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PROLOGO

Os desafios contemporaneos relacionados ao uso dos recursos naturais, a
conservacdo da biodiversidade, as mudancas ambientais e a sustentabilidade dos
sistemas produtivos exigem abordagens cada vez mais integradas. Nas Ciéncias Agrarias
e Ambientais, essa integracao se torna especialmente relevante diante da necessidade
de conciliar producéo, conservacao, desenvolvimento territorial e uso responsavel dos
recursos, considerando tanto os processos ecoldgicos quanto as dimensdes sociais e
econdmicas envolvidas.

O oitavo volume de Estudos em Ciéncias Agrarias e Ambientais reline quatorze
capitulos organizados em quatro eixos tematicos: Territorio, mudancas ambientais e
conservacao; Solo, biodiversidade e agroecossistemas sustentaveis; Producao
sustentavel, manejo e organizacao dos sistemas produtivos; e Economia circular,
transformacgo6es ambientais e histdria da agricultura. Em conjunto, os trabalhos propdem
um percurso que parte de questdes ambientais e territoriais amplas e avanca em direcao
ao funcionamento dos agroecossistemas, as estratégias de producéo sustentavel e as
transformagdes historicas das relacdes entre agricultura, recursos e paisagem.

O primeiro eixo retine estudos voltados as mudangas ambientais, a vulnerabilidade
territorial, 2 soberania alimentar e a conservacao de areas naturais. As analises destacam
como clima, uso da terra, planejamento territorial, politicas de desenvolvimento e
participagdo comunitaria interferem diretamente na relagcéao entre sociedade e ambiente.
A vulnerabilidade de areas costeiras diante da elevagao do nivel do mar, por exemplo,
envolve ndo apenas fatores fisicos, mas também infraestrutura, uso do solo, planejamento
e capacidade adaptativa. Da mesma forma, a soberania alimentar & discutida a partir das
disputas pelo territorio, pela terra e pela agua e das diferentes formas de organizacao da
producao rural.

No segundo eixo, o olhar se volta ao solo, a biodiversidade e ao funcionamento
dos agroecossistemas. A agricultura regenerativa é apresentada como uma abordagem
sistémica voltada a recuperacdo da saude e da funcionalidade do solo, com principios
relacionados a reducao da perturbagéo, a cobertura permanente, a diversidade e a
integracao planejada entre componentes do sistema produtivo. Os estudos sobre fungos
micorrizicos, bactérias rizosféricas e recursos fitogenéticos ampliam essa discusséo
ao abordar diferentes dimensdes da biodiversidade e de sua importancia ecoldgica. As
interacdes entre organismos e solo, a participagcao de microrganismos nos processos de
transformagéo da matéria organica e a conservacao da diversidade vegetal evidenciam
a relevancia dos recursos bioldgicos para o funcionamento dos ecossistemas e para o

desenvolvimento de estratégias de conservacao e uso sustentavel.



O terceiro eixo aborda diferentes estratégias de aprimoramento dos sistemas
produtivos, considerando aspectos técnicos, ecoldgicos e organizacionais. Sdo discutidas
alternativas como a utilizagdo de microrganismos benéficos para reduzir a dependéncia
da fertilizacdo mineral, o emprego de alimentos vivos na aquicultura, o comportamento
e 0 manejo de bovinos autdoctones em sistemas extensivos de montanha e formas
coletivas de organizacdo e comercializacao entre pequenos produtores. Os trabalhos
demonstram que a sustentabilidade da producédo depende ndo apenas da eficiéncia no
uso dos recursos, mas também da adequacéo das praticas de manejo, da conservagao
da paisagem e das condi¢des de organizagdo econémica e social dos produtores.

Por fim, o quarto eixo estabelece um dialogo entre aproveitamento de recursos,
transformagao ambiental e histéria da agricultura. O estudo sobre a utilizagdo da casca de
noz para a producao de carvao ativado examina os requisitos técnicos e de investimento
associados a valorizacao de residuos agroindustriais, em consonancia com os principios
da economia circular. Os dois capitulos seguintes ampliam a perspectiva temporal
ao investigar as relagcbes entre agricultura, clima, desmatamento e transformacdes
sociopoliticas nas terras baixas maias, bem como os conhecimentos, as tecnologias
de manejo da agua e as intervengdes sobre a paisagem desenvolvidos no contexto da
agricultura andina e inca. Em conjunto, esses trabalhos permitem considerar diferentes
formas de utilizagao e transformacao dos recursos naturais, desde experiéncias historicas
de organizacdo agricola até propostas contemporaneas de valorizagcdo de materiais e
processos produtivos.

A diversidade dos capitulos reunidos neste volume evidencia que os desafios
ambientais e agricolas contemporaneos ndo podem ser compreendidos de forma
isolada. Solo, agua, biodiversidade, territério, producao, tecnologia e organizacéo social
constituem dimensoes interdependentes de sistemas em constante transformacao.

Ao integrar estudos sobre conservacao, sustentabilidade, producéo e histoéria da
agricultura, este volume contribui para ampliar o debate sobre formas mais equilibradas
de relagado entre sociedade, sistemas produtivos e ambiente, valorizando tanto a inovacao

cientifica quanto o conhecimento acumulado ao longo do tempo.

Boa leitura!

Eduardo Eugénio Spers
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ABSTRACT: A comprehensive field expedition
was conducted across the Baja California
Peninsula from April 26 to May 5, 2023, to
locate, document, and collect germplasm of
wild Lupinus species. This expedition was
critical for updating the knowledge of Lupinus
diversity in this biogeographically significant
region, as previous systematic collections date
back several decades, with most herbarium
specimens collected between the 1960s and
1980s. The expedition covered approximately
2,100 kilometers in a circular route starting
and ending in La Paz (23°37’N, 109°52'W).
The itinerary followed a strategic north-south
gradient, beginning in Sierra La Laguna at 789
msnm elevation, proceeding northward through
coastal zones (12-73 msnm) near Mulegé and
Guerrero Negro (27°37'N-28°57’N), ascending
to mid-elevation sites around Loreto and San
Ignacio (532-1,078 msnm at 29°24'N-31°27°N),
reaching the highest elevations in the Sierra
San Pedro Martir region (1,504-2,628 msnm
at 31°02'N-32°10'N), and returning south
through the central peninsula (435-1,773
msnm) before completing the circuit back to
La Paz. The research team, consisting of four
ladies (Minerva, Nancy, Alicia, and Kalina),
successfully documented 36 populations
and collected 31 accessions representing
10 distinct Lupinus species. The collection
prioritized in situ morphological identification,
recording of geographic coordinates, and
seed collection for subsequent studies and
germplasm conservation. Identification was
performed by comparison with type specimens
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and confirmation with the original description. The altitude range where Lupinus species
were found varied from 12 msnm to 2621 msnm. The species collected were: Lupinus
affinis, L. andersonii, L. arizonicus, L. bicolor, L. concinnus, L. excubitus, L. hirsutissimus, L.
latifolius, L. niveus,and L. saxosus. Furthermore, L. excubitus showed the greatest altitudinal
range (532 - 2680 msnm), and L. arizonicus showed the greatest ecological versatility by
being present from above sea level to submontane elevations. Annual species (L. affinis,
L. andersonii, L. arizonicus, L. bicolor, L. concinnus, L. hirsutissimus) have short life cycles
(3-5 months) and germinate with the first winter rains. Perennial species (L. excubitus, L.
latifolius, L. niveus, L. saxosus) develop persistent woody structures that allow them to
survive adverse conditions. L. hirsutissimus is easily distinguished by its dense hairs and
large, leaf-like floral bracts. According to the ecoregions of Gonzalez-Abraham et al. (2010)
and our field notes, L. hirsutissimus, the most frequent species in the northern part of
the peninsula, occupies three different ecoregions: coastal scrubland towards the Pacific
Ocean and the San Felipe Desert and Central Desert towards the Gulf of California. The
only species found in both the north and the south was L. niveus. In the north, it occupies
the Rosetophyllous Coastal Scrub region, and in the south, the Cape Lowland Forest.
This expedition represents a significant contribution to the understanding of Lupinus
diversity in the Baja California Peninsula, providing valuable germplasm for conservation
and breeding programs. This work establishes a foundation for continued biodiversity
assessment and conservation strategies for wild lupins in northwestern Mexico. The
collected material is available for public consultation by contacting the authors.
KEYWORDS: biodiversity and biological monitoring; collected material available;
conservation and protection of species; ecosystem assessment.

1. INTRODUCTION

The genus Lupinus is one of the most complex within the Fabaceae family.
Depending on the author, between 200 and more than 500 species have been recognized.
Although the genus appears to have originated in the Mediterranean region, it underwent
an extraordinary evolutionary radiation in the Americas, particularly in western North
America and the Andes (Bermudez-Torres et al., 2021). Due to their high protein content,
these plants were domesticated by major civilizations, including the Egyptians, Greeks,
Romans, and Incas. However, species within this genus are multipurpose plants with
diverse potential applications. Thanks to their association with nitrogen-fixing bacteria,
they have been used to improve soil quality. Furthermore, plants of this genus synthesize
quinolizidine alkaloids as a defense strategy against predators, making them potential
sources of biologically active compounds. They also contain a wide variety of compounds
with diverse biological activities, such as flavonoids, phenolic compounds, and bioactive
peptides. The flora of the Baja California Peninsula shares a recent evolutionary origin
with that of the southwestern United States and differs significantly from the flora of the
mainland (Stebbins and Major, 1965; Dolby et al., 2015).
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2. OBJECTIVE

To locate, document, and collect germplasm of wild Lupinus species across the

Baja California Peninsula, Mexico.

3. MATERIALS AND METHODS

An extensive vehicle-based survey was conducted across the Baja California
Peninsula. Specimens were collected manually, prioritizing in situ morphological
identification, the recording of geographic coordinates, and seed collection for subsequent
studies and germplasm conservation. Final identification involved comparisons with type

specimens and verification against the original description.

4. RESULTS

Thirty-six populations were documented, and 31 accessions representing 10
different species were collected (Figure 1).
Figure 1. Map of locations where the different Lupinus species were found during the field expedition conducted

across the Baja California Peninsula from April 26 to May 5, 2023. Thirty of the thirty-one occurrences were
recorded in the state of Baja California Norte.
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The elevation at the collection sites ranged from 12 to 2,621 meters above sea
level. L. niveus was the only species found in both the north and the south. The greatest
ecological versatility was observed in L. arizonicus, which was present from sea level up
to submontane elevations. Of the 10 species found, only L. niveus is considered endemic
to the Baja California Peninsula (Table 1).

Table 1. Endemism of Lupinus species found during the field expedition conducted across the Baja California
Peninsula from April 26 to May 5, 2023.

Species Endemic to the Baja California Peninsula?

Lupinus affinis No. Distributed in California and other areas of
western North America.

Lupinus andersonii No. Endemic to California/Nevada, not the peninsula.

Lupinus arizonicus No. Present in Arizona, California, and northwestern
Mexico.

Lupinus bicolor No. Wide distribution in western North America.

Lupinus concinnus No. California, Nevada, Arizona, and Baja California.

Lupinus excubitus No. Endemic to California.

Lupinus hirsutissimus No. California and Baja California.

Lupinus niveus (S. Watson, 1876) Yes. Endemic to the Baja California Peninsula.

(enciclovida.mx)

Lupinus saxosus No. Taxon from California and other areas of
western North America; currently treated as Lupinus
polyphyllus var. saxosus.

5. DISCUSSION AND CONCLUSION

This study lays the groundwork for the ongoing assessment of biodiversity and
conservation strategies for wild lupines in northwestern Mexico. The specie Lupinus
niveus would be an example of neoendemism, resulting from geographic isolation and
adaptation to specific environments (Stebbins and Major, 1965). Its endemism could be
interpreted as a consequence of historical processes associated with the separation of
the Baja California Peninsula, the opening of the Gulf of California, and the existence of

regional climate refugia (Dolby et al., 2015).
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