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data analysis are, in general, consistent with previous studies. yabe et al. (2015) and lange et al.
(2016) showed that most of dps in paran state are men, closely aligned with local ownership norms.

family farmers tend to organize small-scale farming systems, which are suitable for household
economy and common use. this shows an ability for farmers to make decisions in the context of their
everyday life. overall, it seems that the farmers' attitude towards small-scale agriculture tends to be

positive and inclusive, as they consider this activity a strategic option for social and economic
growth in rural territories. agricultural knowledge is an intangible and intangible capital (e.g., bunge,
2004) and, as such, it can interact directly with materials and it is a way to provoke social innovation
and protect the environment 4 . generally, rural people are, in this type of knowledge, not concerned
about the extensive transformation and globalization process that are affecting their quality of life,
their strategies to ensure survival and their environment. they need a variety of knowledge in order

to face the economic, political, and social changes that are being observed at different levels
(robinson et al., 2014). nevertheless, high levels of knowledge are needed to deal with a complex

environment (brookfield, 2007). this led to a discussion on how knowledge emerges and as such, the
analysis and planning of knowledge, is a key factor for rural development ( raven and tebbutt, 2002
). the research findings suggest that the family-based dps have relevant and critical knowledge to
deal with the current environment. even though, some farmers are facing issues of retirement and

loss of tradition, they maintain their ways of doing things and present an innovative attitude towards
the agricultural industry, which might create a potential "path-dependent" for future generations.

nevertheless, several other aspects may be associated with the high knowledge levels found in both
groups of farmers. some studies already indicate the possible contribution of knowledge to farmers'

wellbeing. for example, famers are oriented to the long-term management of the farm, which
includes the relevance of memory in their activity. on the one hand, better memories may create

more capability to learn and discover new ways of doing things. on the other hand, better memories
may represent a path of continuing the operation of the family farm, as it is known to many farmers.

besides the memory of farming, it is important to highlight the importance of social support.
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our findings show that while c. longa is not a grain crop, it is similar to other food crops in terms of
the evolution of metabolism pathways. pathways involved in basic metabolism, such as protein

metabolism, starch and lipid metabolism and primary metabolism, which are associated with the
biosynthesis of essential amino acids and carbohydrates, were rapidly evolved in c. longa in

comparison to other plant species in this study. these pathways are more widespread and of greater
importance in c. longa compared to other plant species. this suggests that c. longa is able to obtain

nutrients rapidly from low-quality fodder, such as waste from vegetable and grain processing, for the
biosynthesis of amino acids and carbohydrates. this gene family analysis reveals that 10 cyps are

present in the genome of c. longa. among these 10 proteins, cyp716a135 is involved in the
biosynthesis of curcuminoids in the curcuminoid biosynthesis pathway. cyp716a135 is a cytochrome

p450 monooxygenase that catalyzes the transformation of the flavones naringenin to 4,4’,
5,5’-tetrahydroxy-7,7'-dimethoxyflavone, which is a step in the biosynthesis of curcuminoids.

cyp716a135 has a narrow substrate specificity and is essential to curcuminoids biosynthesis in c.
revealed that 10 cyps are present in the genome of c. longa. among these 10 proteins, cyp716a135

is involved in the biosynthesis of curcuminoids in the curcuminoid biosynthesis pathway.
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