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SUMMARY STATEMENT

The objective of this technical assistance task was to assess the need for
grain dryirg and storage facilities within the Upper Huallaga development area
in order to satisfy the conditions precedent of' the project. Recommendations
regarding those needs are contained within this report. Also, additional train-
ing and technical assistance associated with such needs have been elaborated,

More specifically, grain drying facilities are recommended f:r Tingo Maria,
Nuevo Progreso, and Tocache, Type, size, and specifications for these drying
units are ccntained in appendices to this report. Specific technical assistance
to go hand in hand with these facilities has been determined.

At thia time no further grain atorage construction is neecded, however, anciher
assessment of the situation is called for within two to four yeara

Additional training above and beyond those Immediate neceds are easential in
arder to strengthen the project in the vital area of postharvest management.
Additional training to achieve thia has been included.

Other complementary recommendations were developed and either included in thia
report or r-norted orally to relevant USAID//Lima and GOP officials,
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EXECUTIVE SUMMARY

The terms of reference called for an analysis of grain drying and storage
requirements within the Upper Huallaga Project development area. Also, addi-
tional technical assistance and training in grain handling, conditioning, and
storage needed to be identified and suggested.

The conclusions and recommendations are contained herein:

1. The state agencies of ECASA and ENCI should cease to handle rice (ECASA)
and corn and soybeans (ENCI) as separate entities. This current situa-
tion results in duplicate facilities, perscnnel, costs, and high ineffi-
cient use of existing grain drying and storage facilitles. Peak harvest
periods for corn and rice do not coincide, therefore the flexibility asso-
ciated with the joint use of the facilities for all grains should lead to
a lower unit cost of grain handled. The points of sale for farmers would
also increase thus facilitating grain delivery and reducing such costs to
them.

2. It is recommended that ECASA (or the new joint agency) cease milling rough
rice and incentives be given to the private sector to take over this pro-
cessing function. There is no need for a lengthy explanation as to why
this should be; efficiency, quality, pricing are some of the reasons.

3. By law, ECASA is supposed to be buying 100 percent of the paddy sold by
farmers. However, there is every indication that this is not the case.

A sizable parallel market exists which should be given the freeaom to

develop. ECASA's role in the region should be redirected to that of a

minimum price support agency only.

y, A review of previous studies and an update of data and field information
leads to the conclusion that no further grain storage facilities are needed

at the moment or the near future (two to four years). Nevertheless, it

- —
-



is imperative that greatly improved production information be gathered in
order to discern these production trends early enough. Additional stor-
age needs can be compensated with a better evacuation program and future
grain storage studies should take that factor into consideration.

It is imperative that grain drying equipment be purchased as soon as pos-
sible and be put into place before the next harvest season. Also, a fully-
qualified, Spanish-speaking technician should be hired to spend the next
harvest season teaching and supervising grain drying operations and equip-
ment maintenance.

The grain purchase policy used by ECASA and ENCI is based on discounting
by weight. Such policy must be changed to a price discount policy reflect-
ing drying costs once these dryers are installed. However, rather than
leaving it as a discount or penalty type of purchasing policy it should

be changed to an incentive-disincentive purchasing policy to encourage
farmers to market a higher gquality grain. These reqiirements can be
tightened gradually over a number of years as farmers adopt better tech-
nologies and are able to satisfy these higher requirements.

It is essential that the moisture meters and hygrometers be calibrated
periodically. It is recommended that the necessary equipment be purchased
and installed with sufficient training at UNAS. All moisture meters in
the jungle region can then be calibrated periodically. A small fee should
be charged for this service.

One of the weakest technical aspects of grain conditioning and storage

has to do with the lack of qualified personnel. It is recommended that a
number of participants be sent to the 1983 Grain Storage and Marketing
Short Course at Kansas State University under the condition that these

participants return to conduct yearly short courses in the Upner Huallaga



10.

11.

area. Preparation and delivery of these in-country short courses can be
backstopped by FFGI personnel if needed.
Upper Huallaga Project personnel involved in agricultural mzrketing and
agribusiness development should also participate in the marleting portion
of the above mentioned short course. It will be critical for the project
staff to know at least some basic agricultural marketing and project
analysis concepts if they are to supervise and judge such acvivities.
If necessary, points 5 and 6 above should be repeated to assure continuity
of trained personnel and in-country short courses.
Very little i3 known about the postharvest grain systems in the Upper
Huallaga area. It will be critical to learn more about the reasons and
condicions of its existence if the small subsistence farmer is to derive
a long-lasting benefit. Such research can be tedious and time consuming,
yet very rewarding and beneficial. It is therefore recommended that two
staff members of UNAS be sent abroad for graduate training in the areas
of grain storage entomology and grain conditioning and storage engineering.
Also, there is the need to train agricultural economists in the area of
agricultural marketing if light is to be shed in this area as well. As
a consequence one or two staff members of UNAS should take graduate degrees
in this area.

The above staff members should return and conduct training, research,
and assist in extension activities within the area of postharvest grain

systems with emphasis on the farm level and farm-to-market segment.

xi



I. INTRODUCTION

A, Request and Team Composition

The Mission of the United States Agency for International Development,
USAID/Lima, requested the assistance of two specialists in the area of grain
handling, conditioning, and storage and related training and technical assis-
tance needs for the Upper Huallaga Development Project (AID Loan No. 527-T-077).

Under the currently funded Cooperative Agreement (AID/DSAN-CA-0256) with
USAID/Washington, the Food and Feed Grain Institute (FFGI) responded by pro-
viding USAID/Lima with two specialists, Dr. Cornelius Hugo, Agricultural Econ-
omist, FFGI, and Mr. Harold Stryker, Engineer.

B. Terms of Reference and Time Frame

The terms of reference for the team are contained in Appendix A. Assis-
tance was required for the development of recommendations for adequate drying
equipment, storage, training, and further technical assistance needs for the
sub-component of grain storage facilities required in the project area.

The team arrived in Lima on January 29, 1983. After initial briefing with
USAID/Lima officials, Upper Huallaga Project officials, as well as Empresa
Nacional de Comercializacion e Insumos (ENCI) and Empresa Comercializacién del
Arroz, S.A. (ECASA) representatives, the team traveled by air to the project
area on February 3, 1983. Accompanied by proje 2t and other government offi-
cials, the team traveled throughout the area reviewing and concsalting with
respective project and government agencies, cooperatives, private merchants,
and farmers. The team returned by car to Lima on February 17, 1983. VtWhile in
Lima, the team consulted further with government officials, manufacturers, and
representatives of drying equipment and feed manufacturers. After final brief-
ing with USAID/Lima and Upper Huallaga Project officials, the team departed

for the U.S. on February 27, 1983.



II. UPPER HUALLAGA AREA

A. General Description

The Upper Huallaga area obtained its name from a river which drains this
upper jungle region of Central Peru. Starting just below the city of Huanuco,
Department of Huanuco, this valley opens up gradually as it looses altitude
before reaching the Amazone region north of the city of Tocache, Department of
San Martin.

Characteristically, this region is tropical in climate, vegetation, and
soils. On the average, the annual temperature is within a range of 179C-30°C
between the minimum night and the maximum daylight temperatures. The average
temperature is between 239¢-240C.1 The average annual precipitation for the
area is around 2,400 mm with heavier rainfalls occurring during the rainy season
of November through April. Also, the rainfall patterns tend to decrease in a
south to north direction. Generally, the relative humidity is high, ranging
between 80-95 percent.

The vegetation and soils of the area, though considered "tropical', are
less defined, especially the soils. Nevertheless, when not in agricultural
use the surface is covered with the jungle characteristic of these regions.

B. Asriculture2

The agricultural production pattern within this aree is determined by the
characteristics of a subsistence agriculture. In his attempt to minimize risk
and limited by manpower and lack of "proper" technology and inputs, the farmer

produces a range of products. Cereals produced include corn, rice, and a limited

Tpetailed climatic tables can be obtained from the Servicio Nacional de
Metereologia e Hidrologia.

2More detailed information regarding agriculture is contained in the Upper
Huallaga Development Project Paper.

»  Previous Page Blank



amount of soybeans.1 Other subsistence crops include plantain, yuca, cowpeas,
beans, bananas, and citric and other tropical fruits. The principal sources
of cash are such crops as coffee, tea, cocoa, and coca.

Generally, farm size is very small ranging from 10-40 he with an average
size of 25 ha. However, since the predominant input is manuel labor it tends
to 1imit the extensiveness (and intensiveness) of the cultiveted area to well
below the average farm size (and average potential). Except for handtools,
farmers may use some fertilizer when available. Improved seed varieties, in-
secticides, pesticides, are used less and infrequently. Agricultural machin-
ery is essentially non-existent. Therefore, production per ta is less than
the average achievable potential for the area.

Production of rice, corn, and soybeans has either remaired constant or
decreased since 1975. Though incomplete and subject to question as to their
accuracy, area, yield, and production for rice, corn, and soybeans for the
Upper Huallaga area have been sumnarized in Tables 1, 2, and 3. The production
trend for corn and rice has "apparently" remained very flat cr even decreased.
From conversations with farmers and government officials it is known that soy-
bean production has been reduced to zero.

C. Postharvest Systems

The postharvest systems for handling the marketable surpluses of the area
are even less well-defined than the production phase. What is known is thet
the surplus moves out of the area toward the Sierra and Liria. However, infor-
mation on postharvest handling at the farm level, fa~m evacuation, marketing
channels, participants, prices and margins, seasonalities. time-place-form-

possession utilities, etc., is non-existent.

IThis is tue remnant of a campaign started in the 1970s to introduce and
produce soybeans.



TABLE 1

Area, Yield, and Production of Rough Rice in the Upper Huallaga Area

Year

19752

1976

1977

1978

1979

1980

1981

1982

Department !

Huanuco
San Martin
TOTAL

Huanuco
San Martin
TOTAL

Huanuco
San Martin
TOTAL

Huanuco
San Martin
TOTAL

Huanuco
San Martin
TOTAL

Huanuco
San Martin
TOTAL

Huanuco
San Martin
TOTAL

Huanuco
San Martin
TOTAL

Area
(ha)

Yield

(kg/ha)

1,454

2,000
2,000

2,000
2,000

2,000
2,000

2,000
2,000

2,000
N.A.

NIA'

Production

(MT)

N.A.
2,794

NIA.

N.A.

1Huanuco Department includes the Province of Leoneis Prado with the
District of Aucayacu, Rupa Rupa, D.A. Robles, H. Valgizan, P. Luyando, M.D.

Beraun, and Monzon.

2Upper Huallaga Development Project, Project Paper, p. 20.

N.A. = Not available,

Source:

OSE, Tingo Maria.

San Martin Department includes the Province of MCL,
Cacerez with the Disirict of Uchiza and Tocache.



TABLE 2

Area, Yield, and Production of Yellow Corn in the Upper Huallaga Arca

Year

19752

1976

1977

1978

1979

1980

1981

1982

L ~~artment’

Huainuco
San Martin
TOTAL

Huanuco
San Martin
TOTAL

Huanuco
San Martin
TOTAL

Huanuco
San Martin
TOTAL

Huanuco
San Martin
TOTAL

Huanuco
San Martin
TOTAL

Huanuco
San Martin
TOTAL

Huanuco
San Martin
TOTAL

THuanuco Department includes the Province of Leoneis P

Area
(ha)

Yield
(kg/ha)

2,210

N.Al

N.A.

Production

(MT)

N.A.

rado with the

District of Aucayacu, Rupa Rupa, D.A. Robles, H. Velgizan, P. Luyando, M.D.

Beraun, and Monzon.

2ypper Huallaga Development Project, Project Paper, p. 20.

N.A. = Not available.

Source:

0SE, Tingo Maria.

San Martin Department includes the Province of MCL,
Cacerez with the District of Uchiza and Tocache.



Year

19752

1976

1977

1978

1979

1980

1981

1982

Area, Yleld, and Production

Degartment1

Huanuco
San Martin
TOTAL

Huanuco
San Martin
TOTAL

Huanuco
San Martin
TOTAL

Huanuco
San Martin
TOTAL

Huanuco
San Martin
TOTAL

Huanucn
San Martin
TOTAL

Huanuco
San Martin
TOTAL

Huanuco
San Martin
TOTAL

TABLE 3

of Soybeans in the Upper Huallage Area

Area
(ha)

N.A.

229

N.A.

Yield
(kg/ha)

594

N.A.

1,500
1,500

1,500
1,500

1,500
1,500

1,500

1,500

Product ion
(MT)

N.A.

1Huanuco Department includes the Province of Leoneis Prado with the

District of Aucayacu, Rupa Rupa, D.A. Robles, H. Valgizan, P. Luyando, M.D.

Beraun, and Monzon.

N.A. = Not available.

#ENCI bought these 12 tons during 1982.

Source:

0SE, Tingo Maria.,

2ypper Huallaga Development Project, Project Paper, p. 20.

San Martin Department includes the Province of MCL,
Cacere~ :"uui *he District of Uchiza and Tocache.



The participation of the GOP through two separate and independent agencies
makes the postharvest grain systems even more complex. The postharvest system
for paddy and rice is handled by ECASA who is supposed to buy 100 percent of
the paddy directly from farmers, store it, and process it before wholesaling
it to the public. Other grains such as corn and soybeans are handled ENCI.
However, unlike paddy the farmer has the option of selling his corn and/or
soybeans to ENCI or any other private merchant . !

After hand harvesting and shelling the grains farmers will use sun drying
whenever feasible. The grain is stored mostly in plastic bags of an approxi-
mate weight of 45-50 kg. Days, even weeks, may go by before farmers are ei-
ther able or willing to sell their harvested grains. Grain quality tends to
deteriorate as a combination of inadequate postharvest practices, marketing
inefficiencies, and infrastructure bottlenecks.

D. Infrastructure

The problems of infrastructure have been well addressed in the Upper
Huallaga Project document and a previous FFGI report.2

The Marginal Highway, with a few exceptional stretches, is very rough and
unreliable. Lack of proper ma’.ntenance such as adequate gravel, drainage, and
consistent maintenance makes it a very rough road which considerably shortens
the life of vehicles. Also, predictable and unpredictable landslides lead to
excessive travel times. Sometimes the road can be blocked for several days
before machinery from the Ministry of Transport and Communications (MTC) is

able to clear a passage. Also, a few bridges do not have the weight-carrying

1A more detailed description of ECASA and ENCI activities is contained
in Section IV.

2pn Analysis of Grain Drying, Storage, and Marketing on the Upper Huallaga
Area, Food and Feed Grain Institute, May 1981,



capacities or the original ones have been weakened. This situation forces
heavy trucks to ford these rivers. Thia can only be done when these rivers
are not swollen with rainfall.

Feeder roads are few and receive hardly any maintenance. Such few roads
hindzr ihe development of agricultural areas and their lack of maintenance con-

tribute te xcessive transportation costs.



III. UPPER HUALLAGA DEVELOPMENT PROJECT

The Upper Huallaga Project is located in the central jungle region of Peru.
The project area covers portions of the San Martin and Huanuco Departments.
Along the Marginal Highway, connecting the cities of Tingo Maria (in the Depart-
ment of Huanuco) and Tocache (in the Department of San Martin), the project will
exert its influence within a corridor of 40 km of either side of the highway.

A. Goal and Purpose1

The goal of the project is to further the socio-economic development of
the Peruvian small farmers so as to increase the production and iucome of the
rural population of Peru.

The purpose of this project is to establish a set of viable economic al-
ternatives to coca production in the Upper Huallaga region of Peru while a
concurrent massive coca eradication and control program is carried out.

In order to achieve such goal and purpose, the project will initiate
and carry out a series of activities during its initial projected lifespan of
five years. The Upper Huallaga Special Project Executive Directorate, under
the direct jurisdiction of the Office of the President of the Council of
Ministers, commonly known as the Prime Minister's Office, will be responsible
for the supervision of those government agencies directly involved and respon-
sible for carrying out these activities.

B. Project Activities

The project activities address a broad range of interrelated development

censtraints that inhibit the growth of incomes, production, and employment in

the region. The project will addreés these constraints as follows:

1Taken directly and summarized from the Upper Huallaga Development Project
Paper.

" Previous Page Blank



1. The project will transfer high profit, high yield agricultural tech-
nology to farmers throughout the project area.

2. Applied research in crop, livestock, and foresting technology will
be strengthened in the region.

3. A coordinated seed production, storage, and distribution system will
be set up to assure that adequate quantities of seed are available to farmers
when they need them.

y, Agricultural credit will be expanded to finance the increases in cash
costs that will be associated with the projected growth in agricultural produc-
tion in the region.

5. The project will finance an expansion of grain storage capacity to
handle the growth in grain production that is anticipated in the project area.

6. The project will promote agroindustrial development in the region.

7. The Regional Forestry Office in the Upper Huallaga will be strengthened.

8. The existing road network, including the Marginal Highway and its
supporting access and farm-to-market road system will be improved, expanded,
and maintained.

9. To facilitate progress in other project activities, the project will
finance a number of essential support services.

10. The Special Project Central Office will be established in Aucayacu
with zonal offices in three other cities.
1. Grant funds will be used to finance the contracting of technical

agssistance.

12



These different activities will be implemented by different government
agencies and institutions as well as private sector participants.1 Again, the
role of the Executive Directorate is supervisory in nature to guarantee proper
irplementation of the above mentioned activities.

C. Project Time Frame and Costs

The project was authorized on September 8, 1981, with an execution date
of September 15, 1981. The Project Anticipated Completion Date (PACD) is
September 30, 1986. The “otal authorized loan amount is $15 million with an
additional grant of $3 million for a total of $18 million. The counterpart
contribution to this project is $8.5 million.

D. Projected Production and Marketing Levels for Grzins and Soybeans

Under the Upper Huallaga Development Project, a ien-year projection of
production and marketing levels for rice, corn, znd soybeans has been made.
The production projections are summarized in Tables U4 through 6. These ambi-
tious projections foresee more than tripling rice production over the 1979
levels within the next 5 years from 5,052 MT to 17,961 MT. The tenth year
shows a final goal of 21,953 MT.

Corn production is projected to have nearly doubled by the fifth year of
the project from 16,000 MT in 1979 to 26,000 MT and to have reached 33,000 MT
by the tenth year. Finally, soybean production is expected to increase from
261 MT in 1979 to 5,661 MT in the fifth year and 6,644 MT in the tenth year.

The main marketing channels envisioned for rice and corn are ECASA and
ENCI, respectively. Their marketing levels are summarized in Tables 7 and 8.
It should be noted that ECASA is scheduled to buy 100 percent of the paddy
produced and sold off the farms while ENCI is supposed to buy 73-94 percent

of the marketable corn.

1See Project Paper for details.
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TABLE 4

Annual Program for Total Rice Production by Zcne

(MT/year)
Year

Zone 1 2 3 y 5 6 7 8 9 10

1 Aucayacu 260 985 1,976 3,381 4,725 5,466 5,789 5,958 6,000 6,000
2 Tingo Maria 280 690 1,143 1,644 2,145 2,384 2,484 2,541 2,550 2,550
3 Uchiza 280 730 1,513 2,798 4,321 5,109 5,454 5,655 5,702 5,700
i La Morada 120 350 612 900 1,200 1,380 1,450 1,488 1,520 1,500
5 Tocache 450 1,013 1,570 2,058 2,559 2,828 2,926 2,985 3,000 3,000
Sub-Total Rice 1,390 3,768 6,814 10,741 14,959 17,167 18,103 18,627 18,750 18,750
Cult. Intercropped 696 1,108 1,312 1,439 1,375 1,108 996 1,002 1,030 1,062
TOTAL PROJECT 2,086 14,876 8,126 12,180 16,334 18,275 19,099 19,629 19,833 19,812
Outside the Project 4,456 4,090 3,379 2,550 1,627 1,462 1,608 1,679 1,947 2,141
TOTAL 6,542 8,966 11,505 14,730 17,961 19,737 20,707 27,308 21,777 21,953
Source: Plan de Ejecucidn del Proyecto de Desarrollo Rurzl Integral del Alto Huallaga.
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TABLE 5

Annual Program for Total Corn Production by Zone

Source: Plan de Ejecucidn del Proyecto de Desarrollo Rural Integral del Alto Huallaga.

(MT/year)
Year

Zone 7 2 3 3 5 6 7 8 9 10

1 Aucayacu ¥0 1,185 1,996 2,872 3,768 4,214 4,374 4,460 4,480 4,480

2 Tingo Maria 300 TTY 1,046 1,440 i, 724 1,342 1,894 1,016 1,920 1,920

3 Uchiza 413 1,045 1,880 2,982 4,193 4,757 4,977 5,095 5,120 5,120

4  La Morada 150 412 650 908 1,118 1,220 1,258 1,276 1,280 1,280

5  Tocache 413 1,008 1,527 1,899 2,202 2,329 2,375 2,396 2,400 2,400
Sub-Total Corn 1,726 4,425 7,099 10,101 13,005 14,362 14,878 15,143 15,200 15,200
Cult. Intercrcpped 381 1,127 1,956 2,796 3,539 3461 2,983 3,093 3,233 3,254
TOTAL PROJECT 2,107 5,552 9,055 12,897 16,544 17,823 17,861 18,236 18,423 18,454
Outside the Project 8,640 8,735 9,078 9,198 9,371 10,094 11,102 12,212 13,434 184,777
TOTAL 10,747 14,287 18,133 22,095 25,915 27,917 28,963 30,448 31,857 33,231
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TABLE 6

Annual Program for Total Soybean Production by Zone

Source: Plan de Ejecucidn del Proyecto de Desarrollo Rural Integral del Alto Huallaga.

(MT/year)
Year
Zone 1 2 3 ] 5 6 7 8 9 10
1 Aucayacu 96 308 622 1,093 1,611 1,886 2,004 2,073 2,090 2,090
2 Tingo Maria 48 118 244 4g¢, 626_ 790 842 866 £80 880
3 Uchiza 104 261 540 890 1,471 1,760 1,878 1,960 1,980 1,980
y La Morada 48 134 230 336 446 508 532 546 550 550
5 Tocache 118 300 502 724 953 1,064 1,111 1,138 1,144 1, 144
Sub-Total Soybeans By 1,121 2,138 3,539 5,107 6,008 6,367 6,583 6,644 6,641
Cult. Intercropped - 130 320 4y2 554 168 - - - -
TOTAL PROJECT 414 1,251 2,458 3,981 5,661 6,464 6,535 6,583 6,64 6,64l
Outside the Project 19 - - - - - - - - -
TOTAL 433 1,251 2,458 3,981 5,661 6,464 6,535 6,583 6,644 6,644
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TABLE 7

Annual Rice Production to be Marketed by Zone

(MT/year)
Year
Zone 1 2 3 y 5 6 7 8 9 10
1 Aucayacu 1,224 2,344 3,336 4,582 5,673 6,284 6,622 6,815 6,969 7,025
2  Tingo Maria 1,318 1,642 1,930 2,255 2,586 2,741 2,841 2,907 2,962 2,986
3  Uchiza 1,318 1,737 2,555 3,837 5,188 5,874 6,239 6,469 6,620 6,674
y La Morada 564 833 1,033 1,234 1,441 1,587 1,659 1,702 1,742 1,756
5  Tocache 2,118 2,410 2,651 2,822 3,073 3,251 3,346 3,415 3,484 3,512
TOTAL TO BE MARKETED 6,542 8,966 11,505 14,730 17,961 19,737 20,707 21,308 21,777 21,953

Source: Plan de Ejecucidén del Proyecto de Desarrollo Rural Integral del Alto Huallaga.
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TABLE 8

Annual Corn Production to be Marketed by Zone

Source: Plan de Ejecucidén del Proyecto de Desarrollo Rural Integral del Alto Huallaga.

(MT/year)
Year
Zone 7 2 3 q 5 6 7 8 9 10
1 Aucayacu 3,708 4,605 5,692 6,492 7,079 7,252 6,865 7,428 7,971 8,505
2 Tingl Maria 2,473 3,005 2,983 3,255 3,239 3,170 2,973 3,190 2,416 3,645
3 Uchiza 3,403 4,057 5,361 6,741 7,877 8,186 7,812  8,uB1 9,110 9,721
4  La Morada 150 B12 650 908 1,118 1,220 1,258 1,276 1,280 1,280
5  Tocache 413 1,008 1,527 1,899 2,202 2,329 2,375 2,396 2,400 2,400
TOTAL TO BE MARKETED 10,147 13,087 16,213 19,295 21,515 22,157 21,283 22,768 24,177 25,551



Finally, no marketing mechanisms and levels are {1entified for soybeans,

It is therefore assumed that ENCI is scheduled to purihase the surplus of all

marketable soybeans.
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TABLE 9

Grain Siorage Capacities in the Upper Huallaga Development Area

(MT)
Locations
Uchiza

Tingo and
Agency Mar~ia Aucayacu Progreso La Morada Tocache Total
ENCI 2,000 1,500 1,550 5,000
ECASA 2,000 1,000% 3,000
MA 500 500 400 300 1,701
CECOAH 1,305 150 1,455
Other __252 - o . 252
TOTAL 4,252 1,805 2,000 4oo 2,950 11,407

Notes: Above figures compiled from previous FFGI report, MA figures, and own
observations.

#A11 capacities are for flat warehouses except for the 1,000 M being
built by ECASA at Tocache which is for bulk storage

22



The grain drying facilities in the area are few and in different states
of disrepair (see Section IV-D). The location, type, and capacity of these
drying facilities are summarized in Table 10. At Tingo Maria, ECASA has an
installed crying capacity of 9.2 MT with a total drying capacity of 2 percent
moisture reduction in 2.5 hours and 10 percent moisture reduction in 12.5
hours. !

At Aucayacu, CECOAH has a dryer capacity of 5 MT for rice or 6.5 MT for
corn with a U4 percent moisture reduction in 2.5 hours. Finally, at Tocache,
ECASA is installing a dryer capacity of 2.5 MT with a 4 percent moisture
reduction in 1.0 hour. In the same vicinity of Tocache, CECOAH has the same
type and capacity of dryers as ECASA in Tingo Maria. Additionally, CECOAH has
one German-made dryer at Tocache with the same specifications as those in
Aucayacu (see Table 10).

The grain processing facilities are -« ssentially limited to a few rice
mills. Their location, ownership, capacity, and brand is summarized in Table
11. Total ide¢ ‘tified capacity amounts to 4,680 MT/hour rough rice basis of
which 80 percent is in the hands of cooperatives or private entrepreneurs.
Other minor mills (100 kg/hour or less) were indicated to be in the hands of
other private people in the area. This information could not be substantiated
with cn-site inspecvions due to lack of time.

Other grain processing equipment identified includes (1) a corn sheller
at Tingo Maria (CECOAH) of unknown capacity (minor), (2) a corn sheller of 3
ton/hour at Aucayacu (CECOAH), (3) a feed mill of 1 ton/hour at Aucayacu (CECOAH),
(4) an oil extraction facility of unknown capacity (minor) at Aucayacu (CECOAH),
and (5) a corn sheller and rice thresher of minor capacities at Tocache owned

by a Swiss, Julio Brunner (he rents this equipment to farmers).

TWere not operational at time of visit.
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A.

B.

Grain Drying

Tingo Maria

TABLE 10

Capacities in the Upper Huallaga Development Area

1. ECASA: Four (4) c¢” l-burning SATAKE batch dryers, model
MDR-230. .aximum dryer capacity 2,300 kg/dryer.
Drying capacity per dryer:
2% moisture reduction in 2.5 hours
4% moisture reduction in 5.0 hours
6% moisture reduction in 7.5 hours
84 moisture reduction in 10.0 hours
10% moisture reduction in 12.5 hours
2. ENCI: None
3. Cooperatives: MNone
4, Private: None
Aucayacu
1. ECASA: None
2. ENCI: None

3. CECOAH:

y, Private:

Nuevo Progreso

No dryers have

Tocacae
1. ECASA:
2. ENCI:

3. CECOAH:

Four (4) oil-burning, German-made batch dryers.
Maximum dryer capacicty: 5,000 kg of paddy/dryer or
6,500 kg of corn/dryer.

Drying capacity per dryer:

4% moisture reduction in 2,5 hours

None

been installed at this site by anyone.

Installing a new rice conditioning and storage facility.
Drying capacity is 2.5 MT, 4% moisture reduction in 1.0
hour
None
a. Four (4) oil-burning SATAKE batch dryers, model
MDR-230.
Maximum dryer capacity: 2,300 kg/dryer
Drying capacity per dryer:
2% moisture reduction in 2.5 hours
4% moisture reduction in 5.0 hours
6% moisture reduction in 7.5 hours
8% moisture reduction in 10.0 hours
10% moisture reduction in 12.5 hours
b. One (1) German-made, oil-burning batch dryer.
Maximum dryer capacity: 5,000 kg of paddy or
6,500 kg of corn.
Drying capacity:
49 moisture reduction in 2.5 hours
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TABLE 11

Rice Milling Capacities in the Upper Huallaga Development Area

Location

Tingo Maria

Aucayacu

Tocache

(MT/hr rough rice basis)

Owner
ECASA
Private

CECOAH

CECOAH

CECOAH

Privatel

10wner Mr. Jose Salazar.

v
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Cagacitz
1 T/hr

60 kg/hr

120 kg/hr

1 T/hr

1 T/hr

1.5 T/hr

Brand

SATAKE
Figueira (Brazil)

? (only dehuller)

SATAKE

SATAKE

Republic of China



c. Grain Marketing Activities

Except for the activities of the government agencies, ECASA and ENCI,
very little is known about the functions and performances of the different
postharvest grain systems (as well as other postharvest systems) in the Upper
Huallaga region. Their characteristics (descriptive) and performance (effi-
ciency and effectiveness) need to be analyzed in depth as part of the agribusi-
ness development component of this project due to the need for a private alter-
native to the present form of participation and intervention of the GOP through
its state agencies.

This subsection will address, in accordance with the terms of reference,
the postharvest grain activities of ECASA and ENCI which are similar in nature
yet very different in certain key aspects. The observations are therefore
recommendations that apply only to the Upper Huallaga region.

ECASA has been entrusted with the purchase of paddy, rice conditioning,
storage, and subsequent milling and sale of milled rice to the public. Accord-
ing to the "reglamentos de Comerciqlizacién del Arroz"! ECASA must by law
purchase all paddy sold by farmers. These farmers must be properly identified
as such by the Regional Office of the Ministry of Agriculture (MA). The paddy
is bought according to regulations and discounts (by weight) are applied to the
published public price fer moisture and foreign material contents. Such dis-
counts range between 0.5 and 5 percent for foreign materials and between 14 and
22 percent for moisture. Paddy exceeding these limits will have to be cleaned
and/or dried by the farmer at his own cost before delivery of such paddy is

accepted. No other quality measures are taken.

1see Appendix B.
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The farmer is given a check which he can cash at the Banco de la Nacidn
or the Banco Agrario. Such payments are subject to credit repayment deductions
by the banks for any agricultural credit outstanding.

The paddy is sold predominantly in plastic bags weighing approximately 45-
50 kg. The paddy is stored as received at different moisture and foreign matr-
rial levels with pest management control "applied as needed". Drying takes
place prior to the milling process in order to obtain a desirable moisture con-
tent of 14 percent. Once the paddy has been milled it is sold to the public
in sacks of U5 kg.

In areas of Aucayacu and Tocache, where ECASA does not have its own mill-
ing operation, the paddy is milled i, p1 2vate mills for ECASA under a quota
system. This procedure could not be observed by the team thus making quality
comparisons of milled rice impossible,

Paddy and rice are bought and sold at fixed subsidized prices set by the
GOP. Paddy is bought at S 291/kg before discounts for moisture and foreign
materials are taken. Milled rice is sold under two quality classifications,
meorriente" for S 298/kg and "superior" for S U82/kg. The "superior" rice is
brought into the Upper Huallaga area ky ECASA.

ECASA's purchasing activities within the area covered by the Upper
Huallaga project are summarized in Table 12. During the last 3 years ECASA
purchased a maximum of 2,700 MT in 1981. Since no other data were available
before this time it was very difficult to analyze the trend., Nevertheless, in
1980 (the only year comparisons can be made with the data at hand), its pur-
chases amounted to 34 percent of paddy production. Assuming a similar 1981
production level of rough rice, ECASA would have purchased 43 percent of it.
These figures may indicate an active and sizable parallel private market not

captured by ECASA.
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Year

1980
1981
1982

Source:

TABLE 12
ECASA

Purchases of Rough Rice in the Upper Huallaga Area

(kg)

Tingo Maria Aucayacu Tocache
886,204 104,704 1,171,614
347,048 270,387 2,110,086
157,765 263,415 1,606,793

Informe de Compras Mensuales de Arroz Cascara, Appendix F.
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2,162,522
2,727,521

2,027,973



ENCI, on the other hand, functions more as a minimum price support agency
in order to encourage higher production of corn and soybeans. Unlike paddy,
corn marketing is not restricted to ENCI alone and farmers may sell in the
open market. Nevertheless, ENCI is supposed to buy corn and soybeans only from
properly identified farmers.,

Discounts given for high moisture and foreign material contents are similar.
Discounts by weight, are applied for impurities when they are in the range of
3-5 percent. Similarly, moisture content is discounted between 14 and 18
percent. Corn or soybeans exceeding such limits are not accepted and will have
to be dried and/or cleaned by the farmer at his own cost before delivery.
Again, no other quality measures are taken.

When received, predominantly in plastic bags weighing 45-50 kg each, the
grain is stacked without separating according to moisture and/or impurities.

On each layer of sacks a copious amount of Malathion (U4 percent) is applied in
powder form. The grain is kept in storage until transportation by truck to
Lima is arranged. Subsequently, such corn and soybeans are sold to feed
manufacturers at a subsidized price and subject to the standard specification.
Farmers are paid in the same manner previously mentioned.

"Corn is bought at a subsidized price of S 175/kg before any discounts are
considered. It is sold at the same subsidized price to feed manufacturers.
Therefore, ENCI incurs all handling, storage, and transport costs.

ENCI's activities in corn and soybeans are summarized in Tables 13 and 14,
respectively. Again, available data is not sufficient to draw any conclusive
results. However, purchases of yellow corn peaked during the 1980-81 season.

A comparison of the amounts purchased during the 1979-80 season shows ENCI's
procurement to be 14 percent of the production of yellow corn. Like rice pro-

curement by ECASA, corn procurements by ENCI seemed to be declining reflecting
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TABLE 13
ENCI

Total Inflow and Deliveries of Yellow Corn

(kg)

Year Site Total Inflow] Deliveries Balance?
1979-80 Naranjillo 593,529 580,740 12,789
1980-81 Naranj® 1lo 3,018,664 2,871,556 147,108
1981-82 Naranjillo 809,165 786,139 23,026
1979-80 Nuevo Progreso - - -
1980-81 Nuevo Progreso 1,218,503 1,134,504 83,999
1981-82 Nuevo Progreso 1,295,070 1,234,224 60,846
1979-80 Tocache 841,939 794,757 47,182
1980-81 Tocache 1,664,401 1,572,751 91,650
1981-82 Tocache 1,448,019 1,406,761 41,258

1Total inflow refers to site purchases plus transfers. ,h Only Naranjillo
has had transfers.

2Balance is actual loss due to moisture and other shrinkage.

Note: See Appendix D for detailed monthly purchases, transfers, and deliveries.
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Year
1979-80
1980-81
1981-82

1979-80
1980-81
1981-82
1982-83

TABLE 14

ENCI

Total Inflow and Deliveries of Soybeans

Site

Naranjillo
Naranjillo

Naranjillo

Tocache
Tocache
Tocache

Tocache

ITotal inflow refers to site purchases plus transfers.

transfers.

2Balance is actual loss due to moisture and other shrinkage.

(kg)

Total Inflow!

6,214

55,737

8,332

22,229

43,563

12,0003

3These 12 MT were in store at Tocache.

Deliveries

6,204

55,092

8,5“0
22,137

43,681

No site

Balance2
10

645

(208)
92
(118)

has had

Note: See Appendix E for detailed monthly purchases, transfers, and deliveries.
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either a decline in actual purchases (assuming a more or less level percentage
of purchases each year) or an overall decline in corn production (more likely).

Since ENCI's warehouses do not have a carryover stock from one season to
the next an annual shrinkage is estimated from the information obtained (see
Appendix D). This shrinkage has ranged from 2.15 percent of the volume han-
dled to nearly 7 percent in yellow corn. A loss rate of 2 percent is accept-
able but anything above 3 percent is subject to question. In soybeans the loss
rate is sometimes positive (more delivered (sold) than purchased). These
"positive" losses are due probably to a lack of drying facilities, inadequate
sampling, weighing, and grading procedures, unad justed inventories for standard
shrinkage, and inadequate grain storage management .

A tinal indication of commercial movement of corn is given in Table 15
which summarizes the amounts of corn shipped out of the area through Tingo
Maria. The steeply decreasing trend can only be explained by a rapidly in-
creasing local consumption of corn, a rapidly decreasing production of corn,
or a combination of both. Most likely this decreasing trend is due to rapid
decline of corn production in that area. Nevertheless, this last statistic is
highly questionable in terms of its accuracy and reliability.

D. Individual Site Inspection of Grain Facilities

This subsection summarizes observations gathered during on-site visits to
grain handling and storage facilities within the project area.

1. Tingo Maria

A few km north of Tingo Maria, at Naranjillo, ENCI has a total of
2,000 MT of storage capacity composed for U warehouses of 500 MT each. Auxil~
iary buildings contain the offices and the house of the local warehouse manager.

The road to the facility is satisfactory.
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TABLE 15

Shipments of Yellow Corn from the Upper Huallaga Area

(ke)
Year Quantity
1976 11,655,209
1977 11,911,534
1978 9,181,707
1979 5,356,212
1980 2,307,744
1981 1,890,000
1982 1,489,000

Source: Estad{sticas Agropecuarias de la Region del Alto Huallaga, OSE,
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The driveway and area for truck movement inside the fenced area has
a rock base with good drainage. Therc is sufficlent space fo' future expansion,
Though the metal warehouses are suitable for grain storage they are not bird
and rodant proof. A small generator is available for power needed at the office
and house. There are no dryers at this faciltity,

All grain comes in small trucks or pickups and is bought according
to regulations (see Appendix C). Over 90 percent of the grain is sncked in
tightly-woven plastic bags. The grain is sampled on the truck in a non-
representative manner. The sample is subdivided with a BORD divider. The
divider is not level, Screen-type sieves are available to test for impurities
but they are not used. Impurities are separated by hand and percentage
established by looking at the seraration. Fron an original sample of 1 kg a
100-gm sample is tested feor moisture in a European-made moisture tester which
has not been calibrated since it was purchased. Inatcad of using the avallahle
Triple Beam Balance Scale, a hand-held 100-gm scale i3 used to obtain the sam-
ple for the moisture tester. No other quality measures are taken, If the grain
is accepted the bags are unloaded on a portable 500-kg scale {in the warehouse,
then stacked for storage. Each layer of sacks receives a copious amount of
powdered Malathion (4 percent)., It is applied with bare hands and without
protect .ve equipment. The grain is stored without segregation at various
moisture and impurity levels. According to the warchouse manager the grain
has not remained in these warehouses more than four to six months,

If the grain is not accepted because of molsture above 18 percent,
the farmer has to sun dry it to 18 percent or less. This is done on the prem-
ises using a long, narrow concrcte slab. Up to threce days may be needed to
dry the grain depending on initial moisture level and weather conditions.

The farmer pays for labor at a rate of S 3,000/day plus 3 meals.
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All the corn checked had the appearance of #2 U.S., grade (not consid-
ering moisture as a grade factor). Although the appearance was good there was
some evidence of heating. Every inspected sample had a musty odor and slight
growth of fungi on some kernels. There was evidence of insects and larvae,
however, a ENCI official stated that the ultimate buyer had little concern fer
insects since corn sold was milled for animal feed.

An Interview with one farmer disclosed he had brought 9 MT of corn
to ENCI from a distance of approximately 90 km. He revealed some of the dif-
ficulties faced by farmers when merchandising their commodities. Believing
his grain to have 18 percent moisture or less at his farm it tested 19.5 per-
cent at ENCI. The grain was rejected and had to be sundried by the farmer at
his own expense and *timec on the concrete walkways surrounding the warehouses.
A sudden rain would have forced him to gather up his grain quickly to protect
it from gaining moisture. He spent two days drylng his grain in this manner.
It is not uncommon for faruers to spend 2-5 days trying to lower the moisture
content down te 18 percent or less :n this manner.

The 1nventory control system is a simple in-out system on a daily
basis. It is summarized weekly, monthlv, and yearly. No adjustnents for
moisture content are undertaken and no standard shrinkage is applied. Losses
of between 2.15 and 4.89 percent (see Appendiy D) of volume handled were cal-
culated from i1nventory records obtalned,

Farmers are paid with a check they can cash at the local Banco de la

Nacidn or Panco Agrario. It has happened that such checks caprnnt be cashed
due to lack of ENCI's fund: at the bank,
The factlities of EGASA are located within the ei. r limits of Tingo

Maria, boxed in within a residential area without poasibility of expansion.
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The access street to the plant is narrow. Within the confine of the walled
area there is limited space for large truck movement. A semi-truck cannot
enter the plant.

Paddy is bought only from farmers according to the regulations (see
Appendix B). Again farmers are paid with a check which is subject to credit
repayment deduction when it is cashed at the local bank.

At an initial meeting with the plant manager we were told that the
rice mill operates 20 hours per day milling 1 ton per hour for 11 months
out of the year. The preferred moisture content for milling was stated to be
14 percent for the rough rice. The head yield was given to be 66-68 percent
depending on the variety, with 22 percent broken kernels. It was indicated
that the drying capacity of the dryers did not supply enough dried paddy for
the milling rate of the mill.

An inspection of the four dryers and rice mill was undertaken. It
appeared none of the dryers had been used for some months evidenced by dust
collection in the burners, fane, and pulleys. As a matter of fact, the dryers
were being completely by-passed and the paddy was being milled at various
moisture levels above 14 percent.

The rough rice we examined being fed into the mill was dark, there
had been heat damage, some kernels weie moldy, and there were kernels that had
sprouted. All rough rice had a musty odor of mold, It was very poor quality.

As a consequence of high moisture, bad initial rough rice quality,
and a rice mill with obvious maintenance deficiencies, the quality of the
mi.lled rice was extremely poor. There was more than 22 percent broken ker-
nels, with uneven poliqhing on whole kernels. The milled rice alsoc had the
musty odor of mold. Such rice is questionable for human and perhaps animal

consumption,

36



The rice mill was powered by a flat belt from a diesel motor. All
of the mill machinery was driven by the same source by line shafts.

The cleaner, elevators, dryers, and mill showed a long history of
lack of maintenance and control. This was evident from the lack of use of the
dryers, missing pulleys, belts, holes in the ducts, and certain parts of the
mill (such as a separator) which were no longer functioning. Also, there was
no evidence of quality control of moisture samples of rough rice or milled
rice sampling.

The warehouses themselves were sufficient to protect the paddy and
the rice from the elements. However, neither warehouse was bird or rodent
proof. A lot of trash, unused sacks, and other materials were stored within
the warehouses. Also, milled rice was stored adjacent to rough rice.

In the se.ond warehouse, a moderate-sized pile of milled rice was
being fumigated with methyl-bromide. The plastic used to cover the pile was
separated from the floor at several places due to a total lack of sand snakes.
In the meantime workers were unloading a truck in the vicinity of this fumi-
gated rice lot.

2. Aucayacu

The facilities at CECOAH were inspected. Started some seven years
ago by Father Andres Godin (who now works at the Canadian Embassy), this
service cooperative provided custom services for its members in (a) rice
drying and milling, (b) corn shelling, (c) feed manufacturing, and (d) oil
expelling. Since Father Godin's departure some y( ago the machinery and
services have deteriorated to the point where only the rice drying and milling
services are being provided. The other machinery has either deteriorated and/
or otherwise been disposed of so that extensive renovation will be required

in order to operate such equipment.
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This facility is milling rice for ECASA under a quota system. In
1983 they milled 1,500 MT of paddy at S 23/kg milled. In past years they have
milled up to 2,000 MT of paddy. They hope to continue milling rice for ECASA.

It is obvious that these facilities have not been adequately main-
tained and this lack of maintenance has taken its toll. Except for the small
storage bins, the storage facilities are not adequate for storing grains.

Since the whole facility had shut down for repairs and maintenance
the team could not observe actual drying and milling activities.

3. Nuevo Progreso

At this site only ENCI and MA have grain storage facilities. ENCI's
facilities are a duplication of those at Tiugo Maria (1,500 MT). These facil-
ities had been used during the last two years but "lack" of funds prevented
ENCI from using it during the 1982-83 season. Therefore, these facilities
were totally empty.

The MA has a warehouse in usable condition of approximately 2 m x
48 m. The floor is rough but the use of pallets can overcome this problem.
This facility can be used to store grain and its access is adequate. It is
located approximately 300 m from the Marginal Highway.

4,  Tocache

Several facilities at Tocache were visited. ENCI has again dupli-
cated a 1,500 MT grain storage facility without dryers. iccess to this facil-
ity is nearly impossible due to the conditions of the uccess road. Water, mud,
and deep, water-filled potholes prevented our vehicles from entering. The
fenced-in area was inundated by water, preventing farmers from using it for

grain drying.



The procedure for receiving grain is the same. However, this ware-
house has only one manager who is not allowed to write a check to the farmer.
Such check must be sent to Tingo Maria for approval, a procedure which adds
another 15-20 days before the farmer can cash in his check.

Due to the bad situation outside the warehouses one of them was
being used for drying grain. Also, the application of Malathion (U4 percent)
was observed. Excessive amounts of it were applied on each layer of sacks
with bare hands and without any other protective measures being taken.

Some high moisture corn had been there for three months and its
quality, without proper drying, will deteriorate. Normally, these facilities
store grain for 6 months out of 12.

A considerable amount of time was spent talking to farmers who were
delivering corn. The following is a summary of their complaints: (1) trans-
portation costs are too high, eroding their profit margin to a considerable
extent; (2) the minimum price support of S 175/kg is too low to make corn grow-
ing profitable; (3) they need a place to dry their grain in case it fails to
meet ENCI's requirements; (4) checks should be approved at Tocache since they
cannot wait 15 days or more for approval from Tingo Maria; (5) sacks must be
made available to them (this is done at Tingo Maria); (6) access roads to the
warehouse and patios must be improved; (7) they do not understand moisture
content given as a percentage, for them grain is either wet or dry. This
creates misunderstanding and mistrust in the grading process.

Finally, one Sectorista who participated in the 1975 campaign to
introduce soybeans to the area stated that the failure of this campaign was
due to the lack of market outlets for soybeans. Consequently, there is no

production of soybeans in the area.
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At the moment, ECASA's facilities for storing paddy and rice are
limited. Within the city of Tocache, ECASA has rented a small warehouse which
is used as a retail store for milled rice. Approximately 70 MT can be stored
there. ECASA is selling rice "corriente" at S 298/kg and rice "superior" at
S 482/kg. The quota imposed on ECASA at Tocache is 49 MT per month which
apparently is creating an artificial scarcity of milled rice in the area. We
were told that 1 kg of milled rice was selling for S 1,000/kg about 20 km from
Tocache. The "superior" rice was not selling well at all and apparently had
been brought in from Lima.

ECASA stores paddy in a MA warehouse outside Tocache. The warehouse
is satisfactory but not rodent and bird proof. With very few alterations it
could be utilized to unload trucks under a existing roof. The paddy was piled
against walls approximately 4 m high. Approximately 80 MT was in storage,
purchased since January 12, 1983. 1Inspection of the top layer of sacks showed
that the rice had not been properly dried. Therefore, in conditions of high
ambient temperature and high ambient relative humidity, rice or grain wili
begin to mold and heat damage will occur.

ECASA is building a new rice drying and storage facility outside
Tocache (2 km). The construction site was inspected and the basic design,
which had 4 foundations for 4 silos of 1,000 MT each, was reviewed. Though a
dryer is going to be installed the team was unable to find any design or
specifications for drying and aeration.

This situation was partially explained to the team upon returning to
Lima. According to ECASA officials only one 1,029 MT silo will be built.
Specifications call for a gra‘- _,..ader, thermocouples, and aeration. No

further detalls could be obtained.
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The dryer is a 2.5 MT/hour dryer with a 4 percent moisture reduction
per hour. All equipment is made in Brazil by Vitoria.

The training of the personnel is estimated to last 10-15 days after
construction is completed. No further training is planned.

The local CECOAH rice drying and milling facility was visited. Four
dryers, Satake Model MDR-230, are functional. These dryers are the same used
by ECASA at Tingo Maria. The mill was not in operation but a milled rice sam-~
ple taken was of good quality and had no musty or moldy grain odor. Apparently
this cooperative milled rice only for it members on a custom basis.

A privately-owned rice mill of 1.5 MT/hour was visited at the Centro
Poblado del Limon, approximately 8 km from the new ECASA facilities. This is
a new facility of practical design. It was clean and very vell maintained.

It is owned by Mr. Jose Salazar who apparently has several of these mills in
the jungle region. Unfortunately, the team was unable to make contact with
him,

This mill apparently operates under a quota system for ECASA. The
exact arrangements could not be established. Apparently ECASA sends personnel
to the site where paddy is purchased from farmers and turned over to the mill
for processing. At the time of inspection no rice was being milled. However,
apparently the same problem exists here as in Tingo Maria for milling damp

rough rice of poor quality, since no drying facilities are available.
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V. REQUIREMENTS AND RECOMMENDATIONS FOR GRAIN DRYING
AND STORAGE FACILITIES
A. General Comments
Prior to starting our conclusions and recommendations it will be helpful
to briefly review some comments pertinent to the postharvest grain system in
the Upper Huallaga area.
1. Postharvest Grain Systems

The near total lack of information and knowledge about the posthar-
vest systems in the Upper Huallaga area represents both a problem and an
opportunity. As alluded to in other sections of this report, except for the
activities of ENCI a1id ECASA, very little is known (statistics, descrip-
tion, utility, efficiency, effectivness, or otherwise) about grain handling,
conditioning, storage, transport, and processing once it is harvested. The
associated activities of financial needs and credit are also unknown.

This lack of knowledge about the postharvest grain systems stretches
all the way from the farm level through the intermediate steps that carry these
commodities to consumption or export.

The opportunity associated with the above problem rests with the
ability of this project to shed more light (or some light) onto this situation.
Again, this can be achieved through certain components of the project with
proper instruction and guidance. The statistical analysis component through
Oficina Sectorial de Estadistica (OSE) and the Sectoristas can provide
valuable farm level information. Project personnel themselves, especially
those associated with agricultural marketing and agribusiness development,
could also gather data regarding off-farm postharvest grain systems. In this
manner a composite picture could be established describing the functions,
behavior, and performance of the postharvest grain systems within the project

area.
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2. Bag versus Bulk

The postharvest grain systems in the area are exclusively handled
with bags. Grain is both stored (with one exception) and transported in bags.
While some paddy and rice does apprarently move outside the region, corn is
transported by ENCI to the Lima area.

Bulk transportation from ENCI plants to Lima would be impractical
because it would require trucks with grain tight boxes with covers to keep the
grain dry. Also, hopper bottom bulk carriers should not be considered because
they would be limited to bulk with no opportunity for backhaul. A bulk load
would be very difficult or impossible to divide if several buyers were to
purchase a share of a 20 MT bulk truckload .

Bulk storage in the region would only make sense at a point within
the postharvest system where some change in form of the product will take
place, for example a rice mill. Also, there would have to be a minimum level
of activity before a bulk handling facility can be Justified.

3. Bag versus Bulk Drying

Bag drying should not be considered for rice, corn, and soybeans.
The predominance of polyethylene sacks with such a tight weave would restrict
the airflow through the grain. This predominance is partially due to the cost
advantage of these sacks over jute. Therefore, it seems prudent to assume
that farmers will continue to use them.

I, Alternatives for Grain Drying

Many alternatives for grain drying were examined before arriving at
the recommendation contained in this report.

A system using conventional dryers was considered. Any dryer, batch
or continuous flow, would require cup elevators or grain augers powered by elec:
tric motors. Bulk holding silos might be required depending on the type of

dryer purchased.
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It would be necessary to purchase an electric generator to provide
electricity for the dryer and other electric motors. The generator must have
the capacity for a peak load plus 20 percent growth. Therefore, there would
be times when it would be necessary to operate the generator if the plant was
to use one motor of one HP., Another problem with most vertical dryers is that
there must be enough grain to fill the dryer, thus if only a small amount .
purchased it cannot be dried.

Automatic dryers require continued skilled operation and maintenance
and a high technical knowledge and training to operate them.

The following is not to be interpreted as a negative criticism of
the state institutions and private parties involved in grain storage and drying
in Peru. However, in any country or region where travel, distance, and com-
munications are difficult because of climate, terrain, or lack of infrastruc-
ture, the maintenance of machines will always be a problem. A mechanic can-
not call a factory to request a new part or bearing be sent the same day. A
grain drying system may be used 20 years before replacement. Often replacement
parts for machines are not available after five years.

In view of the above, what is recommended is a drying system that
can be maintained, repaired, fueled, and continually available in Peru.

B. Specific Recommendations for Grain Drying
1. Grain Drying Recommendations for ENCI

For the grain storage facilities of ENCI at Tingo Maria, Progreso,
and Tocache the immediate purchase of a gasoline-~ or diesel-powered fan in one
unit is recommended. This unit will divert all of the heat from the motor
into the fan which blows this air below a perforated drying floor. Such floor
would be contained within a metal silo wall (see page 50 and Appendices G, H,

I, J).
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Additional heat for the drying process can be obtained from three
different sources. First, it can be obtained from a heat exchanger, which is
nothing more than a fire box of 1m x 1 m x 2 m of heavy metal covered by a
metal-welded cover to contain the heat provided by wood, refuse, or any com=-
bustible material. Rice hulls can be used with forced draft. Second, since
the grain dryer should be covered by a roof section of the same dimensions as
the existing ENCI warehouses, such a roof could be used as a solar heat
collector. The roof, of corrugated metal, should be painted black. Under the
roof attached to the roof supports would be airtight panels of metal or
plywood with the purpose of containing the heat generated by the sun. Hot air
of U459C (depending on cloud cover) could be drawn into the engine fan used
to dry grain. Third, the diesel-powered drying fan can be purchased with a
diesel fuel auxiliary heat exchange unit to increase the drying air temperature.

At the discharge of the silo drying floor would be a box=-type
movable wood hopper with double slide doors (45° bottom) so that sacks could
be filled directly from the dryer. Workers, with practice, should be able to
fill 240 bags of U5 kg each in 1 hour, or 11 MT per hour. Portable platform
scales with a over-under weight attachment would assure equal weight of each
bag. Bags will be closed by hand sewing.

As the dryer is being emptied workers could be filling the dryer by
dumping the grain on emptied perforated floor space.

Since grain could be dried to 12 or 13 percent moisture and trans-
ported to Lima in less than 6 months, nc need for bulk storage with aeration
ig visualized. Dried grain would be fumigated if necessary and stored in sacks
in existing ENCI or MA warehouses.

Using the above system the drying proceas could begin if the perfo-

rated floor had only 1 cm of grain depth. If wet grain is put in the 11 m

46



diameter perforated silo floor to depth of .66 m, it would then be a batch
dryer that could dry 40 MT per 24 hours. The procedure would be to empty
and fill during the first working hours of a day. As soon as the floor is
covered with grain the drying motor can be started which, if necessary, could
operate 24 hours with only 1 person to check on the motor operation and
moisture of the grain. Drying time will vary with ambient relative humidity
and temperature of heated air.
2. Grain Drying Recommendations for ECASA

For the rice processing facility of ECASA at Tingo Maria the follow-
ing corrective steps are recommended. First, immediately cbtain technicians
and mechanics to repair and place in operation all four dryers, and repair
and completely overhaul the rice mill. A good source for this type of work
is found in Peru at Pedro Martinto, S.A., Lima, a firm selling and maintaining
this type of machinery. The technicians repairing the dryers and the rice
mill should also spend some time instructing ECASA personnel in the fundamentals
of grain drying and rice milling. Second, construct an approximate 20 MT bulk
storage space with wood side walls so that as paddy is purchased it will be
dried before being conveyed to bulk storage. This may require a small auger
or conveyor which is available in Peru. Third, construct or re-arrange the
system so that dried rough rice from bulk storage will be directed to tte
mill. Fourth, change the inventory management system so that milled rice will
not be stored adjacent to insect-infested rough rice. Fifth, ECASA should
develop a rice sanitation program by continual cleaning, fumigation, inspection,
moisture checks of rough rice after drying, and hourly samples of milled rice
as it is milled to monitor the quality of the milling process.

At Tocache, ECASA is building a new plant for drying and storing

rough rice. It is recommended that ECASA review their plans for storing bulk
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rice in 1,000 MT silos. It is known that the silos will be equipped with a
grain spreader, heat detector cables, and aeration. In large silos the flow
of aeration is more difficult. If adequate, timely aeration is not used,
moisture migration within the silo will develop causing hot spots, rapid growth
of fungus, and propagation of insects which will lead to losses.

C. Facility and Equipment Maintenance

It would be bn+h heneficial and less costly over the long run if both
ENCI and ECASA would implement a preventive maintenance program for their ex-
isting and future dryers and mill(s). Such a program will require a scheduled
maintenance program with sufficient supplies of critical spare parts. Also,
necessary tools must be on hand. Again, technicians repairing ECASA's dryers
and mill could assist local personnel in setting up such a program.

D. Grain Purchasing Policy

Both ECASA and ENCI apply a discount weight system when purchasing rice,
corn, and soybeans from farmers. This system as applied is more of a disin-
centive rather than incentive.

ECASA should proceed as they are and ENCI, as soon as the dryers are
installed, should change to a price incentive-disincentive buying policy of
grains. For example, if farmers, on the average, are only able to bring 18
percent moisture corn the minimum price support could be set at 18 percent
with specified impurity tolerance. If a farmer brought in corn at less that
18 percent he would receive a premium and not a discount. This would encourage
on the farm drying which would in turn result in a better product.

Corn could be purchased at any moisture level by adjusting the weight to
a specified moisture level, say 13 percent. ENCI could then accept corn above
18 percent moisture, adjust it to the weight of 13 percent, and then charge
the farmer a specific amount for removing each point of moisture. A similar

procedure can be developed for other grains,
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This procedure should lead to improved relations between farmers and
state agencies since farmers would know that their grain will be purchased
although they may have to pay for some drying costs. Furthermore, farmers
would be motivated to deliver drier and cleaner gra.n if the system is set up
within grasp of his technological capabilities. Finally, this system would
offer an option to the farmer of either drying his grain to an acceptable
moisture level or paying for such services.

E. Technical Specificaticns for Dryers (ENCI) (see Appendices G, H, I, J)

The grain drying locations for ENCI have no access to an electrical power
grid. Also, dryers will be in a location where access to repairs is difficult.

The drying motors recommended are diesel and a brand name that has repair
service at Tingo Maria and Tocache. All will use standard No. 2 diesel.
Auxiliary air heaters will use the same fuel.

Heat from the drying fan motor will be utilized. The drying fan is also
spicified to utilize hot air fror jolar energy and, if desired, hot air from a
heiit exchanger that can be made in Peru with a fire box for wood, old tires,
or any combustible waste material. Rice hulls could be blown into a fire box,

All motors specified are sold and can be serviced in Peru. Machine shops
in Lima can make pulleys for the motors and obtain the proper length V belts.

It is recommended that all grain augers be imported in a separate crate
so they can be routed to a machine shop in Lima where combustion motors, pulleys,
anc V belts can be adapted to the grain augers and checked for proper RPM and
gereral operation.

All motors and grain drying floors and roofs made in Peru will be the same
for Tingo Maria, Progreso, and Tocache.

All fuel, maintenance, and repairs will be the same.
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At all locations the drying floor will be filled by emptying bags of grain
over the low wall of the silo onto the perforated floor.

Following is a list of the equipment (see Appendix G for drawing):

1. Roof Made in Peru (Quantity: 2), "A" on drawing L. . 1

Roof of same constructio:, height, pitch, and width as the existing
warehouse roof. The extension to 'e approximately 18 m.

Below the main roof, panels of lightweight corrugated meial or plywood
to be fastened to the top roof support (space approximately .40 m).

At the peak below the top roof a duct, .50 x .50, with a progressively
larger opering from air discharge to furthest point to assure balanced hot air
intake.

A vertical duct of .50 x .50 from top horizontal duct to intake of
drying fan with adjustment or valve so hot air from roof can be stopped when
cooling grain,

Top roof to be painted black with asphalt or black weather-proof
paint.

The open space between the main top roof and the panels below the
roof to be open at the lower part of the roof to permit intake of ambient air.
Any open space is to be protected by screen to prevent birds or rodents from
entering the space between the top roof and lower panels. End sections must
be airtight so all air must be drawn into the solar heater from the lower roof
opening.

2. Concrete Floor (Quantity: 3)

Concrete slab (floor) below the roof section with the same width as
the existing concrete. The length should be such that platforms fit below
the roof.

Load-bearing requirement not more than 1,000 kg psr M2,
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Floor to be exactly level with smooth hard or glass finish to facili-
tate sweeping and cleaning.

3. Silo Drying Floor with Sidewall (Quantity: 3), "H" on drawing No. 1

Standard silo wall of approximately 1.3 m (4.25 ft) with top of wall
rolled or altered to prevent a sharp edge. Bags of grain will be emptied over
the wall by manual labor. No wall anchors are required.

Diameter 11.0 m (36 ft) approximate.

Flat surface drying floor (no corrugations) with supports for no more
than 1 m (3.3 ft) approximate depth of corn or rice. Height of drying floor
standard for silo wall. Opening for 1 transition duct 34,000 CFM at 1 inch
SP - SWG. The transition duct to be made in Peru.

4, Unloading Auger System (Quantity: 3), "I" on drawing No. 1

Diameter .20 m (.66 ft) with center sump and 3 auxiliary sumps equipped
with sliding gates to control grain flow. Outside discharge vertical auger 6m
(19 ft) approximate height.

Speed of horizontal auger to be lower than normal velocity to reduce
vibration. Recommended no less than .40 m (1.5 ft) diameter of main V pulley.

Augers to be shipped in separate crates so they can be routed to a
machine shop in Lima, Peru, to be equipped with a Lister diesel motor of approx-
imate 12 HP at 1,500 RPM.

Maximum unloading capacity of the augers is not a factor.

Sweep augers w.th back shield, heavy duty, commercial grade. Sweep
to remove grain from floor in one revolution. Heavy duty flighting to be 3/16
inch.

Back shield to have intermediate bearing on main shaft, with rein-

forced back shield and hand hold at outer end. Sweep auger to be an integral
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part of the unloading unit driven from a gear box from the horizontal auger.
Outer silo control rod to engage or disengage the sweep auger while the hori-
zontal auger is in operation.

Unloading unit to be equal to Hutchinson vertical auger with sweep
auger as one unloading unit. Made by Hutchinson, Clay Center, Kansas,

5. Diesel Motor (Quantity: 3), "J" on drawing No. 1

Air cooled, 12 HP at 1,500 RPM. Manual start. Equipped with hand
clutch to start or stop unloading auger. Fuel--No. 2 diesel. Variable speed.
Equivalent to Lister diesel model ST2, Type B.

Pulley for motor to be purchased or made in Peru to provide RPM
recommended by the manufacturer of the auger unloading unit. Motor mount to
be made in Peru to use the same bracing principal as the motor mount for the
electric motors. V belts, if not furnish;d, can be purchased in Peru to ob-
tain the correa* length for the diesel motor mount.

6. Drying Motor with Fan (Quantity: 3), "D" on drawing No. 1

Diesel motor, air cooled. Manual start. Arranged as one unit so
that all hot air from the motor will be drawn into the fan attached to the
drive shaft of the diesel motor.

Air delivery of fan 34,000 CFM at 1 inch SP SWG at top motor RPM.

Heat rise of air from ambient approximate 1.6°C (3.0°F) at 34,000 CFM.

Motor equippedlwith alternator to provide electricity for the elec-
tric motor and control of an integral heater unit.

Diesel motor and fan unit as one unit to be equivalent to Lister HRA,
The unit to be static, no wheels.

Heavy canvas air transition duct to transfer air from fan to the

heating unit.
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7. Additional Heater (Quantity: 3), "F" on drawing No. 1

Indirect heat exchanger to use same fuel as the diesel fan unit. If
possible from the same fuel tank source. Open flame to be directed into a
type of heat exchanger so that fuel fumes will not be blown into the grain.

Maximum heat per hour 1,000,000 BTU.

Equivalent t» the Nu-Way Benson as a unit with the Lister motor dry-
ing fan.

8. Air Transition Duct (Quantity: 3), "G" on drawing No. 1

Lightweight metal or heavy canvas air transition duct from the heat
exchanger unit to the under perforated floor plenum of the silo ring. Suffi-
cient in size to permit free flow of 34,000,000 CFM air from heat exchanger
nnit to the space beneath the perforated drying floor. To be made in Peru.

9. Bagging Hopper (Quantity: 3), "K% on drawing No. 1

Made in Peru. Bagging hopper made of wood or metal as tall as pos~
sible and as much capacity as possible to receive grain from the height of the
vertical grain auger.

The bottom to have a minimum of U40° slope to the bagging slide gates.
The unit to be sufficiently braced to support 1.5 times the anticipated weight
of the grain that will be in the filled hopper. Constructed so the unit can
be moved if required and constructed so that it will not tip in any direction
if not filled evenly from the spout of the vertical auger.

Two or more small, hand-operated slide gates with small hopper to
direct grain into an empty bag. The height of the gates from floor level to
he sufficient to permit a bag to rest on the portable platform scale and be
completely filled. Approximately 1.30 m from the floor level. Size of bagging

gates approximately .20 m x .30 m.

53



10. Portable Platform Scale (Quantity: 6), "L" on drawing No. 1
Portable platform scales of 450 kg capacity equipped with over-under
head unit that fits on top of the scale beam to indicate when the desired
amount of grain has been placed in a bag. (ENCI recommended the hanging-type
automatic bagging scales so the correct weight can be placed in a bag.) This
not only would decrease the capacity of the bagging hopper due to the increased
height from the floor but the automatic bagging scales require continued deli-
cate adjustment to make them accurate, The platform scale serves the same
purpose. With the over-under unit, an arrow points to a predetermined spot on
a dial when the correct weight is re \ched, this will provide the uniformity of
bag weight. I would be concerned about the adjustment of the automatic bag
scales (Stryker).
11. Grain Moisture Meter (Quantity: 6), 1 as spare tester
Portable type, battery powered, or powered from 220 volt, 60 Hz
Grain to be tested is corn, sorghum, rough rice, and soybeans. Equal to Seedbur
Dole model PB-70-22.
Spare thermometers with each moisture tester purchased.
12. Bagging Carts (Quantity: 15), 5 at each plant
Bags of grain must be moved from one location to another and at
times one warehouse to another. Bags of dried grain must be moved into a
storage warehouse. It will either be required to purchase several lift trucks
with pallets or to move the bags of grain manually. To keep maintenance low
we recommend the use of hand-pushed bagging carts. Bag-moving carts can also
be made in Peru using two- or four-wheel type axles, wheels, and tires from
wrecked cars. The axle is easily welded to a solid axle with one axle to
swivel for turning as a push-type or pull-type wagon with a flat bed on which

to pile bags of grain. If not made or purchased in Peru, the recommendations
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are: heavy duty two-wheeled bag carts, ten-inch wheel diameter with hard ru-
ber tires, wheel to have roller bearings at the hub. Steel construction, no

hand braking system. (Brakes are only used when necessary to use carts on an
incline.)

F. Grain Analysis and Quality Maintenance Equipment

Adequate and well-maintained equipment is essential for proper grain
quality maintenance. Table 16 contains the minimum number and type of equip-
ment each purchasing center should have on hand for proper grain sampling and
analysis and grain quality control.

The most salient point to emphasize is the need for large sample size
moisture meters. Increasing the current sample size from 100 g to 250 g should
help obtain more reliable moisture readings.

Finally, proper equipment is of no use unless it is used and used right.
Proper training in the use and maintenance of this equipment is therefore
essential,

G. Calibration of Moisture Meters

The moisture meters being used in the Upper Huallaga project area have
never been calibrated. It is obvious that their readings are subject to
question. Not only is their periodic calibration essential but their proper
use and maintenance is also important since different readings can be obtained
from the same sample if the procedure is not carried out correctly.

In order to do periodic calibration of these meters it is recommended that
a moisture tester using the oven method be purchased and installed at UNAS.
Such procurement should be accompanied by proper training in the necessary
calibration procedures and maintenance. The technical specifications are as

follows: one moisture tester (for calibration of other moisture meters) equal
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TABLE 16

Grain Sample Analysis Equipment (Per Plant)

Rough Milled
Item Rics Rice Corn  Sorghum
Bag probe 11 5/8" x 3/4" OD 0K 0K oK OK
Bag probe 12" x 1" OD OK oX OK K
Bag probe 30" x 1/2" OD (9 openings) oK 0K
Plastic bags for sample (one liter) OK 0K 0/ K
Sample divider. Small size SEEDBURO 100 0K 0K 0K oK
Gram scale 3 beams 0.1 to 500 grams with
scoop 0K 0K 104 0K
Moisture tester DOLE 0K 0K 0K OK
Dockage sieve and pan 12/64 round 0K
Dockage sieve and pan 5/64 round 0K
Dockage sieve and pan 5 1/2/6/4 6/6U
6 172 64 OK
Grain Quality Control FEquipment (Per Plant)
1 pial-type hygrometer
3 Pocket thermometer
1 Deep probe thermometer with shield
12 ft (4 of 3 ft sections)
Thermometer calibrations metric
2 Large size polyethylene gauntlet-type g¢loves for fumi-
gation
1 Gas mask with filters for bromide base fumigants
1 Adrtight bag pile cover for fumigation, 10 m x 10m
20 50mx .12 m sand-filled canvas bags made in Peru to

hold down fumigation cover
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to the Brabender Moisture Tester, Model SAS; oven hot-air type with weigh-in
analytical scale and cabinet; set of 10 aluminum dishes; electrical power
requirement 220 V, 60 Hz.

H. Additional Grain Storage Space

The deficient production estimates of the region and the lack of market-
ing flow and demand information makes it very difficult to ascertain the degree
of need for any additional storage space.

Two recent studies addressing this question were reviewed (FFGI study of
May 1981 and ENCI study of January 1982) and due to the different assumptions
taken by the respective authors no congruent answer can be drawn. By assuming
different monthly purchases and delivéries of grain, different storage capacity
needs can be derived. Also, the assumption of an initial inventory at the
beginning of the buying season (which is not a correct assumption for corn) in-
flatcs the storage need. It follows that by changing any of the three variables
above, different storage space levels can be derived. For example, by increasing
the rate of grain deliveries (which in the opinion of these authors is quite
feasible) the storage space needs can be more conservative in nature.

Two more points call for caution. Again, though data is inconclusive it
seems that the production levels for corn and rice have remained even or de-
clined in recent years. These trends were indicated by the scant data available
as well as by interviews with "knowledgable" persons. Second, the projection
and marketing estimates for grains included in the Upper Huallaga project are
very optimistic estimates. However, there are some indications that -either
ENCI or ECASA are purchasing the levels of grains they think they are. The
project paper calls for purchasing levels of 100 percent of projected produc-
tion levels of paddy for ECASA and belween 73 and 98 percent of projected pro-
duction levels of corn and soybeans for ENCI. If the past 1s any indication

then these purchasing levels seem somewhat optimistiec.
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Finally, there is no knowledge of the exact storage capacity in private
hands. Such capacity seems to be increasing, especially in the Tocache area
where private rice mills are being put into operation.

In conclusion this team recommends the following course of action regard-
ing grain storage. First, no additional grain storage should be built at this
moment by ENCI and ECASA beyond the facility being built by ECASA at Tocache.
This will allow for sufficient static capacity in the near future (two to four
years), especially if transport and evacuation logistics can be improved.
Second, and ciost important, it is imperative that far better production and
marketing data be gathered for t'.2 region. This can be achieved by the
statistical component of OSE and the Sectoristas under the project. Such
information will allow for more accurate trend projections of the project
impact on grain production levels and market surpluses. From this more
reliable data adequate estimates of storage capacity needs (among many other
things) can be determined with more confidence. Under these conditions a more
thorough and reliable estimate of storage capacity needs can be made three or
four years from now.

I. Personnel Requirements at Each Grain Drying and Storage Location

ENCI.

Administration (or person who lives at site): 1 person

Capable of starting and stopping the drying fans. Must know enough about
mechanics to know that drying motor and other equipment is operating properly.
Must to be able to supervise maintenance of equipment, check the oil level in
motors, and change the motor oil. In addition, this person must know when the
grain is dried to the proper moisture level so that the drying motor can be
stopped. This person also supervises the buying and administration duties.

Assistant to the Administrator: 1 person

Must be mechanically inclined to start, stop, and maintain motors and grain
auger unloading equipment. Must know how to operate the moisture meters to
determine when grain is dry. This person should supervise the bagging opera-
tion and the filling of the drying floor to begin the drying operation,
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Grain Quality Control: 1 person

Person to take samples of grain when purchased, make an analysis of grain sam-
ples, test for moisture, and monitor when grain is drying (should stop drying
process if on duty). This person also to be in charge of checking quality of
grain that is being stored and have the knowledge to supervise and assist in
the fumigation process.

Security Personnel: 1 person

To live at the site. This person could also be trained to check the drying
process to determine when the grain is dry. He could then shut off the heat-
ing unit to cool the grain ard also shut off the drying motor when the drying
and cooling process is complete.

Bagging Grain: 6 workers

The first job each morning would be to start bagging the dry grain. It is
calculated that they should be able to bag 10 tons per hour. The bags of
dried grain will be closed or sewn by hand labor. It would be necessary to
close the bags as fast as they are filled. Often open bags are placed in an
upright position then sewn after the filling process to utilize the labor for
a longer period.

Filling the Drying Unit: &4 workers

As soon as there is empty floor space workers can begin to dump bags of grain
over the silo side wall. At the very beginning of the bagging process these
workers could assist in bagging, but just as soon as there is space available
they should be shifted to starting filling the drying unit. The number of four
need not be exact. The workers could be shifted from bagging to filling or
from filling to bagging depending on the priority.

ECASA

It appears ECASA has sufficient personnel, What is needed are job descriptions
and training.
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VI. TRAINING REQUIREMENTS AND RECOMMENDATIONS

A. General Comments

Another weak area within the postharvest grain systems of the Upper
Huallaga region deals with the preparation and experience of the persons who
handle, condition, store, and process grains.

The observations made during the field visit indicate that training in
general has been scant or none. This lack of kncwledge (and to a degree lack
of experience) has contributed to a deperioration of grain quality, losses,
and to an inferior finished product in the case of rice. This situation has
also been exacerbated by the lack of proper facilities (dryers) and the lack
of proper maintenance and repair of machinery (dryers and rice mills).

Future training and technical assistance recommendations given in this
report to overcome these deficiencies are aimed to be given over a period of
time. Within this time frame (five years or life of project) it is hoped
that several levels of training will be accomplished in order to retain a
continuous training capacity within the Upper Huallaga area after the project
has run its course. This local training capacity should then be able to
conéinue training persons (with the necessary backstopping from the FFGI, if
needed) in the important aspects of handling, conditioning, storing, and
processing grains.

B. Training Recommendations for Grain Drying

Within the project area, the principles of grain drying (corn, rice, soy-
beans), rice milling, and general grain quality management will be the same as
in any other tropical climate. However, to obtain the greatest capacity and
efficiency from the specified system will require special training.

To go hand-in-hand with the installation of ENCI's dryers at Tingo Maria,

Tocache, and Progreso, it is recommended that a hands-on technician be present.
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This technician, fully familiar with the grain'drying process, with Spanish
capabilities, innovative, and mechanically oriented should be assigned to the
project area for the first harvest season after the grain dryers are installed.

Among the duties he (or she) should find the need to conduci training
seminars, supervise the drying of the grain under different climatic and oper-
ational conditions, and establish a proper preventive maintenance program for
the drying equipment.

This technician should also train, supervise, and teach maintenance to
ECASA personnel as well as to private operators of CECOAH and other private
grain handling firms.

In order to accomplish the above, the technician will have to be provided
with enough funds, a vehicle, and sufficient training materials in Spanish.

c. Rice Milling

Should ECASA continue to mill rice at Tingo Maria it is imperative that
the milling personnel be adequately trained in rice milling and equipment
maintenance. A potential source for this training may be found in Peru at
the firm of Pedro Martinto S.A. in Lima.

D. Training Recommendations for ECASA and ENCI

The training for the technical personnel of ECASA and ENCI should be made
contingent upon both having set in motion points VI B and C above as well as
a full commitment by these agencies to implement a proper delivery methodology
to field persomnel.

Under the above conditions it is recommended that one person each rrom
ECASA and ENCI be sent to the 1983 Grain Storage and Marketing Short Course to
be given at KSU, June 13 - July 29, 1983 (see Appendix 0). Two individuals
should be responsible, one within each agency, for the technical aspects of
grain drying, quality maintenance, grain grading, inventory control, etc. In
short, he should be responsible for the technical aspects of grain management.
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These two persons, if sent to this short course, should return not only
with the knowledge of grain management, but they should immediately implement
training programs for their field personnel within (and perhaps outside) the
project area. These periodic training sessions should be done in conjunction
with each other and, if need be, backstopped by FFGI personnel as well as the
on-site technician previously mentioned (for as long as he is present).

These training sessions should be given prior to each harvest season at
Universidad Nacional Agraria de la Selva (UNAS), Tingo Maria, which is well
equipped with classroom space and laboratories. The hands-on demonstrations
can be performed at the facilities of ENCI and ECASA.

Since both ECASA and ENCI perform marketing of grains which requires
planning, logistics, and marketing management, thought should be given to the
possibility of sending one person each from ECASA and ENCI to the 7@33 g;;iﬁ
Storage and Marketing Short Course, marketing portion (see Appendix O for
details). Such training is valuable for personnel engaged in market manage-
ment, market facilitating operations, analysis of storage cost and alternatives,
project analysis, transportation planning, etc.

However this second aspect of training in grain marketing does not seem
to be as pressing as the technical aspects and, therefore, these two persons
could be sent to KSU for the 1984 short course.

E. Training Recommendations for Project Personnel

The Upper Huallaga project personnel carries out supervisory duties over
state agencies entrusted to carry out the activities specified within the
project. One of the components of the project deals with agricultural market-
ing and agribusiness development. Such sub-project development will require
marketing, project, transportation, financial analysis, etc. Whether project

personnel will be involved in such analyses or not, it is critical that they be
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familiar with basic marketing principles, as well as project, transportation,
economic, and financial analysis concepts in order to understand and judge
analyses made by others.

In view of the above it is recommended that the person in charge of mar-
keting and agritusiness development be sent to the 1983 Grain Storage and Mar-
keting Short Course in order to participate in the marketing portion of such.
Though oriented toward grains, most if not all such concepts listed under the
"Content" in Appendix O are applicable to other agricultural commodities.

Such fundamental knowledge will streagthen the capability of this person
to understand, assist, and judge market analysis and development as well as
potential agribusiness development projects.

F. Academic Training

The best potential for "institutionalizing" grain storage (at all levels)
and marketing training remains with UNAS. This university is located in the
"{deal" Lropical environment to carry out research and teaching (academic and
non-academic) specifically oriented to the unique tropical conditions and
problems of grain handling, conditioning, and storage.

The university, in conjunction with the Experiment Station at Tulumayo,
could start to do descriptive research and later applied research in the post-
harvest handling of grains at the farm level. An open and inviting area of
research is at hand which could lead to an improvement of grain quality and
loss reduction (both qualitative and quantitative) at the farm level. Such
applied research disseminated through an effective extension service would
undoubtedly contribute towards an improvement of the welfare of the subsistence

farmer typical of that tropical Jjungle region.
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It is recommended that two scholarships be made available under the
project for either two Master's degrees or one Master's and one Ph.D. degree.
These degrees should be one each in the area of grain storage entomology and
grain handling, conditioning, and storage.

G. Training Sequence

A tentative training and in-country short course sequence has been
summarized in Table 17. It should only be taken as a guide and modified to
the needs of the project. The in-country short courses have been entitled in
a very broad sense in order to encompass important areas of grain handling,
conditioning, storage, and management. Specific topics can be developed

later.
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TABLE 17

Training and In-Country Short Course Schedule

Year Training

1983 One (1) ENCI official to the 1983 KSU short course, technical area.
One (1) ECASA official to the 1983 KSU short course, technical area.

First in-country short course. Topic: grain handling and storage.
Place: Tingo Maria.

UNAS staff members start English courses in the U.S. if needed.

1984 One (1) ENCI official to the 1984 KSU short course, marketing area.
One (1) ECASL official to the 1984 KSU short course, marketing Aarea.
Both Master's and Ph.D. candidates start academic courses.
Second in-country short course. Topic: grain ouality and preserva-
tion and review of first short course. Place: Tingo Maria.

1985 If needed, due to attrition further ENCI and ECASA personnel are
sent to the 1985 KSU short. course.

Master's randidate returns. Starts teaching, research, and extension
activities.

Third in-country short course. Review of firsc two short courses.
Topic: warehouse management and inventory control.
1986 Ph.D. candidate returns. Starts teaching, research, and extension

activities.

Fourth in-country short course.
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ECASA. S.A. Empresa Comercializadora del Arroz
Los Laureles 214 - San Isidro

Livaa 27 Peru
Cent. Teléf. 717212 TELEX 25383 PEECASA

T4

RESOLUCION MINISTERIAL N° 00498-81-AG/DGAIC.

Lima, 15 de Mayo de 1981

Considerando:

Que el Decreto Ley NO 21975 y su modificato
ria Decreto Ley N© 22956 dictan las normas para la comercia
lizacion del arroz ¥ su financiamiento:

Que el articulo 3° del citado Decreto Ley N¢
21975 establece que el Ministerio de Agricultura y Alimenta
¢ién, elaborard las normas que regirdn la comercializacion de
arroz y sus sub productos, los mismos que serin aprobados po
Resolucion Ministerial,

Que es necesario aprobar el Reglamento de Cc
mercializacién del Arroz:

De conformidad con el Articulo 230 del Decre
to Supremo N© 0010-77-AL de fecha 25 de Octubre de 1977

SE RESUELVE:

Articulo 10,— Aprobar el adjunto *Reglament
de Comercializacion del Arroz’* que consta de 28 articulos qu
rubricados al margen en cada una de sus péginas por el Dire
tor General de Agroindustria y Comercializacién, forma par
integrante de esta Resolucién.

Articulo 20.— Dejar sin efecto las Resoluciont
Ministeriales No 01373.78-A..-DGC- de fecha 09 de Agosto ¢
1978, y No 01037-79-AA-DGC del 27 del Agosto de 1979, a
como las demis disposiciones legales o administrativas que
le opongan,

Registrese y Comuniquese, Nils Ericsson Correa, Ministro ¢
Agricultura,



RESOLUCION MINISTERIAL No 00327-82-AG/DGAIC

Lima, 18 de Mayo de 1982,
Considerando:

Que por Resolucién Ministerial N© 00498-81-
AG/DGAIC, de fecha 15 de Mayo de 1981, se aprobd el Re-
glamento de Comercializacion del Arroz;

Que con la finalidad de perfeccionar el Sistema
de Comercializacién del Arroz se hace necesario modificar y
complementar determinados artfculos del Reglamento antes
mencionado;

Estando a lo informado por la Direccion Gene-
ral de Agroindustria y Comercializacién y a lo prescrito por el
artfculo 60 del Decreto Legislativo N© 21;

SE RESUELVE:

Artfculo 10—~ Sustitufr los Articulos 6°, 100,
110, 150 y 199 del Reglamento de Comercializacion del Arroz
aprobado por Resolucion Ministerial NO 00498-81-AG/DGAIC,
del 15 de Mayo de 1981, por los siguientes:

Regfstrese y Comunfquese, Nils Ericsson Correa, Ministro de
Agricultura,
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REGLAMENTO DE COMERCIALIZACI(‘N
DEL ARROZ

Articalo lo.— El presente Reglamento tiene por fmalidad
establecer normas y procedimientos para la comercializacion
del arroz a nivel nacional, de conformidad con los dispositivos

jegales vigentes.

Articulo 20.— Con el objeto de (dentificar cada dmbito de
produceion de arroz en los cuales opera ECA S.A. dicha Em-
presa elaborard una relacion codificada que comprnda los
distintos dmbitos productores.

Articulo 30.~ El arroz en cascara que ECA S.A. adquierz
ingresard a los molinos. amparado con su currespondiente
“Orden de Ingresv”.

El productor, para poder obtener la “Orden de Ingreso” en la
Dependencia de ECA S.A. presentard el documento que 10
acredite como tal. pudiendo ser: Certificado 13 dependencia
mds cercana del Ministerio de Agricultura, Copia del Docu-
mento de Crédito otorgado por ¢l Banco Agrario O presenta-
cion del Plan de Cultivo y Riego.

De constatarse ingreso de lotes de arroz en céscara, sin la
correspondiente wQOrden de Ingreso” ECA S.A. dispondri la
inmovilizacion de dichos lotes, dando cuenta de esta infraccion
a la dependencia de la Direccién’Regional de agricultura de su
jurisdiccion, para los efectos del Decreto Ley 214110 decision
sobre el particular.
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Articulo 40.— EC# S.A. podri contratar los servicios de
ilado de arroz con los molinos que cuenten con la respectiva
esolucion Directoral de Funcionamiento, infraestructura ade-
uada pafa un buen pilado de arroz {pre limpiadoras, limpiado-
as, secadoras mecdnicas, silos estabilizadores, molinos y alma-
enes acondicionados para la zona y con la capacidad requerida)
- que ademds estén libres de responsabilidad. En los casos de
rolinos que no estin libres de responsabilidad, s6lo procederd
3 contratacion de sus servicios cuando ECA S.A. adopte las
nedidas de control necesarios sin perjuicio de las acciones lega-
es correspondientes.

Articulo So.— ECA S.A. podri contratar por excepcion,
.on los molinos que no cuenten con la infraestructura adecua-
ja para un buen piiado e arroz, siempre y cuando, previo a
os estudios técnicos que presenten los molinos de acuerdo a
as pautas que seiiale ECA S.A. en su manual de procedimien-
\0s. éstos se comprometan con las garantias del caso a imple-
mentarse y ECA S.A. lo considere conveniente y realizable en
el tiempo limite que se acuerde para tal efecto.

Articulo 60.— Las cuotas tentativas de arroz en cdscara para
cada Molino las asignard ECA S.A. en coord.1acién con los
Comités Zonales y/o Regionales de Molineros de Arroz y de
productores de Arroz, informando posteriormente a la Direc:
c16n General de Agroindustria y Comercializacion.

ECA S.A. proporcionard a los Molinos, los envases necssa-
rios para el arroz pilado, los cuales serin utiizados exclusiva-
mente para tal fin, bajo responsabilidad de los Molinos.

6
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Articulo 70.~ Los molinos que contraten con ECA S.A.
deberin constituir garantias a favor de ésta, por el equivalente
al 109/0 del valor total del arroz en cdscara por ingresar, en
calidad de deposito para su procesamiento, de acuerdo a las
cuotas tentativas asignadas, con el fin de cubrir la responsabi-
lidad que pudiera producirse. Estas garantias, deberdn ser rea-
les (Hipotecas) y/o liquidables mediante cartas fianzas banca-
rias y/o de entidades financieras autorizadas por la Superinten-
dencia de Banca y Seguros. En éstos casos las fianzas serdn
dindmicas, es decir, su renovacion yfo prorroga cubniran hasta
el 109/0 del valor de los saldos de arroz existentes en los moli-
nos a la fecha de su extincion.

Los equipos de molineria podrén constituir Garantia Pren-
daria, quedando bajo deposito y responsabilidad del Adminis-
trador del molino, especificindose en el Contrato con ECA
S.A. las condiciones de dicha garantia.

El valor de los inmuebles propios, o de terceros, 0 equipos
de molineria en garantia hipotecaria, a satisfaccion de ECA
S.A., deberd estar amparado con copia Notarial del altimo Au-
tovalio conforme a Ley o por tasacion efectuada por el Cuer-
po Técnico de Tasaciones del Pert o por e Colegio de Ingenie-
ros del Peru o sus filiales.

En aquellos casos en que los molinos no puedan cumplir
con presentar garantias. ECA S.A. adoptard las medidas perti-
nentes, a solicitud notanal de los interesados, para evitar los
riesgos que cubre la garantia a que se refiere el presente articu-
lo.



Los contratos que suscriben los Molinos de pilar arroz con
ECA S.A. se regirin por las normas establecidas en el Cédigo
4e Comercio. Codigo Civil y demis disposiciones legales que le
sean apli~ables, en concordancia con las normas contenidas en
el presente Reglamento y las condiciones que se pacten en los
contratos de pila.

Articulo 80.— Al ingresar un lote de arroz en céscara al mo-
lino, éste serd recepcionado por el conductor del mismo 6 su
representante y en presencia del representante de ECA S.A,,
quienes constatardn fisicamente el pesoy calidad del arroz que
ingrese. El conductor del molino y respectivo procederd inme-
diatamente en presencia del productor 0 de su representante
autorizado, a efectuar el andlisis determinatorio de los porcen-
tajes de impurezasy humedad del arroz que ingresa. En caso de
suscitarse discrepancias intervendré como dirimente el repre-
sentante de ECA S.A.cuyo comin acuerdo de producirse éste,
serd reflejado por la firma conjunta del Certificado de Compra.

De subsistir desacuerdo, se procederd a 1a toma de dos (2)
muestras representativas, una para su anilisis por la dependen-
cia de ECA S.A. en segunda instancia, y la otra para dirimencia
y dictamen definitivo por la Direccion Regional del Ministerio
de Agricultura, si es que las discrepancias no hubieran sido
superadas en segunda instancia. En este ultimo caso los gastos
correrdn por cuenta del responsable.
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En la determinacién del porcentaje de impurezas a materias
extrafias, entendiéndose por éstas: trozos de tallo, cdscaras,
granos vanos, granos mal conformados, semillas de otras espe-
cies, piedras, terrones y toda materia diferente al arroz, se aple-
cardn los siguientes descuentos:

Porcentaje de Materias Descuento en Peso por

Extrafias cada 100 Kgs.
05 ' 0.5
0.6 0.6
0.7 0.7
08 08
0.9 0.9
1.0 1.0
11 1.1
1.2 12
1.7 |
.' )

W 1.5
' 0 1.0

7 1,7
1.8 1.8
1.9 19
2.0 -V
M 2.1
h ] : b B )
A :
24 o4
15 2.5



2.6 2.6
2.7 2.7
28 28
2.9 29
3.0 30
3.1 31
3.2 32
3.3 33
34 34
3.5 35
3.6 3.6
37 37
38 3.8
39 39
4.0 40
4.1 4.1
4.2 4.2
4.3 4.3
4.4 44
4.5 45
4.6 4.6
4.7 4.7
4.8 4.8
49 4.9
50 50

Los lotes que exceden de 5.00/0 de matena, extrailas, no
srin recepcionados por ECA S.A. mientras no scan sometidos
jun proceso de limpieza,
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Articulo 90.— El arroz que ingrese a los molinos, cuyo nivel
de humedad llegue hasta ei 140/o, no sufrird descuento por tal
concepto.

Si la humedad sobrepasa dicho limite, hasta el 229/0 estard
sujeta a descuentos en el peso, aplicados sobre el ; eso del arroz
limpio (una vez deducidas las impurezas y de acuerdo a las si-
guientes escalas:

Porcentaje de Descuento en Peso por cada

Humedad 100 Kls, de arroz

en cascara (Kgs).
14 0.0
15 1.0
16 20
17 3.5
18 4.5
19 6.0
20 7.0
2] 8.0
22 9.0

Los lotes de arroz que exceden el 220/o de humedad no
serdn recepcionados por ECA S.A , mientras no sean sometidos
a un proceso de secado.

El conductor del molino deberd proceder al secado de los
lotes de arroz cdscara que sobrepasan el limite del 149/0 de
humedad, antes de someterlo a su almacenanuento, pudiendo
ECA S.A. tomar las acciones necesarias en caso ce incumpli-
miento,

1"



Las tarifas que deberd pagar el productor por la operacion
de secado mecdnico y no mecanico serdn fijados por ECA S.A.
en coordinacion con la Direccién General de Agroindustria y
Comercializacion del Ministerio de Agricultura,

Articulo 100.— Los Molinos beneficiarin el arroz en cds-
cara para obtener arroz clase corrnente con las siguientes carac-
teristicas de calidad:

A, Limites de tolerancia Costa Selva
Jaén - Bagua

%0 v

a. Granos quebrados 35.00 35.00
b Materias extranas inclu-

yendo paddy 0.35 0.50

¢. Granos rojos 2.00 250

d. Granos Lizosos francos 8.00 8.50

¢ Graros daifados 2.00 2.50

f. Humedad 14.00 14.4n)

Sin oloies extrano,
Buenas condiciones do sap fed

. Lustre normal de la varieduu.

m D "N <

. Ausencia de felén,
12
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Articulo 11o.— La Empresa Comercializadora del Aro:
ECA S.A., cuando lo considere conveniente podréd elab_ora
arroz clase superior y extra, los mismos que deberan reunir 12
siguientes caracteristicas de calidad:

A. Arroz clase superior: .
Limites miximos de tolerancia /o

a. Granos quebrados 20.C
b. Materias extrailas incluyendo paddy 0.2
¢. Granos rojos

d. Granos tizusos francos 6.
e. Granos dafiados 1.
f. Humedad 14.(
— Ausencia de fielén

_ Libre de olores extralos y tufos

— Lustre norma'.

B. Arroz clase extra:
Limites maximos de tolerancia:
a. Granos quebrados
b. Materias extrafias incluyendo paddy
¢. Granos rojos
d. Granos tizosos francos
¢. Granos dafados
f. Humedad ‘
— Ausencia de fielén
—~ Lustre brillante
— Libre de olores extrafios y tufos.

13
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Articulo 120.~ E| polvillo y fielén que producen los moli-
0s, deberin estar exentos de infestaciones, no presentarin
nranciamiento y mostraran color, olor y sabor normales. Ade.

1ds, no podrdn exceder los ciguientes limites mdximos de tole-
ancia:

. Polvillo /o
Humedad 118
Materia extraia 1.0
Cenizas 11.0
Fibra 0.8

). Nelén O/o
Humedad 14.0
Materia extrafia 1.0
Pajilla y Polvillo 3.0

Articulo 130.~ Los molinos estdn obligados a entregar a
'CA S.A. el arroz pilado con el miximo de 1490 de hume-
lad. En los casos que por condiciones ambientales la humedad
el arroz pilado sea superior, deberin completar con arroz el
orcentaje excedente de humedad.

Articulo 140.— Todo despacho de arroz deberd ser anali-
ado previamente a su salida del molino. En el documento de
ndlisis se indicard detalladamente las caracteristicas de cali.
ad. contenido de humedad y el peso neto.

14
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Articulo 150.— ECA S.A. en los contratos de servicio de
procesamiento que celebra con los Molinos para la elaboracion
de arroz, fijard los siguientes rendimientos minimos de pilado.

A. Arroz corriente Costa Selva
Jaén-Bagua
/o /o
Arroz pilado ’69.00 67.00
Polvillo , 4.00 5.00
Nelén 0.50 0.70
B. Arroz Superior
Arroz pilado 65.00
Polvillo 4.00
Arrocillc 4.00
Nelén 0.50
C. Arroz Extra
Arroz pilado 58.00
Polvillo 7.00
Arrocillo 8.00
Nelén 0.50

Los Molinos estin obligados a entregar a ECA S.A. el inte-
gro de arroz pilado y los sub-productos que se obtengan, con-
signando estos datos en los certificados de pila correspondien:
tes, que serin obligatoriamente confeccionados quincenaimen:
te. para que ECA S A. proceda a cancelarlos dentro de los
quince (15) dias siguientes a la entrega del arroz.

15



Articulo 160.— ECA S.A. fijard las tarifas bdsicas pondera-
das del servicio de pilado de arroz en las regiones de la costa,
Jaén-Bagua y Selva para los rendimientos minimos ponderados
establecidos, a partir de los cuales sc reconocerdn tarifas espe-
ciales por mayor eficiencia y productividad de este servicio,

Los pagos que :fectie ECA S.A. por concepto de pilado, se
estipularin sobre el total de arroz cdscara procesado y seiialado
en cada Certificado de Pia. que serd presentado dentro de los
stguientes 15 dias de su confeccion. para su hquidacton,

Articulo 170.~ En caso de deficiencia. impedimento o
paralizacton de los molinos que s¢ encuentren en proceso de
pilado y/o se prevea que no pueden cumplir con el contrato,
ECA S.A dispondrd de las medidas necesanas para beneficiar
oportunamente ¢l arroz en las mejores condiciones.

En caso de traslado de arroz cdscara por lo expuesto en el
acipite anterior, los molinos estin obligados a devolver con
igual peso y calidad, el arroz que recibieran, y a pagar de inme-
diato la diferencia en peso neto que existiese. Los fletes y de-
mds gastos que ocasione la aplicacion de esta medida, serin
abonadas por el molino de onigen.

Articuvlo {80 ~ ECA S.A. realizara frecuente y obligatoria-
mente el control de las existencias de arroz en los molinos me-
diante cubicacicnes y arqueos, previa determinacion de la masa
correspondierte a la unidad voluinétrica, para cada control,

Asimismo, efectuard las liquidaciones finales. Dichas ope-
raciones s hardn con la participacion del representate autori-
7ado del molino,

16
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En los resultados de las cubicaciones y arqueos, se admitin
que tengan una aproximacion del 39/o entre el volumen cub,
cado y el saldo de existencias de arroz registrado a la fecha se
gun libros.

En caso de haber diferencias mayores a dichos porcentaje
que no fueran aceptados por el molino, se efectuara el pesaj
de las existencias a fin de determinar el monto real de las re:
ponsabiliuades que hubiere, el pesaje no se efectuard en el cas
de que el molino acepte la responsabilidad establecida.

Determinada la responsabilidad deir molino, se levantard
Acta correspondiente con intervencién de un notario Piblict
en la que conste, ¢l monto de la responsabilidad. ECA S.A. r
querird su pago inmediato mediante Carta Notarial. Tratind:
se de liquidaciones finales se procederd de igual forma,

Los gastos que generen estas operaciones correrdn por cuel
ta del molino.

Articulo 190.— Los precios y condiciones de venta para It
sub-productos de molineria serdn fijados por ECA S.A. toma
do en cuenta las caracteristicas especiales de su comercializ
cion, en coordinacién con la Direccion General de Agroindu
tria y Comercializacion.

El polvillo y felén obtenidos por cada Molino Arroce
como resultado de sus labores de pilado de arroz en ciscar
17



serdn vendidos fntegramente por ECA S.A. a los usuarios. Esta
Empresa cuando estime conveniente podrd encargar la venta
directa de los sub-productos a los Molinos y descontarles los
imoortes en los certificados de pila correspondientes,

Articulo 200.-- En las liqridaciones econdmicas correspon-
dientes a responsabilidad por faltantes, {stas serin en todos los
casos valorizadas a los precios de costo vigentes para ECAS A.,
a la fecha de establecida la responsabilidad. En lo correspon-
diente 3} arroz éste serd referido al arroz pilado. Asimismo
ECA S.A. cargard al molino responsable el interés anual vigen-
te establecido. para créditos comerciales desde la fecha en que
el molino comenzd a recepcionar el producto hasta la fecha de
cancelacion total, sobre los saldos deudores de la responsabili-
dad

Estos cargos se hardn extensivos sobre el valor de losenva-
ses en caso de determinarse responsabilidad por faltante de
éstos

En el :aso de responsabilidad de sub-productos, los cargos
seran computados a partir de la fechade la expedicion del Cer-
tificado de Pila correspondiente.

ECA S.A. procederi dentro del término de 72 horas, utiles
computados desde la fecha de levantamiento del Actu de Res-
ponsabilidad por faltante, a elevar copia de la misma a la
dependencia de la Direccion Regional de Agricultura de la ju-
risdiccion correspondiente, para la aplicacion del Decreto Ley
21411 o Aecision sobre el particular.

18
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Articulo 210.— ECA S.A. podré disponer un nuevo proceso
de pi'1, en determinados lotes de arroz que acusen pilado im-
periecto o defect. so, suspendiéndose el pago correspondien-
« al pilado del productc hasta su rectificacién. De no acatarse
tal mandato se ordeaard el traslado de este arroz a otro molino
o almacén para si mejoramiento, corriendo el infractor con los
gastos, mermas y péididas que w=asione dicha operacion.

Articulo 220.— Cuando algin lote de arroz aepositado en
un molino sufriera manchadura u otro dailo y su calidad resul-
tara inaparente para su comercializacién, ECA SA. podrd pro-
ceder a su mejoramiento 0 a vender dichn lote para usus
industriales o alimentacién animal, en caso de ser declarado no
apto para el consumo humano por la dependencia del Ministe-
rio de Agricultura o el Area de Salud de la Zona.

Zn caso de mejorumiento se adoptard el srocedimiento
seitalado en el Articulo anterior.

Cuando la venta se efectile para usos industriales y/o ali-
mentacion animal, el molino pagard a ECA S.A. la diferencia
entre el monto obtenido de la venta del arroz pi do detenora-
do y su equivalente en arroz al precio de costo real y vigente
para ECA S.A., adicionindose los costos financieros que sefiala
el articulo 17 mis el valor de ios envases en forma inmediata.

Articulo 230.— Para el transporte de arroz pilado, que se
encuentre en los almacenes o molinos, ECA S.A. expedird ¢l
Certificado de Traslado correspondiente.
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Las Autoridades Policiales, al controlar el trinsito de arroz
pilado, exigirdn a fos transportistas 1a presentacién de dicho
documento.

En los casos en que ECA S.A. venda arroz pilado a terceras
personas, con la finalidad de abastecer a localidades donde la
Emnpresa no cuente con oficinas, el trinsito del arroz estard
amparado por una Factura Guia en la cua. deberd constar ex-
presamente el lugar final del destino.

Articulo 240.— Toda persona natural o juridica que contra-
veiiga ies disposiciones contenidas en el presente Reglamento,
quedard incursa dentro de los alcances del Decreto Ley 21411.

Anticulo 250.—~ ECA S.A. formulard el Manuc! que conten-
dri los procedimientos y Normas Complementaiias del Regla-
mento de Comerc:alizacién del Arroz, que permita la correcta
aplicacion del presente Reglamento, poniéndose en conoci-
miento de los interesados en un plazo miximo de noventa dias
computados a partir de la fecha de Publicacién del presente
Reglamento.

Articulo 260.— En los lugares de Selva y C¢ja de Selva en
los que ECA S.A. no cuenta con la infraestructura moliners y
de almacenamiento, deberd promocionarlos dentro de la acti-
vidad privada y de no lograrlo deberd efectuarlos por su cuen-
ta.

Articulo 270.— En los casos especiales, qi # constituyeran
razon de excepcion en la aplicacion del presente Reglamento

20
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motivados por circunstancias de fuerza mayor y/o fendmeny
ecologicos imponderables o fitobiolbgicos la Direccion Gene.al
de Agroindustria y Comercializacion del Ministerio de Agricul.
tura dictaré las medidas convenientes que el caso requiera.

Articulo 280.— ECA S.A. queda facultada para resolvel
todos aquellos asuntos que no hayan sido expresamente con
templados en el presente Reglaménto o en el Manual de Proce
dimientos y Normas Complementarias del Reglamento de Co
mercializacion del Asroz.
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g v DICTAN NORMAS CGAPLEMFNTARIAS PARA LA

COMELCIALIZACION DE MAIZ

RECSLUCIOH DIRECTORAL N°0031-77-DGC-AL

Lima, 15 de Aqosto de 1977

CONS IDERANNO:

Ouc’, por Resolucidn Ministerial N°0661-77-AL, de fecha 17 de Ju
nio de.1977, se han estatlecido los precios dc compra y venta del naiz
amarillo y sorqo aranifero imoortados y dec produccidn nacional dispo =
niendo en el nuneral 5°que la Pireccién Cencral de fomercializacidn -
del Ministerio, d= /limentacidn dictara las normas complementarias a
.las que se sujetard la.comcrcializacién de dichos granos:

fue, con esta Finalidad las Direcciones de Mdrgenes y Precios, -
de Alircntos 4gricelas y de Inspaccién y Cortrcl de la Direccion Gene-
ral de Comercializacién han efectuado los cstudios correspondientes vy
claborado las indicadas normas;

Pe conformidad con o1 Articulo 22°dz21 Decreto Ley 21033 y el Art.
11€%del feglamonte ac Nrganizacion y Funciones del Ministerio de Alimen
tacion. -

SC RESUFLVE:
TITULG | - DE LOS PRECIOS

12- Los precios del mafz ‘amarillo dura y sorgo granifero de pro=
duccién nacional dcstinzdo como insume para 1» produccién de alimentos
balanceadas y-ntras industrias, asi corno ¢) destinado al consuio di~
recto de l1a canadzria, se venderdn a los precios y condiciones indica-
das en ¢l Art. i°de la Resolucion Ministerial N° 0E61-77-AL.

L29~- L& corercializacidn del maiz y sorge importados estard a car
go de EPSA la que vendera Gnicamente a las Plantas de i) imentos Ralan=
ceadoc y para cl consuro directo de la ganaderia, a los precios y con-
dicioncs establecidos en el Art. 3°de la Resolucion Ministerial N°

0661-77-nL.

Las Flantas dc Alimentos falanccados utilizardn el matz y sorgo
importados para i4 fabricacidn de alimentos balancecados y en ningdn ca
so la destinaradn para otros usos.

37- Los productores de mair y sorgo podran vender su produccidn
Airactamente A 1as Plantas de A\limentos nslanccados al precio oficizl

estat.lecido, o pueden canalizar sus excedentas por intermedio de EPSA
y/o agentes de las Plantas de Alimentos Falanceados.

3 Previoys Page Blank

' EP3A-.oficina de raclcnalizacién
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Zona Nlimantacidén = Provincia = Distrito.

i Japn-Jaén
A Baqua=-Pagua
Vi "“Crl. Portillo -Pucallpa
VA Requcna-Requena
Vit Ucayali-Contamana
X Al ta Amazonas-Yurimaquas
iX Leoncio Prado-Tinco Maria
X Mariscal Caccres-Rio Uchiza
X Leoncio Prado - fucayauu
X Hariscal Cdceres - Tocache
1X San Martin-Tarapoto
X Tarma-San Ramon
X Satipo-Satipo
X1 Paucartamho-Kcosiipata
X1 La Convencidn=0uillbamba
Xt San Juan 2o Oro - Szndia
X1t La tar - Pichari

10~ Los productores cel maiz y sorgo qua deseecn concertar su co
locacidn por i.termedio do [PSA informardn a la fgencia dc la Zona de
Llimentacién mas corcana &l volumen estimado a Cosechar cor una antici
pacién de 45 d7as al inicio de 1- cnsocha, quicnes informaran a la Di-
reccidn Gencral de Comercializacion.

las, cn base a los informes
EPSA

11°- La Dircccién dc Alimentos Agrico
sobre los volimenes dispenibles del maiz y sorgo, coordinard con
para quc se rcsponsabilice en la adquisicién de dichos productos.

125~ Los productores solicitardn a 1a Oficina Zonal de EPSA 0 @
lJa Agencia de Alimentacién mas cercana, la entreaa de los sacos vacios
necesarios para cl envasado de su produccién, de acuerdo al vollmen a
cosechar, los cualcs seran utilizados Gnica y exclusivancntc con esta
finalldad, bajo rcsponsabilidad del productor.

13%- EPSA, remitird antes de! inicio de las compras ias cantida-
dcs necesarias de sacos vacios a sus 0ficinas Zonalrs para su distribu
cién a los productorcs qud lo soliciten. En caso de que EFSA no cuente
_con Oficinas en las localidades, dondc va 2 realizar las compras, los
sacos vacios serdn remitidos por esta a las faencias de las Zonas de
Rlimentacién para su distribucién a los productores.

TITULD ¢HF = DEL COMTROL

14°- Las plantas industriales y conductores de almacenes que ten
gan almaccnados maiz y sorgo, presentardn dentro de los primeros dicz
(10) dfas da cada mes, declaraciones juradas rdc sus opecracioncs de com
pra-venta, consumo y saldo dc estos granos del mes antcrior a la fgen-
cia de flimentacién mis proxima.
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157 E} control de erlidad en 1o comercializacion de mAfz y sor~
go' serd cfectuado par los interasados.

16°- En casa de discrapancias sobre 1a calidad Aol mafz amarillo
duro y/o sorago granifero, irtervzondri comn dirinente 1 Bireccidn Zonal
de Alimsntacidn, de pursistir 12 discrapancia, 12 Dircccidn Grneral de
Comercializacion resolverd an Gltima instancia ? solicitud de los inte-
resados,

177~ Las Direccioncs fondles da Alimentasion velaran por =1 cum=
plimicrto de 13 prescnte norm™.

1%~ Los infractoras 2 lo dispucsto en 12 prosente Resclucidn so
rin sancionados de conformidad A lo astableciio en 2} Recrcto Ley 21411
y su “calarento. . :

197~ Derdqgese. rodifiouese o déjesc =n suspenso 13S disposticiones
que se opongan A 1o Alspucste en 1° prescnts ~esolncidn asimisro, de=
régase |° ResoluciGn Dircctornd n° an02-77-AL-06C, e facha 19 do Febre
ro dz 1977.

REGISTRESC Y coMINIQULSE

COROMEL -EP. JULIO OCAMFD QW20 ICH, Director General.
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ENCI

Purchases, Tranfers, and Deliveries of Yellow Corn at Naranjillo

Month
Jan 1980
Feb 1980
Mar 1980
Apr 1980
May 1980
Jun 1980
Jul 1980

Total

Purchases

66,793
26,588
64,854
45,632

1979-1980
(kg)
Total Inventory
Transfers Inflow Deliveries Balance
66,793 66,793
26,588 93,381
64,584 51,391 106,8u44
45,632 152,476
57,376 57,376 62,394 147,458
332,286 332,286 461,077 18,667
5,878 12,789
389,662 593,529 580,740 12,789

Note: Shrinkage (loss) of 12,789 kg is 2.15 percent of volume purchased and
transferred.

Source:
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Resumen del Movimiento de Existencia, Naranjillo.
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ENCI

Purchases, Tranfers, and Deliveries of Yellow Corn at Naranjillo

Inventory
Deliveries Balance
3,210
6,486
8,692 24,885
144,389 193,092
625,322 965,099
326,211 149,356
172,196 1,669,902
398,525 1,340,064
960,265 383,064
235,956 147,108
2,871,556 147,108

1980-1981
(kg)
Total
Month Purchases Transfers Inflow
Oct 1980 3,210 3,210
Nov 1980 3,276 3,276
Dec 1980 27,091 27,091
Jan 1981 312,596 312,596
Feb 1981 1,397,329 1,397,329
Mar 1981 808,473 49,995 858,468
Apr 1981 342,299 2,443 344,742
May 1981 68,687 68,687
Jun 1981 3,265 3,265
Jul. 1981
Total 2,966,266 52,438 3,018,664
Note: Shrinkage (lcns) of 147,108 kg is U4.87 percent of volume purchased and
transferred.
Source: Resumen del Movimient>s de Existencia, Naranjillo.
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ENCI

Purchases, Tranfers, and Deliveries of Yellow Corn at Naranjillo

Month
Dec 1981
Jan 1982
Feb 1982
Mar 1982
Apr 1982
May 1982
Jun 1982

Total

Purchases

7,857
14,11
184 , 244
390,769
103,950

8,234

809,165

1981-1982
(kg)

Total Inventory
Transfers Inflow Deliveries Balar.ce
7,857 7,857

114,111 4y,532 77,436

184,244 196,117 65,563

390,769 371,245 85,087

103,950 94,841 94,196

8,234 69,799 32,631

9,605 23,026

809,165 786,139 23,026

Note: Shrinkage (loss) of 22,026 kg is 2.84 percent of volume purchased and
transferred.

Source:
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Resumen del Movimiento de Existencia, Naranjillo.



ENCL

Purchases, Tranfers, and Deliveries of Yellow Corn at Nuevo Progreso

1980-1981
(kg)
) Total Inventory

Month . Purchases Transfers Inflow Deliveries Balance
Feb 1981 213,301 213,301 213,301
Mar 1981 617,815 617,815 831,116
Apr 1981 334,604 334,604 1,165,720
May 1981 52,783 52,783 1,218,503
Jun 1981 488,181 730,322
Jul 1981 639,313 91,009
Aug 1981 91,009
Sep 1981 91,009
Oct 1981 7,010 83,999
Total 1,218,503 1,218,503 1,134,504 83,999

Note: Shrinkage (loss) of 83,999 kg is 6.89 percent of volume purchased.

Source: Resumen del Movimiento de Existencia, Nuevo Progreso.
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ENCI

Purchases, Tranfers, and Deliveries of Yellow Corn at Nuevo Progreso

1981-1982
(ke)
Total Inventory
Month Purchases Transfers Inflow Deliveries Balance
Nov 1981 6,147 6,147 6,147
Dec 1981 54,574 54,574 60,721
Jan 1982 75,341 75,341 136,062
Feb 1982 329,022 329,022 329,969 135,115
Mar 1982 489,107 489,107 436,446 187,776
Apr 1982 324,357 324,357 435,068 77,065
May 1982 16,522 16,522 32,741 60,846
Total 1,295,070 1,295,070 1,234,224 60,846

Note: Shrinkage (loss) of 60,846 kg is 4.69 percent of volume purchased.

Source: Resumen del Movimiento de Existencia, Nuevo Progreso.
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ENCI

Purchases, Tranfers, and Deliveries of Yellow Corn at Tocache

1979-1980
(kg)
Total Inventory
Month Purchases Transfers Inflow Deliveries Balance

Dec 1979 67,040 67,0U0 67,040
Jan 1980 187,520 187,520 254,560
Feb 1980 1€5,192 165,192 419,752
Mar 1980 270,272 270,272 690,024
Apr 1980 134,306 134,306 26,952 797,378
May 1980 17,609 17,609 123,414 €91,573
Jun 1980 644,391 47,182
Total 841,939 841,939 794,757 47,182

Note: Shrinkage (loss) of 47,182 kg is 5.6 percent of volume purchased.

Source: Resumen del Movimiento de Existencia, Tocache.
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Purchases, Tranfers, and Deliveries of Yellow Corn at Tocache

Month

Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul

Aug

1980
1980
1980
1981
1981
1981
1981
1981
1981
1981
1981

Total

Purchases

35,281
19,306
71,322
375,466
644,813
393,744
122,399

2,070

1,664,401

ENCI

1980-1981
(kg)

Transfers

Total

Inflow

35,281
19,306
71,322
375,466
6uy,813
393,74l
122,399

2,070

1,664,401

Inventory
Deliveries Balance
35,281
54,587
43,773 82,136
457,602
80,382 1,022,033
38,883 1,376,894
2,443 1,496,850
21,114 1,477,806
338,226 1,139,580
927,015 212,565
120,915 91,650
1,572,751 91,650

Note: Shrinkage (loss) of 91,650 kg is 5.5 percent of volume purchased.

Sour:e:
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Resumen del Movimiento de Existencia, Tocache.



Purchases, Tranfers, and Deliveries of Yellow Corn at Tocache

Month

Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

1981
1982
1982
1982
1982
1982
1982
1982

Total

Purchases

20,935
252,622
531,972
497,952
119,455

18,298

6,785

1,448,079

ENCI

1981-1982

(kg)

Total

Transfers Inflow

20,935
252,622
531,972
497,952
119,455

18,298

6,785

1,448,019

Inventory
Deliveries Balance
20,935
273,557
104,195 701,334
304,374 894,912
973,532 40,835
11,315 47,818
54,603
13,345 41,258
1,406,761 41,258

Note: Shrinkage (loss) of 41,258 kg is 2.85 percent of volume purchased.

Source:

Resumen del Movimiento de Exintencia, Tocache,.
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ENCI

Purchases, Tranfers, and Deliveries of Soybeans at Naranjillo

1979-1980
(kg)
Total Inventory
Month Purchases Transfers Inflow Deliveries Balance
Nov 1979 1,347 1,347 1,347
.ec 1979 3,897 3,897 5,2U4
Jan 1980 769 769 6,013
Feb 1980 85 85 6,098
Mar 1980 116 116 6,099 115
Apr 1980 1%
May 1980 115
Jun 1980 105 10
Total 6,214 6,214 6,204 10

Note: Shrinkage (loss) of 10 kg is .10 percent of volume purchased.

Source: Resumen del Movimiento de Existencia, Naranjillo.
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ENCI

Purchases, Tranfers, and Deliveries of Soybeans at Naranjillo

1980-1981
(keg)
Total Inventory
Month Purchases Transfers Inflow Deliveries Balance
Oct 1980 21,431 21,431 21,431
Nov 1980 14,211 14,211 35,642
Dec 1980 10,835 10,835 45,850 627
Jan 1981 6,699 6,699 6,787 539
Feb 1981 1,989 1,989 2,528
Mar 1981 2,528
Apr 1981 2,528
May 1981 572 572 2,455 645
Total 55,737 55,737 55,092 645

Note: Shrinkage (loss) of 645 kg is 1.16 percent of volume purchased.

Source: Resumen del Movimiento de Existencia, Naranjillo.
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ENCI

Purchases, Tranfers, and Deliveries of Soybeans at Tocache

1979-1980
(kg)
Total Inventory
Month Purchases Transfers Inflow Deliveries Balance
Nov 1979 4,810 4,810 4,810
Dec 1979 2,141 2,141 6,851
Jan 1980 634 634 7,585
Feb 1980 47 47 8,332
Mar 1980 8,332
Apr 1980 8,332
May 1980 8,332
Jun 1980 8,540 (208)
Total 8,332 8,332 8,540 (208)

Note: According to records a total of 208 kg were shipped in excess of
purchases.

Source: Resumen del Movimiento de Existencia, Tocache.
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Month

Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul

Aug

1980
1980
1980
1981
1981
1981
1981
1981
1981
1981
1981

Total

Note: Shrinkage (loss) of 92 kg is .40 percent of volume purchased.

Source:

Purchases, Tranfers, and Deliveries of Soybeans at Tocache

Purchases

6,372
7,339
3,857
2,000
1,853

348

460

22,229

Resumen del Movimiento de Existencia, Tocache.

ENCI

1980-1981

(ke)

Transfers

106

Total

Inflow

6,372
7,339
3,857
2,000
1,853

348

460

22,229

Deliveries

Inventory
Balance

14,692

7,445

22,1317

6,372
13, ™1
2,876
4,876
6,729
7,077
7,537
7,537
7,537
7,537

92
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ENCI

Purchases, Tranfers, and Deliveries of Suybeans at Tocache

1981-1982
(kg)
Total Inventory
Month Purchases Transfers Inflow Deliveries Balance
Aug 1981 1,043 1,043 1,043
<ap 1981 2,998 2,998 4,041
Oct 1981 2,035 2,035 6,076
Nov 1981 19,799 19,799 25,875
Dec 1981 16,141 16,141 42,016
Jan 1982 109 109 42,137 (12)
Feb 1982 461 461 L9
Mar 1982 977 977 1,426
Apr 1982
May 1982
Jun 1982
Jul 1982 1,544 (118)
Total 43,563 43,563 43,681 (118)

Note: According to records a total of 118 kg were shipped in excess of
purchases.

Source: Resumen del Movimiento de Existencia, Tocache.

107



APPENDIX F

P:evious Page Blank



Mes
Enero
Febrero
Febrero
Marzo
Abril
Abril
Mayo
Mayo
Junio
Julio

Agosto

Setiembre
Octubre

Noviembre
Diciembre

Totales

Oficina de Tingo Maria, 05 de Mayo de 1982.

Informe de Compras Mensuales de Arroz Cascara

de Enero a Diciembre ae 1981

Tingo Maria

Kilos
Netos

1,780

1,276

6,163
57,201
24,114
30,215
25,918
18,869
63,772
64,011

26,116

23,402
4,211

347,048

1M

Aucayacu

Kilos
Netos

2,732
26,469

3,724
45,388
17,231
13,269
17,873
14,012
66,707
27,848

11,434

23,377
4,808
1,515

270,387

Campafia:

Tocache

Kilos
Netos

24,759
102,135

35,031
210,569
150,589

52,347
147,354

61,718
396,544
515,472

174,800
137,238

77,964
14, 444
7,509
1,613

2,110,086

1981
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Compras Arroz Cascara Campafia 1980

Molino Tocache

Molino Tingo Maria Molino Aucayacu

Meses Kilos Kilos
Marzo 88,588 -
Abril 118,672 -
Mayo 150,395 -
Junio 90,131 7,942

30,297 -
Julio 111,236 37,765
Agosto 194,762 29,895
Setiembre 61,796 20,119
Octubre 34,657 8,983
Noviembre 4,738 -
Diclembre 932 -
Totales 886,204 104,704

Tingo Maria, 05 de Mayo de 1982.

12

Kilos

148,527
83,135

253,180
422,720
203,229
4,392
6,043
10,388
1,171,614



Informe e Compras Mensualizadas de Arroz Cascara
de Enero a Diciembre de 1982

Tingo Maria Aucayacu Tocache
Kilos Kilos Kilos
Mes Netos Netos Netos

Enero - 5,285 8,185
Febrero 12,493 hy, 149 89,104
Marzo 21,689 47,122 165,228
Abril 27,973 34,484 146,906
Mayo 20,038 43,281 178,463
Junio 16,182 36,225 201,820
Junio 7,413 524 140,494
Julio 29,446 28,905 472,011
Agosto 10,276 11,275 144,998
Setiembre 4,452 2,802 49,190
Octubre 4,516 - 10,394
Noviembre 2,099 2,895 -
Diciembre 1,208 6,468 -
Totales 157,785 263,415 1,606,793

Oficina de Tingo Maria, 06 de Enero de 1983.

13



APPENDIX G

Previous Page Blank






DRAWING No 2

POWER SWEEP AND VERTICAL BIN UNLOADING AUGER KIT

B8Y USING THE POWER SWEEP AND VERTICAL UNLOADER TOGETHER YOU CAN USE ONE MOTOR
TO UNLOAD DIRECTLY INTO THE TRUCK. ALL OF THE POWER IS OUTSIDE OF THE BIN. THIS
COMBINATION MAKES A YERY EFFECIENT HANDLING SYSTEM FOR A HIGH TURNOVER MOVEMENT
IN A BIN. IT IS AN EXCELLENT UNIT FOR BATC.. DRYING u6INS.

sweep adapter and the power sweep

g8'* POWER SWEEP & This kit includes the vertical auger with power
ith the addition of an elesteic motor

VERTICAL KIT: less tio power head. This is a complete unit w

or the optional PTO drive kit.
The vertical includes a belt guard and o mounting bracket.

12.0 HP pics t -

| ssiaroafetet AR 76507 |

2seB Power Sweep— Vrrtical Kit

HELIeWT

Proper Velocity A1 R

.0m

/
aPPRAROYIMAMTE

The above illustratien shows a 6'° Vertical Bin Unleadar Kit coupled to a Power Sweep. The -
Optinna] intermediate Bin Wells ase-vhewn.

This kit includes the complete power sweep as described on the power swe

for the power head section which is not vsed when the unit is :ouplod to ::::::lcrl.l. ‘;::‘::;I:'.‘;'P' '

:;;I:odu is also the standard unit as described earlier in this section. It is furnished less the herizontel
dg t but with a short harizontal flight adcpter that adapts to the power sweep horizontal flight. This flight

: apter has @ square to squore section which allows the verticol to be removed without remeving the entire
orizontal power sweep flight.

Thmwfddnwhbldl&n cccessory.

HUTCHINSON DIVISION : RDYAL INDUSTRIES - CLAY CENTER. KANSAS
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ORAWING No, 3

{1STER - NU- WY Benson}

Secadora de Cultivos

Méquina de gran capaddad para secar
rapidamente por tandas cualquier

grono, hierba, café, cacao, yuca, copra,
maraitén, mani, tabaco y semillas. 1







Secamiento por aire
forzado en cajones de

piso ventilado.

La secadora auténoma Lister/Nu-Way
Benson comprecnde un ventilador impul-
sado por motor diesel acoplado a un
permutador térmico, (intercambiador de
calor}, y satisface la necesidad de secar

=

DRAW ING No. 3.2

rapidamente, por tandas, cualquier cultivo, LISTER ﬂ
Utilza grandes voliimenes de aire a l \O/Q\Q/Q‘O @
temperaturas medianJs. i g | | cmm— IIO o (@) o 6\

Es independiente de toda fuente de ﬁ'u O e} (¢ O =
energla eléctrica externa, puesto que el > > O (o]
motor diesel que impulsa el ventilador NI . o’\o/(')\o
mueve también un generador que pro- ” l O S
prorciona corntente para el quemador de \.»_ -O/O\O> S
aciete del permutador térmico, para otros O
menesteres de poco consumo y para ( Y
alumbrado. \

Las hay de dos tamatios: la HR4 EM300 y la ST3 EM150.

HR4 EM300
Q QA n@ RMUTADOR | (™
C)MOTOR TERNADOR VEN DOR co OR TERMICO ~—CALOR TOTAL

275 kVA, de 240V,
50 Hz, Monofasico,

77, Diesel Lister HR4 de 4 PySpulsor de flujo

* cilindros, refrigerado

axial’de 1,22 metros

D
per

ntilador al
tador térmico,

Ner-Way Benson, de
1 millén de UTB

1,2"niillones de UTB
(360 kw). Consumo

por aire, 2000 RPM,
200,000 UTB de calor
{60 kW).

o de 110V, 60 Hz.
Tablero de control de
potencia con
enchufes.

(4 pies) de dismetro,
montado directa-
mente en el eje del
motor. Estator
nervurado.

de lona adecuada

para servicio pesado.

(300 kW). Rendi-
miento; 80%.

total de combustible
40,5 litros (9 galones
imperiales) por hora.

ST3

EM150

Diesel Lister ST3 de
3 ciindros,
refngerado por aire,
24 HP, 2250 RPM,
120,000 UTB de calor

2,75 kVA, de 240V,
850 Hz, Monofasico,
o de 110V, 60 Hz.
Tablero de control
de potencia con

Propulsor de flujo
axial de 0,915 metros
(3 pies} de diametro,
montado directa-
mente en el eje del

Del ventilador al
permutador térmico,
de lona adecuada

para servicio pesado.

Nu-Way Benson, de
500,000 UTB (150
kW). Rendimiento:
80%.

620,000 UTB (180
kW}. Consumo total
de combustiblza 20,25
litros {4,5 galones
imperiales) por hora.

{35 kW), enchufes. motor, Estator
nervurado.
E!l motor, el ventilador y el alternador estdn montados tres factores varfan segin el tamaiio de los cajones, como también

integralmente sobre un chasls rigido con montajes el&sticos, o con
ruedas y barra de tiro. El permutador térmico es de dos etapas, alta y
baja, con dispositivo de seguridad de célula fotoeléctrica contra falla
de la llama. La cdmara de combustién es de acero inoxidable
calorifugo, de alta calidad. El motor y el permutador térmico
emplean un mismo aceite combustible (diesel). Ningin producto de
fa combustién puede contaminar el grano, puesto que los gases del
quemador y del escape se conducen a la atmosfera. Por el grano o
cualquier otro cultivo pasa tnicamente aire caliente limpio.

Debido a que el motor impulsor del ventilador proporcior a
también la energla eléctrnica para el alternador, al detenerse al
ventilador deja de funcionar el quemador--garantfa de seguridiid
inherentel!

Rendimiento ,

121

dependen del tipo y la profundidad del cutlivo en via de secamiento.
El rendimiento de las maquinas varla igualmente, claro ests, segln la
humedad inicial del cultivo, la humedad final deseada y la
propensién del cultivo a ceder su humedad al aire secador.

Los cereales, tales como el malz, el arroz, el 'trigo, la cebada, el
sorgo y la soya pueden secarse en grandes cantidades y en cajones
de tamano amplio.

Los cultivos tropicales, como por ejemplo el café, el cacage
yuca y la copra, cuya humedad inicial es elevada, exigen tratamQ
especial: es necesario secarlos en tongadas de poca protundida

an cajones de corriente de aire reversible.

Tratdndose de cereales, reduciendo la humedad del maiz, por
ejemplo, del 22% al 12%, o la del arroz del 22% al 14%, la maquina
HR4 EM300 secarla 100 toneladas en 40 horas, aproximadamenta n

12\



ESPECIFICACION

El motor diesel Lister ST2, refrigerado por aire, se
construye de 18 modelos basicos, conuna vanedad de
accesonos faclles de instalar y adecuados para casi toda
aplicacion. Su potencia continua maxima es de 21HP
(15,7 kW) a 3000 RPM.

Refrigeracion: Por ventlador adosado al volante, a
cualquier temperatura ambiente hasta 52°C
Lubricacion: A presion constante, mediante bomba de
émbolo buzo, a toda superficie de apoyo importante.
Cada motor trae su fitro de acette de paso completo, con
elemento fitrante renovable.

Regulacion: Clase A2 o Clase B, segunelmodeloy la
aplicacién.

Carter: Robusto, de hierro colado.

Arranque: Manual, mediante manivela desmontable por
el arbol de levas o por engranaje muttiplicador al extremo
del volante. Arranque eléctrico a disposicion del
Interesado.

Toma de Fuerza: Toda la fuerza desarrollada por €l
motor puede tomarse del extremo del volante, 0 dela
prolongacion del arbol de levas ala mitad de la velocidad
del motor, previa aprobacion de la aplicacion propuesta.
Giro: Destrorso o sinistrorso, conforme se pida.

DATOS TECNICOS

Rendimiento
RPM Contnuo HP (kW) PS 0 CV (kW)
(NB 649:1958)  (Din6270'B)
3000 210(157) 234(172)
2600 200 (14.9) 223(16,4)
2000 16,2 (12,1) 18,1 (13,3)
1800 14,6 (10,9) 163 (12,0)
()1500 12,0 (89) 134 (108)
~ 1200 9.4 (70) 105(7.7)

PMEF a 1800 RPM: 5,73 barras (83,1 lbs/f/pulg?)
Alesaje: 95,25 mm (3,75

Carrera: 889 mm (3,5")

Cilindrada: 1,266 litros (77,4 pulgd)

Consumo de aceite lubricante: Menos de 0,75% del
consumo de combustible a plena carga.
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ORAwING No. 4

PAR MOTOR (10% DE SOBRECARGA)
. e oo e

e

© 7 CONSUMODE COMBUSTIBLE . ¥°
* )

e
{ AR
P or v )
AN . . : R
’ e ‘ T e
- . S + {. o ¢
. L .
. - i
!
:
W 4 Ry 'ty

CLASIFICACION: NORMA BRITANICA 649 de 1958
(y Norma Din 6270) 1
Esta representa la fuerza expresada en HP queel moﬁ |
debe ser capaz de rendir continuamente, a determinada
velocidad del eje ciguefal, de acuerdoalio prescritoenle
NB 649 de 1958 (Norma Din 'A). Ademas, debe poder
rendrr satisfactoramente 10% mas, a la misma velocidad
por 1 hora en cualquier jornada de 12 horas consecutivas
(Norma Din ‘B'), excepto al impulsar bombas de agua
centrifugas, ventiadoras 0 equipos similares, en cuyo
caso la sobrecarga no esta permtida.

Nota: el 10% de sobrecarga y las clasficaciones de la
Norma Din ‘B' son aplicables tinicamente a motores
completamente asentados, estado que se logra, por lo
general, al cabo de unas 50 horas de frabajo, pero previ
negociacion especial podemds entregarlos de fabrica e
tal estado.

MERMAS DE POTENCIA. NB 649 de 1958

Por Altitud: 3% % por cada 300 metros sobre el nivel
del mar, pasados los primeros 150 m.

Por la Temperatura del Aire Entrante: 2% por cada
5,5°C por encima de 30°C.

Por humedad: Hasta 6%, maximo.



) DRAWING Ho 5
” Segdburc? Equipment COMpany | g, .3

FAIRBANKS—MORSE
platform scales

This metal scale is used for weighing materials in every form. Enclosed wheels
eliminate hazardous projections. The offset pillar allows narrower, over-all width
without reducing the platform size, permitting movement through smaller aisles.

Recessed counterpoises guard against interference. Self-aligning hardened tool
steel “V" bearings throughout, with hardened tool steel pivots.

Gradusted
Platform Size Capacity Pounds Price
Model 41-3132 Singiv Beam 18" x 27" 1000# 100x V2 $340.70
Mode! 41-3132A21 Double Beam 18" x 29" 1000# 100x V2 488.60

Shipping welght: 200 ibs.

TOLEDO
electronic digital scale

Toledo's digital scales combine the reliability of a proven lever system with the
speed and accuracy of a digital display. The weight indication is positive because
there is no paraliax, and operator interpolation 1s not required. The standard pushbut-
ton tare aflows fast and accurate net weight determination. Switching from pounds to
kilograms occurs instantaneously with a push of a button. Scale electronics, including
load cell, are housed within a dust-tight and water-tight enclosurz, providing rehable
operation in damp or dirty environments.

To facilitate moving, the full height scales can be provided with wheels and the
bench height with wheeled stands. Capacities up to 2500 Ibs. Platform: 24" x 30"

Avoirdupols 1501bx.11b/ 4001bx .21b/12501bx .51b/25001b x 1ib

Metric 75 kgx.05kg/200kgx .1 kgl500kgx.2kgl1250kgx.5kg

MOTBI2IBE ..o eveennnnimrroornnsessonanaseessaneneerons sonnsuetrreets l st $2665.00
Standard Capacity and Graduations {(Bench or Fuli Height Full Height Available with whesls at extra cost)

TCLEDO
portable beam scale

Dependability, ruggedness, and accuracy are provided by the functional design
on Mode! 4181, Platform area 19v4" x 28Ys". Easy reading tnangular beam. Offset
steel column head. Triangular weights.

CAPACITIES

Beam Looso Weights Total Cap. Price
Avolrdupols 2 of 100 Ib. 1000 Ib. $368,00
Mode! 4181A 1 of 200 lb.
100 1b. x 8 oz. 10500 1b

etric 20f 50Kg. 450 kg. 3000
Mode! 4181M 1 of 100 kg.
50 kg. x 250 g. 1 of 200 kg.
Model 4181C—~Combination Avoirdupois (front) 444,00

and Metric (back). Beams & Waeights as above.

over-under indicating head

Converts any beam scale to a faster, more accurat
dashpot piston diameter increases damping and effici

weighing device. A large
cy. Lucite window.

....................................................................



cedburo Equipment Company
. W C
No. &

DRAWING

Seedburo

EZY-TILT

pallet truck

The time savings potential of this pallet truck has caught
the imagination of lumber yards, feed stores, elevators, fer-
tilizer plants, trucking companies and many others whose
operations allow the palletizing of heavy or bulky materials

Asbestos shingles, cement, bricks, grain sacks, fertilizer
bags and large boxes or crates are just a few of the items that
can be handled with this rugged truck.

Although standard pallets are 12" x 24", larger pallets can
beused Forwide materials such as shingles, rock-lath, etc
two standzrd pallets can be placed side-by-side allowing a
48" wide \oad to be handled.

Offered in both steel and aluminum construction the Ezy-
Tilt Pallet Truck 1s available with twe wheel ¢afety brakes
which eliminate accidents when moving down steep in-
clines A ramp can be used for safely moving heavy loads
from delwery truck body to ground by a single operator

Wheels ha %1 0".x QtBreplaceabltlres for
use on Smooth “Heavy duty pneumalictirec wheels 12"

x 4" for outside use available,

No. 800AA Alum., 12" Air Tires without Brakes ......... $259.00

1 Operator moves No. 800SA Steel, 12" Air Tires without Brakes .......... 224.00

double-fork shoe No. lum,, 10" withoutBrakes ......- 0
under pallet. Note 0.800SS Steel 10" Solid Tires without Brakes ........

angle between No.B825AA Alum., 12" Air Tires with Safety Brakes ...... 309.00

frame and shoe of No.825GA Steel, 12" Air Tires with Safety Brakes....... 274.00

truck. No. B25AS Alum., 10" Solid Tires with Safety Brakes ... 281 .00

No.B825SS Steel, 10" Solid Tires with Safety Brakes .... 256.00

OTHER MODELS AVAILABLE
CALL OR WRITE FOR PRICES. .

3 Tipping effort is greatly
.educed and truck now
reaches a balance point
and 1s ready for movement.

plastic and wocod pallets

Transport and store feeds, seeds, fertilizer, etc. on Seed-
buro’s low cost plastic or wood pallets The double fork shoe
of our Ezy-Tilt truck will accommodate the ighter weight pal-
fets with reinforced center support
2 Ashandles are pushed

forward shoe locks at right Plastic Pallets 12" x 24" -
angle to frame moving L X P R R PR each $1.95
’ wheels off flocr. Loaa is 100ANOVEr ..oovviiviiaararsninrcnsonsennonses each 1.70
now tipped back with shoe e man
4 acting as fulcrum rather Wood Pallets 12" x 24 5
than the wheels. IR (o X - 1 2 AR RR R each 1.3
Q010269 .00 vrerenrinrns vesnsensiasanatriaoond each 1.30

2708NA OVOI . vvvieer covennsnrstnesanssorsonssnd each 1.25
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Cost Estimate for Grain Drying System

ENCI, Peru
Cost for
One Site
Origin (estimates)

Peru Roof (drawing No. 1)
Double roof with top roof painted black. No sidewalls.

<
Ground surface to be covered 280 m2. -3
SEc&n
Peru Concrete Slab (drawing No. 1) sH9vs
Exactly level. Smooth steel troweled. .15 to .18 m E2Y 580
thick. Area 280 m2. 8 25«5
Q g J;) G o ]
Peru Hot Air Duct (drawing No. 1, A, B, B1) L2586
Made at sight from light metal or plywood. SH %, ¢
e £ 8 S
Peru Heat Exchanger Unit (drawing No. 1, C) TP ~EQ
Welded metal designed to burn wood or other waste 25L588
material. SECIE
Peru Diesel Drying Fan (drawing No. 1, D, E)
(CIF Lima) Canvas transition HR4 Lister $ 14,900
Peru Diesel Fuel Heat.r (drawing No. 1, F, and drawing No. 3)
(CIF Lima) Lister Nu-Way Benson. 1,000,000 BTU. $ 6,600
Peru Hot Air Transition (drawing No. 1, G)
Made in Peru of canvas or metal. $ 200
Usa Drying Silo Wall and Perforated Floor (drawing No. 1, H)
11.0 m diameter. $ 6,248
USA Vertical Auger Unloading Unit (drawing No. 1, I, drawing
No. 2) $ 3,072
Peru Cost of Motor Mount $ 100
Peru Diesel Motor (drawing No. 1, J, drawing No. 4)
(CIF Lima) Lister ST2 complete with pulley. $ 4,000
Peru Bagging Hopper
Made of metal or wood $ 1,500
USA or Platform Scale
Peru 450 kg. Over-under indicator (important).
(CIF Lima) 2 scales at $600 each. $ 1,200
127
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(CIF Lima)

USA
(CIF Lima)

Grain Laboratory Equipment for Each Site
Moisture meters, 2 at $400 each

Bag probe, 12' x 3/4!

Bag probe, 12" x 1"

Bag probe, 30" x 1/2"

Plastic samples bags (possible purchase in Peru)
Sample divider

Gram scale

Dockage sieves with one pan

Hygrometer dial, non-recording

Pocket thermometer, 3 at $7 each

One deep probe thermometer

Gloves for chemicals, 2 pair at $10 pair

2 gas masks for fumigating

2 plastic covers, 2 at $150 each

20 sand-filled bags made in Peru, 20 at $2 each

Moisture Meter Calibration Unit

Equal to Brabender Seedburo Model SAS. Located at

University.

128

800
20
20
50
10

200

100

100
70
21

100
20

30C

300
40

$ 4,000
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Each Site

ENCI, Peru

Tingo Maria

Prograso

Tocache

.Double roof and concrete floor

Harold Stryker estimate of Peru construction

280 m2 at $90 m? $ 25,000

Ontion--WOod burning heat exchanger

Made in Peru $3,000

Lister HR4 and heat unit (purchased in Peru) 21,700

Silo drying floor with augers 9,420

Lister motor ST2 to power augers (purchased in Peru) 4,000

Bagging hopper (made in Peru) 1,500

Platform scales with ov:r-under head 1,200

Grain moisture tester and grain analysis equipment 2,51
$ 64,97

Rounded $ 65,000

3 sites x $65,000 $19¢,000

10% contingency 19,500

Estimated cost $214,500

Moisture meter calibration oven for university at Tingo Maria $ 4,000
ECASA--None

~ Previous Page Blank
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1.

2.

3.

Drying Silo Floor Manufacturers
Behlen--Columbus, Nebraska
York--York, Nebraska
Storemore--Fremont, Nebraska
Butler--Kansas City, Missouri

READ--Atlanta, Georgia

Previous Page Blank
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PERU S. A. ' EXPERIMENT STATION at TULUMAYO
e motor with a fan from a large truck or tractor attached
It can be a commercial unit

The Fan Unit can be a gasolin
to the Eulley shaft of the motor. It must be well balanced.
or an electric driven fan. If a gas motor, the exhaust fumes can
utilize the exhaust heat.
of the unit will very to match the CFM of the fan unit.

The length and width
exchanger size will depend on the size of the entire unit.
The height of the block hot air plenium

to be sufficient so that bags can be filled
when box unit is in a raised position.
The size of the unit will depend on
capacity of the fan and the heating unit.
The depth of the grain must be matched
to the air flow so that air flows thru

the grain.
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EXPERIMENT STATION at TULUMAYO

This plan would be for a very small capacity drying unit, with wood or block walls.
The floor would be perforated metal or screen placed on top of supports.

The grain would be removed by hand shovels or type of drag unit on a long handle.
Either or both the solar or wood burning heat exchanger could be used for heat in
addition to the heat from the motor, but caution must be used if the wood exchanger is

used for the heat may be excessive for the fan motor.
The perforated floor sparce and depth of grain to be dried will depend on capacity

required and the CFM of the air fleow with matched heat source.
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Lister Dealers in Lima

Electric Diesel Service S.A.

EDISSA

Av. Coloni.ul 501-515

Lima Tel. 32-88-60

Blackstone Onan
Av. Mexico 454
La Victoria

Lima 13 Tel. 72-44-23

Lister

Esperanza 392-394

Miraflores

Lima Tel. 47-00-59
46-54-98

Possibly more
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Jack D. Rosholt

Project Manager, Upper Huallaga Project
Regional Development Division
USAID/Lima

APO Miami 34031

Tel 286000 - 286200 Ext. 407, u08

Adolfo Jurado, Ph.D.
Agriculture Division
USAID/Lima

Ing. Ramén Cornejo Saavedra
Executive Director
Upper Huallaga Special Project

Ing. Manucl Arrus Raschio
Jefe, Oficina de Planeamiento y Desarrollo Empresarial
Empresa Nacional de Comercializacidén e Insumos (ENCI)

Ing. Luis Lépez Palacios
Gerencia de Almacenes
ENCI

Tel. 293800

Ing. Ramén Ferreira Riveiro

Sub-Gerente de Estudios y Proyectos
Empresa Comercializadora de Arroz (ECASA)
Los Laurelres 214 - San Isidro

Tel. 410345

Gunther Lépez Vela
Warehouse Manager, ENCI
Tingo Maria

Ing. Simedén Romero
Director, Zona de Promocidén Agropecuaria
CIPA, Tingo Maria

Dr. Durial Pérez
Director, Zona de Investigacién (in Exp. Station of Tulumayo)
CIPA, Tingo Maria

Ing. Manuel Feijoo A.
Coordinador Técnico
PEAH, Aucayacu

Ing. Pablo Arredondo
Director Zonal
PEAH, Aucayacu

Ing. Felix Bardales
Manager, ECASA
Tingo Maria
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Ing. Enrique Cribillero
Director Zonal, Rio Uchiza, PEAH
Nuevo Progreso

Ing. Franz Estrada
Director Zonal, Tocache, PEAH
Tocache

Ing. Raul Palacios
Director Técnico, PEAH
Aucayacu

Ing. Carlos Alfonso Laos
Asistente Técnico II
0SE, Tingo Maria

Ing. Luis Lossio P.

Sub-Directcr de Comercializacidén y Agroindustria
PEAH

Apartado 165 - Tingo Maria

Mr. Darwin Hilario E.
Apartado 108
Tingo Maria

Eco, Felix R. Paz Flores
Gerente de Almacenes
ENCI

Av. Argentina 242l
Callao, Lima

Ing. German Echecopar del Solar
Gerente Servicios Técnicos
ECASA

Los Laureles N2 214 59 Piso

San Isidro

Lima
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Curso Intensivo de Almacenamiunto y Mercadeo de Granos de KSU/AID

Un curso de swte semanas sobte e! almacenamiento y el mer-
cadeo de granos se ofrecerd de nucvo este verano a Kansas State
University bajo el Acuerdo Cooperativo AID/DSAN-CA 0256 con
1a U.S. Agency for Internationsl Development. El propdsito de
este curso, presentado por el Food and Feed Grain Institute, es di
mejorar la cliciencia de los organismos de aimaceuamiznto y mer
cadeo de granos en los paises en desarrollo a través del ean-
trenamiento de su personal

Objetivos

Los objetivos de este curso soa de ampliar los conocimientos y
capacidades en las dreas siguientes.

* Fundamentos de almacenamiento de granos

o Causasy prevencién de perdidas en los granos

o Inspeccitn de granos y evaluacifn de perdidas

* Transporte y almacenamiento de granos de fa produccién

hasta el consumo
o Admunmistracion y operacion de las empresas de granos

o Relactones entre loy precios de granos y los costos de mer-
cadeo

* Admrnistracion de mercadeo

¢ Funciones adicionales de mercadeo

o Técnicas anafiticas de mercadeo de granos

Contenido

El curso proveera entrenamiento en todas las dreas bhsicas,
\ncluvendo 18 estructura de granos, !a humedad y su deter-
minacion. los métodos y procedimientos de almacenamiento, los
principios de areacion v secado, 1a introduccién al control de
plagas, los principios de admimistracion v oferaciones, 1a politica
agricofa, ¢l ambiente de mercadeo, el disefo de las empresas, 12
sdminisiracion de los almacenes v ¢l control del inventario y los
sistemas de mercadeo de granos y su desarrollo Ademis, cada
patticipante dectdird por especializarse en el mercadeo o en el
almacenamiento

Los que se especializan ¢n ef mercadeo reuibiran entrenami
ento adicional en 1a administracion de mercadeo las operaciones
para (aciitar el mercaden la plamficacion de transporte, los
costos v alternativas de almacenamiento el analisis de precios, los
otonosticos el analisis economico el andusts financiero y el
andlisis de transporte v localizavion

Los que se saapecializan ¢n el almacenamiento tecibirdn en
treramiento adicional en la inspeccion v upificacion de granos. 1a
evaluacion de perdidas, la Jdeterminacion de humedad, los in
sectos de granos aimacenados, los mohos de slmacenaje, v las
plagas vertebradas la aireacion v el secadn de granos, el equipo
de manejn de granns v su mantenimiento, el nianejo v almacena-
miento de semullas v ¢l wontrol integrado de fas plagas tnclu
vendo 1a 1nspeccidn v impteza de los almacenes los metodos fis1
cos y mecans.os, los Mmetodos quimicos v Ia teguridad en el con
trol de las plagas

Ademas de conferenc as, discusiones y sesiones de labora
tor10, habed varias giras educativas, ncluvendo una gira de ocho
dias Habra wisitas presentaciones v discusiones en las fincas, n-
stalaciones de manejo Je granos fabricantes de equipo de ma
nejo, almacenes agendias reguladoras, instalaciones de investiga-
cidn, instalacione, de exportacion, molinos de arror comera
antes de arroz bolsas de comercio, comerciantes y especuladores
de granos v conperativas

Idloma

Las conferencias v sesiones de labnratorio serin presentadas
en tngles con la traduccion simultinea al espadol v al frances 3¢
proveeran los manuales y ‘odo el matenal escrito en estos tres
idtomas

Entrenamiento
en Almacenamiento
y Mercadeo de Granos

13 de junio al 29 de ju'io 1983

Particlpantes

Este curso esth organizadu para fas perscnas que trabgjan en
¢! almacenamiento y mercadeo de cereales y legun inosas ¢n los
paises en desarrollo, taies como los agentes de calidad, los geren
tes de instalaciones de n anejo de granos, lcs especialistas y geren
tes de mercadeo, y Ia pertonas responsabl's de disefar los
sistemas de metcadeo de= granos Todos los p. rucipiites deben
lener un diploma de bachillerato o equivalente Las prrsonas ma
triculadas en universidaies en los E U pued:n ob'ener cinco
horas semestrales de crédito por este curso

Profesorado

El curso esté presentado pot ¢f personal del Food aud F d Graia
Institute de Kaansas State University, Tocos s p ofeso es tienea
titulos universitarios de altc 1ivel y ticne  experie ic1s a trabajar
#q los paises en desarrolio El personal . ~claye 11 geme os agrd
nomos, economistas agricolas entoméloge s de productos aimace
nados, micblogos, v especialistas de alm ace~amient) de granos

Sollcitud de inscripclén

Las muiones de AlD que quieren matn alar participantesen
este curso deben consultar el USDA Catalog uf Cour es 1933 Los
otros pueden matricularse o reabir infor—aion adicinal a
ponerse en contacto con el Coor linador Foox a1d Fe*d Gran In
stitute, Shellenberger Hall Kansis Stat Unmiveruity, Manhartan,
Kansas 66506, USA (teléfono (9 1) 332 161, Se puede matricy
larse hasta el J0 de mayo 1983

A "%‘

Lot métodos para dividir o) azas una oroe tra du grane son aos
parte de |as tecnicas que sprenden los partic pantes.

Para Informacion sobre lo, costcs, vease ¢l inverso, .
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