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SUMMARY STATEMENT 

The objective of this technical assistance task was to assess the need for
 

grain drying 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 fzr 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 this time no further grain storage construction is needed, however, another
 

assessment of the situation is called for within two to four yearn
 

Additional training above and beyond those Immediate needs are essential in
 

order to strengthen the project in the vital area of postharvest management.
 

Additional training to achieve this has been included.
 

Other complementary recommendations were developed and either included in this
 

report or r'norted orally to relevant USAII)//Lima and GOP officials.
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EXECUTIVE SUMMARY
 

The terms of reference called for an analysis of grain drying and storage
 

Also, addirequirements within the Upper Huallaga Project development area. 


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, personnel, costs, and high ineffi

use of existing grain drying and storage facilities. Peak harvest
cient 


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
 

The points of sale for farmers would
 a lower unit cost of grain handled. 


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-


There is no need for a lengthy explanation as to why

cessing function. 


this should be; efficiency, quality, pricing are some of the reasons.
 

By law, ECASA is supposed to be buying 100 percent of the paddy sold by
3. 


However, there is every indication that this is not the case.

farmers. 


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

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


minimum price support agency only.
 

A review of previous studies and an update of data and field 
information


4. 


leads to the conclusion that no further grain storage facilities 
are needed
 

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

5. 	 It is imperative that grain drying equiprent 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 discountinf
6. 


Such 	policy must be changed to a price discount policy reflectby weight. 


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 quality grain. These reqairements 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
7. 


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
8. 


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
 

X
 



area. Preparation and delivery of these in-country short coirses can be
 

backstopped by FFGI personnel if needed.
 

9. 	 Upper Huallaga Project personnel involved in agricultural mE.rketing and
 

agribusiness development should also participate in the marl:eting 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 activities.
 

10. 	 If necessary, points 5 and 6 above should be repeated to assure continuity
 

of trained personnel and in-country short courses.
 

11. 	 Very little is known about the postharvest grain systems in the Upper
 

Huallaga area. It will be critical to learn more about the reasons and
 

conditions of its existence if the small subsistence farmer is to derive
 

Such research can be tedious and time consuming,
a long-lasting benefit. 


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
 

As
agricultural marketing if light is to be shed in this area as well. 


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.
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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
 

Assis-
The terms of reference for the team are contained in Appendix A. 


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
 

n del

Nacional de Comercializacion e Insumos (ENCI) and Empresa Comercializaci

6


Arroz, S.A. (ECASA) representatives, the team traveled by air to the project
 

and other government offiarea on February 3, 1983. Accompanied by proje.-t 


cials, the team traveled throughout the area reviewing and consalting with
 

respective project and government agencies, cooperatives, private merchants,
 

1983. While in
and farmers. The team returned by car to Lima on February 17, 


Lima, the team consulted further with government officials, manufacturers, 
and
 

After final briefrepresentatives of drying equipment and feed manufacturers. 


ing with USrkID/Lima and Upper Huallaga Project officials, the team departed
 

for the U.S. on February 27, 1983.
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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 17oC-300C
 

between the minimum night and the maximum daylight temperatures. The average
 

The average annual precipitation for the
 temperature is between 23°C-240C.1 


area is around 2,400 mm with heavier rainfalls occurring during the rainy 
season
 

Also, the rainfall patterns tend to decrease in a
of November through April. 


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.
 

2
 
B. 	 Agriculture


is determined by the
The agricultural production pattern within this area 


In his attempt to minimize risk
characteristics of a subsistence agriculture. 


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
 

lDetailed 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.
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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.
 

an average
Generally, farm size is very small ranging from 10-40 hEa with 


size of 25 ha. However, since the predominant input is manuel labor it tends
 

to limit the extensiveness (and intensiveness) of the cultivted area to 
well
 

below the average farm size (and average potential). Except for handtools,
 

some fertilizer when available. Improved secd varieties, infarmers may use 


secticides, pesticides, are used less and infrequently. Agricultural machin-


Therefore, production per ta is less than
 ery is essentially non-existent. 


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 summarized 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
 

What is known is thpt
are even less well-defined than the production phase. 


However, inforthe surplus moves out of the area toward the Sierra and Lirna. 


mation on postharvest handling at the farm level, fa-m eva3uation, marketing
 

channels, participants, prices and margins, seasonalities time-place-form

possession utilities, etc., is non-existent.
 

to introduce and
IThis is ttue remnant of a campaign started in the 19)70s 


produce soybeans.
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TABLE 1
 

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

Area Yield Production 
Year Departmentl (ha) (kg/ha) (MT) 

19752 Huanuco N.A N.A. 
San Martin A 1,454 
TOTAL 1,922 2,79V 

1976 Huanuco N.A. N.A. 
San Martin 
TOTAL 

1977 Huanuco 1,200 2,000 2,400 

San Martin 1,136 2,000 2,272 

TOTAL 2,336 4,672 

1978 Huanuco 753 2,000 1,506 

San Martin 1y442 2,000 2884 

TOTAL 2,195 4,390 

1979 Huanuco 796 2,000 1,592 

San Martin 1,730 2,000 3y460 

TOTAL 2,526 5,052 

1980 Huanuco 1,057 2,000 2,114 

San Martin 2t134 2,000 4t268 

TOTAL 3,191 6,382 

1981 Huanuco 1,314 2,000 2,628 

San Martin N.A. N.A. N.A. 

TOTAL 

1982 Huanuco N.A. N.A. N.A. 

San Martin 
TOTAL 

IHuanuco 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. San Martin Department includes the Province of MCL,
 

Cacerez with the District of Uchiza and Tocache.
 

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

N.A. = Not available.
 

Source: OSE, Tingo Maria.
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TABLE 2
 

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

Year .?artment 

19752 Huanuco 
San Martin 
TOTAL 

1976 Huanuco 
San Martin 
TOTAL 

1977 Huanuco 
San Martin 
TOTAL 

1978 Huanuco 
San Martin 
TOTAL 

1979 Huanuco 
San Martin 
TOTAL 

1980 Huanuco 
San Martin 
TOTAL 

1981 Huanuco 
San Martin 
TOTAL 

1982 Huanuco 
San Martin 
TOTAL 

Area 
(ha) 

Yield 
(kg/ha) 

Production 
(MT) 

N.A. 

370 4 
2,210 

N.A. 

8,186 

N.A. N.A. N.A. 

6,250 
2 130 

2,000 
2,000 

12,500 
4 260 

5,992 
2,398 
8,390 

21000 
2,000 

11,984 
4,796 
17,780 

5160 
2t392 
8,052 

2,000 
2,000 

10,320 
5t784 
16,10 

2,469 
2 180 

2,000 
2,000 

4,938 
4 360 

1,393 
N.A. 

2,000 2,786 
N.A. 

N.A. N.A. N.A. 
-

1Huanuco Department includes the Province of Leoneis Prado with the
 

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

Beraun, and Monzon. San Martin Department includes the Province of MCL,
 

Cacerez with the District of Uchiza and Tocache.
 

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

N.A. = Not available.
 

Source: OSE, Tingo Maria.
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TABLE 3
 

Area, Yield, and Production of Soybeans in the Upper Iluallage Area
 

Year Departmentl 

19752 Huanuco 
San Martin 
TOTAL 

1976 Huanuco 
San Martin 
TOTAL 

1977 Huanuco 
San Martin
TOTAL 

1978 Huanuco 
San Martin 
TOTAL 

1979 Huanuco 
San Martin 
TOTAL 

1980 Huanuc 
San Martin 
TOTAL 

1981 Huanuco 
San Martin 
TOTAL 

1982 Huanuco 
San Martin 
TOTAL 

Area 
(ha) 

Yield 
(kg/ha) 

Production 
(MT) 

N.A. 

229 
594 

N.A. 

136 

N.A. N.A. N.A. 

64 
38

105 

1,500 
1,500 

96 
57

153 

55 
50 
105 

1,500 
1,500 

82.5 
75 
147.5 

51 
123 
174" 

1,500 
1,500 

82.5 
184.5 
261.0 

91 
103 
1 

1,500 
136.5 
151 .5 

291. 

117 
N.A. 

1,500 175.5 
N.A. 

120 

IHuanuco 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. San Martin Department includes the Province of MCL, 

Cacerp- , 'he District of Uchiza and Tocache. 

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

N.A. = Not available.
 

*ENCI bought these 12 tons during 1982.
 

Source: OSE, Tingo Maria.
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The participation of the GOP through two separate and independent agencies
 

The postharvest system
makes the postharvest grain systems even more complex. 


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.
1
 

use sun drying
After hand harvesting and shelling the grains farmers will 


The grain is stored mostly in plastic bags of an approxiwhenever feasible. 


Days, even weeks, may go by before farmers are eimate weight of 45-50 kg. 


ther able or willing to sell their har~ested 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
 

2
 
Huallaga Project document and a previous FFGI report.


The Marginal Highway, with a few exceptional stretches, is very 
rough and
 

Lack of proper ma.ntenance such as adequate gravel, drainage, 
and
 

unreliable. 


a very rough road which considerably shortens
 consistent maintenance makes it 


the life of vehicles. Also, predictable and unpredictable landslides lead to
 

excessive travel times. Sometimes the road can be blocked for several days
 

Ministry of Transport and Communications (MTC) is
 before machinery from the 


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


1A more detailed description of ECASA and ENCI activities is 
contained
 

in Section IV.
 

2An Analysis of Grain Drying, Storage, and Marketing on the Upper Huallaga
 

Area, Food and Feed Grain Institute, May 1981.
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This situation forces
capacities or the original ones have been weakened. 


Thia can only be done when these rivers
heavy trucks to ford these rivers. 


are not swollen with rainfall.
 

Feeder roads are few and receive hardly any maintenance. Such few roads
 

hinezr $.he development of agricultural areas and their lack of maintenance 
con

tribute to(excessive transportation costs.
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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.
 

Goal and Purpose 
I
 

A. 


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
 

The Upper Huallaga Special Project Executive Directorate, 
under
 

five 	years. 


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
 

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

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


1Taken directly and summarized from the Upper Huallaga 
Development Project
 

Paper.
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1. The project will transfer high profit, high yield agricultural tech

nology to farmers throughout the project area.
 

Applied research in crop, livestock, and foresting technology will
2. 


be strengthened in the region.
 

A coordinated seed production, storage, and distribution system 
will


3. 


be set up to assure that adequate quantities of seed are available to farmers
 

when they need them.
 

4. 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.
 

The project will finance an expansion of grain storage capacity to
5. 


handle the growth in grain production that is anticipated in tha project 
area.
 

The project will promote agroindustrial development in the region.
 

The Regional Forestry Office in the Upper Huallaga will 
be strengthened,
 

6. 


7. 


The existing road network, including the Marginal Highway and its
8. 


supporting access and farm-to-market road system will be improved, 
expanded,
 

and maintained.
 

To facilitate progress in other project activities, the project will
9. 


finance a number of essential support services.
 

The Special Project Central Office will be established in Aucayacu
10. 


with zonal offices in three other cities.
 

Grant funds will be used to finance the contracting of technical
11. 


assistance.
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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
 

implementation 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 'total authorized loan amount is $15 million with an
 

million. The counterpart
additional grant of $3 million for a total of $18 


contribution to this project is $8.5 million.
 

D. 	 Projected Production and Marketing Levels for Grtns and Soybeans
 

Under the Upper Huallaga Development Project, a Len-year projection of
 

production and marketing levels for rice, corn, and soybeans has been made.
 

These ambi-
The production projections are summarized in Tables 4 through 6. 


tious projections foresee more than tripling rice production over the 1979
 

The tenth year
levels within the next 5 years from 5,052 MT to 17,961 MT. 


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
 

Their marketing levels are summarized in Tables 7 and 8.
 ENCI, respectively. 


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 Zone
 

(MT/year)
 

Year 

1 2 3 4 5 6 7 8 9 10 
Zone 


985 1,976 3,341 4,725 5,466 5,789 5,958 6,000 6,000

1 Aucayacu 260 


2 Tingo Maria 280 690 1,143 1,644 2,145 2,384 2,484 2,541 2,550 2,550
 

5,700
730 1,513 2,798 4,321 5,109 5,454 5,655 5,700

3 Uchiza 280 


612 1,200 1,380 1,450 1,488 1,510 1,500

4 La Morada 120 350 900 


1,570 2,058 2,559 2,828 2,926 2,985 3,000 3,000

5 Tocache 450 1,013 


18,750 18,750
1,390 3,768 6,814 10,741 14,959 17,167 18,103 18,627

Sub-Total Rice 


1108 996 1,002 1,030 1,062

696 1,108 1x312 1,439 1,375
Cult. Intercropped 


TOTAL PROJECT 2,086 4,876 8,126 12,180 16,334 18,275 19,099 19,629 19,830 19,812
 

1,679 1,947 2,141

Outside the Project 	 4,456 4,090 3,379 2,550 I1627 1,462 11608 


6,542 8,966 11,505 14,730 17,961 19,737 20,707 21,308 21,777 21,953

TOTAL 


Plan de Ejecuci6n del Proyecto de Desarrollo Rural Integral del Alto Haallaga.
Source: 




TABLE 5
 

Annual Program for Total Corn Production by Zone
 

(IT/year)
 

Year
 

1 2 3 4 5 6 7 8 9 10
Zone 


2,872 3,768 4,214 4,374 4,460 4,480 4,480
1 Aucayacu 450 1,186 1,996 


2 Tingo Maria 300 774 1,046 Z,724 1,894 1,916 1,920 1,920
1,440 IS42 


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

3 Uchiza 


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

2,202 2,329 2,375 2,396 2,400 2,400
1,008 1,899
5 Tocache 413 1,527 


15,143 15,200 15,200
Sub-Total Corn 1,726 4,425 7,099 10,101 13,005 14,362 14,878 


3,539 S-461 2,983 3,093 3,233 3,254
Cult. intercropped 381 1,127 1,956 2,796 


12,897 16,544 17,823 17,861 18,236 18,423 18,454
TOTAL FPOJECT 2,107 5,552 9,055 


Outside the Project 8,640 8,735 9,078 9,198 9,371 10,094 11,102 12,212 13,434 14,777
 

TOTAL 10,747 14,287 18,133 22,095 25,915 27,917 28,963 30,448 31,857 33,231
 

Source: Plan de Ejecuci6n del Proyecto de Desarrollo Rural Integral del Alto Huallaga.
 



TABLE 6
 

Annual Program for Total Soybean Production by Zone
 

(MT/year)
 

Year
 

7 8 9 10
1 2 3 4 5 6
Zone 


622 1,093 1,611 1,886 2,CO4 2,073 2,090 2,090

1 Aucayacu 96 308 


2 Tingo Maria 48 118 244 496 626 790 842 866 C80 880
 

261 540 890 1,471 1,760 1,878 1,960 1,980 1,980

3 Uchiza 104 


134 230 336 446 508 532 546 550 550
4 La Morada 48 


724 953 1,064 1,111 1,138 1,144 1,144

5 Tocache 118 300 502 


5,107 6,008 6,367 6,583 6,644 6,644

Sub-Total Soybeans 414 1,121 2,138 3,539 


-
- 130 320 442 554 168 - -

Cult. Intercropped 


3,981 5,661 6,464 6,535 6,583 6,644 6,644

TOTAL PROJECT 414 1,251 2,458 


------Outside the Project 19 - 

6,464 6,535 6,583 6,644 6,644
433 1,251 2,458 3,981 5,661
TOTAL 


Source: Plan de Ejecuci6n del Proyecto de Desarrollo Rural Integral del Alto Huallaga.
 



TABLE 7 

Annual Rice Production to be Marketed by Zone 

(MT/year) 

Year 

Zone 1 2 3 4 5 6 7 8 

1 Aucayacu 1,224 2,344 3,336 4,582 5,673 6,284 6,622 6,815 

2 Tingo Maria 1,318 1,642 1,930 2,255 2,586 2,741 2,841 2,907 

3 Uchiza 1,318 1,737 2,555 3,837 5,188 5,874 6,239 6,469 

4 La Morada 564 833 1,033 1,234 1,441 1,587 1,659 1,702 

5 Tocache 2,118 2,410 2,651 2,822 3,073 3,251 3,346 3,415 

TOTAL TO BE MARKETED 6,542 8,966 11,505 14,730 17,961 19,737 20,707 21,308 

Source: Plan de Ejecuci6n del Proyecto de Desarrollo Rural Integral del Alto Huallaga. 

9 

6,969 

2,962 

6,620 

1,742 

3,484 

21,777 

10 

7,025 

2,986 

6,674 

1,756 

3,512 

21,953 



TABLE 8 

Annual Corn Production to be Marketed by Zone 

(MT/year) 

Zone 1 

1 Aucayacu 3,708 

2 Tingl Maria 2,473 

3 Uchiza 3,403 

4 La Morada 150 

5 Tocache 413 

TOTAL TO BE MARKETED 10,147 

2 

4,605 

3,005 

4,057 

412 

1,008 

13,087 

3 

5,692 

2,983 

5,361 

650 

1,527 

16,213 

4 

6,492 

3,255 

6,741 

908 

1,899 

19,295 

Year 
5 6 

7,079 7,252 

3,239 3,170 

7,877 8,186 

1,118 1,220 

2,202 2,329 

21,515 22,157 

7 

6,865 

2,973 

7,812 

1,258 

2,375 

21,283 

8 

7,425 

3,190 

8,481 

1,276 

2,396 

22,768 

9 

7,971 

3,416 

9,110 

1,280 

2,400 

24,177 

10 

8,505 

3,645 

9,721 

1,280 

21400 

25,551 

Source: Plan de Ejecuci6n del Proyecto de Desarrollo Rural Integral del Alto Huallaga. 



Finally, no marketing mechanisms and levels are ilentified for soybeans.
 

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

marketable soybeans.
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IV. GRAIN HANDLING AND STORAGE FACILITIES
 

A. Conditions Precedent 

The requirdconditions frthe grain storage activities, Section 5.7 of 

the Agreement between the GOP and the U.S.A., call for the inclusion of "eng±i: 

rnearing plans for the construction of the grain storage facilities; a procure-

Mont plan for the grain storage equipment needed~to implement this component;. 

and a plan which details the administrative organization o6f the storage facil

ities, including the number of personnel required and their duties and respon-

B. Grain Handling and Storage Facilities 

The existing facilities for handling, conditioning, processing, and stor

age of grains and legumes inthe Upper Huallaga development area are located
 

in four major urban centers along the Marginal Highway.
 

The static grain storage capacities by type and owner are given in Table 9. 

Of a total of 11,4107 MT, only 1,000 MT are in bulk (this storage capacity is 

being installed at Tocache by ECASA). Also, ECASA and ENCI have a total of 

8,000 MT, Central do Cooperativas Agrarias del Huallaga (CECOAH) a total of 

1,4I55, and identified private a total of 252 MT. 

The above storage capacity does not include (1) 70 MT currently used by 

ZCASA at Tocache as a retail center, (2) approximately 400 MT being installed 

at a private rice mill Inthe Centro Poblado del Limon (8 km outside Tocache) 

by a private entrepreneur (Mr. Jose Salasar), and (3)other private storage 

facilities (beg) mentioned to the team but unable to substantiate with an-site 

inspattionse 

Except N'r the 1,000 MT being installed by ECASA at Tooache, all storage 

is flat warehouse space. These warehouses are generally adequate to protect 

stored grain from the elements but noneare bird and rodent proof. 

; ;
 

4' 
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TABLE 9
 

Grain SLorage Capacities in the Upper Huallaga Development Area
 

(MT)
 

Locations 

Uchiza 

Agency 
Tingo 
Ma-ia Aucayacu 

and 
Progreso La Morada Tooache Total 

ENCI 2,000 1,500 1,550 5,000 

ECASA 2,000 1,000 3,000 

MA 500 500 400 300 1,70n 

CECOAH 1,305 150 1,455 

Other 252 - 252 

TOTAL 4,252 1,805 2,000 400 2,950 11,407 

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

observations.
 

*All capacities are for flat warehouses except for the 1,000 Kr being
 

built by ECASA at Tobache which is for bulk storage
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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 drying 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.1
 

At Aucayacu, CECOAH has a dryer capacity of 5 MT for rice or 6.5 MT for
 

corn with a 4 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 3sentially limited to a few rice
 

mills. Their location, ownership, capacity, and brand is summarized in Table
 

11. Total id(itified 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
 

This information could not be substantiated
other private people in the area. 


with cn-site inspections 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),
 

a corn sheller and rice thresher of minor capacities at Tocache owned
and (5) 


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

Iwere not operational at time of visit.
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TABLE 10
 

Grain Drying Capacities in the Upper Huallaga Development Area
 

A. 	Tingo Maria
 

1. 	ECASA: Four (4)c4l-burning SATAKE batch dryers, model
 
MDR-230. ,4aximum 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
 

2. ENCI: 	 None
 

3. Cooperatives: 	 None
 
4. Private: 	 None
 

B. 	 Aucayacu
 

1. ECASA: 	 None
 

2. ENCI: 	 None
 

3. 	 CECOAH: Four (4) oil-burning, German-made batch dryers.
 

Maximum dryer capacity: 5,000 kg of paddy/dryer or
 

6,500 kg of corn/dryer.
 
Drying capacity per dryer:
 

4% moisture reduction in 2.5 hours
 

4. Private: 	 None
 

C. 	 Nuevo Progreso
 

No dryers have been 	installed at this site by anyone.
 

D. 	 Tocacne
 

1. 	 ECASA: Installing a new rice conditioning and storage facility.
 

Drying capacity is 2.5 MT, 4% moisture reduction in 1.0
 

hour
 

2. ENCI: 	 None
 

3. 	 CECOAH: 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:
 
4% moisture reduction in 2.5 hours
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TABLE 11
 

Rice Milling Capacities in the Upper Huallaga Development Area
 

(MT/hr rough rice basis)
 

Location Owner Capacity Brand 

Tingo Maria ECASA 1 T/hr SATAKE 

Private 60 kg/hr Figueira (Brazil) 

CECOAH 120 kg/hr ? (only dehuller) 

SATAKE
Aucayacu CECOAH 	 1 T/hr 


1 T/hr SATAKE
Tocache 	 CECOAH 


Republic of China
Private1 1.5 T/hr 


1Owner Mr. Jose Salazar.
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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
 

other postharvest systems) in the Upper
postharvest grain systems (as well as 


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,
 

similar in nature
 
the postharvest grain activities of ECASA and ENCI which 

are 


The observations are therefore
 yet very different in certain key aspects. 


rucommendations that apply only to the Upper Huallaga 
region.
 

ECASA has been entrusted with the purchase of paddy, 
rice conditioning,
 

Accord
storage, and subsequent milling and sale of milled rice 

to the public. 


ing to the "reglamentos de Comercializaci
6n del Arroz"1 ECASA must by law
 

These farmers must be properly identified
 purchase all paddy sold by farmers. 


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
 

Such dis
published public price for moisture and foreign material 

contents. 


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
 

No other quality measures are taken.
accepted. 


1See Appendix B.
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The farmer is given a check which he can cash at the Banco de la Naci6n
 

Such payments are subject to credit repayment deductions
or the Banco Agrario. 


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 mate

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 45 kg.
 

In areas of Aucayacu and Tocache, where ECASA does not have its own mill

mills for ECASA under a quota
ing operation, the paddy is milled I.j pL .Lte 


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
 

Paddy is bought at S 291/kg before discounts for moisture and foreign
GOP. 


Milled rice is sold under two quality classifications,
materials are taken. 


The "superior" rice is
"corriente" for S 298/kg and "superior" for S 482/kg. 


brought into the Upper Huallaga area ty 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
 

Since no other data were available
purchased a maximum of 2,700 MT in 1981. 


before this time it was very difficult to analyze the trend. Nevertheless, in
 

hand), its pur1980 (the only year comparisons can be made with the data at 


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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TABLE 12
 

ECASA
 

Purchases of Rough Rice in the Upper Huallaga Area
 

(kg)
 

Year Tingo Maria Aucayacu Tocache Total
 

886,204 104,704 1,171,614 2,162,522
1980 


347,048 270,387 2,110,086 2,727,521
1981 


1982 ,157,765 263,415 1,606,793 2,027,973
 

Source: Informe de Compras Mensuales de Arroz Cascara, Appendix F.
 

28
 



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 (4 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.
 

are
Corn is 	bought at a subsidized price of S 175/kg before any discounts 


It is sold at the same subsidized price to feed manufacturers.
considered. 


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
 

season.
results. However, purchases of yellow corn peaked during the 1980-81 


season shows ENCI's
A comparison of the amounts purchased during the 1979-80 


Like rice proprocurement to be 14 percent of the production of yellow corn. 


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 Inflowl Deliveries Balance2 

1979-80 Naranjillo 593,529 580,740 12,789 

1980-81 Naranj-'Llo 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
 

794,757 47,182
1979-80 Tocache 841,939 


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 Durchases plus transfers. Only Naranjillo
 

has had transfers.
 

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

See Appendix D for detailed monthly purchases, transfers, and deliveries.
Note: 
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TABLE 14
 

ENCI
 

Total Inflow and Deliveries of Soybeans
 

(kg)
 

Year Site Total Inflow1 Deliveries Balance2 

1979-80 Naranjillo 6,214 6,204 10 

1980-81 Naranjillo 55,737 55,092 645 

" 
198!-82 Naranjillo - -

8,332 8,540 (208)
1979-80 Tocache 


22,229 22,137 92
1980-81 Tocache 


1981-82 Tocache 43,563 43,681 (118)
 

? ?
1982-83 Tocache 12,0003 


1Total inflow refers to site purchases plus transfers. No site has had
 

transfers.
 

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

3These 12 MT were in store at Tocache.
 

See Appendix E for detailed monthly purchases, transfers, and deliveries.
Note: 
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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
 

annual shrinkage is estimated from the information obtained (see
the next an 


Appendix D). This shrinkage has ranged from 2.15 percent of the volume han-


A loss rate of 2 percent is acceptdled to nearly 7 percent in yellow corn. 


able but anything above 3 percent is subject to question. In soybeans the loss
 

rate is sometimes positive (more delivered (sold) than purchased). 
These
 

a lack of drying facilities, inadequate
"positive" losses are due probably to 


sampling, weighing, and grading procedures, unadjusted inventories 
for standard
 

shrinkage, and inadequate grain storage management.
 

A final 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,
 

Most 	likely this decreasing trend is due to rapid
or a combination of both. 


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 sunarizes 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
 

Auxil
2,000 MT of storage capacity composed for 4 warehouses of 500 MT each. 


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
 

(kg)
 

Year Quantity
 

1976 11,655,209
 

11,911,534
1977 


1978 9,181,707
 

1979 5,356,212
 

1980 2,307,744
 

1981 1,890,000
 

1982 1,489,000
 

Source: 	 Estadfsticas Agropecuarias de la Region del Alto Huallaga, OSE,
 

NO 01-82.
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The driveway and area for truck movement inside the fenced area has
 

a rock base with good drainage. There is sufficient space fo' future expansion.
 

Though the metal warehouses are suitable for grain storage they are not bird
 

and rodent proof. A small generator is available for power needed at the office
 

and house. There are no dryers at this facility.
 

All grain comes in small trucks or pickups and is bought according 

to regulations (see Appendix C). Over 90 percent of the grain is sacked in 

tightly-woven plastic bags. The grain Is sampled on the truck in a non

representative manner. The sample is subdivided with a BOID) dJvider. 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 seFiration. Fron an original sample of I kg a 

100-gm sample in tested f'- moistvr- in a European-made moisture tester which 

Instead of using the availahle
has not been calibrated since it was purchased. 


Triple Beam Balance Scale, a hand-held 100-gm scale Is used to obtain the sam

ple for the moisture tester. No other quality measures are taken. If the grain
 

are unloaded on a portable 500-kg scale in the warehouse,
is accepted the bags 


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
 

protective equipment. The grain is stored without segregation at various
 

moisture and impurity levels. According to the warehouse manager the grain
 

has not remained in these warehouses more than four to six months.
 

If the grain is not accepted because of moisture 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 concrete slab. Up to three 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 fcr
 

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. fie 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 graiii was rejected and had to be sundried by the farmer at 

concrete walkways surrounding the warehouses.his own expense and time on the 

A sudden rain would have forced him to gather up his grain quickly to protect 

his grain in this manner.it from gaining moisture. Ho# spent two days drying 

trying to lower the moistureIt is not uncommon for fartaers to spend 2-5 days 

content down to 18 percent or less 2n this manner. 

The irv ntory control nyst:m is a simple in-out system on a daily 

basis. It in :awei.:nari-',ed weekly, monthly, and yearly. No adjustments for 

moisture content are undertaken and no s5tandard shrinkage is applied. Losses 

of between 2.15 and 41. 9 percent (nee App!ndiY D) of volume handled were cal

culated from invernt or" record: ohtained. 

Farmor:i .ro- pk(d with i check they can cash at the local Banco de la 

Naci6n or Panro Agr',rIo. It ha:, hppened that such checks capnot be cashed 

due to lack of ENCI ': fund:. al the hard. 

of TineoThe railitioi of' I(.AA are located within the ci, , limits 

Maria, boxed in within a reidential area without possibility of expansion. 

35
 



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, fans, 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 were moldy, and there were kernels that had
 

All rough rice had a musty odor of mold. It was very poor quality.
sprouted. 


As a consequence of high moisture, bad initial rough rice quality,
 

and a rice mill with obvious maintenance deficiencies, the quality of the
 

milled rice was extremely poor. There was more than 22 percent broken ker

nels, with uneven polishing on whole kernels. The milled rice also had the
 

musty odor of mold. Such rice is questionable for human and perhaps animal
 

consumption.
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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 sp ond warehouse, a moderate-sized pile of milled rice was
 

being fumigated with methyl-bromide. The plastic used to cover the pile was
 

a total lack of sand snakes.
separated from the floor at several places due to 


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 mil.ing activities.
 

3. Nuevo Progreso
 

At this site only ENCI and MA have grain storage facilities. ENCI's
 

These facilfacilities are a duplication of those at Tingo Maria (1,500 MT). 


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 24 m x
 

The floor is rough but the use of pallets can overcome this problem.
48 m. 


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
 

ENCI has again dupli-
Several facilities at Tocache were visited. 


cated a 1,500 MT grain storage facility without dryers. Access to this facil

ity is nearly impossible due to the conditions of the access road. Water, mud,
 

The
and deep, water-filled potholes prevented our vehicles from entering. 


fenced-in area was inundated by water, preventing farmers from using it for
 

grain drying.
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However, this ware-
The procedure for receiving grain is the same. 


house has only one manager who is not allowed to write a check to 
the farmer.
 

luch 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 (4 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
 

The following is a summary of their complaints: (1) trans
delivering corn. 


portation costs are too high, eroding their profit margin 
to a considerable
 

(2) the minimum price support of S 175/kg is too low to make 
corn grow

extent; 


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
 

access roads to the
 
made available to them (this is done at Tingo Maria); (6) 


warehouse and patios must be improved; (7) they do not understand moisture
 

This
 
content given as a percentage, for them grain is either 

wet or dry. 


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
 

no
 
due to the lack of market outlets for soybeans. Consequently, there is 


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. Inspection 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 will
 

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.
 

4 -
Specifications call for a gre . r.ader, thermocouples, and aeration. No 

further details 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 2ocal 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 well 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
 

However,
for processing. At the time of inspection no rice was being milled. 


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
 

idECASA, very little is known (statistics, descripactivities of ENCI a 


tion, utility, efficiency, effectivness, or otherwise) about grain handling,
 

The
conditioning, storage, transport, and processing once it is harvested. 


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 th3mselves, 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
 

Grain is both stored (with one exception) and transported in bags.
with 	bags. 


paddy and rice does aprarently move outside the region, corn is
While some 


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
 

Also, hopper bottom bulk carriers should not be considered because
grain dry. 


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
 

Also, there would have to be a minimum level
place, for example a rice mill. 


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 suci 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.
 

4. 	 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.
 

Bulk holding silos might be required depending on the type of
tric motors. 


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

a new part or bearing be sent the same day. A
not call a factory to request 


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
 

can be obtained from a heat exchanger, which is
different sources. First, it 


than a fire box of 1 m x 1 m x 2 m of heavy metal covered by a
nothing more 


metal-welded cover to contain the heat provided by wood, refuse, or any com-


Rice hulls can be used with forced draft. Second, since
bustible material. 


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
 

Under the
collector. The roof, of corrugated metal, should be painted black. 


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 450C (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.
 

a box-type
At the discharge of the silo drying floor would be 


movable wood hopper with double slide doors (450 bottom) so that sacks could
 

Workers, with practice, should be able to
be filled directly from the dryer. 


1 hour, or 11 MT per hour. Portable platform
fill 240 bags of 45 kg each in 


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.
 

13 percent moisture and trans-
Since grain could be dried to 12 or 


ported to Lima in less than 6 months, no need for bulk storage with aeration
 

is visualized. Dried grain would be fumigated if necessary and stored in sacks
 

in existing ENCI or MA warehouses.
 

Using the above system the drying proce3s could begin if the perfo

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

Drying time will vary with ambient relative humidity
moisture of the grain. 


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 obtain 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
 

paddy is purchased it w4ll be
storage space with wood side walls so that as 


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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It is 	known that the silos will be equipped with a
rice in 1,000 MT silos. 


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 b&-b h-neficial and less costly over the long run if both
 

ENCI and ECASA would implement a preventive maintenance program for 
their ex-


Such a program will require a scheduled
isting and future dryers and mill(s). 


Also,

maintenance program with sufficient supplies of critical spare parts. 


Again, technicians repairing ECASA's dryers
necessary tools must be on hand. 


and mill could assist local per3onnel 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.
 

they are and ENCI, as soon as the dryers are
ECASA should proceed as 


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
 

ENCI could then accept corn above
 a specified moisture level, say 13 percent. 


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
 

3tate agencies since farmers would know that their grain will be purchased
 

although they may have to pay for some drying costs. Furthermore, farmers
 

vould be motivated to deliver drier and cleaner gra.n if the system is set up
 

uithin grasp of his technological cdpabilities. 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 Specifications for Dryers (ENCI) (see Appendices G, H, I, J)
 

The grain drying locations for ENCI have no access to an electrical power
 

Also, dryers will be in a location where access to repairs is difficult.
grid. 


The drying motors recommended are diesel and a brand name that has repair
 

setvice at Tingo Maria and Tocache. All will use standard No. 2 diesel.
 

Au:ciliary air heaters will use the same fuel.
 

Heat from the drying fan motor will be utilized. The drying fan is also
 

specified to utilize hot air frur jolar energy and, if desired, hot air from a
 

heait 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 

general operation. 

All motors and grain drying floors and roofs made in Peru will be the same
 

for Tinge Maria, Progreso, and Tocache.
 

All fuel, maintenance, and repairs will bc 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: 3), "A" on drawing 1. . 1
 

Roof of same constructioi, height, pitch, and width as the existing
 

warehouse roof. The extension to )e approximately 18 m.
 

Below the main roof, panels of lightweight corrugated meLal 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 p3r 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 6 m
 

(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 wxth 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
 

Manual start. Equipped with hand
Air cooled, 12 HP at 1,500 RPM. 


Variable speed.
clutch to start or stop unloading auger. Fuel--No. 2 diesel. 


Equivalent to Lister diesel model ST2, Type B.
 

Pulley for motor to be purchased or made in Peru to provide RPM
 

Motor mount to
recommended by the manufacturer of the auger unloading unit. 


be made in Peru to use the same bracing principal as the motor mount for the
 

furnished, can be purchased in Peru to obelectric motors. V belts, if not 


tain th correc.t 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
0C (3.00F) at 34,000 CFM.
 

Motor equipped with 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 HR4.
 

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
 

Open flame to be directed into a
possible from the same fuel tank source. 


type of heat exchanger so that fuel fumes will not be blown into the grain.
 

Maximum heat per hour 1,000,000 BTU.
 

Equivalent to 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
 

unit 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 400 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
 

that it will not tip in any direction
be moved if required and constructed so 


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
 

the portable platform scale and be
be sufficient to permit a bag to rest on 


Size of bagging
completely filled. Approximately 1.30 m from the floor level. 


gates approximately .20 m x .30 m.
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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
 

With the over-under unit, an arrow points to a predetermined spot on
purpose. 


a dial when the correct weight is rc iched, 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 Rice Rice Corn 

1 Bag probe 11 5/8" x 3/411" OD OK OK OK 

x 1" OD 	 OK OK OK1 Bag probe 12" 

1 Bag probe 30" x 1/2" OD (9 openings) OK 

OK OK400 Plastic bags for sample (one liter) OK 

1 Sample divider. Small size SEEDBURO 100 OK OK OK 

1 Gram scale 3 beams 0.1 to 500 grams with 
OK OK OK
scoop 


OK OK OK
1 Moisture tester DOLE 


1 Dockage sieve and pan 12/64 round OK
 

1 Dockage sieve and pan 5/64 round 


1 Dockage sieve and pan 5 1/2/6/4 6/64
 
OK
6 1/2 	64 

Grain Quality Control Equipment (Per Plant)
 

1 Dial-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 gloves for fumi

gation 

Gas mask with filters for bromide base fumigants1 

1 	 Airtight bag pile cover for fumigation, 10 m x 10 m
 

20 	 .50 m x .12 m sand-filled canvas bags made in Peru to
 

hold down fumigation cover
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Sorghum
 

OK 

OK
 

OK
 

OK
 

OK
 

OK
 

OK
 

OK
 



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
 

and ENCI study of January 1982) and due to the different assumptions
May 1981 


taken by the respective authors no congruent answer can be drawn. By assuming
 

different monthly purchases and deliveries 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
 

For example, by increasing
above, different storage space levels can be derived. 


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 neither
 

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 between 73 and 98 percent of projected pro

and soybeans for ENCI. If the past is any indication
duction levels of corn 


then these purchasing levels seem somewhat optimistic.
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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
 

This can be achieved by the
marketing data be gathered for t'.e region. 


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
 

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


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
 

This person also supervises the buying and administration duties.
stopped. 


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
 

This person should supervise the bagging operadetermine when grain is dry. 


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
 

This person also to be in charge of checking quality of
 process if on duty). 

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 and 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
 

The bags of
calculated that they should be able to bag 10 tons per hour. 


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
 
there is space available
workers could assist in bagging, but just as soon as 


they should be shifted to starting filling the drying unit. The number of four
 

The workers could be shifted from bagging to filling or
need not be exact. 

from filling to bagging depending on the priority.
 

ECASA
 

What is needed are job descriptions
It appears ECASA has sufficient personnel. 

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 deterioration of grain quality, losses,
 

This situation has
and to an inferior finished product in the case of rice. 


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
 

Within this time frame (five years or life of project) it is hoped
time. 


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
 

continue 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 dfter the grain dryers are installed.
 

Among the duties he (or she) should find the need to conduct 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 personnel.
 

Under the above conditions it is recommended that one person each from
 

ECASA and ENCI be sent to the 1983 Grain Storage and Marketing Short Course to
 

1983 (see Appendix 0). Two individuals
be given at KSU, June 13 - July 29, 


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
 

These periodic training sessions should be done in conjunction
project area. 


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 1983 Grain
 

Storage and Marketing Short Course, marketing portion (see Appendix 0 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.
 

this second aspect of training in grain marketing does not seem
Howevei 


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
 

One of the components of the project deals with agricultural marketproject. 


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 agribusiness 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 0 are applicable to other agricultural commodities.
 

Such fundamental knowledge will strengthen 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
 

"ideal" tropical 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-


An open and inviting area of
harvest handling of grains at the farm level. 


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 jungle 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
 

It should only be taken as a guide and modified to
summarized in Table 17. 


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,
 

Specific topics can be developed
conditioning, storage, and management. 


later.
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TABLE 17
 

Training and In-Country Short Course Schedule
 

Year 	 Training
 

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


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.
 

One (1) ENCI official to the 1984 KSU short course, marketing area.
1984 


One (1) ECASA official to the 1984 KSU short course, marketing area.
 

Both Master's and Ph.D. candidates start academic courses.
 

grain ouality and preserva-
Second in-country short course. Topic: 

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 ceandidate returns. Starts teaching, research, and extension
 

activities.
 

Review of firso two short courses.
Third in-country short course. 

Topic: warehouse management and inventory control.
 

1986 	 Ph.D. candidpte returns. Starts teaching, research, and extension
 

activities.
 

Fourth in-country short course.
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EMPRESA COMERCIALIZADORA 
DEL ARROZ S. A. 

ECA S.A. 

REGLAMENTO DE COMERCIALIZACION 
DEL ARROZ 

R.M. NO 00498.81-AG/DGAIC. del 15.05.1981 

R.M. NO 00327.82.AG/DGAIC. del 18.05.1982 
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RESOLUCION MINISTERIAL NO 00498-81-AG/DGAIC. 

Lima, 15 de Mayo do 1981 

Considerando: 

Decreto Ley NO 21975 y su modificatcQuo el 
ria Decreto Ley NO 22956 dictan las normas para la comercia 

lizaci6n del arroz y su financiamiento: 

Quo el articulo 30 del citado Decreto Ley N 

21975 establece que el Ministerio 4e Agricultura y Aliment;
6 

ci6n, elaborari las normas que regirin la comercializaci n do 

arroz y sus sub productos, los mismos que serin aprobados pc 

Resoluci6n Ministerial, 
Que es necesazio aprobar el Reglamento do C4 

mercializacl6n del Arroz: 
De conformidad con el Artfculo 230 del Dcr 

to Supremo NO 000-77-AL de fecha 25 de Octubre do 197 

SE RESUELVE: 
Aprobar el adjunto "ReglameniArticulo 10.-

n del Arroz" quo consta de 28 articulos qt
de Comercializaci 6 

cada una de sus piginas por el Diro
rubricados al margen en 
tor General de Agroindustria y Comercializaci6n, forma par 

integrante de esta Resoluci6n. 
Dejar sin efecto las ResolucionArticulo 20.-

Ministeriales NO 01373-78-A..-DGC- de fecha 09 de Agosto 
del 27 del Agosto de 1979, 11978, y NO 01037.79-AA.DGC 

como 1l. dem1s disposiciones legales o administrativas quo 
ECASA. S.A. Empresa Comercializadora del Arroz 

le oponpn.
Los Laureles 214 - San Isidro 

Regfstrese y Comunfquese, Nils Ericsson Correa, Ministro 
ia 27 PeU Agricultura.

Cent. TeIf. 717212 TELEX 25383 PEECASA 
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RESOLUCION MINISTERIAL NO 00327-82-AG/DGAIC 

Lima, 18 de Mayo de 1982. 

Considerando: 

Que por Resolucl6n Ministerial NO 00498-81
de fecha 15 de Mayo de 1981, so aprob6 el Re-AG/DGAIC,

glamento de Comercializaci 6 n del Arroz; 

Que con la finalidad de perfeccionar el Sistema 
de Comercializaci 6 n del Arroz se hace necesario modificar y 

artfculos del Reglamento antescomplementar determinados 

mencionado;
 

Estando a Io informado por la Direcci6n Gene. 

ral de Agroindustria y Comercializaci6n y a lo prescrito por el 

artfculo 60 del Decreto Legislativo NO 21; 

SE REbLTELVE: 

Artfculo 10.- Sustitufr los Artfculos 60, 100, 
110, 150 y 190 del Reglamento de Comercializaci6n del Arroz 

aprobado por Resoluci6n Ministerial N0 00498-81-AG/DGAIC, 
del 15 de Mayo de 1981, por los siguientes: 

Regfstrese y Comunfquese, Nils Ericsson Correa, Ministro de 
Agricultura. 

3 
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REGLAMENTO DE COMERCIALIZA'
 
DEL ARROZ
 

El presente Reglamento tiene por fmaUdad 
Articmilo lo.-

normas y procedilfientos para la comercializaci6n 
establecer 

arroz a nivel nacional, de conformidad con los dispotivos 
del 
legales vigentes. 

Con el objeto de identificar cada imbito de 
Articulo 20.-

arroz en los cuales opera ECA S.A. diha Em
producci6n de los 

relaci 6 n codificada que compvmnda
unapresa elaborari 


distintos .mbitos productores.
 

en ciscara que ECA S.A. adquierl
El arro/Articulo 3o.-

con su correspondiente
a los molinus. amparadoingresard 

"Orden dje in);reso'. de Ingres' en 1a 
El productor, para poder obtener la "Orden 

el documento que 1o 
S.A. presentari

Dependencia de 
tal. 

ECA 
pudiendo ser: Certificado la dependencia 

acredite como 
del Ministerio de Agricultura. Copia del DOWu

mis cercana 
mento de Crdito otorgado por el Banco Agrario 0 prtSwfa

ci6n del Plan de Cultivo y Riego. 
en ciscara. sin laarroz 

De constatarse ingreso de lotes de 
IaECA S.A. dispondride lngreso'"Ordencorrespondiente 

inmovilizaci
6n de dichos totes, dando cuenta de esta infracci6 n 

a la dependencia de la Direcci6n Regional de Agricultura de su 

6 para los efectos del Decreto Ley 21411 o decisi6n 
n.jurisdicci


sobre el particular.
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Articulo 4o.- ECI S.A. podrfi contratar los servicios de 
ilado de arroz con los nolinos que cuenten con la respectiva 

esoluci6n Directoral de Funcionamiento, infraestructura ade. 

uada pah'a un buen pilado de arroz (pre limpiadoras, linipiado. 

3s, secadoras mecinicas, silos estabilizadores, molinos y alma-

enes acondicionados para la zona ycon la capacidad requerida) 

que ademis est~n libres de responsabilidad. En los casos de 

ohnos que no est~in libres de responsabilidad, s6lo procederd 
S.A. adopte lascontrataci6n de sus servicios cuando ECA 

nedidas de control necesarios sin perjuicio de las acciones lega-

es correspondientes. 

S.A. podra contratar por excepci6n,Articulo So.- ECA 
no cuenten con la infraestructura adecua.:on los molinos que 

p6ido de arroz, siempre y cuando. previo ala para un buen 
os estudios t6cnicos que presenten los molinos de acuerdo a 

en su manual de procedimien-as pautas que sefale ECA S.A. 


Los. 6stos se comprometan con las garantias del caso a imple-


lientarse y ECA S.A. Ioconsidere conveniente y realizable en 

eltiempo limite que se acuerde para tal efeco. 


Las cuotas tentativas de arroz en cscara paraArticulo 6o.-
las asignar. ECA S.A. en coord,lac16n con los

cada Mohno 
Comitds Zonales y/o Regionales de Molineros de Arroz y de 

productores de Arroz. informando posteriormente a laDirec-

c16n General de -\groindustria y Comercializacl 6n. 

necesa-ECA S.A. proporcionard a los Molinos, los envases 

rios para el arroz plado, los cuales serin utdizados exclusiva-
mente para talfin. bajo responsabilidad de los Molinos. 

6 

Articulo 7o.- Los molinos que contraten con ECA S.A. 
deberin constituir garantias 	a favor de ista, por el equivalente 

arroz en ciscara por ingresar, en
al 100/o del valor total del 

calidad de dep6sito para su procesamiento, de acuerdo a las 

cuotas tentativas asignadas, con el fin de cubrir Ia responsabi

lidad que pudiera producirse. Estas garantias, deberdn ser rea

les (Hipotecas) y/o liquidables mediante cactas fianzas banca

rias y/o de entidades financieras autorizadas por la Superinten
las fianzas serindencia de Banca y Seguros. En istos casos 

dinimicas, es decir, su renovaci6n y/o pr6rroga cubririn hasta 

el I001o del valor de los saldos de arroz existentes en los moli. 

nos a la fecha de su extinci6n. 

Los equipos de molineria podrin constituir Garantia Pren

daria, quedando bajo depbsito y responsabilidad del Adminis
con ECAtrador del molino, especificindose en el Contrato 

S.A. las condiciones de dicha garantia. 

El valor de los inmuebles propios, o de terceros, oequpos
 

de molineria en garantia hipotecaria, a satisfacc16n de ECA 

S.A., deberd estar amparado con copia Notarial del 6ltimo Au

tovalcio conforme a Ley o por tasacibn efectuada por el Cuer

po Tcnico de Tasaciones del Per6 o por el Culegio de Ingenie

ros del Peri o sus filiales. 

En aquellos casos en que los ,molinos no puedan cumplir 

con presentar garantias. ECA S.A. adoptari las medidas perti

a solicitud notarial de los interesados, para evitar los
nentes,
riesgos que cubre la garantia a que se refiere el presente articu

to.
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con
Los contratos que suscriben los Molinos de pilar arroz 

establecidas en el C6digo
ECA S.A. se regirin por las normas 

de Comercio. C6digo Civil y demis disposiciones legales que le 

las normas contenidas en 
sean apli,'ables, en concordancia con 

el presente Reglamento y las condiciones que se pacten en los 

contato de da.Extwafias 
contratos de pila. 

Articulo 8o.- Al ingresar un lote de arroz en ciscara al mo-


lino, ste seri recepcionado por el conductor del mismo 6 su 

ECA S.A.,

del representante de 
y en presenciarepresentante 

quienes constatarin fisicamente el peso y calidad del arroz que 

ingrese. El conductor del molino y respectivO procederS inme-
de su representantedel productor odiatamente en presencia 

autorizado, a efectuar el anilisis determinatoo de los porcen-

tajes de impurezas Y humedad del arroz que ingresa. En caso de 
como dirimente el repre.

suscitarse discrepancias intervendri 

sentante de ECA S.A. cuyo com in acuerdo de producirse Aste, 

serl reflejado por la firma conjunta del Certificado de Compra. 

De subsistir desacuerdo, se procederi a la 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 Direcci6n Regional del Ministerio 

es que las discrepancias no hubieran sido
de Agricultura, si 
superadas en segunda instancia. En este 61timo caso los gastos 

correrin por cuenta del responsable. 

En la deterninaci6n del porcentaje de impurezas a materias 

por dstas: trozos de tallo, ciscaras.
extraflas, entendi~ndose 
granos vanos, granos mal conformados, semillas de otras espe

cies, piedras, terrones y toda materia diferente al arroz, se aph. 

carin los siguientes descuentus: 

cda 100 Kgs.Descuento en Peso pot
Porcentaje de Materias 

0.50.6
0.5 0.6 

0.6
0. 0.7
0.7
0.8 

0.9
0.9 

1.0
1.0 1.1I.1 

I " 
I. 1.4 

I.; 
1.67 

1.81.81.1)1 

_.u2.0 
2. 

2
"42.4 
2.52.5 
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2.6
2.6 

2.7
2.7 

2.8
2.8 

2.9
7.9 

3.0
3.0 

3.1
3.1 

3.2
3.2 

3.3
3.3 

3.4
3.4 

3.5
3.5 

3.6
3.6 

3.7
3.7 

3.8
3.8 

3.9
3.9 

4.0
4.0 

4.1
4.1 

4.2
4.2 

4.3
4.3 


4.4 4.4 

4.5
4.5 

4.6
4.6 

4.7
4.7 


4.8 4.8 

4.9 4.9 


5.0
5.0 


Los lotes que exceden de 5.00/o de matena, extrafias, no 

rdn recepcionados por ECA S.A. mientras no st'an sometidos 
jun proceso de limpieza. 

10 

El arroz que ingrese a los molinos, cuyo nivelArticulo 9o.-
de humedad Ilegue hasta ei 140/o, no sufrirl descuento par tal 

concepto. 

Si la humedad sobrepasa dicho limite, hasta el 220/o estari 

sujeta adescuentos 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 

100 KIs. de arrozHumedad 

en ciscara (Kgs).
 

0.0
14 
1.0
15 
2.0
16 

17 3.5
 
18 
 4.5
 

6.0
19 

20 7.0 
21 8.0 

9.0
22 

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

El conductor del molino deberd proceder al secado de los 

lotes de arroz ciscara que sobrepasan el limite del 1401o de 

huniedad, antes de someterlo a su almacenarliento. pudiendo 
ECA S.A. tomar las acciones necesarias en caso de incumpli

miento. 
1 
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Las tarifas que deber- pagar el productor por la operacifn 
de secado mec.nico y no mecnico serin fijados por ECA S.A. 

la Direcci6n General de Agroindustria yen coordinaci6n con 

Comercializact6n del Ministerio de Agricultura. 


Articulo 10o.- Los Molinos beneficiardn el arroz en cds. 
cara para obtener arroz clase corriente con las siguientes carac-
teristicas de calidad: 

-A.Lfmtes de tolerancia Costa Selva 
Jadn- Bagua 

./r0 lit 

a. Gratis quebrados 35.00 35.00 
b Materias extraftas inclu-

yendo paddy 
c. Granos rojos 
d. Granos wosob francos 

0.35 
2.00 
8.00 

0.50 
2.50 
8.5) 

e Gra..os da'lados 2.00 2.50 
f. Humedad 14.00 14.w) 

exnrcsoo, 


C Buenas condiciones dl. Nat, ,d 

B Sin ol die 

D. Lustre normal de la variedju. 

E. Ausencia de iAeldn. 
1nn-
12 

Artfculo 1io.- La Empresa Comercializadora del Arro 

ECA S.A., cuando Io considere conveniente podri elabor: 

arroz clase superior y extra, los mismos qua deberin reunir L: 

siguientes caracteristicas de calidad: 

A. Arroz clase superior" 
Lmites mA/ximos de tolerancia 0/0 

20.(
a. Granos quebrados 
b. Materias extraflas incluyendo paddy 0. 
c. Granos rojos Li 
d. Granos tizosos francos 6.1 

I1 
e. Granos dahados
f. Humedad 14. 

- Ausencia de fAeldn 
- Libre de olores extraflos y tufos 

- Lustre norma'. 

B. Arroz clase extra:
 
Limites mrirnmOs de tolerancia:
 
a. Granos quebrados 

0b. Materias extraflas incluyendo paddy 
0 

c. Granos rojos 
2

d. Granos tizosos francos 
e. Granos dafiados C 

14f. Humedad 

- Ausencia de 'el6n
 
- Lustre brillante
 

Libre de olores extraflos y tufos.
 

13 
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Articulo 12o.- El polvillo y fielin que producen los moli. 
os, deberin estar exentos de infestaciones, no presentardn 
nranciamiento y mostrardn color, olor y sabor normales. Ade. 
i s. no podrin exceder los :iguientes Ifmites miximos de tole. 

ancia: 

Povlo000/0 

'°d°/°
i e a 11.8 

Materia extra a 1.0 
Cenizas 11.0 
Fibra 0.8 

/°Polvillo1.qeldn 1. qe~n 

Humedad 14.0 
Materia extrafia 1.0 
Pajilla y Polvillo 3.0 

Los molinos estin obligados a entregar a
Articulo 13o.-

!CA S.A. el arroz pilado con el mdximo de 140/o de hume. 
lad. En los casos que por condiciones ambientales la humedad 
lel arroz pilado sea superior, deberin completar con arroz el 
lorcentaje excedente de humedad. 

Articulo 14o.- Todo despacho de arroz deberg ser anali. 
ado previamente a su salida del molino. En el documento de 
ndlisis se indicari detalladamente las caracterfsticas de cali. 
ad. contemdo de humedad y el peso neto. 

14 

los contratos de servicio deArticulo 15o.- ECA S.A. en 
procesamiento que celebra con los Molinos para la elaboraci6n 
de arroz, fijard los siguientes rendimientos minimos de pilado. 

A. Arroz corrienie Costa Selva 

Jadn-Bagua 
0/0 

Arroz pilado "69.00 67.00 
Polvillo , 4.00 5.00 
Peign 0.50 0.70 

B. Arroz Superior 

65.00Arroz pilado 4.00 

Arrocillc 4.00 
Reldn 0.50 

C. Arroz Extra
 
Arroz pilado 58.00
7.00Polvillo 

Arrocillo 8.00
 
Neldn 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 deritro de lo! 
quince (15) dias siguientes a la entrega del arroz. 

15 
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Articulo 16o.- ECA S.A. fijari las tarifas bisicas pondera. 
das del servicio de pilado de arroz en las regiones de Ja costa. 
Jan-Bagua y Selva para los rendimientos mininios ponderados 
establecidos. a partir de los cuales sc reconocerin tarifaz espe. 
ciales por mayor eficiencia y productividad de este servicio, 

Los pagos que -fectie ECA S.A. por concepio de pilado, se 
stipularn sobre el total de arroz ciscara procesado y seflalado 

en cada Certificado de Pila. que ser. presentado dentro de los 
siguientes 15 dfas de su con Fecc16n. para su liquidaci6n. 

Articulo 17o.- En caso de deficiencia. impedimenta o 

paralizaci6n de los molinos que se encuentren en proceso de 
pilado y/o se prevea que no pueden cumplir con el contrato.ECA S,A dispondrdi de las medidas necesarias para beneficiar 
opartunamentei arroz en las mejores condiciones. 

En caso de traslado de arroz ciscara por Io expuesto en el 
acipite anterior. los mohnos estin obligados a devolver con 
igual peso y calidad, el arroz quc recibieran, y a pagar de inme-
diato la diferencia en peso neto que existiese. Los fletes y de-
mds gastos que ocasione ]a aplicaci6n de esta niedida, serin 
abonadas por el molino de origen. 

Artctlo 18o_- ECA S.A. realizari frecuente y obligatoria. 
mente el control de las existencias de arroz en los molinus me. 
diante cubicacirnes y arqueos, previa determinacifn de la masa 
correspondierte a la unidad voluindtrica, para cada control. 

4.simismo, efectuari las liquidaciones finales. Dichas ope. 
raciones s-- harin con la participaci6n del representate autori
7ado del molino. 

16 

En los resultados de las cubicaciones y arqueos. se admitir 
que tengan una aproximaci6n del 30/o entre el volumen cub I 
cado y el saldo dc existencias de arroz registrado a la fecha s( 
g~n libros. 

En caso de haber diferencias mayores a dichos porcentaje 
que no fueran aceptados por el molino, se efectuari el pesaj 
de las existencias a fin de determinar el monto real de las re 
ponsabili, ades que hubiere, ci pesaje nose efectuar. en el cas 

de que el molino acepte la responsabilidad establecida. 

Determinada a responsabilidad dei molino, se levntariActa correspandiente con intcrvenci6n de un notario Piblici 
en la que conste, el monto de [a responsabilidad. ECA S.A. r,queriri su pago inmediato mediante Carta Notarial. Tratindi 
se de liquidaciones finales se procederd de igual forma. 

Los gastos que generen estas operacioncs correrin por cuei 
ta del molino. 

Articulo 19o.- Los precios y condiciones de venta para h 
sub-productos de molineria serin fijados por ECA S.A. tomai 
do en cuenta las caracteristicas especiales de su comercializi 
ci6n, en coordinaci6n con la Direcci6n General de Agroindu 

tria Comercializaci6n. 

El polvillo y fleldn obtenidos por cada Molino Arrocei 

como resultado de sus labores de pilado de arro, en ciscar 
17 
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ser~n vendidos fntegramente par ECA S.A. a los usuanos. Esta 

Empresa cuando estime conveniente podrd encargar la venta 

directa de los sub.productos a los Molinos y descontarles los 

importes en los certificados de pila correspondientes. 

Articulo 20o.- En las liqtiidaciones econ6mics correspon. 

dientes a responsabilidad par faltantes. Istas serin en todos losigentes pora ECA S A., 

casos valorizadas a los precios de costa % 

a la fecha de establecida la responsabilidad. En Io correspon. 

diente at arroz dste ser. referido al arroz pilado. Asimismo 

ECA S.A. cargari al molino responsable el interds anual vigen-

it establecido. para criditos comerciales desde la fecha en quo 

eI mohno coinenz6 a recepcionar et producto hasta la fecha de 

cancelaci6n total. sabre los saldos deudores de la responsabili-

dad 

Estos cargos se har.n extensivos sabre el valor de los enva

caso de determinarse responsabilidad par faltante de ses on 
4stos 

En ci caso do responsabilidad dosub-productos, los cargos 

serin computados a partir de la frcha de la expedici6n del Cer. 

tificado de Pila correspondiente. 

ECA S.A. procederi dentro del t6rmino de 72 horas, 6tiles 

zomputad& desde )a facha de levantamiento del Acta de Res. 

de la misma a la
ponsabdidad par faltante, a elevar copia 

depcndencia de la Direcci6n Regional de Agricultura de la ju-

risdicci6n corresponditnte, para ia aplicacibn del Decreto Ley 

21411 o Oecisi6n sabre ci particular. 

18 

Articulo 21o.- ECA S.A. podrd disponer un nuevo proceso 

de pila, en deterr'inados lotes de arroz que acusen pilado im

perecto o defectL so, suspendiindose el phgo correspondien
6

,e al pilado del producto hasta su rectificacmn. De no acatarse 

tal mandato se ordenari et traslado de este arroz a otro molino 

o aimacn para stn mejoramiento, corriendo ei infractor con los 

gastos reras y pddidas que Lzasione dicha operacion. 

arroz aepositado enArtfculo 22o.- Cuando algan late de 

un molino sufriera manchadura u otro dailo y su calidad resul

tara inaparentt para su comercializaci6n, ECA SA. podri pro
para usosceder a su meoramiento o a vender dich,) lote 

n animal, on caso de ser declarado noindustriales o alimentaci 6 

eiconsumo humano por la dependencia del Ministeapto para 

rio de Agricultura o ct Area de Salud de la Zona.
 

4:n caso de mejor,miento se adoptari ei )rocedimiento 

sefialado en ol Articulo anterior. 

efecte para usos industriales y/o ,%i.
Cuando la venta se 

molino pagari a ECA S.A. la diferencia
mentaci6n animal, el 

o detenoraentre el monto obtenido de la venta del arroz p, 
real y vigentedo y su equivalente en arroz al precio de costo 

para ECA S.A., adiciondndose los costos financieros quo sefnala 

17 mis civalor de los envases n farina inmediata.ciartirulo 

Articulo 23o.- Para ci transporle de arroz pilado, quo se 

encuentre on los almacenes o molinos, ECA S.A. expediri el 

Certificado de Traslado correspondiente. 

19 
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Las Autoridades Policiales, al controqr el trinsito de arroz 
pilado, exigirin a los transportistas Ia presentaci6n de dicho 
documento. 

En los casos en que ECA S.A. vendia arroz pilado a terceras 
personas, con la finalidad de abastecer a localidades donde ]a 
Empresa no cuente con oficinas, el trinsito del arroz estard 
amparado por una Factura Guia en la cu;L deberi constar ex. 
presamente el lugar final del destino. 

Articulo 24o.- Toda pergona natural o juridica que contra
veoga , disposiciones contenidas en el presente Reglamento, 
qut dard incursa dentro de los alcances del Decreto Ley 21411. 

Articulo 25o.- ECA S.A. formulari el Manu.1 que conten
dri los procedimientos y Normas Complementa;;s del Regla
mento de Comercializaci6n dtl Arroz, que pernif.a la correcta 
aplicaci6n del presente Reglamento, poniindose en conoci. 
miento de los interesados en un plazo mi'imo de noventa dias 
computados a partir de la fecha de Publiac,6n del presente 
Reglamento. 

Art (culo 26o.- En los lugares de Selva y ftja de Selva en 

los que ECA S.A. no cuenta con Ia infraestructura moliner y 
de almacenamiento, deberi promocionarlos dentro de la acti
vidad privada y de no lograrlo deberi efectuarlos por su cuen
ta. 

.Articulo 27o.- En los casos especiales, qt o,constituyeran 
raz6n de excepci6n en la aplicaci6n del presente Reglamento 

20 

motivados por circunstancias de fuerza mayor y/o fen6men, 
ecol6gicos imponderables o fitobiol6gicos la Direcci6n Gene. 
de Agroindustria y Cornercializaci6n del Ministeno de Agr~cul 

tura dictari las medidas convenientes que el caso requiera. 

Articulo 28o.- ECA S.A. queda facuitada para resolve 
todos aquellos asuntos que no hayan sido expresamente con 
templados en el presente Reglambnto o en el Manual de Proce 
dimientos y Normas Complementarias del Reglamento de Cc 

mercializaci6n del Arroz. 

21 

84
 



APPENDIX C
 



PARA LAIDICTAN NORMAS COiPLEMFlJTARIASIpei 
COMEXCIALIZACION DE MAIZ 

"RE"-LUCIOi4 DIRECTnRAL N0031-77-DGC-AL
 

Lima,. 15 de Aqos.to de 1977 

CONS IDERAO: 

Oue', por Resoluci6n Hinisterial N°0661-77-AL, de fecha 17 de Ju 
naTz
 

nio de.1977, se han establecido los precios do compra y venta del 
-

amarillo y sorqo qranifero imDortados y do producci6n nacional dispo 


-eneral de Comercializaci 6 n 
niendo en el nu'1-ral 50que la Pirecci 6 n 

complementarias a 
Ministerio, d-- "1imentaci 6 n dictare las normasdel 	 6

*las quo se sujctar5 la comercializaci n dc dichos granos"
 

y Precios, 
ue, con esta finali'iad las Dirccciones de 	M~rgenes 

de la Direcci6 n Gene
de Alir ,itos.gricolas y de !nspecci6 n y Control 


6n han efectuado los estudios correspondentes y

ral de Comercializaci

elaborado las indicadas normas;
 

Art.
 
6e conforrni'ad con 61 Articulo 22-d21 recreto Ley 21033 y el 


Funciones del Ministerio de Alimen 
116.del Rcglamznt" ioeOrqanizaci 6 n y 

vacl6n.
 

S[ RESUFUr. : 
LOS -PRECIDS
TITULO I -D1 


1?- Los prccios del maTz 'anarillo duro y sorgo granifero de pro

como insumon pare 1.' producci6n de al imentos 
ducci6n nac~onal Icstinado 

asT cor,,o el destina'do al consuo di
balanceE'drs y-ntras industrias, 
recto do la aan.lrfa, se venderan a los precios y condiciones 

indica

i'da la Resoluci 6 n Ministerial N' 0661-77-AL.
das en el Art. 

-	 y sorg, importados tstar6 a car 
.2? Lr cor'ercializacion del maTz 

go do EPSA la que vender6 Gnicamente a las Plantas 
de Alimentos nalan

consumo directo de Ia ganadnria, a los precios y con
ceado- y para cl 	 N0
 3°de la Resoluci6n Ministerial
el Art.
dicioncs establecidos. en 


0661-77-0AL.
 

-talanceados utilizar~n el malz y sorgo
Las"Plantas dc Alinentos 

importados para !A fabricaci6r, de alirentos b3lanceados y eii ning~n ca 

so la destinarn para otros usos. 

y sorgo podr~n vender su producci6n
37- Los productores do maT1 

i las Pantes dii 'limontos .Ralanccados a] 	 precio of icial 
'Ai--r.t.mente EPSA
 
estal,lcido, o puedcn canalizar sus excedcntps 

por intermedio de 


Al imentos Planceados.
y/o agentr.s, de lis Plantes rc 

Previous Page Blan 

-- EPSA-oficlnt de raclonalizacl6n 
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Zona Alimantaci6n - Provincia - Distrito. 

II Japn-Jaen
 
II Baqua-Pagua
 
V.." "Cr1. Portillo -Pucallpa
 
VII I Requena-Rcquena
 
V llI Ucnyol i-Contamana
 
IX A)ta funazonas-Yurinaq'uas
 
IX Leoncio Prado-Tineo larla
 

Iv tiariscal Cgccres-Rio Uchiza
 

IX Lceoncio rrado - Aucayauu
 
IX fHariscal C~ceres - Tocache
 

IX San Martlin-Tarapoto
 
X Tarma-Sin Ranm6n
 
X Satipo-Satipo
 
XI Paucartambo-lKcoshipata
 
XI La Convcnci6n-Ouillbamba
 
XII" San Juan ',-Oro - S~ndia.
 
XIII La riar - Pichari
 

malz y sorgo qua deseen concertar su co
100.- Los productores dcl 

informar.n a la Agencia dc Ia Zona d.


locaci6n por ,termedo dr. EPSA 

volurnon estimedo a eosechir con una antici
t.iimentaci6n ms ccrc~na z.I 


inicio dc I- cosocha, quicnos informorin a la Dipaci6n ie' :45 d',-s al 

recci6n General de Comercinlizaci6n.
 

en base a los informes
11?- La D~irecc.i6n dc Alimentos 4.gricolas, 


sobre los vol6mcnes disponihles del moTz y sorgo, coordinir6 con EPS^
 

n do dichos productos.
para quo se rcsponsabilice-en la adquisici6


12!- Los productores soliciter~n a lI Oficina Zonal de EPSA o a
 
sacos vaclos
la Agencia do Alimenaci6n mas ccrcana, la entrega de los 


a
su producci6n, de acuerdo al volhmen
necesarios pare al envasado de 

los cualcs ser5n utilizados Onica y exclusivan1'ntc con esta
cosechar, 


finalIdad, bjo respons.abilidad del productor.
 

inicio de la§ compras ias cantida13.- EPSA, remitir5 antes dc' 

Oficinas Zonalr.s para su distribu
dcs necesarias do sacos vactos a sus 


caso de que EPSA no cuante
ci6n a los productorcs qu3 lo soliciten. En 

a realizar las compras, los
 

con Oficinas on las localidades, donde vR de
 
sacos vacTos scrin remitidos por esta A las Agencias de las Zones 


Alimcntaci6n para su distribuci6n a los productores.
 

- DEL CO"TROL
TITUL. III 


14?- Las plantas industrinles y conductores de almacenes quo ten
 

gan almacenados m-lz y sorgo, presentar~n dcntro do los primeros dicz
 

(10) dlas do cada mos, declaraciones juradas Hc sus operaciones 
de co
 

mas anterior a la Agen
pra-venta, consuro y sal.do do estos granos 

del 


cia de Alimentaci6n m5s pr6xima.
 

89
 

- EPSA-oficina de raclonafizaci6n 
F.-O 0 



zc~ do mATZ Y sor
co~cndo c.71 idn~d on 1,

15?- El control 
jntcrcsidos.


go'serb; ofectuido por lo4 


l i Hd'lmdz'Marllio
sobre c.,so dp discm-cPliis Zonni16?- En h Direccioncomn dirinanfte 
sorgn grnnifero, irtterv:ndri k.neril de j

duro y/o la~ Dirccci 6 l
la~ d;scr-ipancin,dc pursistir intedo Alimcfltaciofl, I solic itud de los 

Comurciializacion rcsolvcrA -an 51tirna instancia 
* ~ ~ pr~ 

rcsedos. 

ptirnicrPto de 13 prescnte norm,.
 

li prcsonte RcsoluciOfl s'
 
3 lo dispuesto on 
Los kifractarcS
10:- a) ")creto Ley 2111T 

n, lo nstiblociio en
do conformidadrin s~incionl3dos 


y su c',n!3reflto.
 

d~jese -flsuspenso las disPosicto'lCs 
onodiflcauese19?- Oer6gesp'. .asirnisIO, droproscnt-! 'sso1'oci 6 n 

1~ 10 :SPULStC en 1 do Febresu opongal I fcchia% -JoALG, 
r6qas- I.- Rcsoluci6' firector-il N" 

ro ca 1977.
 

REGISTRESE Y COMIAIQUESE
 
4
 , Director Genearil.
JULIO OCAMPO rWI0ICHCOROtIELF.P. 

6 
da racIonaIIZScI n-

-EPSA-cIcIna~L -.-
90
 

F.OR.COZ 




APPENDIX D
 



ENCI 

Purchases, Tranfers, and Deliveries of Yellow Corn at Naranjillo
 

1979-1980
 

(kg)
 

Total Inventory
 

Month Purchases Transfers Inflow Deliveries Balance
 

Jan 1980 66,793 	 66,793 66,793
 

93,381
Feb 1980 26,588 26,588 


51,391 106,844
Mar 1980 64,854 	 64,584 


45,632 152,476
Apr 1980 45,632 


57,376 57,376 62,394 147,458
May 1980 


Jun 1980 332,286 332,286 461,077 18,667
 

5,878 12,789
Jul 1980 


Total 203,867 389,662 593,529 580,140 12,789
 

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

transferred. 

Source: Resumen del Movimiento de Existencia, Naranjillo.
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ENCI 

Purchases, Tranfers, and Deliveries of Yellow Corn at Naranjillo
 

1980-1981
 

(kg) 

Total Inventory 

Month Purchases Transfers Inflow Deliveries Balance 

Oct 1980 3,210 3,210 3,210 

Nov 1980 3,276 3,276 6,486 

Dec 1980 27,091 27,091 8,692 24,885 

Jan 1981 312,596 312,596 144,389 193,092 

Feb 1981 1,397,329 1,397,329 625,322 965,099 

Mar 1981 808,473 49,995 858,468 326,211 149,356 

Apr 1981 342,299 2,443 344,742 172,196 1,669,902 

May 1981 68,687 68,687 398,525 1,340,064 

Jun 1981 3,265 3,265 960,265 383,064 

Jul. 1981 235,956 147,108 

Total 2,966,266 52,438 3,018,664 2,871,556 147,108 

Note: 	 Shrinkage (kis) of 147,108 kg is 4.87 percent of volume purchased and
 

transferred.
 

Source: Resumen del Movimient) de Existencia, Naranjillo.
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ENCI
 

Purchases, Tranfers, and Deliveries of Yellow Corn at Naranjillo
 

1981-1982 

(kg) 

Total Inventory 

Month Purchases Transfers Inflow Deliveries Balance 

Dec 1981 7,857 7,857 7,857 

Jan 1982 114,111 114,111 44,532 77,436 

Feb 1982 184,244 184,244 196,117 65,563 

Mar 1982 390,769 390,769 371,245 85,087 

Apr 1982 103,950 103,950 94,841 94,196 

May 1982 8,234 8,234 69,799 32,631 

Jun 1982 9,605 23,026 

Total 809,165 809,165 786,139 23,026 

Note: 	 Shrinkage (loss) of 23,026 kg is 2.84 Dercent of volume purchased and
 
transferred.
 

Source: Resumen del Movimiento de Existencia, Naranjillo.
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ENCI 

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 

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


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

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

1981-1982
 

(kg) 

Total Inventory 

Month Purchases Transfers Inflow Deliveries Balance 

Nov 1981 6,147 6,1147 6,147 

Dec 1981 54,574 54.,574 60,721 

Jan 1982 75,341 75,341 136,062 

Feb 1982 32 ,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.
 

97
 



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 67,040 67,040 

Jan 1980 187,520 187,520 254,560 

Feb 1980 165,192 165,192 419,752 

Mar 1980 270,272 270,272 690,024 

Apr 1980 134,306 134,306 26,952 797,378 

May 1980 17,609 17,609 123,414 691,573 

Jun 1980 644,391 47,182 

Total 841,939 841,939 7911,757 47,182 

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


Resumen del Movimiento de Existencia, Tocache.
Source: 
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ENCI 

Purchases, Tranfers, and Deliveries of Yellow Corn at Tocache
 

1980-1981
 

(kg) 

Total Inventory 

Month Purchases Transfers Inflow Deliveries Bal~nce 

Oct 1980 35,281 35,281 35,281 

Nov 1980 19,306 19,306 54,587 

Dec 1980 71,322 71,322 43,773 82,136 

Jan 1981 375,466 375,466 457,602 

Feb 1981 644.9813 644,813 80,382 1,022,033 

Mar 1981 393,744 393,744 38,883 1,376,894 

Apr 1981 122,399 122,399 2,443 1,496,850 

May 1981 2,070 2,070 21,114 1,477,806 

Jun 1981 338,226 1,139,580 

Jul 1981 927,015 212,565 

Aug 1981 120,915 91,650 

Total 1,664,401 1,664,401 1,572,751 91,650 

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


Resumen del Movimiento de Existencia, Tocache.
Souroe: 


99
 



ENCI 

Purchases, Tranfers, and Deliveries of Yellow Corn at Tocache
 

1981-1982
 

(kg) 

Total Inventory 

Month Purchases Transfers Inflow Deliver lea Balance 

Dec 1981 20,935 20,935 20,935 

Jan 1982 252,622 252,622 273,557 

Feb 1982 531,972 531,972 104,195 701,334 

Mar 1982 497,952 497,952 304,374 894,912 

Apr 1982 119,1455 119,455 973,532 40,835 

May 1982 18,298 18,298 11,315 47,818 

Jun 1982 6,785 6,785 54,603 

Jul 1982 13,345 41,258 

Total 1,448,079 1,448,019 1,406,761 41,258 

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


Resumen del Movimiento de Exintencia, Tocaohe.
Source: 
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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 5,244 

Jan 1980 769 769 6,013 

Feb 1980 85 85 6,098 

Mar 1980 116 116 6,099 115 

Apr 1980 115 

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
 

(kg) 

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)
 

Inventory
Total 


Inflow Deliveries Balance
Month Purchases Transfers 


4,810
4,810
Nov 1979 4,810 


6,851
2,141
Dec 1979 2,141 


634 7,585
Jan 1980 634 


8,332
747
Feb 1980 747 


8,332

Mar 1980 


8,332

Apr 1980 


8,332

May 1980 


8,540 (208)

Jun 1980 


Total 8,332 8,332 8,540 (208)
 

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

purchases.
 

Resumen del Movimiento de Existencia, Tocache.
Source: 
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ENCI 

Purchases, Tranfers, and Deliveries of Soybeans at Tocache
 

1980-1981
 

(kg)
 

Total Inventory
 

Inflow Deliveries Balance

Month Purchases Transfers 


6,372
6,372
Oct 1980 6,372 


13,711
Nov 1980 7,339 	 7,339 


3,857 14,692 2,876

Dec 1980 3,857 

4,876
2,000
Jan 1981 2,000 


6,729
1,853
Feb 1981 1,853 


348 	 7,077
Mar 1981 348 


460 	 7,537

Apr 1981 460 


7,537May 1981 


7t537Jun 1981 


7,537
Jul 1981 


7,445 92
 
Aug 1981 


92
22,229 22,137
Total 22,229 


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


Resumen del Movimiento de Existencia, Tocache.
Source: 
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ENCI 

Purchases, Tranfers, and Deliveries of Soybeans at Tocache
 

1981-1982
 

(kg)
 

Total Inventory 

Month Purchases Transfers Inflow Deliveries Balance 

Aug 1981 1,043 1,043 1,043 

ep 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)
 

461 	 14149
Feb 1982 461 


977 1,426
Mar 1982 977 


Apr 1982
 

May 1982
 

Jun 1982
 

1,544 (118)
Jul 1982 


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.
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Campafia: 1981 

Informe de Compras Mensuales de Arroz Cascara 
de Enero a Diciembre ae 1981 

Tingo Maria Aucayacu Tocache 

Kilos Kilos Kilos 

Mes Netos Netos Netos 

Enero 1,780 2,732 24,759 

Febrero 1,276 20,469 102,135 

Febrero 6,163 3,724 35,031 

Marzo 57,201 45,388 210,569 

Abril 24,114 17,231 150,589 

Abril 30,215 13,269 52,347 

Mayo 25,918 17,873 147,354 

Mayo 18,869 14,012 61,718 

Junio 63,772 66,707 396,544 

Julio 64,011 27,848 515,472 

Agosto 26,116 11,434 174,800 
137,238 

Setiembre 23,402 23,377 77,964 

Octubre 4,211 4,808 14,444 

Noviembre - 7,509 

Diciembre - 1,515 1,613 

Totales 347,048 270,387 2,110,086 

Oficina de Tingo Maria, 05 de Mayo de 1982. 
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Compras Arroz Cascara Campafla 1980
 

Molino Aucayacu Molino Tocache
Molino Tingo Maria 


KilosKilos
Kilos
Meses 


"
 Marzo 88,588 

Abril 118,672 

150,395Mayo 


148,527
7,942
90,131
Junio 
 83,135
" 
30,297 


37,765 
 253,180
111,236
Julio 


422,720
29,895
194,762
Agosto 


203,229
20,119
61,796
Setiembre 


44,392
8,983
34,657
Octubre 


6,043
-
4,738
Noviembre 


10,388
-932
Diciembre 


1,171,614
104,704
886,204
Totales 


Tingo Maria, 05 de Mayo de 1982.
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Informe de Compras Mensualizadas de Arroz Cascara 
de Enero a Diciembre de 1982 

Tingo Maria Aucayacu Tocache 

Kilos Kilos Kilos 
Mes Fetos Netos Netos 

Enero 5,285 8,185 

Febrero 12,493 44,149 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. 
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DRAuiw G / o 

POWER SWEEP AND VERTICAL BIN UNLOADING AUGER KIT 

ONE MOTOR
POWER SWEEP AND VERTICAL UNLOADER TOGETHER YOU CAN USE

BY USING THE 
ALL OF THE POWER IS OUTSIDE OF THE BIN. THIS 

TO UNLOAD DIRECTLY INTO THE TRUCK. 
FOR A HIGH TURNOVER MOVEMENTEFr=ECIENT HANDLING SYSTEMCOMBINATION MAKES A VERY 

UNIT FOR BATC,. 1RYING bINS.
IN A BIN. IT IS AN EXCELLENT 

woe8" POWER SWEEP & This kit includes the vertical auger with power sweep adapter and the power 
an etmeter 

VERTICAL KIT: less ti power head. This is a complete unit with the addition of 

or the optional PTO drive kit. 

The vertical includes a belt guard and a mounting bracket. 

lIp. 'Pis&",Z.O 

765 ~ 35-37 01I~.-t'7(h128Ow~sw p__i'rtjcal Kit 

d0AAL 
r DI G! 

Proper Velocity A I U' 4

to a Power Swoop. The -
The above illustration shows a 6" Vertical Sin Unlouder Kit coupled 

4atermedlate Bin Wells moo,44ow.	 I- 1.--. "id 

page. It Is complete except
This kit Includes the complete power sweep as described on the 	power sweep 

coupled to the vertical. The vertical
for the power head section which Is not used when the unit is 

It is furnished less the horizontal 
unloader is also the standard unit as described earlier in this section. 

horizontal flight. This flight
flight but with a short horizontal flight adopter that adapts to the power sweep 

the vertical to be removed without removingP the entire 
adapter has a square to square section which allows 

horizontal power sweep flight. 

- CLAY CENTER.I!I IKANSIASROYAL. INDUSTRIESHUTCHINSOIN DIVISION 
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LISTER - NUWAY BENSON
 
Secadora de Cultivos 

M6quna de gran capaddad par secor 
rpAidamente por tandas cualquier 
grcno, hierba, caf6, cacao, yuca, copra, 
nmraf6n, nhm, t c1o y semillas. 



" "I 4 r...., DRRLVING . No -. 5 

-4 4
 

Sucadora TA B C jD 
ST3 EMis0 -101cm . - 123cm . 229 cm 140 cm 
1-.114 EM30 160 cm 134cm 383cm 200cm 

Espe ificac nes de Emb rirque Aproxim das .... 
Secadora PESO PESO 

BRUTO VOLUMENItfl,1 EM300 DOS CAJAS .. . --... NETO............. ....... ........... ......... .. ... _ _ _ _
 

Motor y Viinilador 1016 kg 1200 kg 4.4 ml
3950 kg 7.2 m

4Ptamltdor liniico 760 kg 

ST3 EMISO DOS CAJAS 
Motor y Vontilador 640 kg 770 kg 2.85 ml 
Perpiitador rifrmico 390 kg 290 kg 2.33 ml 

.SECA0ORALISTER HR4 NU.WAY BENSON CONPERMUTADOR TERMICO EM300 

Alza de Temperatura por 
Volumen de Aire Presi6n por Columna de Agua encima de la ambiente 

Pleslim. M3/Seg. PULGS. MM. OF OC. 

S 3000 14..63 ...... . .-- 0 0 32 17.78 
28000 13.21 1.7 43.18 36 20.00 
26000 12.27 2.65 67.31 40 22.22 
24000 11.33 3.55 90.17 45 35.00 
22000 10.38 4.3 109.22 50 27.78 
20000 9.44 5.0 127.00 56 31.11 
18000 8.49 5.6 142.24 62 34.44 

SECADORA LISTER ST3 NU-WAY BENSON CON PERMUTADOR TERMICO EM150 

Alza de Temperatura por 
Volumen de Aire Presi6n por Columna de Agua encima de la ambiente 

Pies'/Min. M3/Seg. PULGS. MM. OF C. _ 

16528 7.8 0.12 3 33.48 18.6 
14833 7.0 1.46 37 42.12 23.4 
12714 6.0 2.83 72 53.64 29.8 
10595 5,0 3.98 101 65.16 36.2 
8476 4,0 4.88 124 76.5 42.5 
6357 3.0 5.59 142 88.2 49.0 

Las cifras dadas en este folleto son apenas promedos, basados en condiciones ambientes madias. 

II4AWKFAR I" Y 'I 

R. A. LISTER FARM EQUIPME"T LIMITED NU-WAY BENSON LIMITED 
Dursloy, Gloucestershire GL11 S, Inglatrta Temeside Works, Ludlow, Salop SY8 JL, 
Telbfono: Dursley (0453) 4141 120 Inglaterra 



Secaniento por aire ..... 
forzado en cajones de 
piso venlado._ 

La secadora aut6noma Lister/Nu.Way 
Benson comprcnde un ventilador impul
sado par motor diesel acoplado a un 
permutador t6rmico, (intercambiador de 
calor), y satisface la necesidad de secar OJil' 
r~pidamente, par tandas, cualquier cultivo. I S 
Utiliza grandes volk'menes de aire a 
temperaturas medianJs, 

Es ind.-pendierte de toda fuente de 
energla el6ctrica externa, puesto que el 
motor diesel quo impulsa el ventilador 
mueve tambl6n un generador qua pro-
prorciona cornente para el quemador de 
aciete del permutador t6rmico, para otros 
menesteres de poco consumo y para 
alumbrado. 

Las hay de dos tama~ios: la HR4 EM300 y la ST3 EM150. 

HR4 EM300 

)TMOTOR QTR DOVEQDOR
SVNTERMICO 

2 5", Diesel Lister HR4 de 4 kVA, de 240V, Pfq'lsor de flujo 
cilindros, refrigerado 50 Hz, Monofsico, axial'de 1,22 metros 
por aire, 2000 RPM, a de 11OV, 60 Hz. (4 pies) de dimetro, 
200,000 UTB de calor Tablero de control de montado directa-
(60 kW). potencia con mente en el eje del 

enchufes. motor. Estator 
nervurado. 

C OR 

Dfieyntilador al 
permritador t6rmico, 
de lana adecuada 

0 ^ 
110 0 

0 0 
0 
0 

(7)ERMUTADOR 
R -tALOR TOTAL 

Np'Way Benson, de 1,2rnillones de UTB 
1milf6n de UTB (kO kW). Consumo 
(300 kW). Rendi- total de combustible 

para servicio pesado. miento: 80%. 40,5 litros (9 galones 
imperiales) par hora. 

ST3 EM150 

Diesel Lister ST3 de 2,75 kVA, de 240V, Propulsor de flujo
3 cilindros, 50 Hz, Monofbsico, axial de 0,915 metros 
refrigerado par aire, a de 11OV, 60 Hz. (3 pies) de ditmetro, 
24 HP, 2250 RPM, Tablero de control montado directa-
120,000 UTB de calor de potencia con mente en el eje del 
(35 kW). enchufes. motor. Estator 

nervurado. 

El motor, el ventilador y el alternador estbn montados
integralmente sabre un chasfs rigido con montqies elasticos, a con
ruedas y barra de tiro. El permutador t~rmico es de dos etapas, alto y
baja, con dispositivo de seguridad de c61ula fotoel6ctrica contra falla 
de la llama. La cmara de combusti6n es de acero inoxidable 
calorffugo, de alto calidad. El motor y el pormutador t6rmico
emplean un mismo aceite combustible (diesel). Ning~n producto de
la combusti6n puede contaminar el grano, puesto quo los gases del 
quemador y del escape se conducen a la atm6sfera. Par el grano a 
cualquier otro cultivo pasa 6nicamente aire caliente limpio. 

Dobido a quo el motor impulsor del ventilador proporciora
tambi6n la energla elbctrca para el alternador, al detenerse el 
ventilador deja de funcionar el quemador-garantfa de seguridod 
inhorentell 121 

Rendumint1 

Del ventilador al Nu-Way Benson, de 620,uOO UTB (180
permutador t6rmico, 500,000 UTB (150 kW). Consumo total 
de lana adecuada kW). Rendimiento: de combustible 20,25 
para servicio pesado. 80%. litros (4,5 galones 

imperiales) par hora. 

tres factores varfan seg~n el tamale de los cajones, coma tambibn
dependen del tipo y la profundidad del cutlivo en via de secamiento.
El rendimiento de las mquinas varfa igualmento, clara estb, segn la 
humedad inicial del cultivo, la humedad final deseada y la 
propensi6n del cultivo a ceder su humedad al aire secador. 

Los cereales, tales coma el mafz, 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, coma par ejemplo el caf6, el cacayuca y la copra, cuya humedad inicial es elevada, exigen tratamij)
especial: es necesario secarlos en tongadas de poca protundida " 
en .ajones do corriente do aire reversible. 

Tratindose de cereales, reduciendo la humedad del maiz, par
ejemplo, del 22% al 12%, a la del arroz del 22% al 14%, Iamdquina
HR4 EM300 secarfa 100 toneladas on 40 horas, aproximadamentA n 

.7A 
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70ESPECIFICACION 
El motor diesel Lister ST2, refrigerado por aire, se 
construye de 18 modelos b6sicos, con una variedad de 
accesorios faciles de instalar y adecuados para casi toda 
aplicaci6n.Su potencia continua maxima es de 21 HP 
(15,7 kW) a3000 RPM. 
Refrigeraci6n: Por ventilador adosado al volante, a 

cualquier temperatura ambiente hasta 520C 
Lubrcaci6n:Apresibn constante, mediante bomba de 
6mbolo buzo, atoda superficie de apoyo importante.
Cada motor trae su filtro de aceite de paso completo, con
 

elemento filtrante renovable.
 

Regulaci6n: Clase A2 o Clase B,seg Jn el modelo y la
 
aplicac16n.
 
Crter: Robusto, de hierro colado.
 

Arranque: Manual, mediante manivela desmontable por 7
 

el .rbol de levas o por engranaje multiplicador al extremo E
 
del volante. Arranque elctrico adisposici6n del 


j
interesado. 

Toma de Fuerza: Toda la fuerza desarrollada por el
 
motor puede tomarse del extremo del volante, o de la
 
prolongaci6n del arbol de levas a la mitad de la velocidad
 
del motor, previa aprobaci6n de la aplicaci6n propuesta.
 
Giro: Destrorso o sinistrorso, conforme se pida.
 

DATOS TECNICOS 	 CLASIFICACION: NORMA BRITANICA 649 de 195E 

(y Norma Din 6270)Rendimiento 
PS o CV (kW) Esta representa la fuerza expresada en HP que el mo 

RPM Continuo HP (kW) 
debe ser capaz de rendir continuamente, adeterminada 

(NB 649:1958) (Din 6270 'B') 
21,0_15,7)__ 23,4(17,2)_velacidad del eje ciguefial, de acuerdo a Ioprescrito en Ic 

3000__3000 21,0 (15,7) 23,4 (17,2) 	 NB 649 de 1958 (Norma Din 'A'). Adem~s, debe poder 

2600 20,0 (14,9) 22,3 (16,4) 	 rendir satisfactoriamente 10% mas, a la misma velocidad 
por 1hora en cualquier jornada de 12 horas consecutiva: 

2000 16,2 (12,1) 	 18,1 (13,3) 
(Norma Din 'B'), excepto al impulsar bombas de agua

146 (109) 1,3 (12,0)1800 ,9) 	 163 (120) centrfugas, ventiladoras o equipos similares, en cuyo 
13,4 (10,8) caso la sobrecarga no estA permitida.

O1500 12,0 (8,9) 
1200 9,4 (7,0) 10,5 (7,7) 	 Nota: el 10% de sobrecarga y las clasificaciaones de la 

Norma Din 'B'son aplicables 6nicamente amotores 

PMEF a 1800 RPM: 5,73 barras (83,1 hbs/f/pulg2) completamente asentados, estado que se logra, por Io 

general, al cabo de unas 50 horas de trabajo, pero previ
Alesaje: 95,25 mm (3,75") 

negociaci6n especial podem6s entregarlos de f~brica e 
Canera: 88,9 mm (3,5") 	 tal estada.Cilindrada: 1,266 litros (77,4 pulg3) 	 EMA Do 
Consumo de aceite lubncante: Menos de 0,75%del 

MERMAS DE POTENCIA. NB 649 de 1958 
consumo de combustible aplena carga. 

Por Altitud:3Y20% por cada 300 metros sobre el nivel 
del mar, pasados los primeros 150 m. 

Por la Temperatura del Aire Entrante: 2%por cada 
5,50C por encima de 300C. 

Por humedad: Hasta 6%, m~ximo. 
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FAIRBANKS-MORSE
 
platform scales
 

This metal scale is used for weighing materials in every form. Enclosed wheels 
over-all width 

eliminate hazardous projections. The offset pillar allows narrower, 


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.
 
Graduated 

PricePlatform Size capacity Pounds 
100x $340.7018"x27" 1000#

Model 41-3132 Sing, Beom 488.6018 x29" 1000# 100 x 
Model 41-3132A21 Double Beam 

Shipping weight: 200 ibs.
 

TOLEDO
 

electronic digital scale 
Toledo's digital ;cales 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 parallax, and operator interpolation isnot required. The standard pushbut

ton tare allows 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 enclosure, providing reliable 

operation indamp 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 lbs. Platform: 24" x30" 
00 Ibxl lb 

Avoirdupois 1501bx.1 lb/ 400Ibx.2Ib/12501bx.5lb125 
x.1kg /500 kg x .2kg /1250 kg x.5 kg
Metric 75 kg x.05 kg 1200 kg $2665.00...................


Model 2186 ............................................

with wh#"Is at extra cost)

Height FullHeight Available 
StandardCapacity and Graduatlooi (Bench or Full 

TOLEDO
 

portable beam scale 
Dependability, ruggedness. and accuracy are provided by the functional design 

Platform area 194" x 28/". Easy reading triangular beam. Offset 
on Model 4181. 

steel column head. Triangular weights.
 

CAPACITIES PriceTotal Cap,Loose Weights
Beam 

$36O-'O2 of 100 lb. 1000 lb.
Avoirdupois 1of 200 lb.
Model 4181A 1 of 500 lb100 lb. x8oz. 

450 kg. 3111112 of 50 Kg.
1of 100kg.

fMod.14181M
kg. x250g. 1of 200 kg. 

Avoirdupois (front) 
Model 4181C-Comblnatlon 
and Metric (back). Beams &Weights as above. 

overunder Indicating head 

weighing device. A large
Converts any beam scale to a faster, more, accurat 

cy. Luc ite window.dashpot piston diameter increases damping and effic 


No. 23 .........................................................
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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 afew of the items that 
can be handled with this rugged truck. 

Although standard pallets are 12" x 24", larger pallets can 
be used For wide materials such as shingles, rock-lath, etc, 
two standerd pallets can be placed side-by-side allowing a 
48" wide load to be handled. 

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

bbtires forWheels hayL0".x"2replaceableo 
use on srrioot'h'l ieavy duty pneumaiETTid wheels 12" 
x 4" for outside use available. 

No. 800AA Alum., 12" Air Tires without Brakes ......... $259.00
 
Steel, 12" Air Tires without Brakes .......... 224.00


No. SO0SA1 Operator moves 241.00Solid Tires without Brakes ......
double-fork shoe -N-o,. OAS Alum,. ,0"

Steel 10" Solid Tires without Brakes .......

under pallet. Note o.BOO-SS 
angle between No. 825AA Alum., 12" Air Tires with Safety Brakes ...... 309.00 

No. 825SA Steel, 12" Air Tires with Safety Brakes .... 274.00frame and shoe of 
Alum., 10" Solid Tires with Safety Brakes ....291.00tNo. 825AS 

....25.00No.825SA Steel, 10" Solid Tires with Safety Brakes 

OTHER MODELS AVAILABLE 
CALLOR WRITE FOR PRICES.. 

N 3 Tipping effort Isgreatly 
.educed and truck now 
reaches abalance point 
and isready for movement. 

plastic and wood 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 lighter weight pal
lets with reinforced center support 
Plastic Pallets 12" x24"2 As handles are pushed 

forward shoe locks at right .............each $1.951to 99.................
angle to frame' moving each 1.70100 and over ..........................
 
wheels off flocr. Loao is 

Wood Pallets 12" x24"now tipped back with shoe 
ito 89 ........................... eacheach 1.30
acting as fulcrum rather 90 to 269.............. .......................... 

1.35
 
than the wheels. 


270 and over ................................... 
each 1.25 
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Origin 


Peru 


Peru 


Peru 


Peru 


Peru 

(CIF Lima) 


Peru 

(CIF Lima) 


Peru 


USA 


USA 


Peru 


Peru 

(CIF Lima) 


Peru 


USA or 

Peru 

(CIF Lima) 


Cost Estimate for Grain Drying System 

ENCI, Peru 

Cost for 
One Site 

(estimates) 

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

2
 .
Ground surface to be covered 280 m


Concrete Slab (drawing No. 1)
Exactly level. Smooth steel troweled. .15 to .18 m 


.
thick. Area 280 m2
 

Hot Air Duct (drawing No. 1, A, B, B1) 


Made at sight from light metal or plywood. 


Heat Exchanger Unit (drawing No. 1, C) 

Welded metal designed to burn wood or other waste 


material. 


Diesel Drying Fan (drawing No. 1, D, E)
 

Canvas transition HR4 Lister 


Diesel Fuel Heate!r (drawing No. 1, F, and drawing No. 3)
 

Lister Nu-Way Benson. 1,000,000 BTU. 


Hot Air Transition (drawing No. 1, G)
 

Made in Peru of canvas or metal. 


Drying Silo Wall and Perforated Floor (drawing No. 1, H)
 

11.0 m diameter. 


Vertical Auger Unloading Unit (drawing No. 1, I, drawing
 

No. 2) 


Cost of Motor Mount 


Diesel Motor (drawing No. 1, J, drawing No. 4)
 

Lister ST2 complete with pulley. 


Bagging Hopper
 
Made of metal or wood 


Platform Scale
 
450 kg. Over-under indicator (important).
 

2 scales at $600 each. 


-H (D
 

°
0 j o 
F. ; 0% 
*ri 0) 0) 0 4-69. 
4 :0 4J) 

02. r-I X *

0 0 
V r. 000 

0 0 a 

: 0 .0 
r. LO0C~j0 

W= 04 
)L L L.U'
 

0 .~.0O 4)40o0 

$ 14,900
 

$ 6,600
 

$ 200
 

$ 6,248
 

$ 3,072
 

$ 100
 

$ 4,000
 

$ 1,500
 

$ 1,200
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(CIF Lima) Grain Laboratory Equipment for Each Site 

Moisture meters, 2 at $400 each $ 800 

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 divi der 
Gram scale 

20 
20 

50 
10 

200 
100 

Dockage sieves with one pan 
Hygrometer dial, non-recording 
Pocket thermometer, 3 at $7 each 
One deep probe thermometer 
Gloves for chemical3, 2 pair at $10 pair 

100 
70 
21 
100 
20 

2 gas masks for fumigating 300 

2 plastic covers, 2 at $150 each 
20 sand-filled bags made in Peru, 20 at $2 each 

300 
40 

USA Moisture Meter Calibration Unit 
(CIF Lima) Equal to Brabender Seedburo Model SAS. 

University. 

Located at 
$ 4,000 

128
 



APPENDIX I
 



Each Site
 

ENCI, Peru
 

Tingo Maria
 
Progreso
 
Tocache
 

-Double roof and concrete floor 
Harold Stryker estimate of Peru construction 
280 m2 at $90 m2 $ 25,000 

Option--Wood burning heat exchanger 
Made in Peru $3,000 

Lister IR4I and heat unit (purchased in Peru) 21,700 

Silo drying floor with augern 9,420 

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

Bagging hopper (made in Peru) 1,500 

Platform scales with ov~r-under head 1,20C 

Grain moisture tester and grain analysis equipment 2,151 

$ 64,971 

Rounded $ 65,000 

$19 ,000

3 sites x $65,000 


19,500
10% contingency 


$214,500
Estimated cost 


$ 4,000
Moisture meter calibration oven for university at Tingo Maria 


ECASA--None
 

Previous Page Blank 
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Drying Silo Floor Manufaoturera
 

1. Behlen--Colwbus, Nebraska
 

2. York--York, ebr,'ka 

3. Storemore--Fremont, Nebraska 

1i, Butler--Kansas City, Missouri
 

5. READ--Atlanta, Georgia 
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PERU S. A. EXPERIMENT STATION at TULUM'YO 

The Fan Unit can be a gasoline-motor with a fan from a large 
truck or tractor attached
 

It can be a commercial unit
It must be well balanced.
to the pulley shaft of the motor. 

If a gas motor, the exhaust fumes can be drawn into the fan 

to
 
or an electric driven fan. 

utilize the exhaust heat.
 The heat
 

The length and width of the unit will very to match the CFM 
of the fan unit. 


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 , *iell Vr
80r ona TOP
 
capacity of the fan and the heating unit. Of venri on somrs V0
 
The depth of the grain must be matched Ve&oEV $TECA
 
to the air flow so that air flows thru
 
the grain.
 

_
 -
I * I 

i il 

0 

efflieBLE yIiIlp aA 

STRYXZ&
 
rM.QLI 4 1703 



00 

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 spance and depth of grain to be dried will depend on 

capacity
 

required and the CFM of the air flo-w with matched heat source.
 

4u, ,, 
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PARA: RICARDO CORDOVA JIMEMEZ 
LO MORODO 
ZONA E ( A84 LOTE) 
TINGO MARIA 
PERU, S. A. 

TWlO cA,9AR 
...11 . 

M50rfJ5IecI~/gD
.1. O0040 go's 

SOfORTAP% :~5oSi/FX*~ Jo r-TIA PAIKA CxiaBR. 

?AR 71,50 FoasJsgLE 

005 J-1DOS 

Pt*-7CA)DA 4C~iCr. 
HSAP0 

(074S 0 -7It&oS)
VER 0AG -rj .p 

11j I Bq. nf 

Il L ARF/.3 AIRE 0-
95S 

1FO5I6L_ Tvo M45/1 

LAR C-0G PARA US ES1OI4 V 

f'RfA COCI/IA F-CO0,v*7CA 
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Lister Dealers in Lima
 

Electric Diesel Service S.A.
 
EDISSA
 
Av. Coloni.il 501-515
 

Tel. 32-88-60
Lima 


Blackstone Onan
 
Av. Mexico 454
 
La Victoria
 
Lima 13 
 Tel. 72-44-23
 

Lister
 
Esperanza 392-394
 
Miraflores
 

Tel. 47-00-59
Lima 

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, 408
 

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

Ing. Ram6n Cornejo Saavedra
 
Executive Director
 
Upper Huallaga Special Project
 

Ing. Manuel Arrus Raschio
 
Jefe, Oficina de Planeamiento y Desarrollo Empresarial
 

Empresa Nacional de Comercializaci
6n e Insumos (ENCI)
 

Ing. Luis L6pez Palacios
 
Gerencia de Almacenes
 
ENCI
 
Tel. 293800
 

Ing. Ram6n Ferreira Riveiro
 
Sub-Gerente de Estudios y Proyectos
 

Empresa Comercializadora de Arroz (ECASA)
 

Los Laurelres 214 - San Isidro
 

Tel. 410345
 

Gunther L6pez Vela
 
Warehouse Manager, ENCI
 
Tingo Maria
 

Ing. Sime6n Romero
 
Director, Zona de Promoci6n Agropecuaria
 

CIPA, Tingo Maria
 

Dr. Durial Perez
 
Director, Zona de Investigaci

6n (in Exp. Station of Tulumayo)
 

CIPA, Tingo Maria
 

Ing. Manuel Feijoo A.
 
Coordinador T6cnico
 
PEAH, Aucayacu
 

Ing. Pablo Arredondo
 
Director Zonal
 
PEAH, Aucayacu
 

Ing. Felix Bardales
 
Manager, ECASA
 
Tingo Maria P reP m r w' i v 

151
 



Ing. Enrique Cribillero
 

Director Zonal, Rio Uchiza, PEAH
 

Nuevo Progreso
 

Ing. Franz Estrada
 
Director Zonal, Tocache, PEAH
 

Tocache
 

Ing. Raul Palacios
 
Director T~cnico, PEAH
 
Aucayacu
 

Ing. Carlos Alfonso Laos
 
Asistente Tecnico II
 
OSE, Tinge Maria
 

Ing. Luis Lossio P.
 

Sub-Directcr de Comercializaci
6n y Agroindustria
 

PEAH
 
Apartado 185 - Tingo Maria
 

Mr. Darwli Hilario E.
 
Apartado 108
 
Tingo Maria
 

Eco. Felix R. Paz Flores
 
Gerente de Almacenes
 

ENCI
 
Av. Argentina 2424
 
Callao, Lima
 

Ing. German Echecopar del Solar
 
Gerente Servicios Tecnicos
 
ECASA
 

Los Laureles N-. 214 50 Piso
 

San Isidro
 
Lima
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Curso Intensivo de Almacenamitnto y Mercadeode Granosde KSU/AID 

Un curso de swte semanas sobte el almacensmiento yel mer. 
cadeo de Sranos s ofroecrl de nucvo este verano a Kansas State 

University bajo el Acuecrdo Cooperativo AID/DSAN-CA 0256 con 

ia U.S. Agency for International Development. El prop6sito do 
esta curio, presentado por cl Food and FeedGrain Institute. es d 

mcejoran la clrencia de los organimos de almactam ento), men 
ideo ranos los en a en-de en pises dessarrollo trayii del 

trenanlento d suprsnilal 

Objetlvos 
Los objetivos de este curso sonde amplhar los conocimlentos y 

capacidadit en l3 ireas siigientet. 
" Fundamento de almacsamiento de granos 
" Causas yprevenc16n de perddas en los granois 

" Inspecci6n de granos yevaluac16n dependidas 
* Transporte y almacenamiento de granos de la producct6n 

hasta elconsumo 
" Adminstract6n yoperact6n de las empresas de granos 

* Relactoncs entre los poetios de granos y loscostos de men
cadeo 

* Admtnistract6n de merm.adeo 

" Funciones adicionales de mercadeo 

" Tcnicas analiticas de mecrcado de granos 


Contenldo 
El curso provecra entrenamento en todas las ireas bisicas. 

y sincluvendo Ia estructura de granos, Ia hurroedad deter. 

mnacion. los mitodos y procedtlmlentos de alma.-.namiento. los 
principios de atreacton v secado. la ntroducci6n al control de 
plagas, los principios de administracion v oeraciones. la polhuca 

ci ambenticde mercadco, el diseho de las empresas, la 
ontrol del inventAro los

sgrmcola, 
administracion delos almacenes v cl 
sistemas de mercadeto de granos y su dsarrollo Ademis, cada 
partictpante decidir par especializarse en el meecadeo a en el 
almacenamento ec 

Los que se especialaan en ei mercadeo re.tbiran entrenami 

into adicton l en la adminstraci6n de mercadeo las operactones 
paca facilitar el mercade [a plaifmicacion de transporte. los 
costos yalternativas de almacenamiento el anlisis de preclos. 'as 
pronosticos ci analists e,.onnomco el anogists financtero y el 
aniltss de transporte v lou.alizat2on 

Los que sespe .taltzanen el almacenamiento recibirin en 
trenamlento atiltonal en la inspeccion v tipificacion de granos. Ia 
evaluacion de perdidas. la determiacion de humedad, los t 
sectos de granos aimnicnados. los mohos de almacenaje. v las 
plagas vertebradas la alreacion v el secado degranos, el equtpo 
de maneli de granos v sumanteimento, el nancjo v almacena
mnto de se'nillas del ntrol ategrado do:las plagas mnclu 

Entrenamiento
 
en Almacenamiento
 
yMercadeo de Granos
 

13 dejunio at 29 dejulio 1983 

PrtlclpantL 
Este curio esti organitado par las perscnas que trabcjan en 

en losel almasceanaminto y i ercadeo de cereales y Ilgun inosas 
palse en dcesrrollo, tales Como lot agentes de calhdad, los geron 
ter de instalaciones de n anejo de granos, los especialatas y gerenl 
tes do mercadeo. y IiL personas responsabl,.s de dtsesar los 
stemas de mercadco d: granos Iodos los p, cipsnites deben 
Lnter un diploma de bachillerato o cquiaiente Las prsonas ma 

triculadas en universidalei en los EU puedn oben co 

horas semestrale de crdto poteste curio 

PmIesotU0 o 
El curso eit. presentado pu el personol del Food and F"ed Grai a 

Institute de Kansas State Universtty. rcos i)s p ortso oc tiene, 

titulos unversittarios de altc livel y itcne cpecte ici, a trabajar 
pi lo paises en dsarrollo Fl personil dcly'e o genie os aft6 
nomos. economistas agricolat entom61ogt s de preolutaos almace 

nados. mic6logos, vespecialutas dealrai.'namient idegoanot 

Solcitud do Inscdpcl6a 
Las misinnes de AID quequieren matri jlrpatstcipaitesen 

cste curio deben consultar rl LSDA (avalog ti Cour es l' 3 Los 
orros pueden matricularse a recibir inforcia-lon adicit hal l 
poncrseencontaclocon el Coor isnador Foot at ic-d Gram In 

stituse. Shellenbsrger Hall Karut Stat L'nierytT. Manhattan. 
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