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ABSTRACT OF THESIS

The vinter vegetable export industry of the West Coast of 

Mexico is primarily located in irrigated areas of the States of Sonora 

and Sinaloa which border the Gulf of California. This region, together 

with the State of Florida, supplies almost the entire market for vege

tables in the United States and Canada during the vinter and spring.

The main vegetable crops are tomatoes, peppers, cantaloupes, watermelons, 
and cucumbers.

The objectives of this thesis are: first, to describe the area 

and the industry; second, to evaluate the potential supply of vegetables; 

and third, to consider the contribution that the industry might have on 

the economic development of the region.

The West Coast's econony is predominantly agricultural, and 

export oriented. There is a relative abundant supply of land, unskilled 

labor, electric power, and transportation facicillties. The limiting 

factors of production are capital, credit, skilled manpower, and pro

duction technology.

Vegetables are the most valuable and profitable crop in the 

region; consequently, these enterprises could easily bid away resources 

employed in alternative crops (primarily rice, cotton, sugar cane, and 

wheat). The industry's supply is therefore considered to be quite elas

tic over any potential range of expansion.

xii
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Any expansion of the vegetable industry will affect favourably 

the economic development of the West Coast. The impact of this influence 

depends on the proportion of the region's resources employed by the in

dustry, and on its connections with other industries or sectors of the
economy.



CHAPTER I

INTRODUCTION

Comparative advantage in the production of fresh winter vege

tables has been demonstrated as certain areas of Mexico have rapidly ex

panded shipments to the United States and Canada. Fresh tomato exports 

expanded from 133 million pounds in 1950 to 233 million pounds in 1962. 

Over the same period large increases were observed in exports of canta

loupes, cucumbers, onions and other fresh vegetables.

Future expansion of such shipments would promote economic de

velopment in Mexico directly by increasing the demand for resources used 

in production, transportation and marketing of fresh winter vegetables. 

Such development would further tend to encourage an increased rate of 

capital accumulation, improve managerial and technical skills and raise 

incomes. Foreign exchange earnings would stimulate economic development 

indirectly by permitting the purchase of capital equipment.

This study represents the first stage of the Project entitled 

"Potential Expansion of the Mexican Fresh Winter Vegetable Industry and 

Implications for Economic Development in West Mexico."

The Project has been divided into three phases: The first part 

is concerned with the production stage of the industry and the marketing 

stage as far as the United States-Mexican border point at Nogales, Ari

zona. In general, it deals with the supply side of the market.

1
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The second phase will study aspects of demand. It will follow 

the marketing of the product after it has crossed the "border and has mov

ed on to the consumer, and will investigate the potential for expanding 

the demand of vegetables imported from Mexico.

The third and final phase of the Project will summarize the 

results of the two previous stages and draw conclusions about the poten

tials of the winter fresh vegetable industry for contribution to the de

velopment of the Northwest Mexican vegetable producing region.

The present work is concerned with the first of the described 

stages of the overall Project.

Objectives

The objectives of this thesis are three: The first is to describe 

the economic aspects of the process of producing, transporting and market

ing of fresh winter vegetables in Northwest Mexico. This will include a 

description of the natural and developed resources available for the pro

duction of vegetables, and of the institutional framework of the government 

agencies and private organizations which influence resource allocation, 

as well as a description of the state of technology being presently applied.

The second purpose of this thesis is to evaluate the potential 

supply of winter vegetables, given the resources and the institutional 

enviroment within which the industry operates.

The third objective is to attempt some preliminary judgements 

concerning the future contribution the industry might be likely to make 

to the economic development of the area.
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Procedure

Information and data used in this study were obtained from both 

primary and secondary sources. The literature dealing with the subject 

is not abundant, so a direct investigation of the area was made. The 

author spent approximately one month in Northwest Mexico during the 1964- 

1965 season, gathering information and data from persons in all stages 

of the industry.

Outline of Thesis

In keeping with the stated objectives, the remainder of the 

thesis will be organized as follows: First are background statements con

cerning the history, size and scope of the industry. Next follows a dis

cussion of the natural and developed resources which are available to the 

industry, followed by a description of the institutional system within 

which the industry operates. Chapter IV discusses typical resource or

ganization and production technology for vegetable producing farms, while 

the following chapter describes the marketing process subsequent to har

vest. Chapter VI presents costs and returns budgets for important vegeta

ble crops and compares the returns for vegetable production with that of 

competing crop enterprises. The final chapter will summarize the results 

and attempt to draw inferences concerning the potential supply of fresh 

vegetables and the possible effects expansion of the industry might have 

on economic development of the region.



CHAPTER II

BACKGROUND: THE INDUSTRY AND THE AREA

A. General Background

History
Some of the vegetables exported now by Mexico seem to have 

their origin in Central and South America. In Mexico itself tomatoes 

and peppers are found growing wild, but it is doubtful whether they 

are native to that country.

Horticultural production is said to have been started on the 

west coast of Mexico approximately one hundred years ago by Italian 

immigrants. The commercial production of tomatoes for export was not 

started until the early years of the twentieth century. Prior to 1905, 

tomatoes were shipped to Los Angeles and San Francisco from some of the 

ports along the West Coast, such as Mazatlan. These efforts met with 

little success since the steamers were slow and were not equipped with 

refrigeration facilities. Shipping by rail was started in 1905 when 

the railroad was extended south. The earliest records available or 

carlot shipments of vegetables from Mexico to the United States begin 

in 1905 and were kept by the Southern Pacific Railway Company of Mexico.

(Smith, 1947, p. 1).

With the Mexican Revolution of 1910 the exports ceased. 

Several years later they were resumed and have been increasing since.

4
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During World War II the Mexican exports of vegetables climbed 

rapidly because of the reduction in U. S. domestic production, reach

ing a maxi mum in 1945. With the end of World War II, U. S. vegetable 

production was reestablished and Mexican exports fell off. Later, the 

export expansion was renewed. Table 1 shows the exportation of vegeta

bles from the west coast of Mexico to the United States and Canada 

through Nogales, Arizona, for the 1951-64 seasons.

During the last ten or fifteen years several important changes 

have taken place in the production of vegetables. Large irrigation pro

jects began operation in the area and better facilities for transpor

tation over longer distances were developed, including especially the 
introduction of highway (truck) transportation (in contrast to the ex

clusive use of railroads ten to fifteen years ago). Most production 

has shifted south to where freezing temperatures are uncommon. The pro

duction of pole or stated tomatoes was introduced and there has been a 

tendency for the concentration of the production and distribution of the 

produce into fewer but larger enterprises.

With the great advances in agricultural production techniques 

in the United States after World War II, the region has had to keep pace 

with these changes to compete favorably with U. S. producers.

Vegetable Products Exported From Mexico

For the purposes of this report, the investigation has been 

confined chiefly to analysis of about ten vegetables. A number of 

other vegetables are exported form Mexico to the United States and
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Canada, but are of little or no interest from the standpoint of this 

report since exports of them are so small as to be insignificant.

On the basis of export value, the most important vegetables 
are tomatoes (52 percent of the total), cantaloupes (12.5 percent), 

strawberries (10 percent), peppers (5.7 percent) onions (4.6 percent), 

and watermelons (4.4 percent). Garlic, string beans, cucumbers, peas, 

eggplant and squash follow these in order of importance. Most of this 

report will be dedicated to tomatoes since they account for half of the 

value of total Mexican fresh vegetable exports. (Table 2 shows the 

value and quantities of these vegetables during the period 1959-65). 

During the period 1959-63, more than 80 percent of the Mexican fresh 

vegetable exports were destined for the U. S. market, the rest went 
to Canada.

During the winter-spring period Mexico supplies about 50 per

cent of the total supply of fresh vegetables for the United States; 

Florida supplies most of the rest. There is a little importation from 

the British West Indies.

During the five-year period shown in the table, Mexico export

ed to the United States a total volume of 1,078,876 metric tons of 

fresh vegetables for a value of $168,824,000, which gives an annual av

erage of 215,775 metric tons and a value of $34 million, (l metric ton 

equals 1,000 klg. or 2,204.6 pounds). Table No. 1 indicates that the 

variation form year to year in the production of any one vegetable is 

relatively large.

United States fresh tomato imports from Mexico in the last 

five years, shown in Table No. 2, have reached an average annual volume



TABLE No. 1

MEXICAN EXPORTATION OF VEGETABLES TO THE UNITED STATES THROUGH THE PORT OF NOGALES, SONORA,

FOR THE PERIOD 1951-1964.-(Thousand pounds)

Season_____ Tomatoes___________Peppers___________Watermelons______Cantaloupes________Cucumbers
1951-52 180,528 18,855 6,954 1,000* 115
1952-53 185,736 17,860 10,487 10,000* 92
1953-54 141,120 13,025 15,530 21,749 610
1954-55 120,000* 4,079 28,000* 9,422 # *

1955-56 51,267* 4,290 67,893 20,257 923*

1956-57 160,000* 9,727 37,000* 22,366 1,930

1957-58 254,150 23,656 45,125 23,855 2,440

1958-59 251,938 15,896 57,274 34,418 3,603
1959-60 250,968 18,744 67,970 46,150 6,227

1960-61 199,709 15,252 40,253 40,395 9,508

1961-62 255,264 16,158 37,222 50,995 10,339

1962-63 259,810 13,682 36,301 55,993 19,010

1963-64 277,470 10,995 43,658 86,869 15,479
* Estimates .................
** Not Available
Source: The West Mexico Vegetable Distributors Association, unpublished reports, July 10, 1964 

Nogales, Arizona.



TABLE No. 1.- Continued

MEXICAN EXPORTATION OF VEGETABLES TO THE UNITED STATES THROUGH THE PORT OF NOGALES, SONORA, 

__________________ FOR THE PERIOD 1951-1964♦-(Thousand pounds)

Season Eggplant Garlic Peas Squash String Beans

1951-52 40 2 5,431 * * 292

1952-53 167 * * 6,554 96 165

1953-54 121 19 4,738 240 482

1954-55 * * 327 4,613 * * 914

1955-56 * * 521 4,275 * * 1,885

1956-57 598 826 5,025 626 5,909

1957-58 1,495 783 6,873 818 5,798

1958-59 1,682 698 4,312 1,381 7,430

1959-60 2,120 1,536 5,275 1,025 6,533

1960-61 1,748 1,452 4,700 687 9,948

1961-62 1,736 710 4,801 1,992 6,158

1962-63 3,403 528 5,401 1,549 7,084

1963-64 3,104 800 5,805 2,358 6,672
* Estimates 
** Not Available
Source: The West Mexico Vegetable Distributors Association, unpublished reports, July 10, 1964. m  

Nogales, Arizona.
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TABLE No. 2 

VALUE AND QUANTITY OF
MEXICAN FRESH VEGETABLE EXPORTS TO THE UNITED STATES

PERIOD 1959-63
Vegetable Thousand

Dollars
Percent Metric Tons* Percent

Tomatoes 87,923 52.1 502,428 46.6
Cantaloupes 21,495 12.7 206,320 19.1
Strawberries 16,909 10.0 60,635 5.6
Peppers 9,616 5.7 39,452 3.7
Onions 7,754 4.6 58,156 5.4
Watermelons 7,424 4.4 132,351 12.3
Garlic 5,870 3.5 19,771 . 1.8
String Beans 4,586 2.7 15,532 1.4
Cucumbers 4,044 2.4 26,508 2.5
Peas 1,720 1.0 10,181 0.9

Eggplant 977 0.6 4,669 0.4
Squash 491 0.3 2,865 0.3

Totals 168,824 100.0 1,078,876 100.0
* 1 metric ton = 2,204.6 pounds.
Source: United States Imports of Merchandise for Consumption, United 

States Department of Commerce, as cited in "Mexican Fruit and 
Vegetable Exportation", UNPH Bulletin No. 7, 1964, p. 4.
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of 100,486 tons with a value of 17.6 million dollars. Moreover, Mexico 
ships an additional 40 percent of this same volume of tomatoes through 

the United States to Canadian markets.

B, Regions of Production and Exportation

Vegetables are produced in many parts of Mexico, but as this 

report is primarily concerned with the export phase of the industry, the 

discussion is confined to areas that produce vegetables for export.

Three different vegetable export producing zones may be dis

tinguished in the Mexican republic: the West Coast; the Central Zone; 

and the East Coast. (UNPH Bulletin No.7, p. 12).

The West Coast includes the states of Sinaloa, Sonora, and Baja 

California. (See figure No.l). The vegetable producing areas are along 

the coast of the Gulf of California, between the 24th and the 33rd de

grees north of latitude. Numerous valleys situated between the Gulf and 

the foothills of the Western Sierra Madre Range, with altitudes seldom 

exceeding 100 meters (328 feet) above sea level are the favored loca

tions for production of vegetables. Among the diverse horticultural 

production of the West Coast, the main vegetables exported are tomatoes, 

cantaloupes, watermelons, chiles or peppers, garlic, eggplant, squash, 

peas, string beans, and cucumbers. In Table No. 3 it can be seen that 

the states of Sonora and/or Sinaloa are the two main producer-exporter 

states of all vegetables except garlic, onions and strawberries, of 

which Guanajuato is the main producer. The state of Baja California 

has some vegetables producing areas around Ensenada but this state is 

not important in the West Coast export total at present.
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FIGURE 1.. VEGETABLE EXPORTING AREAS OF THE WEST COAST OF MEXICO 11
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TABLE No. 3

PRINCIPAL VEGETABLE EXPORTING STATES

Vegetables States

Tomatoes Sinaloa - Sonora

Watermelons Sinaloa - Michoacan

Cucumbers Sinaloa - Sonora

Cantaloupes Sinaloa - Michoacan

Strawberries Guanajuato - Michoacan

String Beans Sinaloa - Sonora
Green Peas Sinaloa - Sonora

Peppers Sinaloa - Sonora

Onions Guanajuato - Michoacan
Squash Sinaloa - Sonora

Eggplant Sinaloa - Sonora

Garlic Guanajuato - Sonora

Source: "Mexican Fruit and Vegetable Exportation", UHPH Bulletin No.6,
1964, p.13. Culiacan, Sinaloa, Mexico.
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In the State of Sinaloa alone there are three main producing 

areas which are Los Mochis, Guasave, and Culiacan, in increasing order of 

importance. During the year 1962, Culiacan area alone planted 50.4 per

cent of the total area cultivated for horticultural crops, and produced 

82 percent of the total state exports. In Sonora there are two areas 

producing tomatoes: Guaymas and the Valley of Rio Mayo (Municipality of 

Huatabampo).

The Central Zone includes the states of Guanajuato and Michoacan, 

and borders the Central Mesa or Plain of Mexico, located between the 18th 

and 22nd degrees of north latitude, southeast of the West Coast zone. 
Vegetables are produced in small valleys at elevations over 5,000 feet 

above sea level. After the West Coast, this is the most important vege

table exporting area, its production including strawberries, cantaloupes, 

garlic, onions and watermelons.

The East Coast, which consists of the states of Tamaullpas 

(bordering Texas), exports almost exclusively tomatoes and onions.

The present study will focus on the first area mentioned, the 

West Coast.

C. United States Importation of Vegetables 

Source Countries

The importation of vegetables from Mexico takes place between 

November and April and June, when the production of these commodities is 

most costly and risky in the United States. Table 5 shows the sources of 

tomatoes for the United States market from 1950 to 1962. There are other 

countries that export vegetables to the United States. In the case of
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TABLE No. 4

PRINCIPAL EXPORTING MUNICIPALITIES (Counties)

Zone and States Counties

West Coast
Sonora Hermosillo, Guaymas,

and Huatabampo.
Sinaloa Culiacan, Guasave,

and Los Mochis.
Baja California Ensenada

Central Zone
Guanajuato Irapuato, Silao, and 

Celaya
Michoacan Apatzingan, Zamora, 

and Jacona

East Coast
Tamaulipas El Mante and Altamira

Source: "Mexican Fruit and Vegetable Exportation", UNPH Bulletin No. 6,
1964, p. 13, Culiacan, Sinaloa, Mexico.

tomatoes, Italy, for example, exports canned tomatoes to the United States. 

Canada also exports fresh tomatoes, but in the summer months, thus that 

country is not considered a competitor to imports from Mexico. During the 

■winter season the supply of fresh vegetables is limited to Florida, Mexico, 

and the British West Indies. Some late production that ends in the begin

ning of November originates in California. Cuba was an important supplier 

until recent years, but since the season 1961-62, no imports have been 

reported.
From the season 1957-58 to the season 1961-62, United States 

importations of fresh tomatoes have remained relatively stable, with im

portations from countries other than Mexico generally declining. How

ever, imports of canned tomatoes, primarily from Italy, have expanded



15

UNITED STATES IMPORTATIONS OF FRESH TOMATOES BY COUNTRY OF ORIGIN 1950-62%

TABLE No.5

Metric Tons

Year Mexico Canada^ Cuba British 
West Indies

Others Total

1950-51 64,241 955 12,180 1,888 137 79,402

1951-52 77,697 787 7,830 911 1 87,226

1952-53 86,881 1,602 7,139 1,862 130 97,614

1953-54 64,009 1,273 6,521 992 5 72,800

1954-55 33,247 983 4,596 549 40 39,415

1955-56 25,700 376 10,582 553 50 37,261

1956-57 46,497 187 7,516 630 14 54,858

1957-58 105,733 323 16,887 542 28 123,513

1958-59 96,980 * * 9,265 * * 1,178 107,423

1959-60 113,663 * * 21,113 * * 5,536 140,312

1960-61 82,297 1,002 1,516 4,890 1,413 91,118

1961-62 105,350 1,087 * * * * 1,190 107,627

a
b

Year beginning the first of July. 
Includes Newfoundland and Labrador. 

* * Not Reported.
Source: " Foreign Agricultural Trade— Trade by Countries" United States 

Department of Agriculture, as cited, in the "Tomato Yearbook", 
various years. New Jersey, United States.
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very rapidly. Importations of canned tomatoes in 1961-62 were 165 per

cent of the quantity in the 1957-58 season, while in the sane period, 

importations of fresh tomatoes remained stable or even declined.

Export Seasons

The export of vegetables to the United States is seasonal. 

Tomatoes are a typical case, but most of the vegetables follow a similar 

pattern. The planting season for tomatoes is from September to January 

and the harvest season from December to early June with the peak of the 

exportation in February through April.

The export season depends not only on the vegetable in question 

but also on the region of production. Most vegetables enter exportation 

at the same time as tomatoes, but their seasonal distributions vary some

what. Some of the later vegetables are cantaloupes and watermelons. 

Northern regions, like Huatabampo and Guaymas, are early producing cen

ters, but they finish their season very early also. Southern regions start 

exporting later but continue until late May. High temperatures prevent 

the southern regions from starting their season very early and occasional 

frosts prevent the northern region from continuing the season for too 

long. During the last decade, a notable shift of producing centers 

toward the South has taken place, where temperatures are more favorable.

D. Generalities on the Economy of the West Coast of Mexico

The economic activity of the West Coast of Mexico, specifically 

of the vegetable producing areas in Sinaloa and Sonora, is dedicated
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mainly to the production of agricultural products. Commercial fishing is 

also an important branch of the economy in the area. The area imports 

manufactured products from other countries or other Mexican states.

The primary industries provide most of the employment for the 

population, at low incomes however, while secondary and tertiary occupat- 

tions provide fewer jobs but are more remunerative. However, the in

dustrial development of Sinaloa and Sonora is advancing.

The economy of the region is strongly export oriented. The 

production of tomatoes, sugar, cotton, marine food (shrimps, etc.) pro

vide important sources of foreign exchange for the country.

The vegetable industry, though it is small in relation to the 

area cultivated, is very important in relation to the large amount of 

labor used by this industry. But workers in agriculture in general still 

are in a state of underemployment.

An increase in the income of the region will require the develop

ment of secondary and tertiary industries in future years.

A difference exists between the agriculture prevailing in the 

irrigation districts and that of non-irrigated land. The latter is mainly 

of the subsistence type while the former is intensively developed toward 

a market economy, exchanging its products either with other regions in 

Mexico or abroad. Proportionally, the subsistence sector is unimportant 
and in the future will probably disappear.

Though vegetables are the main export products, Sinaloa and 

Sonora also contribute to the Mexican exportation of cotton, sugar, 

rice, and recently of wheat. Some oilseed products, such as cottonseed,
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AREAS AND VALUES FOR MAJOR IRRIGATED CROPS IN THE STATE OF SINALOA8- FOR
THE PERIOD 1958-59 TO 1962-63

TABLE No.6

Crop Hectares Percent Rank Million
Pesos

Percent Rank

Tomato 88,025 6.8 7 648.0 17.5 1

Cotton 206,438 15.8 2 619.3 16.8 2

Rice 262,951 20.2 1 558.7 15.1 3

Sugar 156,553 12.0 3 550.8 14.9 4

Wheat 97,132 7.4 5 207.4 5.6 5

Sesame 87,778 6.7 8 164.0 4.4 6

Beans 101,608 7.8 4 155.4 4.2 7

Safflower 90,309 6.9 6 147.7 4.0 8

Corn 64,558 5.0 9 71.5 1.9 9

Sorghum 46,763 3.6 10 61.0 1.7 10

Chick Pea 32,273 2.4 11 47.3 1.3 11

Others 70,399 5.4 466.5 12.6

Total 1,303,787 100.0 3,697.6 100.0

a Only Includes the irrigation districts.
^ One Mexican Peso equals approximately 0.08 U.S. dollars, or one Dollar 

equals 12.5 Mexican Pesos.
Source: Secretaria de Recursos Hidraulicos. (Secretary of Hydraulic Res- 

sources). Various bulletins as cited in "Sinaloa, Program de 
Desarrollo Economico— Social" C.A.A.D.E.S. Centro de Estudios 
Economicos, Politicos y Sociales. Culiacan, Sinaloa, 1964.
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soybeans, safflower and sesame are exported to other states for process
ing. ( See Table No. 6 ).

The present agricultural use of land in the West Coast area has 

been made possible only through the investment of great amounts of resour

ces in irrigation programs started by the Mexican Government. Concurrently 

with the construction of the irrigation system, the investment in com

munications, water services, education and other services for the incoming 

population, will further stimulate the economy.

Another important source of income of the vegetable producing 

areas is the expanding tourist industry. During the winter thousands of 

United States citizens cross the border in search of warmer temperatures 
which they find along the coasts of Sonora and Sinaloa, in such communi

ties as Puerto Penasco, Guaymas, and Mazatlan. In future years, the ex

pansion of this industry may become one of the main assets for the area.



CHAPTER III

RESOURCES AMD INSTITUTIONS

A. Natural Environment
Valley Regions

The area Is served by numerous rivers that provide the water for 

Irrigation. The main ones for our study are the Fuerte River, Sinaloa 

River, Mocorito River, Tamazula River and Humaya River in Sinaloa, and Rio 
Mayo in Sonora.

The State of Sinaloa and its northern border on Sonora are gener
ally divided into two main regions; the low lands, and the high lands. 
(CAADES, 1964a, pp. 45-46). The region of the Highlands is not important 
for our study since only in the valleys are vegetables grown.

This region is comprised by the valleys formed by the rivers 
mentioned above. All the irrigation districts are concentrated in this 

area. The valleys never exceed 300 feet above sea level. Sonora and 

Sinaloa are at the same latitude as Florida.

Climate, Rainfall, and Temperature

Many different climatic combinations are found in Mexico, and 

some vegetables are harvested every day of the year. Nearly all the areas 
producing vegetables for export are at low elevation, except those in the 

central part of the country which produce onions and garlic. In the states 

of Jalisco and Guanajuato, the most important regions for these crops, the 

elevation is between 5,000 and 6,000 feet. (Smith, 1947, p. 6).
20
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Nearly all the rainfall occurs in the suraner and early fall 

months; June, July, August, and October are the rainy months. Therefore, 

even though most areas receive from 15 to 25 inches of rain annually, 

some form of irrigation is needed in order to produce crops during the 

dry season. In January there are showers but they are not frequent nor 

great enough in volume to affect the irrigation practices at all. The 

vegetable industry does not rely on rainfall. The simmer rain is not 

available for vegetable production since planting does not start until 

the rainy season is nearly over.

In the main area of production on the West Coast the annual 

temperature usually averages about 75 to 80 degrees Fahrenheit, with ex

tremes ranging from a maximum of about 110 and minimum of about 40 degrees. 

The highest temperatures prevail in the late spring and early summer 

months, when it is considered too hot for vegetables to grow well.

There is little variation of the maximum temperatures during the 

year, however the minimum temperatures experience greater change. The 

relatively stable temperatures can be attributed to the modifying ef

fects of the ocean. During the fall and winter months, when vegetables 

are produced, the average temperature is from 65 to 70 degrees. The 

average maximum temperature varies from 80 to 90 degrees. The average 

minimum temperature is between 50 and 60 degrees Fahrenheit.

The subtropical climate makes the effective control of insects 

and diseases both expensive and difficult. Insecticides and fungicides 

must be applied frequently. (Cook, 1964, p. 1).
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Frosts are quite rare in most of these river valleys, but in 

the Mayo River Valley and the Guaymas area there are occasional frosts, 

which make vegetable production hazardous and in some years causes con

siderable losses.

Frost is an important factor in the vegetable production, espe
cially during the flowering and fruiting stages of the plant's growth, 

since frost affects both production and quality. (Cook, 1964, p. l). If 

frost occurs during the flowering stage, the fruit is not formed and most 

of the flowers die, thus reducing the yield. If frost occurs when the 

fruit is forming, deformed fruit results and small and soft fruit are 
present, and maturation is uneven.

Frosts occur primarily in the month of February, but also in 

January and March. A low temperature maintained for two or three days is 

necessary to produce damage in the fruit, thus making the frosts relative

ly harmless in the last two months mentioned.

Soils

The soils are predominantly alluvial type, with heavy structure 

due to the small particles that comprise it. (CAADES, 1964a, p. 45). The 

heavy characteristics of the soils call for the use of heavy equipment in 

the preparation of the land. The soil types vary from valley to valley. 

The Mayo Valley and the Rio Fuerte Valley near Los Mochis have more humus 
than any of the others, Much of the land was covered with bush and shrubs 

originally and was not farmed to any extent until irrigation water was 

made available. When cleared and cultivated, this new land was fertile 

and quite productive (Cecena, 1960, p. 32). Vegetables usually require
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higher percentages of organic matter (humus) than other crops in the 
area.

Since these soils are semidesert, they are slightly alkaline, 

with PH readings from seven to eight. However, most of the vegetables 

are not hurt by these levels of alkalinity, so no special care is taken 

for correcting the PH of the soil by the use of rehabilitating treatments 

such as the application of calcium compounds. The major deficiencies of 

the soil are nitrogen and phosphorous. Other elements are abundant.

Heavy soils have advantages of better retention of moisture, 

less leaching, and consequently allow efficient use of fertilizers. On 

the other hand, they make both machinery and labor operations difficult, 

facilitate development of diseases, and require special breaking of the 

surface after irrigation to facilitate air movement.

B. Developed Resources 

1. Government Influence

Though Mexico is a federal republic comprised of independent 

states, the central government has considerable power to influence the 

economy of the country. The government is directly responsible for pro

grams of development of social overhead, including education, transporta

tion and medical services, as well as operating certain marketing, credit 

and technical assistance programs. The large irrigation projects of the 

West Coast are a direct result of this government activity. The influence 

of the government in determining the institutional framework within which 

the vegetable industry has to operate will be discussed in the subsequent 

sections of the Agrarian Reform, minimum salary, irrigation administration.



24
credit facilities, universities, research, social benefits, and many 

others. There is a close association between the farmers* groups and 

government agencies, made possible by the surprising ability of Mexican 

farmers to organize. The National Union of Vegetable Growers, for example, 

collects some of the taxes of the State of Sinaloa at the port of Nogales, 

Sonora, and the government collects some fees for the Union at Culiacan.

There are, however, many fields in which government activity 

is limited. Sometimes in the provision of necessary public services, 

such as marketing information, the government not only lacks the agency 

for this purpose, but relies on data collected by associations of farmers 

and the irrigation districts. The interest of government in research in 
agriculture for the area and in public extension services for the farmers 
is just starting to take shape.

2. Land
The Agrarian Reform

After the Mexican Revolution, redistribution of the land be

came one of the first programs for the social, political and economic 

progress of the country. It is not in the scope of this work to analyze 

the social and political changes caused by the Land Reform Law; but in 

the economic context the political stability and the new social mobiliza
tion brought by the Land Reform Law have been active stimulants for the 

industrialization of the country. The Mexican Revolution by institution 

and the redistribution of income in favor of a larger number of people, 

promoted the development of markets for manufactured products.
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The main arguments for agrarian reform were based on the desire 

first, to secure a more equitable distribution of income and secondly, 
to develop a more efficient organization of agricultural production.

Before the Revolution, two thirds of the agricultural land in Mexico was 

owned by 835 absentee latifundistas, and 88.4 per cent of the agricultural 

population was landless farmers. (Fernandez y Fernandez, 1961, pp. 30-35). 

The hacienda as a system for organizing production was very inefficient, 

as effective utilization of resources was not a goal of the large land 

owners. Little technical progress was made and capital accumulation was 

not rapid. Under the old system, markets could never develop since the 

wealth was concentrated in a very few hands whose demand for manufactured 
products was not large enough to support domestic industries.

Up to the year 1945 the reform is generally considered a fail

ure in economic terms. Since 1945, however, agricultural production has 

increased very rapidly. Most of the increase is in the production of 

fruits, vegetables, and other irrigated crops. (Witt, 1964, pp. 289).

Tenure Classes; Ejidos and Private Plots

The redistribution of the land forced the end of the hacienda 

system and created two new types of land ownership: The "ejido", and the

small ownership or small private plots. The private ownership of the 

land was restricted by law to what were relatively small plots. The rest 

of the expropiated haciendas were distributed among the peons in a collec

tive form called the "ejido".

An ejido is an agrarian community consisting of twenty or more 

eligible individuals to whom the government has given limited ownership
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of land. The land may be owned and worked either individually or col
lectively. (Fernandez y Fernandez, 1961, p. 26).

The ejldo is used for the exploitation of agriculture, cattle 

raising, forestry and fisheries. The official view of the ruling party, 

the Partido Revolucionario Institutional, P.R.I., is that the private 

ownership of the land will tend to bring back the old system of latifun- 

dios. The ejido system tries to maximize the use of the land and labor 

by giving a small plot to each ejidatario (the ejido member). Unfortunate

ly, qualified management was lacking in this type of land unit. The capi

tal, consisting of horses and oxen, was destroyed during the Revolution 

and the peons were lacking the managerial abilities of their former land
lords. These ejidatarios were unable to organize an efficient exploitation, 

and furthermore, they lacked the facilities of credit, capital, and tech

nology (Fernandez y Fernandez, 1961, p. 37). All these circumstances gave 

the impression that this land reform was going to diminish rather than to " 

increase the total agricultural production. Consequently, the early revo

lutionary governments were cautious in applying these new agrarian laws.

Nearly half of the irrigated land in Sonora and Sinaloa is ope

rated under the ejido system at present (See Tables 7 to 10). At present 

the ejidos have at their disposal better facilities for credit and access 

to scientific and technological advice provided by the government. Some 

of these ejidos are very well mechanized, but still they depend on tech

niques less mechanized than the techniques used by private farmers. The 

Banco Nacional de Credito Ejidal, S.A., is the government agency in charge 

of providing financial assistance to the ejidos.
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The vegetable production for export on the Northwest Coast of 

Mexico takes place almost exclusively on private farms. The ejidos are 

Involved In only a minor way In this kind of production. One exception 

is Tamaulipas where half of the tomato production occurs in ejidos.

The vegetable industry has certain characteristics that inhibit 

the ejidatarios from entering. First, the high degree of technology neces

sary for the production of vegetables is not possessed by the ejidatarios. 

Second, their capital resources are not sufficient to provide for an effi

cient operation. Third, their credit capacity is limited since the Banco 

de Credito Ejidal does not lend money for the production of vegetables.

When a new irrigation district is proposed the government freez
es the prices and forbids sale of land in the area. All areas (farms) in 

excess of 247 acres (100 hectares allowed by law) are expropriated, with

out compensation. Farms with less than 50 hectares (or 125 acres) are not 

touched, except for modifications of their shapes. Farms between 50 and 

100 hectares may or may not be affected, and expropriation is made with 

due compensation. (Fernandez y Fernandez, 1961, p.72). The expropriated 

land is then distributed among those aspiring to be ejidatarios. All par

cel limits are determined according to the requirements of the irrigation 

system, giving the farms a very simple square shape. Ejidos organized in 

this way are interspersed among private farms. The most recent irrigation 

project expropriated all the land and formed exclusively ejido type farms.

Size of Farms

The agrarian laws prohibit the ownership of more than 247 acres 

(100 hectares). The apparent average size of the farm on the books is



28

smaller than the actual size of the farm. Normally one farm is comprised 

of several individual private plots owned by relatives who combine their 

holdings into one large economic unit. This gives the impression that 

whole families are involved in vegetable production.

The overall average size of the farm in the Culiacan Valley is 

15.34 hectares (37.6 acres ). However, for the ejidatarios this average 

is only 6.54 hectares ( 16 acres), while for the private farmers it is 

34.39 hectares (84 acres). (See Table No. 7). This difference in size 

also helps to explain why ejidatarios do not participate in vegetable 

production which requires some large scale operations.

Similarly, in the Fuerte Valley (Los Mochis) the overall average 
size of the farm is 10.57 hectares (26 acres), with an average of 6.78 

hectares (17 acres) for ejidatarios, and 29.39 hectares (73 acres) for 

private farmers. (See Table No. 9). In the Valley of the Mayo River 

in Sonora, the overall average size of the farm was 8.3 hectares (20 

acres), but the ejidatario plot was only 5.5. hectares (14 acres), 

while for the private farmers it was 13.48 hectares (34 acres). (See 

Table No. 10). In general, the size of the plot per ejidatario is ap

parently only one sixth of the average for private plots. However, only 

the head of the family may own a plot. The data mentioned refers to the 

irrigated land and does not include seasonal dry land.

Land Use
It should be expected that with the large investments made in 

irrigation, the land would be exploited to a maximum efficiency. The 

problem is especially grave in the ejidos where large extensions of land
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remain unused during the year, and when used, the crops are of the ex
tensive type.

Repeating the statement already emphasized, irrigation projects 

require not only the initial investment to bring land into cultivation, 

but also the introduction of other complementary investment like better 
seeds, machinery, and fertilizers, and training for the farmers in the 

management and operation of their land. Distribution of irrigated land 

among farmers with neither capital nor knowledge is an inefficient way to 

use the new land. In the years ahead it is expected that continuing accu

mulation of capital will take place and land use will be more efficient.

The new policy is shifting from opening of new lands to inten
sifying use of existing lands, and improvement of production methods. 

(Fernandez y Fernandez, 1961, pp. 75-77). On the West Coast, parti

cularly in the State of Sinaloa, this new policy takes the form of exten

sion services, directed toward increasing agricultural mechanization, use 

of better seeds and varieties, use of fertilizers, and insecticies.

Until several years ago the agricultural land was limited to the 

area around the rivers where it was possible to irrigate by gravity. Today 

the land factor is far from becoming a limiting factor, because of the in

creasing irrigation developments. By the end of 1966 it is calculated that 

an additional 500,000 acres will be brought into cultivation in the region, 

in relation to 1963. The opening of new lands has been associated with a 

shift of production from formerly cultivated land, such as the move of the 

tomato production from the north to the southern regions of the West Coast. 

(CAADES, 1964b).
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In the economic sense, for the vegetable industry, the land fac

tor may be considered of perfectly elastic supply. For the vegetable in

dustry in particular, land nay be bid away from other crops with lower 

profit margins. Since vegetables are the most profitable of the crops in 

the area (as will be demonstrated below) they may easily displace other 

crops. Since the relative area occupied by the industry is very small com

pared to the value of its product, an expansion of the volume of produce 

will effect a less than proportional increase in the area under cultiva

tion. That means that very small pressure will be created in the land 

factor. Furthermore, a large part of the expansion will take the form of 

intensification in the use of existing land, as has been the experience 
in past years. With the opening of new lands, the abundance of the land 

factor may even lower its price.

There is a realization now that with the present agricultural 

land Mexico has enough for supplying its own foods and fibers and some 

for exportation. With improved techniques of production and intensive 

use of the irrigated lands, a large agricultural surplus is possible.

Transfer of Land; Land Values

The ejidatarios are completely denied the right to sell or rent 

their land. (Fernandez y Fernandez, 1961, p. 40). This can only be done 

by private farmers. By law, no private holding can be larger than 100 

hectares; this imposes a limit on expansion toward more efficiency. Many 

of the efficient farmers already have reached the 100 hectares. Combin

ing several private holdings within a family to permit a larger scale and 

more efficient operation is common.
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There is no active land market. Very little private land is 

ever offered for sale. The largest demand for land comes from buyers from 
out of the region wishing to settle there.

The price of one hectare of land runs between three and six 

thousand pesos (100-200 Dollars per acre), according to the distance from 

the main transportation arteries, the quality of the land, and other fac

tors. Renting land is not a common practice in general but some vegetable 

growers do it. Leased land contracts are usually made for only one year. 

The rent paid for a hectare of land runs from 500 to 800 pesos a year 

($16.20 to $26 per acre), depending on the location of the plot, the qual

ity of the land, and on such factors as arrangements on who pays water 
quota.

3. Water

Water Development

The development of the West Coast has been essentially a Govern

ment enterprise started with the construction of irrigation projects, fol
lowed by settlements, communications, land distribution, production and 

marketing facilities, and all the other services that a newly settled pop

ulation requires. (UNPH, Bulletin No. 7, p. 15). The irrigation districts 

have become the framework within and around which the economic activity 

has developed. The irrigation projects have brought into cultivation ex
tensive areas along the coast, but still there is a large area of land 

for which water is available that could be brought into cultivation by 

expansion of the existing irrigation districts or by opening new ones.
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Government Policy

The government policy backing the development of irrigation 

projects rests on the value that the Mexican government places on the 

self-sufficiency of the country in agricultural products, the need of new 

land for land hungry farmers, and the improvement of the diet of the pop

ulation. (Fernandez y Fernandez, 1961, pp. 75-77). This responsibility 

is assumed by the government, primarily for the long range economic de

velopment of the country.

The government does not look for a direct recuperation of the 

cost of the irrigation projects. No payment is made by the farmers for 

land they acquire, neither are payments made for land expropriated, 
except as previously stated. It is the belief that the recuperation 

of costs will be indirect in the form of increasing agricultural produc

tion, providing new jobs for a growing population and the provision 

of external economies for stimulation of new investment.

Water Price

The present irrigated land has plenty of water at almost no cost 

for its use; that is, it assumes a role of almost a free resource. The 

only cost for the farmer is the quota paid for maintenance of the irri

gation system ($8 a year per hectare) and a quota of the same value for 

the use of the water. These quotas are enough to maintain the irrigation 

district and operate it without subsidy by the central government. These 

quotas have a character of fixed costs for the farmers since their pay

ments are not attached to production. The same quota is paid by the far

mer with one crop a year and by the farmer with two or three crops a year.
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no matter if the crop is -watered intensively or uses vater only occasion
ally.

However, in Guaymas where the water is pumped from underground, 
no government subsidy exists and the cost of water for farmers is high.

For vegetable growers in Guaymas this cost is partially offset by the 

savings in transportation to the border. There is certain inequality in 

this since farmers in Guaymas will not be able to compete in the same 

terms as those farmers of the newly created irrigation districts.

The farmers receive other extra services besides the water sup

ply by irrigation authorities: free counseling in irrigation practices, 

meteorological information, soil analysis, conservation advice, etc.

Salinity

Salinity of the water is not a problem in the irrigation dis
tricts using dams, but it has become very acute in the area of Guaymas 

where underground pumped water is used. Large areas are forced out of 

cultivation from the intrusion of sea water on the ground water supply. 
(CAADES, 1964a, p. 46).

Salinity of the soil has become a problem in recent years, main

ly caused by excessive irrigation of the land, especially in the rice 

producing area. The area of Los Mochis has the gravest problem of salin

ity, forcing the government into a program of land reclamation by build

ing a better drainage system, use of rehabilitators and regulating the 

irrigation practices of the farmer very closely. (S.R.H., Irrigation 

District No. 75, Bulletin No. 8, August 1963). Similar steps are being 

taken by other districts to prevent the problem.
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Irrigation Districts

The agency in charge of the irrigation districts is the "Secre- 
taria de Recursos Hidraulicos" (Department of Hydraulic Resources). Each 

irrigation district has its own agency of this department which is in 

charge of regulating the distribution of water among the farmers, the col

lecting of basic information concerning the irrigation district, etc.

They keep, for example, a very close record of the crops cultivated during 

the year. They are the main source of information about the district.

Culiacan River Irrigation District.- This district uses the 

"Sanalona" storage dam to utilize the water of the Tamazula River. It 
irrigates an area of 233,725 acres. The storage dam "Presidente Adolfo 
Lopez Mateos" and distribution system is under construction on the Humaya 

River (which together with the Tamazula forms the Culiacan River), and 

when finished in 1965 and 1966 will bring under irrigation and additional 

area of about 295,232 acres. (UNPH Bulletin No. 7, p. 18).

Guasave Irrigation District.- Originally a system of river 

diversion was used for the irrigation of 30,000 acres, but with the con

struction of a dam the district now irrigates around 90,000 acres. (UNPH, 

Bulletin No. 7, p. 18). With the works now under way, it will be increas
ed to as much as 246,000 acres.

Fuerte River Irrigation District.- The "Miguel Hidalgo" storage 

dam constructed in 1953 irrigates 393,000 acres around Los Mochis, but it 

is being extended to serve a total area of 565,800 acres.

Mayo River Irrigation District.- Begun in 1940 by private parties 

who diverted flood water of the Mayo River to irrigate a small area.
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Later, in 1955, the Mocuzari storage dam was constructed with a capacity 

to irrigate 172,218 acres around Huatabampo. (UHPH, Bulletin No. 7, p.18).

4. Labor

Agricultural Labor

agricultural workers belong to three main categories, easily 

distinguished, even though there is no statistical data evaluating such 

classification. One group is formed by peasants in the highlands that go 

to the valleys to work as farm workers during the time of labor’s great

est demand in the late winter and early spring, when the sugar cane, the 

vegetable, and the tourist industries are at their peak. (CAADES, 1964a, 

pp. 58-60). After this season is completed they return to their land plots 

in the highlands and spend the rest of the year there. The second group 

is comprised of ejidatarios and small farmers that complement their farm 

income by working outside their holdings for their larger neighbors, in 

a rather continuing way. The third group consists of a floating popula

tion of migrant farm workers that move according to the needs of different 

regions and crops. In these idle periods they tend to live in the con

gested slums of the population centers where their families remain. It 

has been this third group that participated to the greatest extent in the 

Bracero program in the United States.

The uniform pattern of agricultural activity in the region re

quires a more or less regular supply of labor during the year. Season

ality is diminished by the fact that different crops have different times 

for their labor requirements. The cotton harvest season, for example, 

takes place in the fall, while the vegetable harvesting season occurs in
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the spring. The sugar cane and the vegetable industries, however, have 

large labor requirements simultaneously. It is thus possible for part 

of the agricultural labor force to stay in the region, shifting from one 

crop to the other.

Composition of the Agricultural Labor Force

Although most of the agricultural workers are males, the vege

table industry presents a particular capacity for using female workers. 

The sugar cane industry uses exclusively men for their labor. The vege

table crops use men for their hard work such as land preparation, plant

ing and transplanting, irrigation, harvesting, and shipping. But women 

are used for all those light activities that require little strength but 

a lot of care and speed, such as packing, selecting, or knitting the 

branches to the trellis in pole tomatoes. Since these activities are 

the most labor consuming operations, women account for around half of the 

total labor used. Women are obviously preferred for working in the pack

ing houses, and the most skilled of them reach salaries of US$10 a day, 

a level which is hardly ever reached by men.

The vegetable industry also uses a lot of teenage boys for some 

of their light work, since normally they accept salaries lower than the 

minimum and the law does not cover them, and because they do not have to 

be separated from men, as usually is the case with women. The cotton in

dustry also uses women in relatively smaller volume for the picking.

In summary, the vegetable industry possesses great advantage 

for facing the competition from the sugar cane industry for labor force 

during the export season, and it is far from facing a labor shortage.
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mainly because of the abundance of labor in the region, the high degree 

of unemployment and underemployment and the alternative of using women 

and children.

Income; Minimum Wage

The income of the agricultural labor force is hard to determine 

because of the seasonality of the working period, the outside jobs main

tained, the private plots owned by some workers, the product consumed by 

the same worker and his family, fringe benefits received by the workers, 

out-of-state migration, etc. (CAADES, 1964a, pp. 73-77). The only guide 
is the use of the minimum salary paid to agricultural workers in the re

gion. For the vegetable industry this salary is 16.5 pesos a day ($1.32) 

and 115.50 pesos for a 48-hour week ($9.25). This minimum salary is the 

most commonly received by the farm workers in the vegetable farms. Higher 

wages are paid on the basis of experience or skill and when a per unit 

rate is applied. The same rules are applied for women workers.

Farm Labor Organizations

It is almost impossible to organize the agricultural labor force 

into unions or syndicates, especially when it is migratory and seasonal.

Until a very few years ago only the sugar cane workers were able 
to organize into a union with relatively successful results. But only two 

years ago by government initiative a general Syndicate of Agricultural 

Workers of the State of Sinaloa was organized. Its activities have not 

been very noticeable and very few workers are affiliated. The first time 

a vegetable grower entered into negotiation with a union and its workers
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in his packing house operation was in 1964-1965 and this provoked a strike. 

It is possible that in the future these unions will become more and more 

active in other packing houses. Some of the growers find it useful to 

maintain good relations with their workers and without pressures try to 

provide dwelling, sanitary, medical and educational facilities.

Automation and its Effects

With the electrification program for the irrigation districts 

during the last decade, the introduction of electrical equipment and auto

matic systems has been possible. Although the vegetable industry uses a 

large quantity of labor, given the relative prices of labor and capital, 

labor is not likely to be replaced by machine in the near future. Father- 

more, many of the labor requirements are for harvesting, packing and se

lecting the fruit and these operations require the observation of color, 

texture, diseases, deformations, etc., that are very difficult or impos

sible to be performed by machine. However, there have been significant 

labor saving improvements in the last few years: the introduction of con

tinuous chains and belts in the packing houses, the automatic selection 

by sizes through perforated belts, and automatic washing and waxing by 

sprinklers and brushes. Also, the automatic nail clipper makes possible 

for one man to do the work of ten with the old system of using a hammer.

5. Credit
Generalities

Again, the Federal Government of Mexico is primarily responsible 

for directing the flow of credit toward the agricultural sector, especially
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to that portion newly created by the irrigation districts. The Government 

activities can be viewed as a direct supplier of credit funds to the far

mers, both ejidatarios and private farmers, and as an indirect source in 

the form of stimulating the private banks to make loans to the farmers. 

(Plaza Mancera, 1963, pp. 1-5). The Government has created a fund for 

the development of crop and livestock industry, and through the Asegura- 

dora Nacional Agricola (National Agricultural Insurance) it insures all 

the agricultural loans. Financial security is thus given to the banks.

Banks

There are two major kinds of banks, the official (governmental) 

and the private banks. The private banks are equally oriented toward 

agriculture, industry and conmerce, although by law, at least 70# of all 

loans should be dedicated to the first two objectives.

Since the area is primarily an agricultural region, the major 

flow of private funds goes to agriculture; around 60 to 70# of total 

loans of the private banks are granted for agricultural purposes. There 

are also private banks for only industrial and commercial purposes. In 

the city of Culiacan there are eight private banks (national, state or 

local levels) and all of them make loans to a greater or lesser extent 
for agriculture. (Plaza Mancera, 1963, pp. 8-10).

There are two government banks oriented exclusively toward agri

culture (branches of the nation-wide banks); they are the Banco Nacional 

de Credito Ejidal (National Bank for Ejidos), and Banco Nacional de Cred- 

ito Agricola (National Bank of Agricultural Credit). The former lends 

exclusively to ejidatarios (individually and collectively) and the latter
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to private farmers, and occasionally to some successful individual ejida- 

tarios. (CAADES, 1964a, pp. 115-117).

Local interest rates on short-term agricultural loans run from 

10 to 12$ per year and are usually lower in the government banks than in 

the private banks. Private lenders also exist but on a limited scale and 

number and usually charge higher rates of interest.

Loans

The most common types of loans for agriculture base the guar

antee on the production for which the loan is made. The funds are releas

ed periodically according to the need for specific operations.

Another type of loan is based on the land as security, but the 

agrarian laws that restrict the ownership of land have limited this type 

of loan to very special occasions and in very limited amounts. As a rule, 

only 4056 of the value of land may be borrowed and so only around 1500 to 

3000 pesos are borrowed per hectare. (CAADES, 1964a, pp. 120-123).

Other alternatives are personal loans, based simply on personal 

consideration, or using farm equipment as security.

Agricultural vs. Horticultural

The above is the general situation of agricultural credit, how

ever, the vegetable industry faces a different situation. No banks, gov

ernment or private, will lend money for production of vegetable crops.

The vegetable growers are left with only two sources of funds, their own 

and loans from private lenders. Most of the larger growers are strong 

enough economically to finance their own operations.
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The reason for the reluctance of credit institutions toward lend

ing for horticultural purposes are understandable: first, vegetable pro

duction is usually one of the roost risky crops because in the physical 

sense it is subject to climatical disturbances, insects and diseases more 

than most of the major crops of the area, (the fact that most of the seed 

is imported from the United States makes the varieties rather susceptible 

to Mexican diseases and insects). Second, the market for vegetables is 

notable for its uncertainty and instability in its prices and exportable 

volume, in contrast to the other crops that have a government sustained 

price regardless of the quantity produced.

Since the production cannot be used as security only the land 

is left as collateral. The Government Insurance for Agricultural loans 

does not insure loans for vegetable production, so the banks, private and 

public, refuse to lend for lack of adequate security.

Source of Funds

The smaller grower, although they usually tend to adjust their 

operations to their own funds, must appeal to private lenders. The only 

private lenders willing and with enough financial capacity to make these 

loans are the distributors of vegetables at Nogales, Arizona. (Cook,

1964, p. 2). The growers and the distributors make contracts in which the 

distributors supply the funds for the production of the vegetables in the 

way of a loan, and the grower in return promises to give his product to 

the distributor for selling in the United States.

In this agreement apparently no interest rates are charged for

the loan. The return on the loan is deducted from the dealers commission
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for the sale of the product. Besides the commission, the dealer also 

has some participation in the profits of the grower. The commission 

runs from 12 to 15# of the price F.O.B. in Nogales, Arizona, and the par

ticipation in the profits runs from 50# a few years ago to "between 33 and 

25# in the most recent seasons. There has been increasing feeling among 

the producers that this type of agreement works against their interest.

At the end of the season the profit margin for the producer has been con

siderably reduced, and experience during the past years suggests that in

dependence and self-sufficiency of the producer is not easily attainable. 
Today most of the large and independent growers attribute their success to 
the fact that they have operated independently.

6. Capital

Buildings, Packing Houses

The packing house is the largest single investment that a grower 

makes. All the larger growers have their own packing houses for their 

products and their smaller neighbors. The major items are: construction 

of about half an acre of concrete floor, with the equipment needed for se

lection, washing, packing, storing and shipping the product to market. All 

packing houses require a refrigerated room for storing the packed product 

ready for shipping. An equipped office must be maintained in the packing 
house in order to keep control of the work and for comnunication on the 
market.

Around the packing house communities of workers have developed, 

most of them of a temporary nature but now becoming permanent communities

with public services appearing. The houses are usually constructed and
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owned by the grower who allows the workers to live there for the export 
season. But, since the packing labor is usually women, growers are find

ing it useful to permit entire families to settle in these houses and so 

have a reliable supply during the season.

Additional buildings are needed for storage of farm material 

and material for the making of boxes, to export the harvest. Also a 

workshop for repairing equipment is commonly found.

Mechanization

Although the vegetable industry is one of the most mechanized 
of the area, many of the agricultural operations in the production of the 

vegetables must be performed by labor. (Cook, 1964, p. 2).

The larger farms present a high degree of mechanization and very 

frequently these Investments have been made with little consideration to 

the economic factors. Local economists and agricultural engineers feel 

that a general over-mechanization or, more concretely, underuse of mechan

ical equipment appears to be the rule rather than the exception. Equip

ment is idle during most of the year because the vegetative period of 

vegetables for export is short and so prevents its intensive use.

The larger and most efficient growers possess all the desired 

equipment, while the smaller growers can survive with a tractor and a 
truck and by paying for those operations that he cannot perform with this 

equipment, like land preparations, selection and packing. The trend is, 

however, toward increasing the use of capital on the smaller farms.

Agricultural engineers in the area recommend a ratio of 1 1/2 

tractors for every 100 hectares (distributed during the entire export
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season). However, most of the vegetable growers have ratios higher than 

this, thus creating an over-mechanization of the farm. This is partly ex

plained because of the frequent breakdowns of the machinery and time re

quired for repairs and by the fluctuation in the usage of the tractor 
during some periods.

Degree of Mechanization.- A study performed by the Secretary of 

Hydraulic Resources on the Agricultural Mechanization in the irrigated dis

tricts throughout Mexico, during the year 1962-63, classifies farms into 

three categories: completely mechanized, partially mechanized, and un
mechanized. Completely mechanized enterprises are those in which all agri
cultural operations are performed with tractors and with adequate machinery, 

according to the standards of present technology. Enterprises partially 

mechanized are considered all those which perform some operations with 

adequate machinery but others using human and animal power, even if the 

adequate machinery is available in the market. Unmechanized enterprises 

are those that use exclusively the power of animals and humans.

Based on this rough classification, the Secretary of Hydraulic 

Resources released results that appear on Tables 7,8,9, and 10, concerning 

some of the key irrigation districts under study in this paper.

From this table it is easy to see the relative disadvantage of 

the ejidos concerning mechanization. A rough comparison between the areas 

and number of ejidos and private plots shows that ejidos usually have an 

average area that is one-fifth or one-sixth of the average area of private 

farms. Ejidos are very seldom mechanized, and very frequently totally un

mechanized. The degree of mechanization is greater for older irrigation



45

TABLE No. 7

DEGREE OF MECHANIZATION AND TYPE OF FARMS IN THE 

IRRIGATION DISTRICT OF CULIACAN RIVER (CULIACAN)

Degree Ejidos
Hectares Number

Private Farms 
Hectares Number

Total
Hectares Number

Totally
Mechanized 27,514 433 27,514 433

Partially
Mechanized 25,073 3,835 33,396 1,338 58,469 5,173

Unmechanized —- — --- ---

TOTAL 25,073 3,835 60,910 1,771 85,983 5,606

Source: "La Mecanizacion Agricola en los Distritos de Riego, ciclo 1962-65" 
Secretaria de Recursos Hidraulicos, Direccion General de Distritos 
de Riego. Informe Estadistico No. 27, September, 1964, Mexico, D.F., 
Mexico.

TABLE No. 8

DEGREE OF MECHANIZATION AND TYPE OF FARMS IN THE 

IRRIGATION DISTRICT OF SINALOA PONIENTE RIVER (GUASAVE)

Degree Ejidos
Hectares Number

Private Farms 
Hectares Number

Total
Hectares Number

Totally
Mechanized _ __ 6,227 122 6,227 122

Partially
Mechanized 11,500 1,841 5,888 272 17,388 2,113

Unmechanized 2,303 2,624 -- — --- 2,303 2,624

TOTAL 13,803 4,465 12,115 394 25,918 4,859

Source: "La Mecanizacion Agricola de los Distritos de Riego, ciclo 1962-63" 
Secretaria de Recursos Hidraulicos, Sept. 1964, Mexico, D.F., Mexico
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TABLE No. 9

DEGREE OF MECHANIZATION AND TYPE OF FARMS IN THE 

IRRIGATION DISTRICT OF THE FUERTE RIVER (LOS MOOES)

Degree Ejidos
Hectares Number

Private Farms 
Hectares Number

Total
Hectares Number

Totally
Mechanized 2,400 239 32,108 484 34,508 723

Partially
Mechanized 77,571 11,558 37,671 1,890 115,242 13,448

Unmechanized —- — --- -  —— ---

TOTAL 79,971 11,797 69,779 2,374 149,750 14,171

Source: "La Mecanizacion Agricola de los Distritos de Riego, ciclo 1962-63" 
Secretaria de Recursos Hidraulicos, Sept. 1964, Mexico, D.F., Mexico

TABLE No. 10

DEGREE OF MECHANIZATION AND TYPE OF FARMS IN THE

IRRIGATION DISTRICT OF THE MAYO RIVER (HUATABAMPO)

Degree Ejidos
Hectares Number

Private Farms 
Hectares Number

Total
Hectares Number

Totally
Mechanized 7,395 1,022 20,885 396 28,280 1,418

Partially
Mechanized 29,297 5,635 27,344 3,183 56,641 8,818

Unmechanized — — — - —- —
TOTAL 36,692 6,657 48,229 3,579 84,921 10,236

Source: "La Mecanizacion Agricola de los Distritos de Riego, ciclo 1962-63" 
Secretaria de Recursos Hidraulicos, Sept. 1964. Mexico,D.F., Mexico



47

districts (Los Mochis and Huatabampo) than in the more recent ones (Culi- 

acan and Guasave). The rate of accumulation of capital is lower for the 

ejidos since very little remains for saving and investing.

7. Institutional Resources 

Agricultural Associations

all of the vegetable growers of the West Coast are members of 

the National Union of Vegetable Growers or Union Nacional de Productores 

Horticolas (U.N.P.H.) with headquarters in Culiacan, Sinaloa, and with 

members in all export-producing areas in the country. This Union has been 
able to work out some agreements with the Mexican Government in order to 

protect its members from domestic speculators, and in setting quality level 

for the products exported.

In each one of the municipalities (counties) of the West Coast, 

and principally in the irrigation districts, all the farmers belong to the 

association of the locality. In Culiacan, for example, the Asociacion de 

Agricultores del Rio Culiacan (A.A.R.C.) is formed by all private farmers 

and some of the ejidatarlos. This association is very interested in the 

vegetable industry since it is the most valuable crop of the area. In 

other local associations primary attention is devoted to other crops.

The local associations of farmers comprise at the same time the 
Confederacion de Asociaciones Agricolas del Estado de Sinaloa (C.A.A.D.E.S.). 

This confederation also is based in Culiacan, Sinaloa.

In general, the U.N.P.H. works at a national level, the C.A.A.D.E.S. 

at a state level and the A.A.R.C. at a local level. All of them are based
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in Culiacan and their activities, though with different emphasis, usually 

overlap and are repeated.

The C.A.A.D.E.S. and U.N.P.H. have an aggressive program for 

both production and marketing. They tax their members to maintain a com

mon office in Culiacan and in Nogales. (Cook, 1964, p. 3). In Culiacan 

they collect information on acreage and production, translate bulletins, 

and support research and other interests of the growers. However, most 

of the vegetable growers depend on the importer at Nogales for technical 

assistance regarding growing and packing, and they visit research centers 

in the United States as well. At the Mexican Government research center 

near Culiacan there is some research activity on vegetables.

The vegetable growers in less important areas usually comply 

with the decisions made by the C.A.A.D.E.S. and the U.N.P.H., with which 

they maintain adequate communication.

Extension Services

The government also has interest in improving the technology 

practiced by the farmers. The Servicio Cooperative de Extension Agri- 

cola was started in 1963 as a cooperative service sponsored by state govern 

ment and association funds. Recently, the Federal Government injected new 

resources and in the future the activities of this service are expected to 

become more important. Very recently the extension service has been es

pecially active in the ejidos, where the need for improvement is greatest. 

The general policy is to provide credit to the private farmers and tech

nological advice to the ejidos. In addition, home-economists are also
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working to improve diets, health conditions, basic medical care, domestic 

crafts and decoration. (CAADES, 1964a, pp. 150-152).

Agricultural Research

One of the main centers of agricultural research on the West 

Coast is the Agricultural experiment Station of the Yaqui River in the 

State of Sonora, founded in the 1930*s and later sponsored by the Rocke

feller Foundation. Development of wheat specially adapted to the area is 

its main accomplishment to date. (CAADES, 1964a, p. 121).

Another research center is the Centro de Fcmento Agricola y 

Ganadero (Center for Improvement of Crops and Livestock) in Ciudad Obregon, 
also in Sonora. It shares facilities with the Agricultural Investigations 

Center for the Northwest in several small stations distributed throughout 

the agricultural regions on the West Coast.

The Experimental Field of Culiacan, Sinaloa founded in 1957, 

has worked in cooperation with private farmers in developing varieties of 

sugar cane and tomatoes specially adapted to the conditions of Culiacan.

However, in general, agricultural research is not extensive. 

Farmers depend largely on the United States for technological improvements. 

Research concerning vegetables is negligible.

The Department of Hydraulic Resources does extensive soil analy
sis and provides this service almost free to the farmers. The I.A.S.A.

(Agricultural Industries, Inc.) and farmers associations provide recom- 

mendations for fertilization of fields while they also serve as distrib

utors of fertilizers. Most of the vegetable growers, however, use the
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services of United States based laboratories to make their fertilizing 

decisions. The distributors usually have an American technician that 

visits the fields of the growers they finance and who makes recomnenda- 
tions concerning the crop.

There are other deficiencies in technological factors for the 

farmer. Meteorological information is nonexistent. Records of tempera

tures and rainfall were started only with the irrigation districts, but 

no weather forecasts are made. Vegetable growers, for whom this informa

tion is especially important, have to rely on information from southern 

Arizona to form their own weather predictions.

For crops other than vegetables, more domestic research is done. 

Crops like rice, sugar cane, wheat and c o m  have been greatly improved 

through experimentation financed by funds from the Government and from 

United States Foundations.

Agricultural Education

The main problem for increasing the productivity of the e idata- 

rlos is not credit or organization but the lack of technical and general 

education in this group. Most of the ejldatarios were peons or former 

landless farmers— very frequently illiterate—  who never have had to make 

economic decisions for their enterprises and whose only experience is 

growing c o m  or beans with backward methods (CAADES, 1964a, pp.134-137). 

There is nothing surprising in the fact that private farmers usually 

maintain higher rates of productivity than the ejidos and that redis

tribution of land from private farmers to ejldatarios results in a net 

decrease in the agricultural production.
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The need for training in agricultural techniques is now well 

realized by the government officials and efforts are being made to spread 

the modern techniques at both the farm and college level. The extension 

service offers the former. At the college level, the University of Sonora 

and Sinaloa have been the main source of agricultural experts for the 

Northwest of Mexico during the recent decades. Activities concerning 

agricultural research are minimal; however, the Depatment of Economics of 

the University of Sinaloa recently has been doing studies of the area 

with primary emphasis in the agricultural sector, particularly the vege
table industry.

The University of Sinaloa in cooperation with the Asociacion de 
Agricultores del Rio Culiacan, (Farmers Association of the Culiacan 

River), maintains a center called Centro de Adiestramiento de Operadores 

de Maquinaria Agricola (C.A.O.M.A.), for training young men as agri

cultural equipment operators. (CAADES, 1964a, pp. 135-37). This center is 

the main source of equipment operators in the Culiacan area.

Marketing Information

Marketing information is essential for both the dealer and the 

producer as it is an important factor in determining the efficiency of 

resource use. The dealer needs information to keep up to the movement 

of the forces of the market in order to sell the product, and the producer 
to base his decisions of what, how, and how much to produce.

For a private firm the marketing information collected will pay 

when benefits derived are greater than the costs. The retention of
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information is justified on the basis of economic losses suffered from 

the knowledge of such information by competitors (Firch,1965). Firch also 

notes:

In the United States the generation and transmission of agricul
tural marketing information has been largely a function of public 
agencies. The public generation and dissemination of marketing 
information seems to be one of the more obvious examples of 
public investment that is justified because the social product 
is much greater than its cost while it s impossible for a pri
vate firm to capture enough of the social product to allow them 
to offer the same services. (Firch, 1965).

The market information system for Mexican vegetables is compiled 

mostly by trade associations of both producers ( agricultural associations 

at the local level, the confederation of these associations in the State 

of Sinaloa, CAADES, and the National Union of Vegetable Growers), distri

butors (West Mexico Vegetable Distributor's Association), and by some 

United States Government agencies (U.S.D.A. and the Department of Gonmerce). 

The gathering and processing of market information by the agricultural 

associations and their confederation is a relatively new function of these 
organizations.

Like the production technology, the marketing information system 

for West Mexico’s vegetable export industry appears to be an extension of 

the United States system. No Mexican Government agency performs this func

tion, although the Department of Statistics keeps a record of the shipment 

and values, but the reports are only published in the annual Foreign Trade 

Publication.

One of the most important agencies of the marketing information 

system for the Mexican vegetables is the West Mexico Vegetable Distributor's 

Association. This association disseminates to its members (distributors)
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Information generated "by the U.S.D.A. on the vegetable production, ship

ment, and prices and also the destination of the vegetables imported from 

Mexico the previous day. The information released by the association of 

vegetables distributors is mostly used by themselves. Very little of this 

information is received by the producers, partly because of the language 

barrier. The same association of distributors provides production infor

mation, including translations of technical bulletins from the U.S.D.A.

The joint office of the CAADES and UNPH, at Nogales, Sonora, is 
the main source of marketing information for Mexico. The information in

cludes daily shipments and prices paid for each one of the vegetables and 
each one of the sizes and types. This office keeps a very accurate re

cord not only of the product but also on the origin of the product, trans

portation system used and other important details of the industry.

The CAADES and UNPH local level offices in Culiacan, Sinaloa, 

are the main centers vhere the imformation concerning the vegetable in

dustry is gathered, computed, processed and analyzed. Other local agri

cultural associations in vegetable areas distribute this information 

among their members on a daily basis.

In the Valley of Culiacan, which is the most important produc

tion center, the Agricultural Association of the Culiacan River (AARC) 

is the most important market and production information source for the 

growers of the valley. This association not only disseminates the informa

tion sent by the Confederation agency in Nogales, Sonora, but also trans

lates and publishes weather, crop, and marketing reports from the vegetable 

producing areas in Florida, and its market in the United States.
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Local daily newspapers in all producing areas give primary im

portance to the vegetable market news. Radio communications with their 

distributors is also an important channel of information for the growers.

The use of market information by larger producing firms and the 
little attention given to it by small firms is partly the cause of in

creasing integration of production and marketing in the vegetable indus

try. ( Firch, 1965). However, the Mexican agrarian laws have prevented 

this influence in the production stage from becoming acute.

8. Communications and Transportation 

An economy of exchange like the one present in the irrigated 
areas of the West Coast is possible only with the existence of a transporta

tion system that permits the movement of the products imported and exported.

There are two main arteries of transportation that run along the 

West Coast. One is the International Highway from Nogales, passing through 

Hermosillo, Guaymas, Ciudad Obregon, Navojoa, Los Mochis, Guasave, Culiacan, 

Mazatlan, and continuing southward to Guadalajara and the other cities in 

the central part of the country. The railroad serves the same towns as the 

highway. Small connecting roads run from the highway to smaller popula

tion centers off the main artery. For the vegetable industry in particular 

these two arteries are of major importance since they connect the producing 

centers with the border of the United States at Nogales and with the cen

ters of domestic market to the South (Cook, 1964, pp.2-3).

In addition to these two arteries only two lines connect the 

region with the eastern part of the country. One is a railroad line from 

Los Mochis to Chihuahua, the other is a highway from Mazatlan to Torreon.
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The development of the highway system, in particular the Inter

national Highway, occurred simultaneously with the introduction of the 

irrigation projects around a decade ago. Furthermore, the irrigation dis

tricts are crossed by an extensive network of paved and secondary roads.

The major packing houses are connected to the International Highway by 

paved roads. The railroad also has sidings for the packing houses located 

within the main producing centers.

From Culiacan, the farthest producing center from Nogales, the 
distance is 605 miles, and from Guaymas, the nearest, only 259 miles.

The West Coast is also connected by maritime lines to the rest 
of the world; especially Baja California on the other side of the Gulf.

The importance of this ocean transportation system for vegetables is small 

except for the fact that a great deal of the importation of machinery and 

fertilizer may come through the ports of Topolobampo or Mazatlan.

Culiacan is the only center with regular airplane service, how

ever, many small planes that can land on short runways are found in the 

other important centers. Transportation of vegetables by plane was tried 

but proved unprofitable.

Radio, Telephone

The need of close contact with the market at Nogales has induced 

the growers to keep a large net of radio communications with their respective 

dealers in Nogales, the Growers Association in their respective towns, and 

among themselves. Each packing house, with very few exceptions, has its 

own radio transmitter and telephone communications, with units installed in 

the cars as the latest innovation.
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9 - Electric Power

Along with the irrigation dams, hydroelectric plants have also 

been installed. (CAADES, 1964a, pp.108-112). However, the use of electri

city in Sinaloa still is below the average for the country as a whole.

Most of the electricity has been used for household purposes 

and very little for industrial purposes. Government companies operate 

the hydroelectric plants of the irrigation districts, but private companies 

still generate around one third of the total electricity, mostly from 
generators of internal combustion or steam.

In 1963 there was three times the amount of electricity generated 

in 1959. With the introduction of the dam "Presidente Adolfo Lopez Mateos" 

and its hydroelectric plant in 1966, this capacity will increase even more.

Each irrigation district has an extensive network of rural elec

trification. All the packing houses have replaced their private generators 

with the general public service. The abundance of electricity may contri

bute greatly to attracting industries.

10- Taxation

There are two major groups of taxes that apply to agriculture: 

the federal taxes and the local taxes, which may be state or regionally 

based (Fernandez y Fernandez, 1961, p.180). The differences are not easily 

defined and overlapping and double taxing occurs. There are differences 

in the taxing of the seasonal lands and the irrigated lands of the irriga

tion districts. Also, the taxing of the ejidos is usually not as high as 

that of the private farmers.
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Some of the taxes are specific, hut most of them are ad valorem. 

Attention is concentrated here in the type of taxes, not in the rates 

themselves because of the labor involved in their calculation.

Federal

a) Tariffs on the importation of agricultural products. Most of 

them are high and of a protective character. Quotas may also be used for 

protecting the domestic producer ( Fernandez y Fernandez, 1961, p.183).

b) Tariffs on the importation of agricultural equipment. When 

similar products are produced in the country tariffs have a protective 
character. When the product is not produced domestically the tariff has 

only fiscal purposes and may produce negative results since it limits the 

entrace of productive equipment.

c) Taxes on the exportation of agricultural products. These 

taxes have only fiscal purposes, though in times of devaluation the State 

may use them for participating in the exchange advantage thus created. 

Generally these taxes are maintained at a minimum to stimulate exporta

tion. Furthermore, some exporters enjoy subsidies in order to put their 

products on the world market.

d) Income Tax. These taxes follow a similar pattern to the in

come tax structure of the United States. A basic level is set and pro

gressive rates are applied. Capital gains enjoy preferential tax rates.

e) There are other small taxes applied on services such as 

transportation, liquor consumption, on the labor used (to provide for 

social security), etc. (Fernandez y Fernandez, 1961, p.185).
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Local Taxes

Federal taxes are applied equally throughout the nation, hut 

local taxes vary from one state to another.

a) Taxes on the land. The intent behind this tax is to stimu

late intensive use of the land factor and discourage farmers from leaving 
land idle. (Elenes, 1963, pp.18-25).

b) Taxes on the agricultural production. These taxes are based 

on the volume of production of some commodities. The effects of these taxes 

are generally undesirable since it may eliminate the economic incentive to 

produce and since they are applied especially to the more productive crops, 
they distort the comparative advantage relationship among the crops of a 
region.

c) Local projects may be financed through taxation. Schools, 

extension sevices, etc., are some of them. Specific taxes for such pro

jects may be applied directly to the beneficiaries of these projects.

In general the ejidatarios are also given preferential treat

ment in local taxation policies (Fernandez y Fernandez, 1961, p.182).

The taxes on exportation and production for vegetable products 

exported are paid in Nogales, Sonora. Usually the office of the CAADES 

collects these taxes and passes them to the Government Treasury. For 

vegetables sold domestically the production taxes are paid at the pro
duction center.



CHAPTER IV

FARM ORGANIZATION AND TECHNOLOGY

A. Farm Organization and Type of Farmers 

Influence of U.S. Know-How

The development of the production and marketing system for the 

vegetable export industry of the West Coast appears to be rather a copy 

or an extension of the industry in the United States (Firch, 1965).

This influence was more evident in the early years of the in
dustry than it is today. Before 1950 there were some U.S. citizens 

involved in production of vegetables but today their presence is not 

conspicuous. All the growers are Mexican citizens even though some have 

foreign ancestors from the U.S., Greece or China. Formerly U.S. owned 

vegetable farms are now in the hands of Mexican farmers. The original 

transmission of production technology was by managers who acquired know

how in the United States before migrating to the West Coast of Mexico 

(Firch, 1965), but today this information is mainly received from U.S. 

technicians that periodically visit the area, and from publications of 

U.S. universities and the U.S. Department of Agriculture. Many of these 

publications are translated and published by the growers association. 

Production technology for vegetables is comparable to that used in the 

Unites States even though the relative prices of capital and labor are 

quite different in the two countries.
59
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The U.S. presence is mainly felt in the distributing companies 

in Nogales, Arizona, which not only are in charge of the distribution of 

the product in the U.S. market, but also are a major source of financial 

assistance to the growers. Some distributors and growers have their, 

business combined; this is mutually beneficial through savings in market

ing costs and payments to intermldiaries.

Management

Most of the farms are administered by their owners who usually 

live in the city and have one Individual supervising the operations.
During the export season they make daily trips to their farms to supervise 

the work but remain in the city the rest of the year.

Each farmer normally has two or three permanent workers. Hired 

labor is of temporary character, used mainly during the harvesting season. 

The permanent workers ususally have their homes and live with their fami

lies on the property, but the temporary workers live in provisional shel

ters in very poor conditions.

Growers operate on their own land; rented land is seldom used 

for vegetable production. The ejidatarios will very willingly rent their 

land, as in fact they do, even when this is considered against the law. 

There are no cooperative farms for the production of vegetables. The 

ejidos, as has already been said, participate to only a limited extent 

in this business because of a lack of adequate credit facilities and 

technical and managerial know-how.
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Size and Organization

Vegetable farms are as a rule about 200-250 acres and very 

rarely under 120 acres. Few of the farms are specialized in one crop.

On the larger farms (which are, legally speaking, several individual plots 

operated jointly), the vegetable production only occupies one third or 

one fourth of the total area. In the same fashion each farm is diversi

fied, growing several vegetables with the view of protection against the 

risk involved in a single vegetable crop. Generally there is specializa

tion in either ground or staked tomatoes, rarely are both found on the 
same farm. On tomato farms often one fourth of the area is dedicated to 

other vegetables. Farms larger than 200 acres usually have their own 

packing houses. Diversification in the vegetable products helps to main

tain the packing houses in more continuous operation. On smaller farms 

the growers send their poroducts to be selected, graded and packed at the 

packing houses of larger producers. When growers are large enough they 

may have their own trademarks, providing some product differentiation.

In the Valley of Culiacan there were about 62 exporters of 

tomatoes during the 1962-63 season; 20 of them exported more than one 

hundred thousand boxes. Only one out of the top 20 and five out of the 

other 42 exported exclusively tomatoes; the rest also shipped other vege
tables such as peppers, peas, cantaloupes, cucumbers, etc.

Cropping Program

Since the land is under irrigation, it is possible for it to 

be worked during the entire year. The cycle of vegetables lasts only 

five months, which means that it is possible for the growers to use
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their land in another crop immediately after the vegetables are over. 

This practice us used "by some growers in the region of Huatahanrpo and 

Guaymas, where cotton is sown following the incorporation of the tomato 

crop in the soil. It has no application in the more southern regions of 

Sinaloa probably because the vegetable season ends later and the rainy 

season starts when the plants of the other crop are still too small. 

Consequently, in the south, land tends to remain idle for a large part 

of the year.

B. Production Technology

A general description of the agricultural operations performed 

in the production of vegetables will provide the basis for the following 

study of the techniques used in growing each of the main vegetables under 

consideration. In this section, some general considerations common to 

all crops will be discussed. The following section will examine the pro

duction practices for specific vegetable crops.

Sequence of Operations
Seedbeds

The sowing of vegetables may be done directly in the field 

(direct planting), or in seedbeds for later transplanting. The use 

of seedbeds is common, the main reason being to eadvance the harvesting 

season by about six weeks. Other advantages of this technique are 

better care during the early weeks of growth until the plants are strong 

enough to withstand field conditions; selection of the stronger plants;
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savings in space and labor by not having to take care of the plants in 

the field; and faster growth. Seedbeds are used on the West Coast during 

the early weeks of the planting season, mainly because of the heavy rain

fall and the invasion of weeds. Later in the season direct planting in 

the field is more widely used.

Seedbeds are used only in tomatoes (both ground and staked), 

bellpeppers and eggplants; however, in all three of them direct planting 

is also feasible.

Seedbed installations occupy an area of about one acre, compris 

ed of a series of beds of standard size ( 3 x 6  feet) framed with boards 
1 or 1 l/2 inches thick that reach 8 to 12 inches above the ground. No 

special kind of soil is used; but some fertilizers, insecticides and 

fungicides are added. Covers for the seedbeds are wood frames of narrow 

(3 inches) boards separated by spaces of the same width.

Distances between rows and seeds, and depth of the seeding 

depend on the kind of vegetables. The plants spend from 4 to 6 weeks in 

the seedbeds receiving special care until they are ready to be transplant 

ed to the field.

Most of the seed is imported from the United States but there 
are some growers who produce their own.

Land Preparation

Subsoiling and Plowing.— Many types of soil are used for vege

table growing on the West Coast of Mexico, but the predominant type is 

clay-loam and clay silts, with high moisture retention and poor air

circulation
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The preparation of the soil begins with the breaking up of the 

subsoil in order to improve the absorption and retention of moisture by 

making it easier for the roots of plants to penetrate. Subsoiling is 

only practiced in lands subjected to very intensive farming and since 

much of the land under irrigation today was only recently brought into 

cultivation there is little need for this operation.

Disking is done before the subsoiling to cut the residues of 

the previous crop. With the plowing operation that follows later, these 

residues are incorporated into the soil at the same time that the soil 
is broken and turned over. The physical qualities of the soil such as 

air circulation, absorption and retention of humidity and incorporation 

of organic matter, are also improved by plowing. Plowing is usually per

formed with disk plows but moldboard plows are also used. Heavy tractors 

usually of the tracklayer type are required to work these lands.

Harrowing.—  After the plowing several harrowings are perform

ed in different directions to break the larger pieces of soil into more 

granular structure to facilitate later planting and cultivation. This 

operation should follow as closely after plowing as practicable. Disk 

harrows are used for this operation, pulled by heavy tractors.

Leveling.—  Just before planting the land is leveled to correct 

the topography of the field and make the most effective use of irrigation 
water.

Other.—  Since the furrow type of irrigation is widely used, 

it is necessary to make beds. Three double moldboards are used for this 

purpose; two beds and the halves of two others are made by each pass.
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The rough beds are later smoothed or shaped either before or in the oper

ation of planting. Distances between furrows vary according to the 

vegetable, the system of production, and other factors.

In recent years the need for rehabilitation of the soils has 

been felt by the farmers. This is due to the salinity problem common 

with irrigated land. Deep plowing, control of irrigation, and the addi

tion of rehab Hit at or s such as gypsum or lime before the plowing help to 

control this problem. Normally no effort is made to modify the PH of 

the soil since vegetables grow very well in slightly alkaline soils.

Planting and Transplanting

If the direct planting system is used the seeds are placed very 

close together and when the plants reach about 4 or 6 inches the weaker 

plants are thinned out. This system saves the farmers the troublesome 

transplanting operation and the investment in the seedbeds, but it re

quires considerably more fungicides, insecticides and weeding than the 

seedling system. Direct planting is practiced in the late part of the 

planting season when the climate is more appropriate.

The transplanting from seedbeds takes place some 4 to 6 weeks 

after the planting, when the seedlings are 5 to 7 inches tall. The 

plants are carried in small baskets to the field. The seedlings are 

planted 1 or 1 1/2 feet apart for staked tomatoes and about 2 1/2 to 

3 1/2 feet for ground tomatoes, eggplants and peppers. The rows are 

from 5 to 8 feet apart depending on the vegetable and the system of pro

duction used. Spacings are usually greater than the U.S. standards. 

Transplanting is done manually and young people are often hired for



this work. Tomatoes easily survive the transplanting but peppers and 

eggplants usually require more care in the operation.

Cultivating

The major reason for cultivating is to destroy and prevent the 

growth of weeds and to facilitate air circulation in the soil by break

ing the hard crust formed after irrigating. A side effect of cultivating 

is that it accumulates soil at the side of the plant which helps keep 

the plant erect, but this is usually washed away by the irrigation.

During the early weeks of the life of the plant, manual labor 

with machetes is employed in cutting weeds in the irrigation canals and 

with small hoes to cultivate very close to the plants. Mules are used 

for pulling cultivators by snail growers in staked tomato fields with 

narrow rows, but the use of the small tractor of the vineyard type is 

becoming more prevalent.

Cultivation is needed more frequently in the first half of the 

life of the vegetable because later the shade of the plant helps to con

trol weeds. Staked tomatoes require less cultivation since the rows are 

narrower and the plants grow taller. Tractor cultivation is performed 

with small cultivators of the pick type with V-shaped cutting edges or 

with mechanical hoes that fit between the rows.

Neither herbicides nor flaming are used for weed killing in 

the West Coast. Mulch is not practicable either because it obstructs 

irrigation.

66
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Fertilization

Some years ago very little importance was given to the com

mercial fertilization of fields. Growers thought that since the land 

was new, fertilization was not needed. Manure and guano (from birds and 

bats) were used however to a great extent.

Today fertilization is given careful attention by the growers.

On the basis of soil and leaf analysis and in conformance to the necessi

ties of the crop, the farmers decide on the amount and kind of fertilizer 

to be supplied. Both liquid and solid fertilizers are applied. Some 

growers have contracts with U.S. laboratories for determining fertiliza
tion requirements.

The most needed elements in the fertilizer are nitrogen and 

phosphorus, since the soil is generally deficient in these elements, but 

the soil contains sufficient potassium. The application of potassium is 

recommended, however, in order to obtain a fruit which is more solid and 

with a harder skin, especially in the case of tomatoes. Minor elements 

are not deficient because of low leaching and the relatively recent use 

of the land. Growers regularly utilize compound fertilizers of the for

mulas 13:13:13 to 16:16:16. Quantities and method of application are 

variable, but generally application is done three times for tomatoes, 

the first one being made with the planting and the others during the grow
ing period in bands beside the growing plant.

Fertilizers are usually Mexican brands but a large part is im

ported from the United States. Some years ago Chilean nitrate was common 

but it became less important as liquid anmonia was found to be a better 
source of nitrogen.
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Irrigation

The irrigation practices vary according to the crop to be irri

gated, the type of soil and the machinery and labor available; but most 

important, with the knowledge of the farmer of irrigation methods. In 

the Valley of Guayms where the cost of water is high, the farmers have 

been forced to use the latest methods to economize on use. Thus they 

use hydrometers to maintain close control of soil moisture, plastic 

liners for the ditches, closer and higher rows and beds around each plant 
when possible.

For the vegetable industry in Sinaloa water costs are relative
ly low, but irrigation cost as a whole amounts to be fairly large share 

of the total production costs (around 5# of production costs for staked 

tomatoes, not including the previously mentioned fees). The higher water 

costs of Sonoraa are the main factor for the higher production costs for 

vegetables prevailing in this area, but are compensated for by the 

smaller transportation costs to the border.

In view of the fact that irrigation requires considerable 

amounts of labor, the growers have adopted the technique of using syphon 

tubes at the head of the rows by which, although requiring greater initial 

investment, they obtain a reduction in labor costs and a more even water 
distribution. This is where an adequate land-leveling operation pays off 

by facilitating future operations.

Considerable work is involved in the preparation of furrows 

and dikes. Making the furrows is continuous work because they are des

troyed during each cultivation and new ones are needed to continue
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irrigating. All irrigation is done by the furrows system. One pre

planting and four more irrigations are made before harvesting. During 

the harvesting season one irrigation is applied every week of the first 

4 or 5 weeks of that period. In the Valley of Guaymas the water is 

pumped from wells but the furrow system is also used for distribution of 

the water in the field.

The agricultural use of water covers crops with large require- 

ments like sugar cane to drought-resistant crops like safflower. Vege

tables are relatively intensive water users but their vegetative period 
is short, so that the yearly use per hectare is not very different from 
other crops. Rice and sugar cane are large users of water per hectare 

together with wheat, cotton, and some other crops.

Concerning the intensity of use, the farmer has the tendency 

to overirrigate his crops. This overirrigation is partly due to lack 

of knowledge about irrigation practices, but also to the fixed cost 

pricing of the water, resulting in no costs for additional units of 

water. To stop this problem the irrigation authorities have developed 

a calendar of irrigating for the different crops of the area, but its 

application is not very popular with the farmers.

The irrigation administration is studying the possibility of 
using a pro rata system for pricing the water, instead of the present 

quota system, in order to press the farmer into using only the necessary 

water. But, this is strongly opposed by the farmers with crops of large 

water requirements.
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There are other costs attached to irrigation, that the farmer 

should take into consideration when irrigating. Labor costs are high 
by Mexican standards and destruction and rebuilding of ditches is cost

ly. Breaking the compact layer formed after irrigating and the elimina

tion of weeds represents another cost. Beside, loss of fertilizer because 

of leaching, and increased development of insects and diseases (fungus 

and bacteria) may be caused by the high soil humidity. These factors 

are, however, very rarely taken into consideration by the farmers.

Insects, Diseases and Their Control

The tropical climate of the West Coast is favorable for the 
development of many diseases and insects, making the production of vege

tables very risky and costly.

A variety of methods are used to control these insects and 

diseases. A common practice is to dust the plants with a hand duster, 

using calcium arsenate and occasionally sulfur.

The most recent development has been the use of the airplane 

for dusting. This was first started in the 1942-43 season, but until 

recent years has not been widely employed. With this method about 100 

hectares can be dusted in an hour, and the amount applied can be regulated 

as desired. By airplane about 12 to 25 pounds of material are used per 
hectare, whereas with hand dusting at least 25 to 50 pounds are needed. 

Dusting by plane is done by flying very close to the ground, usually 

early in the morning or late in the evening when there is relatively 

little wind. A strip of about 40 feet is covered each time the field
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Is crossed. In airplane dusting the coverage of the plants seems to be 

better than with hand dusting because the dust falls in smaller particles 

over the surfaces of the leaves, and because of the air turbulence pro

duced by the aricraft in its passing. Dusting by airplane costs from 

$20 to $25 per hectare for each application.

The most popular insecticides are compounds of DDT, Parathion, 

Sebin, Folition, Gusation and Toxaphene. The most popular fungicides are 

ditiocarbamates, organic fungicides with magnesium and zinc compounds, 

metallic fungicides with copper base, etc.

Experimentation on the biological control of insects is in 
progress by some government agencies. Several types of mosaics (viruses) 

may attack the plant singly or in combination with other fungi, producing 

very complex diseases. The best way to control these types of diseases 

is to use varieties that are resistant to them.

Application of fertilizers and weed-killers is also possible by 

airplane, but rarely used by vegetable growers. On the contrary, some 

growers claim that weed-killers thus sprayed over neighboring cotton and 

wheat field are toxic to their vegetable crops and therefore they are 

seeking restrictions in this respect.

One major plague for the vegetable growers is the "zopilotes" 

or crows, usually found in bands that form black clouds over the fields 

where they stop. The only defence of the farmers against this calamity 

is to hire a man to scare them away.

L
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Harvesting

This is the last operation of the vegetable production process, 

realized when the fruit is ready to be sent to the market. In most vege

tables the operation is relatively simple/ men and women with baskets or 

wooden boxes pick the ripe fruit and carry it to the side of the field 

where it is then taken to the selecting and packing shed. Special care 

is given to selecting fruit just in the right stage of ripeness. All 

ripe fruit is picked, even if it is not suitable for exportation, since 

if it spoils in the field insects and diseases develop and are propagated 

easily to the other fruit. With green tomatoes it is difficult to deter

mine the correct degree of ripeness.

Considerable amounts of labor are necessary for this operation 

and for the subsequent processes of selecting and packing. The harvesting 

season usually lasts 8 weeks per crop and the number of collections de

pends on the vegetable in question.

Irrigations are made between collections because the plant 

consumes great amounts of water during this period. After the last col

lection the plant is cut down and burned or incorporated into the soil.

In staked tomatoes this operation is preceded by the collection of wire, 

poles and stakes that can be used for the next season.

Extra Operations

In certain cases sane extra operations are required in addition 

to the typical ones described above.

Poling and Threading,- This is a major operation done almost 

exclusively in staked tomatoes but used also to a small extent with

L
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peppers and eggplants. Poles 2 inches in diameter and 7 feet long are 

stuck 1 or 1 l/2 feet into the ground every 8 feet, and between each of 

them seven thinner and smaller (6 feet long) stakes are placed. This 

wall of sticks is connected by a series of wires, or cotton and henequen 

(ixtle) threads, like a fence of 6 to 8 levels according to the height 

of the plants and the separation between threads. Every now and then 

during the growing period women are sent to the field to fasten the new 

branches to this net. Finally, one compact wall is formed. This system 

provides for maximum exposure of the plant to the sun, discourages devel
opment of diseases, helps to control weeds, makes for easier harvesting, 

produces larger fruit, and facilitates dusting, fumigation, cultivation, 

etc. This system of growing tomatoes is rapidly replacing the old system 

of ground planting.

In peppers and eggplants, poles 3 or 4 feet tall are stuck in 

the ground and connected by two lines, to help the plants support the 

fruit. This is less common, however, than in tomatoes.

Trimming and Pruning.—  An excess of branches, or branches out 

of place, are economically and physically disadvantageous since they 

obstruct field operations and produce less fruit and too much foliage. 

Pruning is practiced mostly in tomatoes, selecting two main branches 
and periodically eliminating the undesirable ones.

Pollenization. — In the case of cantaloupes and watermelons 

natural pollenization is not efficient, causing reductions in the yields. 

Some growers have introduced the idea of using bees in the field and so 

help in the pollenization. The practice has had some success.
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Calendar of Operations

Table No. 11 presents the sowing and harvesting dates for vege

tables for export produced in the Valley of Culiacan, and in the case of 

transplanted vegetables it shows also the time for transplanting and 

the difference in harvesting time. This general time schedule has many 

limitations since in the northern regions the season for vegetables starts 

much sooner (around 30 days earlier), but it ends when the temperatures 

drop to the freezing point in January or February. The Sinaloa produc

tion starts around December and lasts until the beginning of June. When 
California and Florida start producing in the United States the exporta

tion of Mexican vegetables is abruptly stopped. Tomatoes and peppers are 

cut down while there are still plenty of fruit to be harvested.

The reason for presenting only the two endpoints of the vegeta

ble cycle is that operations are very irregular in the frequency and 

timing of execution. For the same grower, crops other than vegetables 

may have different requirements in number of cultivations, fumigations, 

dustings, etc. All these are dependent on outside variables other than 

the planting of the crop by the farmer. Vegetable crops, however, develop 

in a very regular pattern and present great uniformity in reaching maturi

ty and production at a definite age.

Land preparation operations start about one week before the 

seed is sown in the field, and when transplanting is used, one week before 

the plants are transplanted. Fertilization is distributed into two, three 

or four applications, depending on the vegetable, the requirements, the

L



75

TABLE No. 11

CALENDAR OF OPERATIONS FOR EXPORT VEGETABLES IN THE VALLEY OF CULIACAN

Vegetable and Operation Fran To
Staked Tomatoes

Seedbed Planting Jul 20 Dec 30
Transplanting Aug 20 Jan 30
Direct Planting 
Harvest, green

Oct 1 Dec 30

Transplanted Nov 20 Jun 30
Direct Planted 

Harvest, ripe
Jan 10 Jun 30

Transplanted Jan 1 Jun 30
Direct Planted Jan 20 Jun 30

Ground Tomatoes
Seedbed Planting Jul 20 Dec 30
Transplanting Aug 20 Jan 30
Direct Planting 
Harvest, green

Oct 1 Dec 30

Transplanted Nov 20 Jun 10
Direct Planted Jan 10 Jun 30

Peppers
Seedbed Planting Jul 15 Oct 30
Transplanting Aug 20 Dec 10
Direct Planting 
Harvest

Oct 1 Nov 15

Transplanted Nov 10 Jun 30
Direct Planted Jan 10 Jun 30

Source: E. Roiz Padilla, Unpublished Reports, Asociacion de Agricultores
del Rio Culiacan (AARC). Culiacan, Sinaloa, Mexico.
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TABLE No. 11.- Continued

CALENDAR OF OPERATIONS FOR EXPORT VEGETABLES IN THE VALLEY OF CULIACAN

Vegetable and Operation From To

Cucumbers
Planting Spt 15 Feb 15
Harvest Nov 20 May 10

String Beans
Planting Spt 20 Jan 15
Harvest Nov 20 Apr 15

Peas
Planting Oct 1 Jan 30
Harvest Dec 5 Mar 30

Eggplant
Seedbed Planting Spt 1 Oct 30
Transplanting Oct 1 Nov 30
Harvest Dec 15 Jun 25

Cantaloupes
Planting Dec 1 Jan 30
Harvest Apr 1 Jun 10

Watermelon
Planting Nov 10 Feb 10
Harvest Feb 15 Jun 10

Squash
Planting Spt 15 Feb 15
Harvest Nov 20 May 10

E. Roiz Padilla, Unpublished Reports, Asociacion de Agricult ores 
del Rio Culiacan (AARC). Culiacan, Sinaloa, Mexico.

Source:
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cost and kind of fertilizer, etc. For tomato fields around 8 cultivations 

are necessary, especially during the early life of the plant. Irrigations 

follow an inverse pattern: around 12 irrigations are made, most of them 

when the plant is fully grown and with fruit, since it is then when the 

plant needs the most water.

The operations are distributed so as to have a continuous pro

duction during the export season, but small growers normally work all 

their land at one time and have their harvesting around the middle of 
the season.

The timing of operations has very little correlation with rain
fall. This is understandable since the land is under irrigation and 

because the vegetable planting season begins when the rainfall is almost 

over.

Finally, it is noteworthy here that no such thing as an "agri

cultural year" can be considered on the Mexican West Coast, at least not 

the same concept that is applied in the United States. The climato

logical pattern is such that it is possible to have agricultural activity 

throughout the entire calendar year. Actually, it is feasible to grow 

vegetables during the summer and fall, using of course varieties adapted 

to higher temperatures and humidity. The growers, however, hold the 

general opinion that this seasons are "too hot for vegetables". It is 

the opinion of the author that such is not the true reason. The economic 

factors relating to competing supplies from U.S. producing regions seem 

here to be more important than the natural conditions in preventing vege

tables from being grown during June through November.
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C. Agronomic Characteristics of Vegetable Crops Grown 

In Northwest Mexico

Three main groups can be distinguished among the vegetables 
exported from the Mexican West Coast; the Solanaceous crops, iTvOnrHrig 

tomatoes, peppers, and eggplant; the Vine crops that include cantaloupes, 

watermelons, cucumbers and squash; and a miscellaneous group that in

clude all small vegetables such as string beans, peas, onions, and garlic.

Tomatoes
Solanaceous Crops

Importance.—  Tomatoes are the most important winter vegetable 
export of Mexico to the United States and amount to 40$ of the total 

tonnage of vegetables from the West Coast. The Culiacan Valley produces 

from 70 to 80 percent of all tomatoes exported; Guasave and Los Mochis 

being second in importance. The Guaymas and Huatabampo areas are major 

exporters during the early weeks of the season.

Production . —  Tomatoes can be grown in two ways: the ground or 

flat method, and the staked or poled method. The staked tomatoes normally 

are harvested when the tomato is ripe, while the ground tomatoes are har

vested when they are still green. In late years some growers have used 

certain varieties of staked tomatoes that are possible to pick when the 

fruit is either green or ripe. Production of ripe tomatoes is relatively 

recent and has been increasing in recent years as the transportation fa

cilities have improved. With highway transportation and the new refrig

eration system, green tomatoes have fallen behind ripe tomatoes.
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Tomatoes may be sown either in seedbeds and later transplanted 

to the fields or directly sown in the field. The first method is used 

in the early season and the second for the second half of the planting 

season. One hectare of seedbeds is enough for planting (and replanting) 

40 to 50 hectares of field crop. The planting season for tomatoes is 

from August until January; the harvesting season from December until 

June, with the peak in February through April. Field distances between 

rows are from 6 to 7 feet for staked tomatoes and from 7 to 8 for ground 

tomatoes. Distances between plants vary between 2 and 4 feet, staked 

tomatoes using the shorter spaces.

The main varieties planted are Manapal, Indian River, Homestead, 

Manaluce and Culiacan I. Most of the seed is imported from the United 

States but some varieties are Mexican, usually developed in cooperation 

with some U.S. experimental station or University. Varieties adapted 

for Florida usually give good results on the West Coast.

The Cherry variety is a distinctive kind of tomato. Growers 

consider it more a curiosity than a commercial crop, and grow it only as 

a side product. Only four growers are reported to produce this variety 

in the area of Los Mochis occupying an area no larger than a dozen 

hectares. The method of production is more or less the same as for 

ground tomatoes, but harvesting and selection are made differently. This 

variety is very prolific and matures with great uniformity, qualities 

which make it more adapted to industrialization than for fresh consump

tion. Harvesting is done by picking fruit by fruit, employing mainly 

women. Almost no selection is needed, except for separating second
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quality fruit, since the size and ripeness are very uniform. Cherry to

matoes are packed in small boxes, 2 pounds each, and are shipped in 

vooden crates containing 12 of these boxes. The harvesting period is 

short in duration and "one hectare is enough to inundate the market for 

a week", in the words of an exporter. Growers of this variety feel that 

cherry tomato is gaining increasing acceptance for fresh consumption and 

hope for an expanding demand in future seasons. Records about exporta

tion are not available since they are shipped as "mixed loads", without 

a breakdown of content.

Tomato crops require large amounts of fertilizer. Around 500 

pounds per hectare are recommended for a complete fertilization. Formulas 

of 13:13:13 up to 16:16:16 are most commonly used. Three applications 

are made, one with the transplanting, another during the growing stage 

of the plant, and the last one before the fruit starts forming.

Insects and Diseases.- The most serious pest to tomatoes is 

the tomato pinworm (Keiferia lycopersicella, Busck). Other insects 

quite commonly found in the fruit are the C o m  Ear Worm (Heliotis 

armigera, Hbn.), and the fruit worm, (laphygma frugiperda, A. & S.).

Among the most common diseases found are Railhead Spot, Anthracnose, 

Fusarium Wilt, and the Leaf Spot (Alternaria solan!). Diseases like 

Damping-Off and Bacterial Spot and Tomato Mosaics have been diminished 
by the use of varieties with resistance to these diseases.

Ripe Tomatoes

Actually, two degrees of maturity in this group are distin

guished; the vine-ripe and the red-ripe fruit. Tomatoes for exportation
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are really vine-ripe when picked in the field. The red-ripe tomato is 

not suitable for exportation because it is too mature to last the long 

distances to the consumption center. However, red-ripe tomatoes have to 

be harvested to prevent spreading of infections in the field but are 

separated from the export fruit as "rezaga" (discard) and are sent to the 

domestic market or thrown away as waste. All ripe fruit for exportation 

is grown on the staked system. For the harvesting, groups of 20 pickers 

are organized; 1 stevedore, 1 record keeper, and 1 supervisor are employ

ed with each one of these groups.

Rows are 100 meters long (125 yards) and at the end of the 

field there is a road 5 to 8 meters wide where the field boxes are piled 
and picked up by crate trucks and taken to the packing house. For pick

ing the fruit, workers use boxes or baskets supported around their necks. 
Harvesters are paid according to the number of boxes they fill. The task 

of the supervisor is to watch that the fruit is in the right stage of 

maturity. One group like that just described may fill from 600 to 1000 

field boxes a day, each box containing 20 to 25 pounds. Ripe tomatoes 

must be handled with great care; because of their succulence they are very 

susceptible to bruising.

Green Tomatoes

Green tomatoes are harvested while green; very green. They 

may be grown either on poles or by the ground methods. Ground tomatoes 

are always harvested green. The picking of green tomatoes is somewhat 

difficult because their ripeness is more difficult to determine. Green
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tomatoes are collected once a week whereas ripe tomatoes are collected 

twice a week. The harvesting season for tomato plants, ripe and green, 

lasts from 7 to 8 weeks with the maximum production in the third to fifth 
weeks.

In order to compare the relationship of the two systems of 

growing tomatoes, staked and ground, during the last eight seasons cover

ed by this work, the following table has been included in this section. 

(See Table No.12). This table shows that in the area of Culiacan the 

staked system has replaced the ground system almost completely: in 1956- 

57, when the staked system was introduced, only 3.1$ of the area was 
used for the production of ripe tomatoes by the staked system, even though 

they accounted for 8.4$ of the total tonnage of tomato exported. By 

contrast, in the season 1963-64, 59.0$ of the area dedicated to tomato 

production was using the staked system, and it accounted for 80$ of the 

total volume. If the trend continues, in a few years the ground system 

will probably disappear completely.

The yields obtained in the three right hand columns of Table 

No. 12 assume that all ripe tomatoes exported were produced in the staked 

system and all green tomatoes were ground grown. This assumption is valid 

until the 1963-64 season. Some growers, however, havestarted using the 

staked system for growing green tomatoes, aparently with great success.

Peppers

The methods employed in the production of peppers are much like 

those used for tomatoes. The seed is sown in seedbeds like those for



TABLE No. 12

TRENDS IN ACREAGE AMD PRODUCTION OF STAKED AND GROUND TOMATOES IN THE CULIACAN VALLEY, SINALOA8-

(1956 - 1964)

Season Area (hectares) Exportation (metric tons) Yields (tons per hectare)
Staked Ground Total Ripe Green Total D/A E/B F/c
A B C D E F

1956-57 230 7,530 7,760 3,929 42,855 46,784 17,081 5,691 6,029

1957-58 490 7,073 7,563 11,005 52,979 63,984 22,460 7,490 8,460

1958-59 1,060 11,195 12,255 14,086 49,651 63,737 13,288 4,435 5,201

1959-60 1,710 13,008 14,718 27,298 69,161 96,459 15,964 5,317 6,554

1960-61 4,820 14,223 19,043 32,373 26,600 58,973 6,716 1,870 3,096
1961-62% 2,330 6,132 8,462 52,676 30,051 82,727 22,608 4,901 9,776
1962-63 3,148 2,579 5,745 69,339 28,707 98,046 22,026 11,054 17,066
1963-64 3,780 .2,511 6,291 75,615 18,294 93,909 22,058 8,569 14,928

a Source: Confederacion de Asociaciones Agricolas del Estado de Sinaloa y Asociacion de Agricultores 
del Rio Culiacan, unplublished reports. 

b Regulation of production introduced in 1961-62 season.

8
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tomatoes, or may be planted directly in the field. Usually stakes are 

not used with peppers. The distances between plants in the field is about 

one half the distances allowed for tomatoes, that is, about 3 to 4 feet 

between rows and about 2 feet between plants. This spacing provides for 

about 5000 plants per acre.

Peppers do not require as much fertilization as do tomatoes.

The same kind of fertilizer is recommended but just one third of the a- 

mount. Cultivation is done as frequently as with tomatoes, but larger 

tractors and cultivators may be used since several rows may be covered at 

once because the plants are relatively smaller and closer. Cultivation 

with mules is sometimes practiced. Approximately the same number of 

irrigations as with tomatoes are practiced and with the same distribution. 

Peppers are also harvested by hand picking.

The Bellpepper is the most common type of pepper grown on the 

West Coast. There are several varieties, of which California Wonder is 

the main one. Bellpeppers are shipped in carton boxes of 26 pounds capac

ity or in wooden boxes of 46 pounds capacity. Other types of peppers that 

are grown are the hot-peppers or chiles, of which varieties like Anaheim, 

Caribe, Fresno, and Jalapeno are the most popular. Hot peppers are packed 

in wooden boxes of 18 and 12 kilograms (about 40 and 26 pounds respective

ly). Yields of bellpepers run around 150 boxes, of 21 kilograms each, 

per hectare. Even though there is a great domestic consumption of peppers, 

a larger proportion is exported than in the case of tomatoes, probably due 

to the fact that the quality standards are a restrictive factor of impor

tance for the latter
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Peppers in general are relatively free from insects and dis

eases. The worst pest is the Leaf Roller, (Platynota stultana,Wlms), but 

it is easily controlable with sprays. Virus diseases such as mosaics and 

Spotted Wilt have caused great damage in the last two seasons because they 

are easily spread by vector insects. Some progress is reported in the 

protection of the crop during the 1964-65 season.

Eggplant ^

Eggplant is also a solanaceous plant. The only effective system 

of propagation in the West Coast has been the use of seedbeds. The 

seedlings are transplanted to the field when they are 4 to 8 weeks old 
and they are set 2 to 3 feet apart in rows 3 to 4 feet apart. Fertiliza

tion is not necessarily required; however, growers usually apply a small 

fertilization just before the fruit starts forming. Other operations 

for eggplant are very similar to those for tomatoes and peppers. The 

most popular varieties grown are Black Beauty and Japanese. The fruits 

are harvested as they become large enough. Careful handling is necessary 

to avoid bruisings or injuries to the skin. Eggplant is packed in crates 

containing 18 kilograms (40 pounds) or in boxes of 12 kilograms (26 pounds).

The Vine Crops

Cantaloupes

This is the second largest single vegetable crop exported from 

the West Coast. Production and exportation have increased sharply in 

recent years. The 1963-64 season acreage was almost double that of the



1962-63 season. Practically all cantaloupes are grown in the State of 

Sinaloa, mostly in Samoa and in the Culiacan Valley.

Cantaloupes do "best in a well drained soil supplied with a high 

content of organic matter. Fertilization with nitrogen and phosphorous 

is practiced hut amounts differ widely, generally running from 500 to 

100 pounds per hectare of compound fertilizer of the formula 5:10:10. 

Cantaloupes are sown directly in the field during December and January. 

Seeds are planted in small hills at 3 to 5 feet intervals; the distances 

between rows is 5 to 6 feet, and three to four seeds go in every hill.

An adequate supply of moisture is necessary and frequent irrigations are 

applied. Cultivation is delicate and shallow to avoid injury to the 
roots.

The harvest season is mid-April to mid-June and typically ends 
abruptly when heavy shiptments start from the Yuma, Arizona, area. Some 

of the growers have imported several hives of bees, hoping that their 

aid in pollenization will improve the early set of melons.

Harvesting cantaloupes require experience in determining the 

right stage of maturity for picking. All the picking is done with big 

bags; no equipment is used except for trailers and trucks for transpor

tation of the fruit to the shipping house.

Mildew and virus diseases are the principal problem encountered 
in growing high quality melons. However, rats that migrate from the 

desert and canefields may also damage mature melons.

The most common insects that attack cantaloupes are the beetles 

which not only chew the plant but also serve as a carrier for wilt and
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mosaic viruses. Aphids are also frequently found. Two or three kinds of 

borers exists; their main control is rotation of crops. D.D.T. is not 

used with vine crops in general because it stunts the vines and reduces 

yields. Bacterial wilt and Mosaic are the two main diseases. Both of 

them cause great losses because they are easily transmitted by the men
tioned insects.

Cucumber and Squash

Their culture is almost identical with the cantaloupes, though 

there are differences in spacing in the field. Diseases are the same 

that affect cantaloupes. Mexican vegetable growers have not been very 
successful with cucumbers in the Culiacan area. The varieties of cucum

ber most widely used are Palmeto, and Marketer; while for squash they 

are Italian, China, Summer, Yellow, Straight Neck, and Table Queen.

Watermelons

The acreage of watermelons is about equally divided between 

Sonora and Sinaloa. Acreage and production show a steady increase in 

the last few years. Much of the watermelon that appears to come from 

Sinaloa really comes from Nayarit, the State just south of Sinaloa.

Virus diseases are the principal problem in growing watermelons. 

Nearly all the fruit grown are of the Peacock variety, and they are small 

in size, ranging from 15 to 22 pounds. Watermelons are usually shipped 

in staked body trucks to Nogales, Arizona, where they are graded and 

loaded in larger trucks or railroad cars.
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Miscellaneous Vegetables

This group includes peas, string beans, garlic, and onions. The 

first two are considered beans and the other two are bulbs.

String Beans and Peas

The exportation of these vegetables has been relatively static 

throughout the last decade, and small in absolute terms. Only around 5 

million pounds of peas and 7 million of string beans are exported by the 

West Coast per year, and it appears unlikely that any substantial increase 

will take place in the near future. These two vegetables are shipped 

along with tomatoes or peppers in "mixed loads" of vegetables, in trucks 

and trailers. They follow exactly the same treatment as tomatoes as far 

as exportation procedure is concerned.

Both string beans and peas are shipped either in wooden boxes 

containing 12 kilograms (26.4 pounds) or in crates of 16 kilograms (35.2 

pounds). Varieties of string beans grown in the West Coast are Kentucky, 

Valentine, and Bush; and for peas the sweet type is the most common, but 

a few hectares of China Peas have been harvested in the recent seasons.

Onions and Garlic

Onions and garlic are not important in volume (tonnage) among 

the vegetables exported from the West Coast. A maximum of 500 tons of 

garlic are exported during a season; and onions are exported in even less 

volume. Aparently they are the only vegetables that have shown some de

crease in volume exported during the last few seasons.
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Much of the volume of these vegetables is not produced in the 

West Coast itself but in states more to the south, such as Guanajuato and 

Michoacan, where the cool moist weather of the highlands is more propi

tious for their growth.



CHAPTER V

MARKETING

This chapter describes the stages of the marketing process from 

the time the vegetables arrive at the packing house through the final 

shipment to the wholesale buyer in the United States and Canada. It will 

conclude with a discussion of a number of related issues including the 

economic characteristics of the market, supply and demand, and the reg

ulatory system.

A. Packing and Shipping

A decade ago only green tomatoes were grown, and selection and 

packing were done in the field. The introduction of ripe tomatoes in 

1955-56 made necessary the packing houses, structures where the harvested 

vegetables are selected, packed, and shipped. (Good, 1965, p. 6). The 

packing houses are connected with the main highways or to the railway. 

Large producers have their own packing houses and select and pack the 

product of their small neighbors. Selection and packing operations are 

mechanized to a high extent.

Labor used by the packing houses consists mainly of women and 

is housed in settlements nearby. These small communities thus created 

have such features as educational, medical, and recreational facilities, 

but most of these are of very low standards.

90
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Selection and Packing

The process of selection of the vegetables consists of several 

steps: first, fruit with diseases, bruises, broken skin of advanced

maturity is eliminated; the good fruit then is washed, brushed, and wax

ed. Wax is used to protect against infection, improve appearance, con

serve flavor, and prevent loss of water. Cantalopes receive instead of 

wax, a bath with a special solution which inhibits the formation of mold 

due to the large quantity of ice used in shipment. (UNPH Bulletin No. 7, 

p. 40).

A machine with continuous perforated belts then automatically 
sorts the fruit according to size. Each size falls into a bin where wo

men separate them by the degree of maturity (coloring). The selection is 

so rigorous that only one third to one half of the picked tomatoes are 

exported. Quality standards are maintained that are higher than the 

importation standards set by the United States Government.

With the exception of watermelons, which are handled in bulk, 

horticultural products exported need containers. As a rule these con

tainers are wooden boxes or crates with capacity for 25 to 45 pounds of 

produce. Their appearance has received increasing attention in recent 

seasons. Each packing house assembles its own boxes; but packers must 

meet the specifications which the Union Nacional de Productores de Horta- 

lizas (UNPH) has determined for each product. (UNPH Bulletin No. 7, 

p. 40). Tomatoes are packed in standard crates of the following dimen

sions: width 13.5"; length 17.5"; height 8" for lugs and 6" for flats.
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The number of tomatoes per box varies. Different sizes are 

identified by using the number of fruits along each side of the box.

Fox example, a 5 x 6 size means that there are 5 tomatoes across and 6 

tomatoes lengthwise. Sizes thus determined vary from 4 x 4 ,  the largest, 

to 7 x 8, the smallest, with intermediary sizes. Large sizes ( 4 x 6 ,  

5 x 5 ,  5 x 6 ,  and 6 x 6 )  are packed in layers of 2 in a box; while the 

smaller sizes ( 6 x 6 ,  7 x 7 ,  and 7 x 8 )  are packed in layers of three 

(lugs). (Batiz Conessi, 1961, p. 36-40). The use of cartons of 40 

pounds capacity for packing green tomatoes has recently become widespread.

Each packing house has a trademark for its product and sells it 

through a single distributor, though sometimes two tradenames are used 
for products of different qualities.

Shipping

Following selection and packing the produce is placed in re

frigerated rooms for cooling, a period of 3 to 4 hours, after which it is 

ready for shipment. The cooling rooms have a storage capacity ranging 

from 3 to 20 trailers. In the trailer the crates are arranged in such a 
way as to facilitate ventilation and refrigeration. The cooling system 

using ice blocks and fans is most frequently found, but seme trailers 

now use the electro-mechanical regrigeration system. Each packing house 

has a small plant to make the ice blocks, For green tomatoes a tempera

ture 50 to 60 degrees Fahrenheit and 85 to 90 per cent humidity are re

commended. Ripe tomatoes need a temperature of 45 to 50 degrees and 
the same humidity (Batiz Canesi, 1961, pp.40-43). The effectiveness of
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the refrigeration depends not only on the temperature and humidity hut 
also on air circulation, arrangement of the boxes, etc.

Shipping requires special personnel such as carlcoders, car 

bracers, and nailers. It is important to secure the boxes to protect the 

fruit from mechnical injury during the trip. Both trucks and railroads 

have strict regulations for the loading and securing of the cargo with 

which the shippers must comply. Then green product is sent mostly by 

railroad. The boxes are piled compactly but only in 3 to 4 layers, leav

ing half of the car empty to keep cold air circulating.

The highway distances from the producing center to the Nogales 
border crossing are: from Culiacan, 605 miles; from Guasave, 514; from 

Los Mochis, 480; from Huatabampo, 409; from Guaymas, 259; and from Her- 

mosillo, 174 miles. (UNPH Bulletin No.7, p.46).

Until about a decade ago the vegetables were transported exclu

sively by railroad. Since that time highway have been greatly improved 

and rapid shipment by truck and refrigerated trailers has been possible. 

This pemited a shift from green to ripe tomatoes. Today, since most 

of the production is ripe tomatoes, almost half of the total vegetable 

export is done by truck. In tomatoes, about 55$ are shipped by truck, 

and 45$ by railroad. (See Table No. 13). The tendency is to increase the 

difference even more. Trailers also transport about 2/3 of the peppers 

and 90$ of cucumbers. In other vegetables the railroad cars are almost 

unchallenged. The railroads are striving hard to provide a service 

comparable in flexibility to the truck service. The introduction of mo

d e m  refrigerated railroad cars now make possible the shipment by train



of ripe tomatoes. The introduction of the "piggy-hack" system also 

offers better facilities.

Trucks can deliver products from Culiacan to Nogales in 18 

hours. The crossing is possible vithin 2 to 4 hours of arrival, -while the 

railroad requires around 40 hours to get to the border and must wait until 

the afternoon (2 to 5 p.m.) to make the border crossing (Cook, 1964, 

p. 3-4). One trailer has an average capacity from 12 to 16 hundred tomato 

boxes. The railroad cars with standard refrigeration have approximately 

the same volume capacity but only 5 to 6 hundred boxes are shipped be

cause of the limited capacity of the cooling system. Newer railroad cars 

with the electro-mechanical refrigeration system make it possible to use 

the full capacity of the car. The "piggy-back" van uses this refrigera

tion system and its capacity is usually a little more than that of the 

trailers. Presently, highway and railroad systems are very modem and 

efficient, and competition between them is keen.

From Culiacan to Nogales the transportation cost for a trailer 

is around 500 dollars. If the product is sent by railroad the rates, for 

example, are US$1.04 per hundred pounds to Tucson, Arizona, and US$2.63 

per hundred pounds to all points beyond Tucson as far as Montreal, Canada. 

There are small extra charges for refrigeration and the time that the 

grower keeps it in the packing house. If the shipper wants to use a 

whole car for himself, he can pay the fixed tariff of US$450.00 from 

Culiacan to Montreal with the right to two stops en route. This arrange

ment is especially good for shipping to distant markets.

94
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In shipments by railroad the sale usually takes place before 

the product leaves the shipping point, but it is possible to sent the cargo 

addressed to be unloaded in Toronto or Montreal, Canada. It can be stop

ped en route through the United States twice at no extra cost. The buyer 

can inspect it and accept or refuse it. If the cargo crosses the United 

States without being sold, it is sold in one of the Canadian markets.

These arrangements give more flexibility to the distributor to send the 

product to any market he wishes or to change the destination point accord

ing to the daily circumstances. This also save the operation of unloading 

at Nogales, Arizona. Since the farthest markets benefit most from this 

rate system, most of the produce sent by railroad is green tomatoes and 

other vegetables not susceptible to rapid maturation during the trip.

Once in the United States, most of the produce is distributed 

by railroads, from the distributor's warehouses to the wholesale agencies 

in the market cities. To nearby market centers, such as Arizona or Cali

fornia trailers are best suited for rapid distribution. Upon arrival in 

Nogales, Sonora, the inspection requires the unloading of randomly select

ed boxes. After the boxes have been inspected they are resecured and the 
truck may proceed across the border.

B. Exportation and Selling

The process of crossing the border at Nogales involves the 

following steps: U.S. government inspection, clearance for export by Mex

ican authorities, clearance for import by U.S. authorities, and delivery 

of the product to the distributors in Nogales, Arizona, for sales and
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shipment. The following sections describe this process in some detail, 

starting with the inspection service.

U.S. Department of Agriculture Inspection Service

ALL shipments of vegetables and melons entering the United 

States from the West Coast of Mexico are required to pass certain speci

fications set by the U.S. Department of Agriculture. The same quality 

standards used for classifying U.S. vegetables are used, consisting of a 

system of 100 points for the highest quality produce. The purpose of the 

inspection service is to determine the quality of the product.

The inspection is performed by U.S inspectors before the produce 

enters the United States. The inspection is carried out in an area 5 miles 
south of the border in the outskirts of Nogales, Sonora, Mexico. A 

special parking lot for trailers was constructed by the Vegetable Growers* 

Association just across the highway from the field where the railroad cars 

are inspected. Grading is made on a sample basis. Several boxes are taken 

at random from the car and are classified and the average for the ship
ment is taken to be that of the sample.

A car is checked by two inspectors, one of them is in charge of 

preventing the passing of diseases and the other is in charge of making 

the quality classification of the product according to the uniformity of 

the fruit, its coloring, size, etc. Several vegetables are cut open to 

check for certain diseases and insects. The U.S.D.A. inspection certifi

cate given by the inspectors includes such items as percentage of contain

ers conforming to the U.S. grade, number of containers in the car.



97
description of the label, how the car is loaded, packed, size and uniform
ity of size of the product, quality and condition of the shipment, stage 

of maturity and uniformity of the fruit.

Every day one or two shipments are thoroughly checked for 

violations. CAADES imposes severe penalties on any firm that "plates" or 

"stacks" a load (putting high quality boxes on the outside of the load). 

The Union can impose fines or require the complete unloading of the ship

ment or other measures in order to assure the highest quality of the Mex

ican product. For repeated violations they may even be denied the right 

to export any produce for one season (Cook, 1964, p.4).

This inspection service is provided daily from 7 to 4 p.m., but 
the bulk of the inspections are done in the morning hours. Tuesday has 

the least volume of traffic because most producing centers do not operate 

on Sundays and it takes two days for the product to reach the border.

The custom brokers have agents and offices at the inspection points to 

report the results of the inspection for each shipment in order to speed 

up the paper work that is involved in this job. The product in trailers 

may cross the border as soon as the permits are issued, but the product 

in railroad cars has to wait until the afternoon hours to cross. This 

is one of the advantages that some producers find in sending their pro

duct by trailer. The results of the inspection are witheld until all the 

trailers have been inspected in order to eliminate any unfairness to the 
last cars inspected.

The inspection is paid for by the car, at a rate of U.S.$4.00 

per carload. The labor involved in the loading and unloading of the car
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for Inspection is paid by the same agent of the Mexican Custom Broker, 

since they are the most interested in speeding the operation. Their 

inspection certificates are of primary importance in bargaining for the 

price of a shipment. Sales and claims by buyers and sellers are based 

almost entirely on the classification on these certificates.

Two general classes of tomatoes are exported. No. One quality 

consist of fruit with very uniform characteristics, with certain degree 

of ripeness to allow for some transportation, clean, well shaped, smooth, 

no diseases, no sunburns, no frost damage, discolorations, splits, puffi

ness, worm injury, deformation, etc. (Cecena, 1960, pp.90-98). No. Two 

quality is fruit of the same type with the same characteristics but to 

a lesser degree. Actually, only in exceptional cases is fruit of U.S. No.2 

quality allowed by the Mexican Union of Vegetable Growers, to cross.

These products are not usually shipped by the producers, but by commercial 

opportunists, who send the lower grade fruit through other border points 

when the prices are high. In 1963 the Union worked out an agreement with 

the Secretary of Agriculture of the Mexican Government to issue Shipping 

Permits and Certificates of Origin at border points in order to prevent 

the exportation of such shipments. The U.S.D.A. inspection certificate 

is an indispensible requisite in order to obtain the Certificate of Origin 

and Shipment Permit issued by UNPH. The Mexican Customs House does not 

permit the exportation of any horticultural product which is not accom

panied by this certificate. The quality standards for exportation deter

mined by the Mexican Producers Association are above the standards estab

lished by the U.S. Department of Agriculture. Lower grades do not enter
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the United States or Canada, but are either unloaded and dumped in 

Nogales, Sonora, Mexico, or are unloaded and sorted so that the remainder 

grades 80/6 U.S. 1 or better.

In Table 13, the inspection results for trailers and refriger

ated railroad cars during the 1962-63 season that crossed through Nogales 

are noted. Almost all railroad cars passed with more than 80% U.S. No. 1 

inspection; of a total of 7,720 cars only 831 had inspections of less than 

80% U.S. No. 1 or 10.8%. Tomato cars (mostly green tomatoes) 99.6% were 

classified above this level, 83% of chili peppers, 71.8% of mixed cars,

93% of green peas, 73.8% of cucumbers, 85% of watermelons, 69.5% of can

taloupes . In trailers the inspection results were even better since 95% 
of the total crossed with more than 80% U.S. No. 1.

Custom Brokers

There are two customs brokers involved in the passage of the 

shipment across the border: the Mexican broker who takes charge of the

exportation procedures, and the United States broker who takes charge of 

the importation. These customs brokers are intermediaries between the 

Mexican producer and the distributor who will handle the selling, repack- 

ingd shipping procedures in the U.S.

The Mexican customs broker hires and pays the labor needed in 

the loading and unloading during the inspection, and sometimes pays for 

certain fees and duties that later are passed to the shipper of dealer. 

U.S. and Mexican brokers work closely together and have the entire re

sponsibility for the moving of the produce across the border. When they 

have all the papers cleared, they order the car lot across. Both Mexican



TABLE No. 13

FRUITS AND VEGETABLES SHIPPED VIA NOGALES, SONORA, BY FORM OF SHIPMENT AND U.S. GRADE (1962-63)
Number of Shipments

Shipping Form 
and U.S. Grade

Tomatoes Mixed
Cars

Peppers Green
Peas

Cucumbers Water
melons

Canta
loupes

Total

SHIPPED BY RAILROAD 
U.S. Fancy 3
U.S. No. 1 3,144 35 145 56 45 134 1,084
87-89$ U.S. No.l 711 17 36 52 6 27 50
85-86$ U.S. No.l 431 21 94 102 20 213 136
80-84$ U.S. No.l 40 6 46 42 2 144 47
75-79$ U.S. No.l 12 2 19 12 — 49 3
U.S. Commercial ■* — — 1 —  — — —  —  — 277
U.S. No. 2 16 1 mmmmmm 26 35 17
Less than

75$ U.S. No.l 7 12 44 7 1 8 282
Total 4,345 no 385 271 103 610 1,896 7,720

SHIPPED BY TRUCK
Extra U.S. 1 •mmmmm mmmmmm mmmmmm 157 mmmmmm

U.S. No. 1 732 •mmmmm 3 mmmmmm 418 1 4
87-89$ U.S. No.l 1,200 •mmmmm 378 mmmmm. 24 - —— 1
85-86$ U.S. No.l 2,233 mmmmmm 43 mmmmmm 55 mmmmmm ---
80-84$ U.S. No.l 1,229 •mmmmm 74 mmmmmm 14 mmmmmm

75-79$ U.S. No.l 60 mmmmmm 147 mmmmmm -— mmmmmm mm mm mm

U.S. Combination --- mmmmmm —-— mmmmmm 4
U.S. No. 2 --- mmmmmm 83 mmmmmm ---
Less than

75$ U.S. No.l 9 _ _ _ 36 1 1 2
Total 5,463 681 1 752 1 11 6,909 h

Source: U.N.P.H. Bulletin No. 6, p. 44.
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and U.S. brokers are working simultaneously on the same shipment so as 

to facilitate the crossing.

The person in the producing area in charge of the shipping of 

the vegetable notifies his representative (the distributor) at Nogales 

that the car has been sent. The representative then mkes the arrange

ments for the arrival of the car. After the inspection is performed, the 

results are transmitted to the distributor so that he can start the selg 

ling phase.

After the crossing the vans are unloaded in the distributor's 

storage house where they await reshipment to the buyer. The customs bro

ker may pay all the fees and tariffs until it is cleared through some 

other custom house in the United States. The fees for the Mexican broker 

is Mex. $4.00 per ton and for the United States broker about U.S. $12.50 

per car, on all vegetables. There are five main customs brokers on the 

Mexican side of the border and three on the United States side that handle 

almost all the vegetables exported.

The trailers are usually pulled from the truck compound to the 

distributor's storage houses by tractors owned by the distributer. The 

tractors that bring the trailer form Culiacan to Nogales, Sonora, may re

turn immediately upon arrival with an empty trailer. This saves the use 

of these tractors during inspection, crossing, and unloading. In the 

United States the produce is unloaded in the distributor's storage houses, 
which are located in the outskirts of Nogales, Arizona.
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Distributors

The Mexican growers have financial and marketing arrangements 

with the United States distributing firms, most of which have their head

quarters in Nogales, Arizona. These firms, (often called dealers) receive 

the product from the grower after it passes the border requirements, and 

they in turn sell the product to buyers from the United States and 
Canada. (Cook, 1964, p.3).

The offices and commission firms established at Nogales usually 

do a better job of selling than an individual grower without experience, 

because these firms have established contacts with the buyers in many of 

the main wholesale markets for vegetables. The association of distribu
tors performs many functions that the growers would not be able to do 

effectively, for example, the translation of bulletins, the collection 

and distribution of marketing, crop and weather information. The rela

tions between the grower, broker, and distributor usually are well esta

blished, and shifting is not frequent.

The growers and the distributors and the custom brokers are in 

continual contact through short wave radio, communicating the nature of 

the shipment, sent by the producing center so that at the time the ship

ment arrives at Nogales the border procedures are almost cleared and 

completed. Just as soon as the inspection and quality certificate is 

obtained at the shipping point and this information is sent by radio to 
the distributor, the selling operations begin.
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Sales

The sale of the product takes place between the distributor 

(or dealer) as a representative of the producer and the buyer as a rep

resentative of the wholesaler from one of the main markets of the United 

States or Canada. The larger buyers have their representatives in 

Nogales; they are known as the cash customers and usually are able to 

obtain better arrangements for their companies. The smaller wholesalers 

buy through brokers. The need for direct representatives is highest in 

times of strong demand for vegetables. When the demand is weak and 

prices are down, the dealers have to rely upon their long distance con

tacts with regular customers. hfetny of the vegetables are sold by tele

phone or telegraph, with direct contact between the dealer and the buyer. 

The buyer also wires or telephones the dealer indicating what he wants 

and accepting or refusing offers.

The distributors have their own storage houses where the trucks 

are unloaded and the product is rearranged. The distributors then make 

the shipping arrangements according to the wishes of the buyer. Usually 

the product remains in the storage house only a few hours before it is 

reloaded in shipment to a buyer. The unloading, storage, and reloading 

is paid for by the distributor, (cook, 1964, p. 4).

The sale of the truck lot may be made just as it comes from 

Mexico, but transportation regulations of the United States do not per

mit Mexican trucks to travel within the United States. Consequently, 

the product has to be transferred from one truck to the other in the 

distributors storage house. Truck cargos are usually sold FOB Nogales,
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Arizona, when the product is received by the distributor, with the duty, 

crossing and other charges paid directly by the Mexican producer (di

rectly or through the Mexican broker).

For vegetables sent by railroad, the sale is usually made 

before the product leaves the producing areas, so that unloading and 

reloading is not necessary at Nogales. The shipment may then continue 

directly to the buyer's station. (CAADES, 1964b). In this case, the 

Nogales distributor invoices the buyer for the price of the product FOB 

Mexican shipping point, the United States import duty, and 10^ per con

tainer to cover the distributors commission and crossing charges.

Since the sale operation is carried out between the dealer 

and the buyer, the dealer takes care of the accounting record. He may 

pay for all the expenses of duties, taxes, customs broker's commission, 

and for transportation etc., and then deduct his own expenses and com

mission; the remainder is sent to the grower.

C. Duties and Commissions 
Mexican Exportation Duties

Besides the state production taxes and the transportation taxes 

imposed by the Mexican Government on exported vegetables, exportation 

duties are also charged. These charges are very small, sufficient only 

to cover the services provided by the Government during exportation.

The following table shown gives the charges for each vegetable. It is 

important to notice that both specific and ad valorem rates are applied, 

not just one.
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MEXICAN EXPORTATION DUTIES ON VEGETABLES (1964) 
(All Values in Mexican Pesos)

TABLE No. 14

Vegetable Specific Rate
per kilogram

Ad valorem Official Rate 
per kilogram

Total
per kilogram

Tomato 0.01 2.0# $1.20 $0,039
Cantaloupe Exempted 7.0# $2.00 $0.1428
Watermelon Exempted 7.0# $1.00 $0.0714
Peppers Exempted 8.0# $0.65 $0,053
Cucumbers Exempted 10.0# $0.80 $0.0816
Peas Exempted 10.0# $0.75 $0.0765
Eggplant Exempted Exempted $0.75 $0,000
Squash Exempted Exempted $0.30 $0,000

Source: CAADES, Departmento de Estudios Economia y Estadistica, un
published data.

The "official price" is an arbitrary price assumed by the 
Mexican Government for calculation of exportation values, and the ex

portation duties. These prices are chronically below the market price 
for the product.

U.S. Importation Duties

The U.S. tariffs charged on Mexican vegetables normally are 

the general rates established by the Tariff Act of 1930 for all foreign 

countries, (with the notable exception of Cuba, which enjoyed preferen

tial charges in most of its exports of fruits and vegetables to te
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United States). (U.S. Tariff Commission, 1961, p.7). During the Second 

World War a special agreement reduced the duties on Mexican vegetables 

but this agreement was ended in January 1, 1951, and the general duties 

were again applied. All tariff rates in this section are given in cents 

of a dollar.

Tomatoes

The tariff rate for fresh tomatoes vary according to the time 

of the importation, with the highest rates for the months in which the 

U.S. domestic production is at its peak. The current duties for Mexican 

tomatoes (either green or ripe) are shown below: (U.S.Tariff Commission, 
1961, p. 150).

Period of Entry Rate (cents per pound)
Sept. 1 to Nov. 14 2.1
Nov. 15 to Feb. 28 (29) 1.5
Mar. 1 to Jul. 14 2.1
Jul. 15 to Aug. 31 1.5

Cantaloupes

Cantaloupes were not especially provided for in the Tariff Act 

of 1930 but in the past few years virtually all U.S. imports have been 

dutiable at 35% ad valorem, the statutory rate, under the provision for 

"...fruits in their natural state,....not especially provided for."

(U.S. Tariff Commission, 1961, p.39).
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Watermelons

Watermelons are not specially provided for in the Tariff Act 

of 1930 either, but receive a reduced general rate of duty of 20$ ad 

valorem, by virtue of the obligation under article 1 of the G.A.T.T. not 

to increase the absolute margin existing on April 10, 1947. (U.S. Tariff 
Commission, 1961, p. 58.).

Peppers

For peppers in their natural state the present general rate of 

duty is 2.5 cents of a dollar per pound, which based on the value of 

imports in 1960 was equivalent to 24.1$ ad valorem. (U.S. Tariff Commis
sion, 1961, p.210).

Cucumbers

The presently applicable rates of duty for cucumbers in their 

natural state, are shown in the following tabulation:

Imports entered in Bate of duty

January, February and December 2.2 ^ per lb.

March-June and September-November 3.0 per lb.

July to August 1.5 ^ per lb.

Eggplant

For eggplant the general rate of 1.1 per pound is used in 

January-March and December, and the general rate of 1.5 ^ per pound in 

April-November. (U.S. Tariff Commission, 1961, p. 197).
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Squash

The present general rate is 1.1 ^ per pound throughout the 

entire year (U.S. Tariff Commission, 1961, p. 223).

Among the problems that underdeveloped countries find in the 

way of their economic progress are those of the accumulation of capital 

and introduction of advanced technology. This capital and techniques 

of production have to be imported from the developed countries, and paid 

for with the foreigh exchange received by the export of raw materials, 

either of minerals or agricultural nature. Thus the ability of a country 

to accumulate capital is directly related to the value of the agricul

tural production exported. Foreigh aid programs may provide a temporary 

help and increased capacity for importation of capital, but must not be 

taken as a substitute for exports. The international trade barriers im

posed by the industrialized countries to protect their own farmers from 

competition from abroad are detrimental to the underdeveloped countries 

by limiting the volume of their exports, and hence their capacity for 

importing capital goods. Tariffs are one form of these international 

barriers, and may be of two kinds, fixed (a fixed rate per unit of pro

duct), or ad valorem ( a per cent of the value of sale).

Both types of rate are applied by the United States against 

importation of vegetables, but they tend to be mainly fixed rates (spe

cific rates). This type of tariffs are more discriminatory than the ad 

valorem because they remain fixed regardless of the variations of the 

market, and even when the prices are reduced to very low levels. To
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what extent are these tariffs effective in protecting the Florida grow

ers from Mexican competition is a question to he answered by the second 

study of the overall Project.

The vegetable export industry is an important source of foreign 

exchange for Mexico, but also a source of revenue for the U.S. Govern

ment. The tariff is sometimes higher than the revenue to the growers 

(CAADES, Bulletin No. 17, Sep. 1964, pp. 15-20). In staked tomatoes, for 

example, the net revenue per hectare for the producers is $6,468 pesos 

and the U.S. tariff alone is $11,543 pesos. This of course induces the 

growers* association and the Mexican government to claim unfair treat

ment by the U.S. tariff barriers. Up to now no reported progress has 
been achieved in this respect.

Distributors Commissions

The sales commission is charged either as a percentage of the 

price obtained or on a fixed rate. For railroad shipments, including 

green tomatoes, cantaloupes, peas and peppers, the firms work on a regu

lar commission basis at the usuallcharge of 10 to 15 cents (U.S.) per 

container (box, crate, carton, etc), plus an additional flat charge of 

U.S.$60.00 per carload of 608 boxes in average. Most of the truck ship

ments, and therefore most of the exported ripe tomatoes, peppers and 

cucumbers, are charged on a percentage of the price f.o.b. Nogales, Ari

zona, which ranges from 10 to 15 per cent. Larger producers have better 

arrangements and may enjoy commissions as low as 8 per cent. Some grow

ers are important shareholders in a distributing company. Others have



no
their own distribution agent in Nogales, Arizona, doing the selling, 

most of the small growers, however, prefer to consign their product to 

one of the distributing companies.

There has arisen in the Mexican vegetable industry an impres

sion that the present distribution system is not in the best interest 

of the Mexican growers. The fonowlng discussion presents the case for 

each point of view:

It is true that the price of the vegetables is determined in 

a very competitive market, but it is not true on the other hand, that 

there is competition in all stages of the vegetable distribution process. 

Competition exists among the distributors in selling, but not in buying. 

There is little competition among the distributors to acquire the product 

from the producers. This competition takes place not at the time of 

distribution but at the very beginning of the season before land prepa

ration operations are started. Agreements are reached between the dis

tributor and the producer in which the distributor obligates himself to 

finance the production, selection, packing, and shipping costs of the 

producer. The producer, on the other hand, obligates the whole of his 

production to the distributor who has given him financial assistance.

It is undeniable that the distributor performs a function for 

which a charge must be made, but the present commission is quite high 

even by United States standards (Cook, 1964, p.4), and is thought by 

some to be somewhat out of proportion to the risk and investment of the 

distributor compared to those of the producer.
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Since the distributor is never the owner of the product he 

carries no responsibility for damage in transportation or storage. When 

a buyer is dissatisfied with a shipment sent to him he can ask for re

placement of the shipment, however, the cost of the replacement is charg

ed entirely to the grower. (Cecena, 1960, pp.104-108)

The distributor more of less eliminates the risk of loss since 

the minimum price for which he will sell a box of ripe tomatoes is 

US$2.25 ( the level at which the production regulations go into effect). 

From this $2.25 he receives up to 15$ or 33 cents per box. Furthermore, 

as the price of tomatoes increases, the distributor's commission also 

increases. Also, the growers argue, the distributors more than compen

sate for their financing with their participation in the profit of the 

enterprise, which usually runs from 25 to 33 per cent.

It is this high cost of distribution that forces some Mexican 

growers to think of the possibility of performing the distribution func

tion themselves. Several attempts have been made to organize a distrib

uting agency in the United States managed by the Mexicans themselves.

Some opposition comes from growers who already have established connec

tions and interest in conmon with some of the distributors. Most of the 

advisors in the economic departments in the association of growers or 

general farmers of the producing areas agree that there is need to pre

sent a common front in the distributing process (Cecena, 1960, p. 119). 

Propositions have been made to create such an organization but have not 
yet been realized.
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From the point of view of the distributors the commissions are 

never too high. They argue that the feeling of unfairness among growers 

is due to lack of understanding on the actual costs of the distribut

ing process. The distributors commission must cover such costs of sell

ing as office space, equipment and personel, and the large expense of a 

fast and extensive communication network (radio, telephone, and telegraph). 

Moreover, the distributor also must discount a return for his financing 

of the production, and pay dues to the West Mexico Vegetable Distributors’ 

Association. This Association performs services of direct or indirect 

benefit for the growers such as collection and report of weather, crop, 

and marketing information, as well as supervision and technical assist

ance during the production, harvest, and packing of the product. (Cook, 
1964, p.4).

Interestingly enough the growers find the fixed charges on 

vegetables sent by railroad acceptable and reasonable, and their com

plaints are focused most of all on the percentage charges on truck-trans

ported produce. The question then should be to weigh the extra costs 

incurred by the distributor in selling the produce transported by truck 

compared to the costs for selling product transported by rail, against 

the additional charges and commissions: The fixed rate on railroad ship

ments amounts to about 20 cents per container (including the commission 

charges and the flat payment for brokerage), while the percentage charge 

will usually exceed 35 cents of a dollar per container on the truck 

shipments. In selling produce shipped by railroad the distributor only 

incurs the normal expenses of selling. In selling produce shipped by
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truck the distributor requires a sizeable investment in the warehouse, 

cooling equipment, trucks, tractors, and labor employed in unloading and 

reloading the produce over and above the costs incurred in the selling 
operation.

The inability of the Mexican growers to establish a distribut

ing agency for themselves in Nogales, Arizona, to compete with the already 

established distributors, even though there is no apparent restrictions 

on entry, does not appear to be consistent with the allegation that the 

distributors are enjoying excessive profits.

D. The Domestic Market

On the West Coast of Mexico vegetable production is dedicated 

mostly to exportation, but the domestic market is becoming increasingly 

of interest to the growers. With the improvement of transportation in 

the last few years, it has become profitable to send the second grade 

product to the large Mexican cities in the interior. Up to now, only 

the best quality product was exported and the remaining was discarded or 

sold at almost zero price to local distributors (Cecena, 1960, pp. 98-103). 

The expansion of the domestic market may prove to be one of the main im

provements in the industry in the near future..

The locallmarket is not large enough to absorb non-exportable 

production. Most of the growers sell this second grade product at ex

tremely low prices to the "rezagueros" who take it to the markets of 

major Mexican cities: Guadalajara, Monterrey, Mexico City, etc. Some of 

this product has been exported through other border points to the United



States In tines of strong demand, with consequent loss to the growers. 

This operation has "been stopped by agreement of the National Union of 

Vegetable Growers (UNPH) and the Mexican Government.

In the domestic market the growers are not in a position to 

bargain for good prices, since the supply greatly exceeds the demand at 

any non-zero price in the domestic market. (Cecena, 1960, pp. 98-103). 

Some growers have realized the importance of taking advantage of the 

domestic market and have established agents in the main cities of Mexico 

to distribute their product in times when the United States and Canadian 

demand is weak. Propositions and projects already have been considered 

to use also the second quality product for processing instead of letting 

it waste, giving it away to the cattle, to the birds, or to the "rezague- 
ros".

This second quality produce constitutes an extra income for 

the growers; however, it is not a stabilizing factor for the fluctuations 

of the export market since the "rezagueros" are quite attentive to these 

fluctuations and offer minimum prices that the growers must accept.

Cases are reported where the packing houses have paid the rezagueros 

for taking away the unexportable product.

During the 1963-64 season, it was calculated that about 15$  of 

the production in the Valley of Culiacan was thrown away as waste; the 

remaining 85$ was either exported or sent to the domestic market.

104,000 tons were exported and around 42,000 tons were sent to the na

tional market. In other words, 30$ of the net useful production was

114
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sent to the domestic market and 70$ to the export market. Of the total 

production, 60$ was exported, 25 was sent to the domestic market, and 

15$ was wasted. Other possible uses of the waste product are as ferti

lizers, and compost in the field.

E. The Market Supply of Vegetables

All vegetables do not follow the same pattern of seasonality 

but in order to simplify the following discussion the attention is focus

ed exclusively on tomatoes, since this is the single most important vege

table in this study and is very representative of the marketing problems 

encountered by all vegetables for exportation. The tomato supply may be 

considered in three categories: the instant supply, the short run supply, 
and the long-run supply.

The instant supply includes that product which is in Nogales, 

in transit, and in storage in the packing houses in the producing centers. 

This supply encompasses the product during a four day period that it 

takes to harvest, select, pack, ship, and cross the border, when it is 

ready to be put on sale in Nogales, Arizona (Cecena, 1960, p.16). The 

perishable character of tomatoes conmands a prompt delivery and consump

tion, allowing little time for storage or transportation. Besides, 

agricultural crops follow a seasonal pattern, and vegetables, especially, 

are quite exact in reaching harvesting time.

The instant supply for tomatoes is said to be inelastic because 

the grower cannot regulate his offering according to the prices. The 

inelasticity is greater for ripe tomatoes than for green tomatoes
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because of the facility of green tomatoes for storage in refrigerated 

rooms for longer periods. At any given moment therefore, the instant 

supply schedule would appear to be an almost perfectly vertical line. 

(Cecena, 1960, pp. 16-20).

The short run supply includes the product considered in the 

light of a longer period of time; this means that the producer may have 

some power to regulate it according to the cost and the prices foreseen. 

The short run supply is almost beyond control of the individual grower. 

He has no control over the prices due to quantity or quality of his pro

duct, after the time of the planting has been decided. (Cecena, 1960, 

p. 20-21). He may, however, try to put his produce in the period of 

higher prices. It is possible to retard or advance the time of harvest 

for a week or two by using fertilizers, but these practices are not used 
by growers.

Once the harvesting season starts, the growers find it better 

to ship all his product, so long as the prices received cover the varia

ble costs incurred in putting the product on the market.

The short run supply is not as inelastic as the instant supply 

since it allows for seme manipulation by the individual grower and by 

the growers acting as a whole, by agreement on the distribution of 

their production during the export season. (Cecena, 1960, pp. 20-21).

The long run supply period includes a span of time long enough 

for all factors of production to be adjusted to market conditions. From 

one year to another a grower can make all necessary adjustments to his 

expectations of prices for the coming season.
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Land area planted is the main factor which can be varied from 

one season to another. In the long run, the supply is determined by the 

area cultivated and the yields obtained. Yields are dependent on the 

production techniques and the climatic conditions. However, in the par

ticular case of vegetables for export, yields are also dependent on mar

ket conditions since yields normally are measured in terms of the export

ed boxes per unit of area. When demand is great, the number of boxes per 

hectare is high, and vice versa. That is, two kinds of yields may be 

distinguished, the physical one in terms of product produced, the other, 

economic, refers to the product actually exported. (CAADES, 1964b).

In Table No. 15 the supply of tomatoes for the winter-spring 

period for the United States and the sources of this supply are shown. 

•Analysis of this table shows that the total supply of tomatoes during the 

period 1956-63 has fluctuated but also had an obvious upward tendency: 

from the original supply of 166,274 tons in 1956-57, to a maximum of 
253,424 in 1962-63.

Mexico and Florida have been the source of this supply. Both 

have increased their participation in absolute volumes but at different 

rates. The greatest increase accrues to Florida. Mexico has diminished 

its relative importance as a supplier of winter tomatoes even though its 

exports have increased considerably. During the period 1956-61 the aver

age participation of Florida was 89,535 tons and of Mexico 87,623 tons. 

The average for the period 1961-63 was 147,465 tons and 106,775 tons, 

respectively. From almost 50 percet of the total supply Mexico has de

clined t represent around 40 per cent .(CAADES, 1964a).
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• TABLE No. 15

PRODUCTION FOR THE U.S. WINTER-SPRING TOMATO MARKET 

___________________ (Metric tons)___________________

Season Florida Mexico Total

1956-57 120,466 45,808 166,274

1957-58 28,752 104,197 132,949

1958-59 83,997 96,037 180,034

1959-60 67,949 111,150 179,099

1960-61 146,512 80,923 226,805

Average 89,535 87,623 177,032

1961-62 148,780 107,274 256,064

1962-63 146,149 106,275 252,424

Average 147,465 106,775 254,424

Source: Compiled by CAADES from: Carncross, John W .} "American Tomato
Yearbook", various years. New Jersey, U.S.; and U.S. Depart
ment of Commerce, Report Ft 110, "U.S. Imports of Merchandise 
for Consumption," various years, Washington, D.C., U.S.
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At this point we turn the attention to the other factors of 

production employed by the vegetable industry, so as to be able to evalu

ate the character of the long run supply of vegetables for export from 

the West Coast.

. It has been shown earlier that land, labor, water and other 

resources are apparently in such ample supply that this region of Mexico 

could supply the entire demand for fresh vegetables from the United States 

and Canada during the winter-spring seasons. Credit is the. only obvious

ly Imited resource in Mexico, but this factor could no doubt be supplied 

from U.S. sources, as in the past.

F. Regulation of Tomato Production 

and its Effects

After the disastrous prices in the 1960-61 season, the vegeta

ble growers of Mexico decided to organize in order to prevent such dam

aging events from being repeated. The result was the development of a 

voluntary system for the control of the area dedicated to the production 

of tomatoes. (Only tomatoes are affected by this system; other vegetables 

are sold according to the free play of the market).

The National Union of Vegetable Growers (UNPH) is the associa

tion mainly responsible for the regulation system but both the CAADES 

and the Asociacion de Agricultores del Rio Culiacan (AARC) are major 

participants in the decision making process concerning the regulation 

system. These associations estimated the demand in the United States 

and Canada and tried to adjust the production to that demand. In
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1961-62, which was the first year the regulation system was applied, the 

area dedicated to tomatoes was reduced to 45 per cent of the amount sown 

in 1960-61. Each grower's area was reduced in that proportion. (CAADES, 
1965).

At first only the total supply was affected by the regulation 

but later, in 1964, the system was extended to influence the instant 

supply by establishing some restrictions on the daily exportation of 

tomatoes when prices drop lower than certain predetermined levels. For 

ripe tomatoes in three layers the minimum price was set at US$2.50, and 

for the boxes of two layers it was set at US$2.25,(except for the 6x6 

size in which it was set at US$2.50). For green tomatoes certain ship

ments to the export market are suspended as soon as the prices for a box 

of 30 pounds drop lower than US$1.74 (f.o.b. shipping point), and US$2.00 

for a crate or carton box of 40 pounds. Three kinds of restrictions are 

applied in this case: The first is the suspension of shipments of small 

sizes for all kinds of tomatoes, and in the case of ripe tomatoes also 

the larger sizes. Second, the inspection requirements for exportation 

is also increased from the proportion of 80$ of the load which grades 

U.S. No. One, to 85$. The third restriction consists of the suspension 

of other sizes according to their respective prices. Another restric

tion considered but very seldom applied consists of the control of the 

supply by limiting the number of shipments that cross the border daily. 

(CAADES Bulletin No.27, Jul. 1965, pp.13-22).

The regulations affect both the long-run (total volume in a 

season) supply, and the instant supply (daily volume of produce entering
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the market), hut leaves untouched the short run supply (the month by 

month volume). Up to now the growers themselves decide the time of the 

season to send their production to the market, but suggestions have been 

made to establish a regulation of the distribution and timing of plant

ing (or harvesting), throughout the season, so as to avoid concentration 

of produce in some particular months.

Results of the Long-Run Supply Regulation

Table No. 16 presents an analysis, developed by the Asociacion 

de Agricultores del Rio Culiacan, of the effects of the regulation In the 

tomato industry In the Culiacan area through the last eight seasons. Two 

periods are compared: the "free period", with no regulation, from 1956
to 1961, and the "regulation period", 1961-64.

During the period 1956-61 the area planted Increased except 

for the season 1957-58 when the area planted was slightly less than the 

year before. The maximum was reached In the season 1960-61 when 19,043 

hectares were planted In tomatoes. The average for this period was 

12,268 hectares per season. With the introduction of the regulation in 

the season 1961-62 only 8,462 hectares were put into production. The 

following year the area was reduced even more to 6,004, and for the 

1963-64 season the area was increased slightly to 6,387 hectares. The 

average for the second period was 6,951 hectares, about half of the 
average for the first period.

To analyze the effects of the program on the tomato industry 

we distinguish two categories of costs. The production costs are those 

incurred prior to the harvest, and the marketing costs include those



TABLE No. 16

AREA, COSTS AND RETURNS OF THE TOMATO INDUSTRY IN THE VALLEY OF CULIACAN, 1956-1964

(All Values in Thousand Pesos)
Season Hectares "Exportation

(Tons)
Production
Costs

Total
Costs

Gross
Revenue

Net
Revenue

N O  R E G U L A T I O N
1956-57 7,760 46,784 28,770 80,810 94,504 5,693
1957-58 7,563 63,984 29,900 111,728 147,803 36,075
1958-59 12,255 63,737 50,313 131,666 138,309 6,643
1959-60 14,718 94,549 63,483 186,299 216,068 29,770
1960-61 19,043 58,973 100,390 174,680 120,895 - 53,786
Average8, 12,268 65,987 53,571 138,637 143,516 4,879

W I T H R E G U L A T I O N
1961-62 8,462 82,727 45,927 149,771 169,590 19,819
1962-63 6,004 98,046 44,072 166,795 233,349 66,555
1963-64 6,387 103,088 49,486 177,938 319,573 141,635
Average8, 6,951 94,620 46,495 164,835 240,838 76,003
a Figures may not be exact due to rounding.
Source: Secretary of Hydraulic Resources, District No.10. (Secretaria de Recursos Hidraulicos,

Distrito de Riego 10) and Asociacion de Agricultores del Rio Culiacan (AARC).
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expenses incurred from the harvest until the tomatoes cross the border 

and are ready for sale in the United States. Marketing costs thus in

clude harvesting, packing, shipping, and exportation costs. (CAADES,1965).

The production costs per unit of area planted are more or less 

fixed and are relatively independent of yield; marketing costs, on the 

contrary, are directly related to the volume of exports. The figures 

used in Table No.16 for costs and returns are those estimated by the 

Secretaria de Recursos Hidraulicos and the Asociacion de Agricultores 

del Rio Culiacan; they may not coincide exactly with the costs and re

turns established in the following chapter of this study.

With the introduction of staked tomatoes the cost per hectare 

was three times as much as for ground tomatoes, but since production was 

also three times greater, the cost per ton of produce remained approxi

mately the same. This fact in intself, however, would account for higher 

net revenues per hectare, other things remaining the same.

The column of production costs shows that during the non-regu

lated period, 1956 to 1961, the production costs increased from $28.77 

million pesos in the 1956-57 season to $100.39 million in the 1960-61 

season. As soon as the regulation became effective the costs of produc

tion diminished in 1961-62 to $45.92 million, or approximately 45# of the 

former season’s.

In the total cost column the marketing costs have been included 

and added to the production costs. The total costs thus depend on both 

the production and the marketing costs.
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For the period 1956-57 the production costs amounted to $28.77 

million and the total costs to $80.81 million. In 1960-61 they were 

$100.39 and $174.68 million, respefeively. The ratio in the first season 

was 1 to 3, while in the second it was 1 to 1.7; the disparity is caused 

by the marketing costs. In 1960-61 exports were very low, consequently 

the marketing costs incurred were small. The next three seasons' average 

for 1961-64 show that the total costs are 5.5 times the production costs; 

or that the production costs are only 28 per cent of the total costs in

curred before the produce is sold in Nogales, Arizona.

The net revenue is determined by comparing the total revenue 

received by the growers with the total costs. During the "free period" 

the net revenue followed a zig-zag pattern, with great variations from 

year to year. In the 1960-61 season there was a loss of $53.78 million. 

For the free period as a whole the average net revenue was $4.9 million 

per season. The loss of the 1960-61 season was caused by a combination 

of excessive production resulting from overplanting and by the low de
mand during that season.

During the first year of regulation some profit was made,

$19.81 million, but it was in the 1962-63 and 1963-64 seasons when the 

effects of the regulation became apparent. Profits climbed to $66.55 

and $141.63 millions, respectively. The average for the regulated period 

was $76.0 million pesos per season, during these three years. The same 

results may be observed on a per unit of area basis. The average net 

revenue for the free period was $1,049 per hectare, compared to $11,867 

per hectare during the period with regulation.
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From the information just studied it may be concluded that the 

regulation system for the manipulation of the long run supply of tomatoes 

has been successful in increasing net revenue for the Mexican growers. 

This system is therefore expected to remain operative in the future with 

the purpose of securing the highest revenue possible from the exportation 

of tomatoes to the United States and Canada. No expansion of the regu

lation to cover other vegetables is being considered, but this possibili

ty must not be completely discarded.

No similar study was made to investigate the results of the 

regulatory measures affecting the instant supply. These measures have 

definitely helped to keep prices above a profitable minimum, but no com

parison of the kind made for the long run supply is possible due to the 

lack of information on daily prices before and after the regulation.

The regulation system also faces some problems. One of them 

is to prevent individual growers from taking advantage of the high 

prices by increasing his production, thus adversely affecting the inter

est of the other growers. This was solved by agreement between the 

National Union of Vegetable Growers (UNFH) and the Secretaria de Agricul

ture of the Mexican Government, by virtue of which only authorized grow

ers can be exporters of vegetables. The authorized growers of course are 

members of the UNPH, with some minor exceptions, and thus have to submit 

to the regulation system of the Union. The UNFH alone has the authority 

to issue Exportation Permits at the border points and for violations this 

permit may be denied.



126
There is also some danger of inviting retaliation from the 

United States in the form of higher import tariff rates or more severe 
restrictions.

The reduction of supply implies that higher prices will result. 

If this is the case, competitors of the West Coast, i.e. Florida growers, 

will find it advantageous to expand their share of the market. This will 

push prices down again, thus neutralizing the expectations of higher re

venues. The planners of the regulation system must not push prices so 

high as to endanger losing part of their share of the market. Table No. 

15 indicates that this may have already been the case during the last
seasons



CHAPTER VI

COSTS AND RETURNS

A. Determination of Costs and Returns

Budgets of costs and returns are presented below for staked, 

tomatoes, ground tomatoes and peppers, which, with cantaloupes, are the 

three main exports of the West Coast of Mexico and account for almost 

80$ of the value of all the vegetables exported from Mexico to the 

United States (excluding strawberries).

Costs are very difficult to determine, partly due to the lack 

of reliable data kept by the farmers on their inputs and expenses and 

partly to the great variations found among farmers and among regions. 

Most of the figures presented here were determined by using an average 

level of physical input and its average price. Most of the figures re

ported are based on prevailing conditions during the past two years when 

costs were probably somewhat higher than they had been before.

Each budget has been divided into three parts: production,

packing, and exportation. Each one of these categories has been divided 

into several items. The reference unit used has been an hectare (2.47 

acres) for adaptation to local conditions. All values are in Mexican 

pesos, unless otherwise stated, at the present rate of exchange of 12.5 

pesos per dollar (US$l=Mex$12.5).
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The figures on costs and returns presented below were obtained 
from information provided by three main sources: the growers themselves,

groups and enterprises related to the industry, and the associations. 

Comparisons among them, for each item, were made and, when wide discrepan

cies occurred, further study was made to get a better appraisal of the 

real cost. Most of these discrepancies occur in the production and har

vesting costs; packing and exportation costs being fairly stable and 

uniform. The growers themselves were the main suppliers of data on pro

duction and jacking costs. Since most of them do not keep an accounting 

record of their expenses, the general procedure employed was to use their 

information in physical units of factors employed and later make the cal

culations using the standard prices for these factors. In the area of 

Culiacan alone 14 growers were interviewed thoroughly about their farm 

expenses. Their responses were averaged, but the results were weighted 

upward or downward according to the suggestions of association officials 

and agricultural technicians to arrive at more realistic estimates that 

suit the average grower. The growers themselves are very imprecise con

cerning the exact magnitude of their inputs.

Other related groups that provide materials or services for the 

vegetable industry who were interviewed include the "maquileros" or con

tractors that make land preparation operations, the local distributors of 

agricultural equipment, fertilizers, poles and wood strips for the boxes, 

truck and railroad companies, plane spraying and dusting firms, and banks. 

Several government agencies were contacted, including the Secretaria de 

Recursos Hidraulicos, the Agricultural Extension and Research services.



Social Security Institute, official banks and the Agricultural Credit 

Insurance Agency, etc.

The Union Nacional de Productores de Hortalizas (UNPH), the 

Confederacion de Asociaciones Agricolas del Estado de Sinaloa (CAADES), 

and the Asociacion de Agricultores del Rio Culiacan (AARC) were very 

helpful in providing information from their files, and reports from 

farmers. Their officials proved to be very well informed of the costs

of the industry and colaborated directly in the calculation of the fig

ures presented here. Calculation on returns are based solely on infor

mation provided by CAADES. Exportation costs for ripe tomatoes were ob

tained both from direct survey by CAADES from several (reportedly four) 

grower's invoices of all their shipments during the last two seasons.

The same procedure was employed by the author in estimating exportation 

charges for ground tomatoes and peppers, but using only a sample of the 

invoices of two growers for the season 1963-64.

Production costs cover the expenses incurred from the prepara

tion of land for seeding until harvest time. Harvesting itself is con

sidered a marketing or packing cost since the decision to harvest depends 

partly on the conditions of the market. The packing costs include the 

harvesting and all the expenses of the packing house until the product is 

shipped.

Marketing costs usually are determined as per unit of volume 

of produce, the units being boxes, crates, lugs, flats, tons, etc., and 

the unit costs are multiplied by the average yield of units per hectare. 

This yield includes only exported product. The small quantities of
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lower quality product sold in the domestic market are disregarded here, 

though it could be considered a small additional income for the farmer.

Exporting costs include the freight charges, commissions, duties, 

and other service charges made before the product is ready for selling 

in Nogales, Arizona.

Since Sinaloa occupies the main place in the production of 

vegetables for export, these cost budgets have been developed to fit 

this region. For Sonora, transportation charges are substantially small- 

er, costs of water higher, production taxes are not charged, and there 
is no C.A.A.D.E.S. fee.

Local economists view production costs as fixed costs and the 

packing and exportation as variable costs for the reason that the latter 

are direct function of the quantity of product sold, while the former is 

relatively fixed per hectare and consequently varies inversely according 

to the amount of product. However the greatest uncertainty is not in 

determining the costs, but the returns. The prices, as will be seen 

later, are subject to extreme variation from season to season and from 

day to day within a season. The regulation of the area for tomatoes, 

applied since the 1961-62 season, has brought a certain degree of stabil
ity to the prices.

B. Staked Tomatoes
Production Costs

The costs of producting tomatoes are shown in the following 

table in four general groups: the land preparation operations, the

sowing and planting, growing, and the last group of other miscellaneous
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Items. The total production costs amount to only $10,377 or 16.4 per 

cent of the total costs per hectare. The major items in this group are 

expenses made during the growing stage of the plant, such as fumigation, 

fertilization, staking, threading and knitting, etc.

The sowing and planting costs amount to a relatively small 

amount, in which the seed itself appears very large due to the fact that 

the two pounds used per hectare usually have to he imported form the 
United States.

Many of the cost items during the growing period vary a great 

deal from one farm to another, hut keen competition has forced many of 

the farmers to adopt the latest methods of production and thus standard

ize their techniques. The amount of cultivation, dusting, irrigation, 

and hoeing also varies from farm to farm.

The production costs have heen calculated on the "basis of an 

hectare containing 50 rows 100 meters long and 2 meters apart, and poles 

and stakes every few feet, in a ratio of about 7 stakes for every pole. 

The cost of poles, stakes, and wire has heen distributed over a three 
year period in equal amounts per year. The entire cost of thread is 
charged since it is only usable for one season:

Material
2.000 poles

13.000 stakes 

145 kgs. wire

80 kgs. ixtle thread 
12 kgs. cotton thread

Original Cost Cost Per Year
$ 775.00 $260.00
$1,800.00 $600.00
$450.00 $150.00
$440.00 $440.00
$195.00 $195.00
$3,600.00 $1,645.00Total
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TABLE No. 17

PRODUCTION COSTS PER HECTARE OF STAKED TOMATOES IN THE VALLEY OF CULIACAN

Item Cost (Pesos)
Land Preparation

Cleaning and burning 60.00
Harrowing 50.00
Plowing 125.00
Soil Rehabilitation (prorated) 40.00
Harrowing (along and across) 100.00
Leveling (along and across) 110.00
Marking Rows 25.00
Making Furrows 55.00

Subtotal 565.00
Sowing and Planting

Seeds 150.00
Seedbed Growing 250.00
Field Irrigation 25.00
Transplanting 150.00

Subtotal 575.00
Growing

Fumigation 1,000.00
Cultivation (with hoe) 80.00
Cleaning and Breaking Crust 400.00
Irrigation (during growing) 50.00
Cultivation (with tractor) 160.00
Pruning of Branches 900.00
Poles, Stakes, Wire and Thread 2,450.00
Threading and Knitting 550.00
Fertilization 900.00
Irrigation (during production) 280.00
Others 300.00

Subtotal 7,070.00
Miscellaneous

Water Fees 200.00
Social Security 25.00
Transportation 400.00
Other Costs 500.00
Land Rent 600.00
Interest on Investment 442.00

Subtotal 2,167.00

TOTAL PRODUCTION COSTS 10,377.00
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The cost of removing these materials from the field after the 

harvest is included in the figure for putting the poles and stakes in 

place in the field. There are other small and sporadic costs such as 

bird control, laboratory fee, and practices to prevent frost damage. 

Included in the miscellaneous group are the water fees, which are fixed 

per hectare for all farmers, social security, and farm transportation.

The land rent cost varies from $400.00 to $700.00, but since vegetable 

farms are located close to the roads the average cost is around $600.00. 
There are other items that should be taken into account such as the sala

ry for the permanent workers of the farm, repair costs for machinery, 

storage costs for the materials, etc., which are covered under the gener

al heading of "others".

The last item, interest on investment, is calculated on the 

basis of the total of the previous expenses at the local current rate of 

interest of 1$ per month, compounded for the 5 months of the tomato pro

duction season until marketing begins.

Packing costs

Packing costs are calculated on the basis of an average yield 

of 1,700 boxes per hectare, (in the season 1962-63 the average yield for 

the Culiacan area was 1,681 boxes, and for the season 1963-64 it was 

1,787). Packing costs accounted for 35 per cent of the total costs, com

pared to the 16 per cent figure for production costs.

About half of the packing costs are the labor costs of the oper 

ations of harvesting, selecting, packing, and handling the product be

fore it is shipped. Packing materials account for another third of the
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costs; the wooden boxes and cartons being the main items. The rest of 

the packing costs are the miscellaneous expenses of the packing house, 

such as electricity, social security payments, and depreciation on build

ings and equipment. These last two items are relatively high since the 

facilities remain idle for most of the year. Similarly, the need to 

store the packing materials for almost half a year makes the interest 

on investment appear relatively high.

The breakdown of packing materials is : boxes, $2.45 for flats
(two layers), $3.25 for lugs (3 layers); corrugated carton, $0.80 per box; 

wax, $0.47 per box; labels, $0.18 per box (one label goes on each side 

of the box). The wood strips are used for securing the load in the 

trailer.

The interest on investment is calculated on the previous amounts 

and using the same rate of interest. The package materials are stored 

about six months before use and the interest cost is therefore compounded 

for this period. The cost for the packing operations is divided into 

eight weeks, assuming a money velocity of one cycle per week, and so only 

one eighth ($1,500 approximately) is needed during the two months that 

the harvesting stage lasts. This gives an interest charge of $29.85; 

while the corresponding interest on the packing materials is $481.49.

This gives a total interest charge of $511.34 rounded to $512.00 as it 

appears in the budget (See Table No.18).
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TABLE No. 18

COSTS OF PACKING 1,700 BOXES (YIELD OF ONE HECTARE) OF STAKED TOMATOES

IN THE VALLEY OF CULIACAN

Item Costs (Pesos)
Operations

Harvesting and Hauling 
Selecting and Packing 
Storage and Shipping

Subtotal

3.400.00
6.800.00 
1,700.00

11,900.00
Ifeterials

Boxes
Cartons
Labels
Wax
Wood Strips

Subtotal

5.100.00
1.360.00

306.00
800.00 
200.00

7,766.00
Miscellaneous

Interest and Investment 
Electricity 
Social Security 
Depreciation, Buildings 
Depreciation, Equipment

Subtotal

512.00
350.00 
50.00
200.00 

1,400.00
2,512.00

TOTAL PACKING COSTS 22,178.00
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Exportation Costs

Finally, the exportation costs are the largest share of the 

total costs; adding up to almost half of the total cost. The major items 

in this group are the freight charges, the U.S. importation duties, and 

the distributor's commission.

Transportation costs are calculated on the charge of U.S.$525 

(including US$50 for refrigeration), or $6,262.50 for a trailer of capa

city for 1200 ot 1600 boxes, with an average of 1400 boxes. This equals 

$4.70 per box. Other small service charges are included, such as labor, 

custom house services, parking fees, and the inspection service of the 

United States Department of Agriculture. Association fees are charged 

at Nogales, Sonora, by both CAADES and UNFH for Sinaloa growers, but only 

the latter for Sonora growers.

Commissions are paid to both the Mexican and United States 

custom brokers for their services, but the main one is that paid to the 

distributor which alone accounts for around 13% of the total cost.

Finally, the growers pay government duties on both sides of the border.

The Mexican government is paid both exportation and production taxes, and 

the United States Government collects importation duties. The latter 

amount to $11,543.00, or the equivalent of 18.25% of the total costs.

It is interesting to note that this item alone is 1.11 times the produc

tion costs as a whole. Similarly, the distributor's conanission is 80.6 

per cent of the production costs. (See Table No. 19)

The distributors commission is set at 12.0% on the price per box 

f.o.b. Nogales, Arizona, based on the price per box of the season 1962-63
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TABLE No. 19

EXPORTATION COSTS OF 1,700 BOXES (VTFTD OF ONE HECTARE) OF STAKED TOMATOES

IN THE VALLEY OF CULIACAN

Item Costs (Pesos)
Services

Transportation to Nogales 7,990.00
Special Services Custom House 212.50
Documentation 56.37
Labor, Nogales, Sonora 104.21
Labor, Nogales, Arizona 84.15
Parking Fee 21.76
U.S.D.A. Inspection Service 160.48

Subtotal 8,629.47
Association Fees

C.A.A.D.E.S. 334.90
U.N.P.H. 64.26

Subtotal 399.16
Duties

Mexican Production Duties 679.66
Mexican Exportation Duties 737.80
U.S. Importation Duties 11,543.00

Subtotal 12,960.46
Commissions

Mexican Broker 99.96
U.S. Broker 223.11
Distributor 8,364.00

Subtotal 8,687.07
TOTAL EXPORTATION COSTS 30,676.16
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of US$3.28 or $41.00 pesos. The U.S. Custom Broker receives a comis

sion of U.S.$12.50 per carload, and the Mexican Custom Broker charges 

$4.00 pesos per metric ton (2,200 pounds). Data for calculating prices 

for other seasons was unavaible. In Table No. 19 a breakdown of the items 

of the exportation costs is shown.

Returns

Total revenue per hectare was also calculated on the basis of 

an average price of $41.00 per box for the season 1962-63. The total 

revenue thus determined amounts to $69,700.00, compared to a total cost 

figure of $63,231.16. The difference, $6,468.84 is the return to manage- 

ment (net revenue) per hectare, before income taxes. (The net revenue 

figures are shown in Table No.26)

C. Ground Tomtoes

The same pattern of classification used above for staked toma

toes is used in the cost and return analysis for ground tomatoes. Though 

the sequence is basically the same, there are enough differences between 

the two in the production, packing, and marketing stages as to make it 

appear almost a separate vegetable.

Production costs

Like the production technology used, the production costs for 

ground tomatoes varies greatly from those of staked tomatoes. But this 

difference is apparent only in the growing stage of the plant; other 

stages and costs remain almost unchanged. Land preparation costs, for



139

example, are exactly the same (565 per hectare) as are other miscella

neous expenses such as water and compensation quotas and land rent. (See 

Table No. 20).

One hectare of ground tomatoes contains approximately 45 rows, 

2.2 meters apart, 100 meters long, with plants spaced every 2 to 3 feet. 

The costs of sowing and planting are almost halved in ground tomatoes 

because only half the seed is needed and half the number of seedlings are 

planted. Although in the later part of the export season it is possible 

and economically feasible to sow the seeds directly in the field, this 

budget applies only to seedbed planting. The labor and other costs 

saved by using direct planting are counterbalanced by the replanting, 

greater number of cultivations and irrigations in the first weeks of the 

plant, slower growth and fruiting, high mortality rate, and thinning.

In the growing stage of the plant there are many costs that 

ore relatively fixed per hectare. This is the case with fumigation and 

fertilization costs, cultivation and irrigation, in which reduction 

in population by half only allows a reduction in these costs of one 

fourth to one fifth. The big difference is reflected by the absence of 

poles, stakes, wires, thread, and the high labor cost required to put 

these materials in the field, together with knitting and pruning the 

plants. On the other hand, on ground tomatoes hilling is performed twice 

with tractor and once with shovel. The purpose of this operation being 

to give strength to the plant to support the weight of the fruit.

Fumigation costs are distributed into $550 for materials and 

$250 for application. Similarly, fertilization includes $650 and $100
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PRODUCTION COSTS PER HECTARE OF GROUND TOMATOES IN THE VALLEY OF CULIACAN

TABLE No. 20

Item___________________________Cost (Pesos)
Land Preparation

Cleaning and burning 60.00
Harrowing 50.00
Plowing 125.00
Soil Rehabilitation (prorated) 40.00
Harrowing (along and across) 100.00
Leveling (along and across) 110.00
Marking Rows 25.00
Making Furrows 55.00

Subtotal 565.00
Sowing and Planting

Seeds 75.00
Seedbed Growing 80.00
Field Irrigation 25.00
Transplanting and Replanting 100.00

Subtotal 280.00
Growing

Fumigation 800.00
Fertilization 750.00
Cultivation (with hoe) 160.00
Cultivation (with tractor) 120.00
Making Furrows 80.00
Erasing Furrows 45.00
Irrigation (during growth) 50.00
Irrigation (during production) 280.00
Hilling 110.00
Others 100.00

Subtotal 2.495.00
Miscellaneous

Water Fees 200.00
Social Security 25.00
Transportation 200.00
Other Costs 250.00
Land Rent 600.00
Interest on Investment 235.00

Subtotal 1,510.00
TOTAL PRODUCTION COSTS 4,850.00
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for these two Items, respectively. There are many other small operations 

that are performed, or not, depending on the state of the field or the 

crop. The breaking of the soil after irrigations may be necessary if 

cultivation is not done soon afterward; or a final fast cultivation may 

be performed for "closing the field", after which the plants are too 

mature with fruit appearing and no further operations are possible with

out damaging the plant. These costs are under the general heading of 
"others" in the group of growing costs.

Total production costs for ground tomatoes amount to $4,050 

per hectare, a third (32.68%) of the total cost per hectare. Half of 

these costs are in the growing group; the other half in the land prepara

tion, planting, and miscellaneous costs groups.

Packing Costs

For calculating post-harvest costs (packing and exportation) 

the average yield per hectare of 455 boxes of 18 kilograms (40 pounds) 

each, is used. During the period 1961-64 the Culiacan area had an aver

age yield of 8,175 kgs. per hectare of ground tomatoes, which gives an 

average of 455 boxes per hectare. For Sinaloa as a whole the average 
is slightly lower.

The harvesting costs per box of ground tomatoes runs around 

$3.00, plus $0.45 for transportation of the field boxes to the packing 

house. There is also a charge of $5.50 for selection and packing and a 

final $3.25 for loading, securing the load, and handling ice during the 

shipping operation to the railroad cars. (See Table No. 21).
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TABLE No. 21

COSTS OF PACKING 455 BOXES (YIELD OF ONE HECTARE) OF GROUND TOMATOES

IN THE VALLEY OF CULIACAN

Item Costs (Pesos)

Operations
Harvesting and Hauling 1,365.00
Selecting, Packing and Shipping 2,500.00

Subtotal 3,865.00

Materials
Boxes
Labels
Wax
Wood Strips 
Ice

Subtotal

1,935.00
85.00
215.00
100.00
65.00

2,400.00

Miscellaneous
Interest and Investment 140.00
Electricity 90.00
Social Security 25.00
Depreciation, Buildings 50.00
Depreciation, Equipment 300.00

Subtotal

TOTAL PACKING COSTS 6,870.00
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The cost of the container represents more than one third of 

the cost of packing a lug of green tomatoes. The wood crate or box is 

the most valuable item in the materials for packing. The others are 

small amounts for materials like wax, wood strips, labels, etc. The 

cost of wooden boxes is $4.25, though the more expensive carton is gain

ing acceptance. The use of wax is calculated at $.60 per box.

Finally there are some overhead costs in the packing operation, 

included in the miscellaneous group. The interest is calculated on the 

investment in materials for five months, which amounts to $130.00, plus 

$10.00 as interest for the rotating capital necessary during the pro

duction season to pay the labor involved in selecting, harvesting and 

packing. Social security charges are high due to the great labor re

quirements of the packing operation. Though the packing house itself is 

a large investment that remains idle for most of the year, it usually 

has the capacity to serve for packing the produce of many hectares, and 

thus the amortization or replacent cost for one hectare is considerably 

smaller than the corresponding figure for staked tomatoes.

The total cost during the packing stage is $6,870.00, compared 

to $4,850.00 for the production stage, or 41.6% higher than the latter.

Exportation Costs

The two largest items in the exportation costs for ripe tomatoes 

are conspicuously absent in green tomatoes; these are the United States 

importation tariff and the freight charges. No cost of transportation 

appears because the freight is paid by the purchaser in the United States. 

Though the selling and buying takes place in Nogales, Arizona, the



144

price is f.o.b. Culiacan. From Culiacan to Tucson, Arizona, the freight 

rate is US$1.04 per hundredweight, which gives a total of $3,000.00 

pesos for the 18,200 pounds, including the extra charge of US$50.00 

for refrigeration. In the same way, the U.S. duties are paid by the 

importer. In the season of 1963-64, 52.3 per cent of the total exported 

paid U.S. 1.5 cents per pound and the rest paid 2.1 cents per pound after 

the first of March. Thus calculated the importation duties amount to 

$4,064.00 pesos per hectare. (See Table 22).

Commission charges for green tomatoes vary significantly from 
those for ripe tomatoes. The distributors conmission includes a flat 

charge of US$60.00 per carload, (usually containing 608 boxes), and an 

additional charge of 10 to 15 cents per carton. Custom borkers' fees 

are the same as for staked tomatoes.

Returns

Prices for green tomatoes vary considerably within one season. 

The returns were calculated based on the price of $36.25 per box f.o.b. 

shipping point, the average for the 1962-63 season (data for other 

seasons was not available). Finally, a net income of $1,655.45 pesos 

is left to the grower as a return for his management.

D. Peppers

The cost breakdown for ground tomatoes is almost identically 

applied to bellpeppers and other kinds of peppers. Again, the area of 

Culiacan was the locality of reference since 71$ of the total exportation
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TABLE No. 22

EXPORTATION COSTS OF 455 BOXES (YIELD OF ONE HECTARE) OF GROUND TOMATOES

IN THE VALLEY OF CULIACAN

Item Costs (Pesos)
Services

Brokerage 565.00
U.S.D.A. Inspection Service 75.00
Crossing the Border 31.00
Mexican Custom House Service 55.00
U.S. Custom House Service 22.00
Documentation 10.00
Labor 103.00
Others 50.00

Subtotal 911.00
Association Fees

C.A.A.D.E.S. 153.65
U.N.P.H. 18.25

Subtotal 171.90
Duties

Mexican Production Taxes 
Mexican Exportation Taxes 
Mexican Transportation Taxes

Subtotal

325.00
306.00
393.00

1,024.00
Commissions

Mexican Broker 
U.S. Broker 
Distributor

Subtotal

36.40
120.00
855.00

1,011.40
TOTAL EXPORTATION COSTS 3,118.30



146

of peppers comes form the State of Sinaloa, and the Cullacan Valley In 

particular.

The cost of production of peppers is practically the same as 

for the production of ground tomatoes, with only a few minor differences. 

Preparation of the land for peppers is the sane hut more rows are marked 

off because the plants are set closer together. Also, slightly more 

work is involved in transplanting. (See Table No. 23).

Growing costs are also very similar except for the fact that 

there is relatively less trouble with diseases and insects, and conse

quently expenses for dusting and fumigation are reduced to half those 

of tomatoes. Fertilization is important as in tomatoes but not in such 

large quantities. Potassium and nitrogen are usually required.

In calculating packing and exportation costs an average yield 

of 155 boxes of 40 pounds each, per hectare, was employed. This is the 

general consensus of the expected yield of a field. The figures given by 

the Associacion de Agricultores del Rio Cullacan (Farmers Association of 

the Cullacan River) are lower however. The reason for this is that the 

farmers may officially report the hectares used for tomatoes as actually 

sown with peppers, to evade the restrictions imposed by the quota on to

matoes. The items in packing and exportation costs are the same of 

pole tomatoes, including the fact that the grower is charged for the 

transportation of the produce to Nogales, Arizona. He also must accept 

the bill for the importation duties. (See Table No. 25).

The final result is a grand total cost of $13,040.14 per hec

tare of peppers. This figure substracted for the $15,842.55 estimated
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PRODUCTION COSTS PER HECTARE OF PEPPERS IN THE VALLEY OF CULIACAN

TABLE No. 23

Item Cost (Pesos)
Land Preparation

Cleaning and burning 60.00
Harrowing 50.00
Plowing 125.00
Soil Rehabilitation (prorated) 40.00
Harrowing (along and across) 100.00
Leveling (along and across) 110.00
Marking Rows 35.00
Making Furrows 65.00

Subtotal 585.00
Sowing and Planting

Seeds 75.00
Seedbed Growing 80.00
Field Irrigation 25.00
Transplanting and Replanting 115.00

Subtotal 295.00
Growing

Fumigation 450.00
Fertilization 630.00
Cultivation (with hoe) 185.00
Cultivation (with tractor) 120.00
Making and Erasing Furrows 140.00
Irrigation 330.00
Hilling 110.00
Others 100.00

Subtotal 2.065.00
Miscellaneous

Water Fees 200.00
Social Security 25.00
Transportation 200.00
Other Costs 250.00
Land Rent 600.00
Interest on Investment 215.00

Subtotal 1,490.00
TOTAL PRODUCTION COSTS 4,435.00
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COSTS OF PACKING 155 BOXES (YIELD OF ONE HECTARE) OF PEPPERS 

IN THE VALLEY OF CULIACAN

TABLE No. 24

Item Costs (Pesos)
Operations

Harvesting and Hauling 
Selecting and Packing 
Shipping

Subtotal

930.00
970.00
230.00

2,130.00
Materials

Boxes
Labels
Wax
Wood and Nails 
Ice

Subtotal

890.00
30.00
77.00

120.00
35.00

1,152.00

Miscellaneous
Interest annd Investment 
Electricity 
Social Security 
Depreciation, Buildings 
Depreciation, Equipment

Subtotal

65.00
40.00
25.00
25.00

120.00
275.00

TOTAL PACKING COSTS 3,557.00
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TABLE No. 25

EXPORTATION COSTS OF 155 BOXES (YIELD OF ONE HECTARE) OF PEPPERS

IN THE VALLEY OF CULIACAN

Item Costs (Pesos)
Services

Freight to Nogales, Arizona 1,623.96
U.S.D.A Inspection Services 46.50
Brokerage 290.00
Documentation 17.14
Mexican Custom House Service 22.65
Labor and Others 66.15

Subtotal
Association Fees

C.A.A.D.E.S. 8.47
U.N.P.H. 48.98

Subtotal

2,066.40

57.45
Duties

U.S. Importation Duties 
Mexican Production Taxes 
Mexican Exportation Duties 
Mexican Transportation Taxes

Subtotal

1,897.00
72.50

149.74
152.53

2,271.77
Commissions

Mexican Broker 
U.S. Broker 
Distributor

Subtotal

11.29
61.23

580.00
652.52

TOTAL EXPORTATION COSTS 5,048.14



150

SUMMARY OF COSTS AND RETURNS PER HECTARE FOR SELECTED VEGETABLES

IN THE VALLEY OF CULIACAN9- 

(All Values in Mexican Pesos)

TABLE No. 26

Item Ground Tomatoes Staked Tomatoes Peppers
Revenue

Yield (containers) 455 1,700 155
Price 36.25 41.00 102.21
Total Revenue 16,493.75 69,700.00 15,842.55

Costs
Production 4,850.00 10,377.00 4,435.00
Packing 6,870.00 22,178.00 3,557.00
Exportation 3,118.50 50,676.16 5,048.14
Total Costs 14,838.30 63,231.16 13,040.14

NET REVENUE (Return 
on Management and 
Risk) 1,655.45 6,468.84 2,802.41

Costs are summarized from detached breakdowns in Tables 17 to 25.a
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returns per hectare leaves a net return for risk and management of 

$2,802.41. Returns were calculated on incomplete data for the season 

1963-64, which indicated an average of $5.72 per kilogram of peppers 

as the price of the product f.o.b. Nogales, Arizona, and an average weight 

per box of 17.87 kgs. (See Table No. 26). In sumary staked tomatoes 

and peppers have the highest returns per hectare.

E, Profitability of Vegetables as Compared to Alternative Crops

In order to demonstrate the proposition that the supply of 

land resources available to the vegetable industry in Northwest Mexico 

is quite elastic, and that the supply of land will not be an effective 

limit to expansion of that industry, the figures of Table 27 are pre

sented. This table shows average net returns of tomatoes and selected 

competing crops for Sinaloa in 1962-63. (The data is taken directly 

from the cited CAADES report. Due to lack of time, the primary data 

for the other crops was not collected in the present study.)

The figures demonstate that staked tomatoes provide, by a large 

margin, the most net revenue per hectare. Ground tomatoes also have a 

relatively high net revenue, exceeded only by sugar cane in Los Mochis 

and closely approximated by cotton. It m y  be concluded that the pro

fitability of tomtoes and other vegetables is such that these enter

prises can easily bid land resources away from alternative crops.

The figures further demonstrate some of the advantages and 

disadvantages of vegetable production. Although net revenue is re

latively high, the large amount of financial resources required to

, /
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operate a vegetable enterprise, as well as the prevailing price and 

production risks, makes these crops attractive only to those entrepre

neurs who have access to a large supply of financial capital and are not 

averse to taking risks.

TABLE No. 27

SUMMARY OF COSTS AND RETURNS PER HECTARE FOR SELECTED MAJOR CROPS 

OF THE STATE OF SINALOA, 1962-1963 CYCLE 

(All Values in Mexican Pesos)

Crop Total Revenue Total Costs Net Revenue

Cotton 5,182 3,851 1,331

Rice 2,751 2,113 638

Sugar Cane,
Los Mochis 8,292 6,165 2,127

Sugar Cane, 
Culiacan 3,596 3,114 485

Wheat 2,324 2,088 236

Tomato, Ground8, 12,230 10,686 1,544

Tomato, Staked8, 60,176 51,665 8,511

a These are figures of the costs and returns budgets made by CAADES. 
They may not agree with the budgets elaborated in this study, but 
are presented here for purposes of comparison with other crops.

Source: Extracted from the CAADES Bulletin No. 13, "Analisis de la 
Situacion Agricola de Sinaloa", May 1964, pp. 31-46.



CHAPTER V U

CONCLUSIONS

At the "beginning of this study three objectives were stated: 

First was to describe the area and the industry; second, to evaluate 

the potential supply of winter vegetables; and third, to attempt some 

preliminary judgements concerning the furure contribution that the in

dustry might have to the economic development of the area. The first 

and second of these objectives have now been met. The last chapter is 

intended to cover the third objective.

The Industry and the Area: Summary

Summarizing, the Winter vegetable industry on the West Coast 

of Mexico is primarily located in areas of the States of Sinaloa and 

Sonora, which border the east coast of the Gulf of California, just north 

of the Tropic of Cancer. The mild climate of this area makes it suitable 

for agricultural production during the entire year, and it is especially 

suitable for vegetable production in the winter season.

The Mexican Government has been a major promoter of economic 

development in the region. Over the past two decades it has been respon

sible for the construction of large irrigation and settlement projects, 

transportation and communication facilities, the redistribution of the 

land, and the development of social services required by the resulting 

new communities. The effect of these government investments has been to
153
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open the region’s resources to the mainstream of the country’s economy;

It expanded considerably agricultural production and paved the ground 

for a developing tourist industry. In future years Industry may be at

tracted by the relatively abundant supply of land, water, labor, electric 

power, transportation and coranunications facilities, and a rapid-growing 

population. The limiting factors of production are capital and credit, 

skilled manpower, combined with the lack of better technical methods of 
production.

The economy of the region is overwhelmingly agricultural; other 

major sectors being services, fishery and primary industries. The major 

products are vegetables, cotton, rice, sugar cane, end wheat. All these 

products are sold to outside markets, either to other states of Mexico 

or abroad, which indicates the export-oriented character of the West 

Coast's economy. This is particularly true concerning vegetables, since 

the climatic and other geographic conditions combined with transporation 

facilities have given the area comparative advantage in the production 

of vegetables for the markets of the United States and Canada.

The principal vegetables exported are tomatoes, cantaloupes, 

peppers, watermelons, cucumbers, and others of less importance. Tomatoes 

alone are the major single crop of the State of Sinaloa, contributing 

17.5 per cent of the value of the total agricultural production of the 
state, utilizing only 6.8 per cent of the irrigated land.

Vegetable farms are highly mechanized and exhibit a level of 

technology comparable to that existing in the United States, and growers 

keep up to date with the latest advances in the vegetable industry in
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this country. The presence of the United States is felt also through 

the distributors in Nogales, Arizona, who have become the main source of 

financial assistance for the growers in addition to providing marketing 

services.

Both grower’s* and distributors' associations play important 

roles in the production and marketing stages. The growers’ association 

can regulate to a certain extent the supply of the produce hence the 

variations in prices. This has been a major factor in the profitability 

of the industry in recent years. Expansion of the vegetable industry is 
carefully controlled to prevent excesses in supply and the consequent 

drop in prices.

The most significant findings in costs and returns concern the 

relative unimportance of the production costs, which in staked tomatoes 

only accent to 16.41 per cent of the total costs per hectare, and in 

ground tomatoes and bellpeppers to only 32.68 and 34.10 per cent respec

tively. Packing and exportation costs, on the other hand, are more im

portant in determining total cost, (it should be remembered that ground 

tomatoes are sold FOB shipping point in Mexico, while ripe tomatoes and 

peppers are sold FOB Nogales, Arizona. Consequently, the total cost 

figure for ground tomatoes does not include transportation costs nor 

U.S. importation duties, which constitute sizeable items in the budgets 

of the other two mentioned vegetables.) It was further shown that since 

the vegetable industry draws on only a very small portion of the total 

resources of the area, even major changes in the size of the industry 

would not have a large effect on the general distribution of resources
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among the crops now existing. Moreover, the high profitability of the 

vegetable industry in relation to other crops allows it to easily bid 

away factors of production from other crops.

Regional Economic Development

In general the West Coast presents a high standard of speciali

zation, since the transportation and the orientation of its economy to

ward trade are indicative of a rational way of using the resources 

available. In the scale of economic development, however, the area is 
classified more in the initial stages. Given the relative newness of 

the region there is no pressing scarcity of the basic resources of land, 

water, labor, etc. With the increasing demand for the use of these re

sources , the intensity of use of each one of them is going to increase 

over the years until diminishing returns begin taking effect.

The export product or products which comprise a region’s ex

port base, along with the appropriate external markets, are the key to 

a region's economic development. The primary stimulus for that growth 

lies in the ability of the region to produce the economic goods and to 

sell them in the external market. Events adversely affecting the pro

duction or movement of an export product reduces a key stimulus to 

growth. In the same manner, a change in the external market such as 

changed tastes and preferences, which cause a reduction in the demand 

for an export product, likewise reduces a stimulus for growth.

A region’s economy will grow as the export base is expanded 

or the export product increases its importance. The residentiary in

dustries (those serving the region only) depend upon demand within the
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region while the demand for the export product is exogenous to the area 

(Zombek, 1966, p. 15). The export industry or sector need not develop 

a manufacturing base in order to maintain growth, even though this would 

increase the importance of the industry relative to others in the region. 

A simple expansion of the market, either in absolute or relative terms, 

will produce a net gain for the economy of the region.

Since economic growth depends upon the export base and the 

export base rests upon external demand, then a region is subjected to 

the vicissitudes of the external market. In the West Coast this applies 

to almost the entire agricultural prodction but the diversification of 

products exported introduces a stabilizing factor. A region specialized 

in one or a few exports will probably be more susceptible to exogenous 

changes in economic activity than one with a broad export base (Zombek, 

1966, pp. 17-18). Similarly, if the demand for a product is limited 

to only one market, the chances of fluctuation is greater than if the 

product is distributed among several markets.

A region’s production and exportation of products along the 

lines of comparative advantage gives rise to a flow of income from the 

external market, which sets in motion certain economic phenomena which 

produces a multiplier effect. The magnified income flow will tend to 

expand the regional market for products of the residentiary industries 

as well as for imported goods and services. An expanding export in

dustry, by attracting new capital investment (whether form external or 

internal investors), can reinforce the investment multiplier. A higher 

income realized as a consequence of the multiplier effect will probably
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result in an expansion of the regional markets "because of the increased 

ability to consume. Again, a result will be an increase demand for the 

products of residentiary industries (Zombek, 1966, p. 19).

The nature of resources or factors used for the production of 

the export base determine the distribution of the flow of income to the 

region from the export industry. As it is, the vegetable industry in the 

West Coast is both labor and capital intensive; therefore, the greater 
benefits of any expansion of income from the vegetable industry will be 

shared by the laborers and by the owners or suppliers of the capital, 

that is, the growers. On the contrary, since land is so abundant in 

the area and relatively under-used, and the vegetable industry is using 

very little of the land proportionaly to other crops, then any probable 

increase in the production of vegetables for export will not affect 

significantly the demand for land, and consequently its prices. The 

same can be said about the water resource.

The increased importance of the regional market, resulting 

from an enhanced effective demand associated with the income flow gener

ated by the export industries, could induce the expansion of some re

sidentiary industries, thereby permitting economies which allow them to 

move into markets outside the region. The regional market could further 
attract certain other industries which produce for an interregional 

market. This stratum of industry would be comprised of a combination 

of export and region-serving industries called secondary (manufacturing) 

or subsidiary industries.
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Potential for Increased Sales of Winter Vegetables

A number of possible sources of increased sales of winter 

vegetables form the Northwest Mexico region can be visualized which 

would contribute to the region's economic growth. A factor of primary 

importance, given the level of demand, is the output of these conmodities 

by United States producing areas, (principally in Florida). Other pos

sibilities include changes in the forces influencing the demand for 

these products in the United States and Canada, such as consumer tastes 

and preferences, incomes, and population. A final factor which could 

eventually influence vegetable marketings are those which contribute to 

the supply of these commodities from Mexico. Included in this category 

would be factors influencing costs of production, packing, transportation, 

and exportation.

Favorable changes, such as technological advance, which would 

reduce costs seem unlikely to be large, and would tend to be at least 

in part offset by rising resource prices over time. The most premising 

of these sources in terms of magnitude, would be the export duties and 

possible transportation costs. Reduction of export duties could signi-r 

ficantly influence the prices at which these vegetables could be deliver

ed in Nogales, Arizona, and ultimately influence the competitive rela

tionships and how the market is shared between the Florida and West 
Mexico producing areas.

An evaluation of the effects of these influences on sales of 

fresh vegetables from Mexico is beyond the scope of the present study.



They are among the topics to he investigated in more detail in a sub 

sequent phase of this project. (Gehring, 1966).
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