronticr. New lands are subsequently ueed to pésture
livestock or to grow olbier [ield crops. This preduction purpnse isg
most cowmon in the Contral-West and Horih Repgions and exclusively in-
volves the upland production sysicm. Third, rice i pgrovn as g com-
mereinl crop with modern technology and mechanizabion. Commercial cul-
tivation is prevalent in the South and Southeast Regiansg and, to a
lesser degree, in the Cenlral~West Region. Controlled irrigation and
upland cultivotion arc the involved produciion systems.

Brazil grows 3 types of rice cultivars, One, traditional culti-
vars thal generally ure 10w~yielﬁ}ng but possess other qualities that
are desirable such as grain type, hardincss or nonshgttering grainf
Two, Prozilian-~bred cultivars that hove been developed over the last
0 years Tor irrigated and upland cultivation., These cultivars have
highef yields, but suffor from susceptibility to rice blast and are
not, in the case of upland cullivars, drought resistant. Three, intro-
duced fnreign cuitivars; Most ofben Lthese are grown under controlled
irvipation; they are hipgh-yiclding, but are also susceptible to rice
blast and commonly have prain characheristics that are less neceptable

to the Drazilinn consumer,



About, 75% of Brazil's rice production comes from upland and virzea
cultivation; the remaining 25% from controlled end natural irrigation.
The respective contributions of vlrzen cultivation and natural irriga-
ticﬁ are minor.

In recent years rice yields under upland conditions have ranged
from about 1,000-1,500 kp/ha, while yields of rice prown on viirzeas mre
on the average slightly higher. In contrast, yields under contrclied
‘irrigation have resched levels of 3,500 kg/ha in Rio Grande do Sul.
Bven higher yields have been realized in the iimite& areas of natural
irrigaticn in the Amazon estuary.

AIncreases'iﬁ riee production in Brazil over the past 2% years have
Yeen accenmplished by axpanging the cultivated area of uplaend rice on
the agricultural frontier, and,thxouéh an increa;e in preoductivity of
irrigated cultivation., Extensive potential areas exist Tor upland rice
cultivation that can be developed at low cost. Firther increases in
production of irrigated cultivation is hindered, in the South Region,
by outdated technology in the old aress of rice production and a lack of
ndditianul land suitable for irrigation. Extensive areas exist in tro-
pical Brazil that could be‘&eveluped for controlled irrigation, but the
high costs of constfucting irrigation works and #upplyimg water would
make such investments only marginally economic in torms of current rice
prices., Given such circumstances, further increases in Brazilien rice
production, to meet the growing demand of a burgeoning population and
an increase in per gapiﬁa consumption, can most ‘easily be realized

throurh an improvement of uplend rice production. The future situation



with repard to rice production in Prazil is of concern to some econo-
miats who forecast a deficii of rice in the country by 1980,

Mnjor obstocles to inereasing ihe production of upland rice lie
with cultivars thet arc 1cwfyiclding, susceptible to rice Blast{ and
have little droupght resistance. Regarding the latter, drouphi is a
serious problem in parts of the Centrol-West, Seutheast and South Re-
gions where short rainless perieds (veranicos) occur éuriné the regu-
lar rainy seasons. Major obstacles of irripated rice are cullivars
that are susceplible to rice blast and hipgh development costs for es-
tablishment of irvigation works. Yields of irrigated rice have alread;
been increased Lo neay maximum levels in the South Repion.

Obgtacles common batg to upland and irrigated rice include inade-~
quate sources of selected or cortifiéd seed for provers who wigh to
plant better eultivars, and an outdnted or inefficicnt milling indus-
try, resulting in o high percéntugo of brokenlgrainﬁ that diminishes
the market value of the harvest.

In order Lo increase rice production it is recommendsd that Brazi.
estnblizh a long-term upland rice breeding program to develep new cult
vars that have groin types acceptable to the domestic market and &fa a
5o high-yielding, resiztant Lo rice blast, resistant to drourht and to
rant of poor scils. Such & propgram could increase rice field yizlds t
ebout 2,000 kg/ha. Two parallel bub complementory breeding projects a
required. One, %o serve the nzeds of the subsistence farmer who pract
manual harvesting and consortium cropping nnd does not use artificial

tilizer or chemical control of plant parasites. Two, to aid the comme



ginl farmer who employs advanced itechnelopy and mechanizakion for
large~-scale production,

Another mator rccommendation reparding upland rice improvement
involves the study of agroclim&tié crop zonation to determine the geo-
graphic areas affected by the veranico and its probable frequency and
duration, Investigations should also be undertaken to improve sagro-
nomic practices and incrense utilizsation of gﬁgggﬁg‘and.n&tura1~irri-
gotion sites that are particulariy well-suiled to small farmers,

An essonkisl element of rice developmenh strabegies in_ﬁrazil is
& thorough understanding of existing production systems, that by their
very existence are successful, and consideration of the farmers who
are direccetly part of thos§ systems. A first step to the improvement of
any rice production must be the identification of constrainks to such
improvements gt the {arm level; whether agronomic, social or ecconomic,
and the possible solution of these problems within the context of over-
ell gonls. Ultimately, the success or fallure of rice development,
or any agricultural development for that matter, rests with the farmers
themselves end their adoplion of new cultivars or new technologles, IT
the oblectives of rice improvement in Brazil asre defined in terms of
what is feasible and neceptable to the growers, rather than what appears
to be rlamorocus or noteworthy to others, the problems of rice production

can be solved,



APPENDIX 3

SURVEY ON RICE PRODUCTINHN TRCHNOLOGY

GAPS IN LATIN AMERICA

A brief survey on the gaps in technology of rice produc-
tion was carried out on the third day of the "Workshop on Devel~
opment of Strategies to Improve Rice Production fn Latin America",
Participants from 12 major producing regions or countries (except
Cuba) were requested to identify and assign a numerical rating

to specific constraints they considered of major importance in

Country/Region

their regions. Respondees included the following:

Respondeae

Argentina Wolfgang Jetter
Bolivia Carlos V., Diaz-Bowles
Brazil José F.V, Moraes
Caribbean José M, Cordero M,

Central America

Ezequiel Fspinosa

Colombia Cegar Martinez

Ecuador Jogé Matamoros
Guyana/Suvrinam Hector Weeraratne

Mexico Leonardo Hernfindez-Aragdn
Paraguay Holfgang Jetter

Peru Victor Torres La Jara
Venezuela Anibal Rodriguez i,

Materials Covered

The questionnaires covered nine major areas and 29 specific



préblems, In addition, problem areas not cavere§ in this list-
iﬁg were described., The relative importance of specific consg-
traints were rated on a scale of four categoriesﬁ
1 = Very important and urgent
2 » TImportant but not urgent

3

Becondary importance

0 = Not important

These evalnations are compared in Tablehi in terms of
rating‘and as weighted means based on production (tons per ann
In the latter case if was necessary to assign a numerical rati,
to “0" to alinw computation; Since numerical ratings are inve
sally relata& to importance/urgency the number "5" was uniform

substitutad for “ou,

Hectareape

Respondees were also requested to provide their most rece

information on rice hectareage in their region/country as foll

*

leetaraes (1000) Total Percen
Country/Region Irrigated Upland Ha (1000} Upland
Argentina 105 - 105 0
Balivia - ) 70 70 100
Brazil 650 4,069 4,719 86
Caribbean (exc,Cuba) 100 20 126 17
Central America 20 268 288 23
Colombia 280 95 375. 25
Ecuador 30 90 120 7%
Guyana/Surinam 150 - 150 0
Mexico 61 114 175 65
Paraguay 21 15 36 42
Peru 105 25 130 19

Venezuela 90 60 156 : 40




The Results

The cumulative valuations on the relative importance of
different problem areas show concerns in several specific areas

ag shown below:

Weighted Respondees Ratings

A. Xinds of Rice Rating 1 2 3
2., Irripated 1.15 7 5 -
4, Upland favored 1,56 5 - T3
5., Upland unfavored 1.64 4 1

B. Water
1. Water supply 1.24 ] 3 1
2, Management 1.22
3. Drainage/irrigation 1.20 5 6 -

€. Farming Practices

3, UWeed control 1.22 a 2 -
L, TFertilization 1.31 3. 6 -
5. Mechanization 1.46 b 3 1

D. Diseases
1. Blast 1.31 7 2 -

3, iHelminthosporium 1.67 2 3 -

£E. Varieties

1. Breeding 1.28 6 4 1
2., MNetwork testing 1.22 7 4 -
3. Beed production 1.311 6 4 -

G. Socig-economics

1. Technology adoption 1.131 6 5 -
2. Trofitability 1.43 4 5 -



H, Trainiasn

1. Research 1.28 & £ -
2, Production 1,18 8 4 -
3, In Service 1.40 5 4 1

Other Problems

Several other problems were mentioned in addition to those
specifically listed in the questionnaire. These are listed
separately by country/region bhelow:

Importance
Country/Region Problem Rating

Argentina Y"Chinches”
“"Gorgojamiento"
Harvest/drying
River irrigation
Bolivia Harvesting
Seed proeduction

Brazil Elagmopalpus lignosecus

Program evaluation

Caribbean Rhynchosporium

Waterweevil

Stink bhug

Processing
Central America Copper toxicity

Rhynehogporium

Marketing
Rodents
Birds

Coiombia Rhynchosporium

Integrated insect control

Nydrellia sp.

2
1
2
2
1
1
1
1
2
2
2
Industrialization 2
2
2
1
1
2
2
3
2
2
Marketing 1
1

{fovernment policies



Beuador

Mexico

Paraguay

Venezuelas

Communications
Dams and bunding

Rhynchosporium

Stink bug
Communications
Extension
"Straighthead"
"Chinches"
"Gorgojamiento®
Drganizing rooperation

Rhynchosporium

YAcarog"
Rats
Migratory birds

P R N T TR X T T . SN S



Table 1. Results of the Survey on Rice Production
Technology Gaps in Latin America on 2nd
November 1977.

Rating Weighted

Frequency Rating
Xinds of Rice I 2 3
1. Deep Water 1 1 2 4,53
2, JIrrigated 7 5 = 1.15
3. Rainfed A4 1 2.13
4. Upland - "Favorable” 5 ~ 3 1.56
5. Upland - "Unfavorable" & 1 2 1.64
Water and Irrigation
1. WYater Supply 6 31 1 1.24
2., Water Management 5 6 1 1.22
3, TDrainage and irrigation 68 6 - 1.20
Farming Practices
1. Land Preparation 4 6 = 1,99
2, Flanting Svstem 2 5 1 2,30
3, Weed Control 8 2 = 1.22
4, TFertilization I 6 - 1.31
5., Mechanization # 3 1 1.46
Diseases
I. Blast (Pyricularia} 7 2 - 1.31
2. Sheath Blight - 3 4 2.53
3, Helminthosporium 2 3 - 1.67
4, Hoia Blanca 3 - 4 4,13

5. Bacterial Leaf Rlight - 2 4 2,85



B

F.

Varietal Improvement

1. Breeding

2, DNetwork Testing
3. Seed Production
Insects

1. Sogatodes

2. Stem Borers

3. Armyworm

Socio-Kconomic

1. Technology Adoption
2. Profitability

Training

1. Research Scientists

-

2. Production Specialists

1, In~Service Training
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WORKSHOP ON THE DEVELOPMENT OF STRATEGIES TO IMPROVE

RICE PRODUCTION IN LATIN AMERICA

October 31 to November 3, 1977
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