Revista Mexicana Ciencias Agricolas volume 10 number 8 November 12 - December 31, 2019

Article

The production and commercialization of pecan nut in Mexico

Ignacio Orona Castillo?

Dora Ma. Sangerman-Jarquin®
Maria Gabriela Cervantes Vazquez!
José de JesUs Espinoza Arellano®
Jests Humberto NGfiez Moreno*

Faculty of Agriculture and Zootechnics-Juarez University of Durango. Venice, Durango, Mexico. Tel. 871
7118918. (orokaz@yahoo.com; cevga@hotmail.com). 2Experimental Field Valley of México-INIFAP. Los
Reyes-Texcoco road km 13.5, Coatlinchan, Texcoco, State of Mexico, Mexico. Tel. 01800 0882222, ext.
85353. 3Faculty of Accounting and Administration-Autonomous University of Coahuila-Torreén Unit.
Torreén, Coahuila, Mexico. (jesusespinoza-612@yahoo.com.mx). “Experimental Field Costa de
Hermosillo-INIFAP. Pascual Encinas Félix No. 21, Colonia La Manga, Hermosillo, Sonora. CP. 83220.
Tel. 55 38718700. (nunezhumberto@yahoo.com).

SCorresponding author: sangerman.dora@inifap.gob.mx.

Abstract

Mexico is the second pecan nut producing country and the first exporter of this product in the
world. With the objective of proposing actions to favor the productivity of this activity, the
operation of its production and commercialization was characterized in three of the most important
nut production areas in Mexico: the Comarca Lagunera, Hermosillo (Sonora) and Jiménez
(Chihuahua). For the above, two types of questionnaires applied in 2014 and 2015 were formulated.
One was applied to a randomly determined sample of producers. The second was addressed to
product marketers-processors. The results showed that the predominant garden sizes for the
Comarca Lagunera and Jimenez are smaller than those of Hermosillo, where they are up to 800 ha.
The number of pests is greater in the Comarca Lagunera and Jiménez. In Hermosillo, in addition,
the producer has more infrastructure to manage the crop and the producers receive more technical
and financial assistance, which explains the higher yields obtained. In the aspect of
commercialization-transformation, the number of companies is greater in Jiménez, followed by
Comarca Lagunera and in the end Hermosillo, a region that markets nuts to China directly by the
producers. It is concluded that to improve production in the Comarca Lagunera and Jiménez
Chihuahua, it is necessary to attend aspects of organization, training and financing, and to improve
the commercialization in the three study areas it is necessary to create a system of information on
prices and companies that allow it to the producer sell at the best price.

Keywords: Carya, marketing, production, walnut orchards.

Reception date: September 2019
Acceptance date: November 2019

1797


mailto:nunezhumberto@yahoo.com
mailto:sangerman.dora@inifap.gob.mx

Rev. Mex. Cienc. Agric. vol. 10 num.8 November 12 - December 31, 2019

Introduction

Pecan nut is a very important economic activity in northern Mexico and the southern United States.
The five main producing states in the United States were: Georgia, Texas, New Mexico, Arizona,
and Louisiana and Oklahoma, tied for fifth place (USDA-NASS, 2011) and in Mexico the states
of Chihuahua, Sonora, Coahuila, Durango and Nuevo Leon. The production of this nut in Mexico
has increased by about 80% in the last thirteen years (2003 to 2015) currently reaching around 110
thousand tons.

The planted area reached 104 thousand hectares in 2013 (Secretaria de Hacienda y Crédito
Pablico, 2014). The cultivation of walnut in Mexico is of interest since in recent years it has
positioned itself as an important player in the pecan nut market by occupying second place as a
producer and first as a world exporter. The per capita consumption in Mexico is around 0.65 kg
(Baca, 2007), while in 2007 in the United States of America the reported consumption was around
0.752 kg and in 2010 0.964.

The oldest archaeological evidence of its collection by humans for subsistence dates from 8 000
years before Christ (AC) during the archaic period of America, in the Modok Rock settlement,
current state of Illinois-USA (latitude 38° north), corresponding to the northernmost limit of its
geographical distribution. Archaeological evidence of its westernmost distribution dates back to 8
000 years ago recovered from Baker Cave in Val Verde County (longitude 101° west), in the state
of Texas in the USA.

Its eastern boundary has been found in the state of Alabama in the USA (longitude 87° west),
related to the Midwest Mississippi culture of the years 1050-1250 BC. To the south, the species is
currently distributed to the state of Oaxaca in Mexico (latitude 17° north), although its historical
limit of geographical distribution to the south is not supported by archaeological evidence if it is
by genetic variation in plastids, which suggests that they are not the product of a recent introduction
in the area (Gauke et al., 2011).

Gray (1973) states that pecan walnut is native to the southeastern United States of America and
northern Mexico, and that the first commercial plantations began in 1871 in the United States of
America and the pioneer introduction of commercial plantations in Mexico was made in 1904, in
the state of Nuevo Leon. Currently, pecan nut production comes mostly from plantations instead
of natural forests, in the 2009-2011 period, 82% of US production was obtained from improved
cultivars (Graham, 2013). The geographical distribution of pecan nut cultivation in North America
Is shown in Figure 1.

The main pests of this crop in Mexico are caused by the nut-boring worm Acrobasis nuxvorella
(Neunzig), which affects a wide range of cultivars in a large geographical area, with a high level
of affectation. It affects the two main varieties (Western and Wichita) grown in Mexico. This insect,
when completing four generations per year, is responsible for losses of up to 80% of the fruits,
negatively hitting the profitability of the crop.
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Figure 1. Geographic distribution map. The blue scale is directly proportional to the production in tons
of pecan nut for the year 2014 (Suérez et al., 2015).

Another insect that affects production is the rue auger worm (Cydia cariana), which is also found
in most producing areas of Mexico. During the 2008 cycle it caused losses of 8.4% of the
production of the state of Durango (SENASICA 2009). Del Toro (2013), mentions that harmful
organisms affect the productivity of walnuts and their control implies 15% of the production cost
of the crop. Mexico and the United States of America are the main producers of pecan nut,
contributing about 93% of world production and the rest South Africa, Australia and Perd. Mexico
is the world’s first exporting pecan nut.

In 2016, the combined pecan nut production of these two countries was 271 000 t, of which Mexico
participated with 52%, this presents an annual growth rate in production of 15.6%, while in the
United States of America it was of 12.4%, Comité Mexicano del Sistema Producto Nuez, AC
(2017). Potential markets with a strong real demand for pecans, such as Japan and Europe, could
be an important opportunity to increase Mexican exports, diversifying the US market, traditionally
the one preferred by Mexico.

Recent commercial results show that China, including Hong Kong, is a space with substantial
growth over the past five years, which has become the second international market for American
pecans. The quality of the nut is mainly considered by the percentage of almond, the size of the
fruit, color, damages of the almond and others of minor importance. The almond content
produced in the region in the varieties studied is good, considering that the majority of native
trees yield above 40%.

In most varieties the nut size tends to decrease in older trees (Arreola et al, 2002). In Mexico for

the year 2016, the states with the largest area planted were Chihuahua, Coahuila, Sonora and
Durango, as can be seen in Table 1.
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Table 1. Value of production by states nationwide, SIAP-SAGARPA 2016.

Area (ha) Production  Yield  Average rural

Federative entity Seeded  Harvested ®) (tha®)  price (3) Valor (%)
Chihuahua 70587.5 49 903.7 91987.7 1.84 71667.90 6592 568.00
Sonora 12 214.3 8 897.5 18 326.1 2.06 68 922.10 1263074.10
Coahuila 17 653.5 13017.6 14 500 1.11 66 133.20 958 928.60
Durango 6 562.7 5413.7 8921.3 1.65 68 277.30 609 120.80
Nuevo Leon 4077.2 4 056.1 3 100.6 0.76 54 485.70 168 935.50

Media nacional 114464.2  83512.7 141817.6 1.7 69 006.10 9786 272.60
SIAP-SAGARPA (2017).

Because in these states it is where most of the pecan nut is produced in Mexico, the present study
had as a general objective to conduct a study of the functioning of this productive system in the
main representative areas of the crop and thereby detect the areas of opportunity or actions that
must be carried out to strengthen the national nut producer sector both in the field of production
and marketing, for which three zones were chosen: the Comarca Lagunera located in the states
of Coahuila and Durango; the municipality of Jiménez, Chihuahua and that of Hermosillo,
Sonora. Table 2 shows the area sown and harvested from pecans in the study areas, SIAP-
SAGARPA (2017).

Table 2. Area planted in the areas under study, SIAP-SAGARPA 2016.

Area (ha i i
Study area Seeded I-(Iarzlested PrOd(l:)Ct'On (\t( Iheﬁl'oll) Avsfrs:gee(g;ral valor (%)
Comarca Lagunera 92457 7635.7 10887.2 1.3 63 205.20 60 668.00
Hermosillo 7239 6175 14 202.5 2.3 70 055.00 994 956.20
Jimenez 11235.1 8840.5 17 662 2 72976.70 1288 910.20

SIAP-SAGARPA (2017).

It is noted that the Comarca Lagunera, although it has a larger surface area than Hermosillo Sonora,
has lower total production due to the lower yield per hectare. Likewise, a lower rural price is
observed for this area, probably due to the lower nut quality. Jiménez Chihuahua has the highest
production potential, since the potentially harvested area is high.

Materials and methods

To characterize the pecan nut production process, two surveys were designed, one to producers
and the other to marketers-processors, which were applied in each of the three producing
regions, the gathering of field information for the Comarca Lagunera it was carried out in the
months of October to December 2014 and for Hermosillo, Sonora and Jiménez Chihuahua in
the months of June, July and August of 2015, due to the availability of time, economic and
personal resources for it.
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The second survey consisted of questions that served as an interview guide applied to these
companies, the first section gathered information number of years of operation; the main business
and headquarters of the same, sources of nut supply and destinations of fresh and processed
product, annual volumes handled, types of product made with the nut, markets, prices and volumes
sold, sources of financing and support needs for Strengthen your competitiveness. From the
information obtained, the corresponding section was described. In the Comarca Lagunera two
companies were interviewed; in Hermosillo, two and in Jiménez five. It should be noted that the
total population of companies by region is unknown.

In order to determine the number of producers to be surveyed in each of the regions, the register of
producers that manage local plant health boards, dependent on SAGARPA in each region, was
used, where once the sample was obtained, the sample size was calculated, using the following
simple random sampling formula (Fuller, 2009).

2 2
ten S

2 t282
¢+

Where: N= population size; n= necessary sample size; d= precision of the estimate or the distance
that you want the estimator to move away from the parameter (population proportion), in most
cases d is less than 0.1, it is recommended to calculate the sample size for different values of d .
S= standard deviation of the population, known or estimated from previous studies. t= value of the
tables of t; a= significance level of a, the most common is to set a= 0.05

For the calculation of the variance (S?) it was established in 13.022, obtained from data from a
previous sampling in which the sale price of the nut was taken as a reference. The degree of
confidence used was equal to five percent. The survey applied to producers included 23 questions,
the analysis and processing of the surveys was done with the Microsoft Excel program. The sample
size for each region is shown in Table 3.

Table 3. Sample size of producers surveyed by study region, 2014.

Region No. of producers Sample size Questionnaires applied
Comarca Lagunera 396 24 27
Hermosillo, Sonora 86 7 9
Jiménez Chihuahua 121 9 12

The weighted price of the kilogram of pecan nut, was obtained by multiplying the value in pesos
per kilogram of walnut by the percentage of each form of marketing adding up all the ways of
marketing the nut that the producer had, since there are producers who sell in different percentages
and at different prices your harvest.
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Results and discussion

The first difference found in the study regions refers to the surface of the orchards, according to
the register of producers, the average size for the Comarca Lagunera, Hermosillo Sonora and
Jiménez Chihuahua is 8.7, 215.8, and 50.4, ha, respectively. Another difference refers to the type
of irrigation used in its cultivation. In Comarca Lagunera 92% of the orchards irrigate with water
from the dam, in Jiménez, Chihuahua this type of irrigation is 15% and in Hermosillo, Sonora is
irrigated only with water pumped from the subsoil.

The previous situation puts producers who have water at an advantage when the crop requires it
(those of Hermosillo, Sonora); not so, those that depend on the water provision in the dams and the
tanning that governs the irrigation in their area (Comarca Lagunera and Jiménez Chihuahua).
Regarding the two varieties used in their orchards, one to pollinate and the other to be pollinated,
it is observed that while in the Comarca Lagunera and Jiménez Chihuahua region the proportion
of Western walnuts is greater (65.7 and 80.8% respectively), in Hermosillo, Sonora is smaller
(24.7%), using the Wichita pollinator in the first zone and in Hermosillo, the Western.

Regarding yields obtained per unit area, the producers of the Comarca Lagunera registered the
lowest (1.4 t hal, while those of Jiménez, Chihuahua and Hermosillo, Sonora registered 1.7 and
2.7 t hal) which can be attributed to the less frequent availability in the irrigation carried out as
well as the less technical attention that the orchards receive, since they are producers with smaller
surfaces than those managed in Jiménez and Hermosillo.

The age of the orchards is similar in the three zones (27 years on average). Orona et al. (2013)
indicate that in the north of Coahuila the average age of commercial orchards established with
varieties other than Western and Wichita is 21 years, same that registered a yield of 1.4 t ha™,
indicating that technical advice helps improve Walnut productivity. Regarding the level of
equipment for harvest and post-harvest, the Hermosillo region, Sonora, is the most equipped, as
can be seen in Table 4.

Table 4. Percentage of producers that have equipment and infrastructure, 2015.

Region Vibrator ~ Warehouse Yr\r/]%rforl/oi:;’g Wraeﬁ?;eurs;i\c/)vr:th Breaker
Hermosillo 100 66 33 22 0

Jiménez 75 60 33 25 17
C. Lagunera 20 20 24 0 0

Region Sorter Baler Husk Remover Dryer Cleaner
Hermosillo 66 90 10 90 66

Jiménez 50 25 15 25 60
C. Lagunera 12 0 0 0 6
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Therefore, the lack of infrastructure is a point that needs to be addressed for the production of
the nut, especially in the Lagunera Region. It should be noted that, in the Hermosillo region,
Sonora the use of the nut dryer is a necessity, as it is a humid area located on the Pacific Coast,
where defoliants are also used to harvest the nut, which increases costs of producer production.

The Hermosillo region has the lowest incidence of pests, followed by Jiménez Chihuahua and with
more incidents and variety of these, the Comarca Lagunera. To reduce the problem of the husk
borer (Cydia cariana) and nut borer (Acrobasis nuxvorella), in the state of Sonora there are actions
that regulate the mobilization of vegetative material to the state, which prevents the introduction
of these borers and other pests from various nut-producing regions. In the other two study regions,
different species of Chrysopa and Trichogramma are released for the biological control of these
borers.

The greater presence of pests in the Comarca is attributed to the less attention and technical
assistance that the crop receives from the small producers that predominate in the area. The pests
found here coincide with those reported by Nava and Ramirez (2002); Tarango (2005); Aguilar
(2007). In the last three years Avila-Rodriguez et al. (2015), found infestations and damages to the
walnut foliage by a micro lepidoptera of the Coptodisca genus. Technical advice on the
management of orchards is another marked difference.

Thus, while in the Hermosillo region, Sonora all producers receive technical assistance; in Jimenez,
Chihuahua receives 66% and in the Comarca Lagunera, only 51%. Regarding being affiliated with
some producer organization, it is observed that while in Sonora nine out of ten producers are; in
Jiménez Chihuahua there are six out of ten and in Comarca Lagunera only 1.5 out of ten belong to
an organization. The previous situation explains why the producers in the three regions studied
have different levels of access to financial sources and technical assistance, being the organization
of these which favors obtaining greater support.

Regarding ways to market the nut, in Hermosillo, Sonora is done in two ways: in bulk selected by
size and selected packaged for sale to wholesalers; in Jiménez Chihuahua, apart from the
aforementioned forms, it is selected, packaged and sold to wholesalers, and in the Comarca
Lagunera, in addition to the forms marketed in Jiménez, Chihuahua, it is marketed husked and as
standing gardens, this last form of nut sale It is done by producers who lack economic resources
for the management of their crop, making it more practical to sell their garden before investing in
it a resource that they do not have, thus ensuring a minimum income.

In receiving financing to produce it was found that the largest proportion of producers that receive
it are those of Hermosillo, Sonora (55.5%). It is worth mentioning that in this region there are
producers who do not receive it because they do not require it, their financial capacity is solved,
while in Jiménez, Chihuahua and Comarca Lagunera this proportion is 25%.

The weighted price received by walnut producers in the Comarca Lagunera, Hermosillo, Sonora
and Jiménez Region was 40.36, 73.1 and 61.03 pesos per kilogram, observing that these prices are
lower for producers with smaller areas, which can be attributed to less bargaining power for the
volumes sold, the quality of the nut sold or the type of buyer that is destined.
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Marketers and nut processors in the study regions
Comarca Lagunera

In this area two companies were interviewed; the first has four years’ operating in the region and
the second twelve. The municipalities where the first one operates are those of San Pedro de las
Colonias, Coahuila, Nazas and Pefién Blanco, Durango, based in Torredn, Coahuila. Purchase nuts
in fillet presentation directly from producers for further processing and marketing in a bagged
manner under different presentations and weight; natural walnut heart, praline nut heart, chocolate
nut heart, pecan chocolate bites, pecan white chocolate bites, pecan bitter chocolate bites, roasted
walnut heart with salt, etc., as well as nut used for pastry in halves, pieces and granillo and mainly
serves the national market.

It is a modern company that widely uses the internet for marketing. Reports low marketed
volumes (one hundred tons currently). It has delivery vehicles, cold rooms, baler, sorter,
processing and processing equipment and self-financing. The second company is based in
Parras de la Fuente Coahuila, located 120 kilometers from the Comarca Lagunera. It has
purchases and sales via internet located in several cities of the Mexican Republic (Nuevo Leon,
Veracruz, State of Mexico).

The volumes handled add up to two hundred tons per year, same that husks and transforms for
distribution and sale along with other dehydrated fruits. He has been operating for eight years and
the presentations in which he markets his nut is in hearts, pieces, granillo and nut powder for
pastries. The market it serves is national and is managed with its own resources, although it has
received support from the Shared Risk Trust (FIRCO, by its acronym in Spanish) and the Ministry
of Agriculture, Livestock, Fisheries and Food (SAGARPA, by its acronym in Spanish).

Hermosillo, Sonora

Here, the two commercializing-processing companies of pecan nut interviewed were two. The first
has eight years’ operating there and the second eleven, both of Mexican capital. The second is a
mainly marketing company. Born in the 1970s in El Sauz Chihuahua in 2012 began exporting nuts
in husk to the United States of America. In 2014, it changed its headquarters to Torreon Coahuila
(Comarca Lagunera), where it processes walnut (walnut halves, large piece, medium piece, small
piece, granillos, granzon, nut powder and macadamia nut, and is supplied with nuts from Sonora,
the Comarca Lagunera, Durango, Coahuila and Chihuahua Its export markets are the United States
of America (through six pecan companies) and China.

The commercialized-processed volumes of pecan nut fluctuate between 15 and 18 thousand tons
of nut annually. They supply national market companies such as Bimbo, Sanborns, Nutri Select
and El Alba; to six companies in the United States of America: Young Pecan, Harrel Nut Company,
San Saba Pecan, The Green Valley Pecan, Navarro Pecan and Carter Pecan and two companies in
China. It should be mentioned that in Hermosillo, Sonora there are producers directly integrated to
the Chinese market by channeling the product through the Ports of Manzanillo, Colima and
Guaymas, Sonora in 20-ton containers.
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Chinese buyers contact the producer directly through buyers who come to the region to visit the
orchards still standing, establish contacts with the producer and via telephone calls or via internet
agree on the sale price. The transaction is made directly between the producer and the Chinese buyer.

Another of the companies interviewed is dedicated to the purchase and processing of all kinds of
sweets and confectionery products, it is not specialized in nuts. Mainly to the praline of walnut,
natural walnut, cellophane ball in different grammages. The volumes of walnut that its processes
are channeled to the local market by stores that sell convenience products such as OXXO, Seven
Eleven, among others.

Jiménez, Chihuahua

Five companies were identified, three of which have less than ten years operating in the region;
mobilize volumes ranging between one thousand and five thousand tons per year with headquarters
in Hermosillo Sonora, Delicias, Chihuahua and Cd. Juérez, Chihuahua, respectively. The first is
sourced from walnut in Sonora and Chihuahua and the second from the main producing regions of
Mexico. The third company is the smallest and youngest, has two years of operation and is the one
that requires the most support and financing to move forward; unlike the other two, this one only
buy, selects sells the nut to the big processing companies.

Of the other two companies identified, the first is a Mexican company that was born in 1982 in
Delicias, Chihuahua, but also operates in the United States of America, processes all kinds of nuts,
grapes, prunes and peanuts, the second was born in 1965 in the state of Oklahoma and has 32 years’
operating in Mexico. Its main turn is the manufacture of rough equipment such as machinery for
handling nuts, vibrators, cracks, cleaners, husking machines, sorting machines, mechanical
harvesters, nut, pruning, husking, etc. and in addition it processes nuts of all kinds, including pecan.

The volumes processed annually by the first and second company range between seven thousand
and nine thousand tons, respectively, the first is supplied by the local market, while the second,
from all the producing regions of Mexico. They buy and export nuts in husk and without husk to
the United States of America and the whole world, and they count on all the infrastructure of
processing and transformation of the nut, besides mechanisms of distribution of their products.
They are integrated companies from the production, commercialization, transformation and
distribution of the pecan nut in Mexico and outside the country that have purchase and processing
branches in the United States.

Marketing is done through social networks and its products are known throughout the world.
They are self-financed companies with the ability to lend to nut producers and marketers who
work for them.

Conclusions

In the characterization of the production system, similarities are found in the three regions
regarding the age of the garden, although the Jiménez Chihuahua region has more years as a pecan
nut producing area; the predominant sown varieties in the three sites are Western and Wichita with
more than 90% although in different proportions per site; regarding the average yields obtained,
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these are higher in the Hermosillo Sonora region, followed by Jimenez Chihuahua and the lowest
in the Comarca Lagunera, this situation of lower yields is explained by the lack of technical advice,
lower producer organization and the lack of financing to produce.

Therefore, it is necessary to support the Comarca Lagunera more with producer organization,
technical advice and financing. The ways of marketing the nut is greater in the Comarca Lagunera
than in Jiménez, Chihuahua and Hermosillo, Sonora; in the latter region there are only two ways
to market: in bulk selected by size and selected packaged for sale to wholesalers. The higher
weighted price of walnuts received by Hermosillo producers is due to the way in which they market
their product and the final market that their product has; in this case China, since the other two
regions commercialize in greater proportion with marketers from the United States, who finally
supplies the European and Eastern markets.

The presence and operation of marketing companies-processors in the Jiménez region of
Chihuahua is greater and it was the state of Chihuahua where the first companies of this type were
born, later extending to the rest of the country. The growing birth and proliferation of
commercialization - processing companies are due to the growing market of pecan nuts in the
world, identifying family-type companies that take advantage of these areas of opportunity.

The destiny of the pecan nut from the Hermosillo, Sonora and Chihuahua region towards the
Chinese market represents a new business opportunity in Mexico and opens up the possibility of
new markets. This situation favors Mexican producers, whose nut is sold directly to the Chinese
market without triangulation by US marketers.

To reduce productivity gaps between larger and smaller orchards and between regions, it is
important to support the weakest link, represented by small producers, with the implementation of:
financing programs to produce and market, technical advice especially in the area of pests and
diseases and training in the management of the garden, especially in irrigation management; and
strengthen the infrastructure of the orchards for a better management of the nut and to be able to
sell with greater added value.

In the comparison between regions if you want to match Sonora, it is necessary to improve
especially in the aspects of organization, training and availability of financing, aspects in which it
far exceeds the other two regions studied.
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