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O desbaste de plantas afeta as características físico-químicas e compostos bioativos das 
cultivares de noz-pecã ‘Barton’ e ‘Melhorada’
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Tamires de Oliveira Duarte da Silva1 , Cristiano Dietrich Ferreira1 , Ivan Ricardo Carvalho3 ,

Cristiano Geremias Hellwig4 , Carlos Roberto Martins5

The production and consumption of pecan nuts have been on the rise in recent 
times, which renders it necessary to study the best production practices to 

tree thinning on the physicochemical characteristics and bioactive components 
in pecan under the cultivation conditions of Santa Rosa, Rio Grande do Sul. 
The pecan plants were submitted to two types of management – with thinning 
and without thinning, following which the fruits were evaluated for physical 
(size, weight, and color) and chemical (physicochemical composition, oxidative 

the thinning of plants increased the size and mass of both nuts and kernels 
while reducing the acid content and peroxides in the kernels and increasing the 

alterations after plant thinning.

Carya illinoinensis
bioactive compounds.

A produção e consumo de nozes vem aumentando nos últimos tempos, e 

presentes. Nesse sentido, esse trabalho teve como objetivo verificar a 

compostos bioativos da noz-pecã nas condições de Santa Rosa, Rio Grande 
do Sul. Para isso, as plantas foram submetidas a dois tipos de manejo: com 

das plantas aumentou o tamanho e a massa das nozes, assim como, reduziu 

o desbaste das plantas. 

Carya illinoinensis -
de pós-colheita; compostos bioativos.

Pecan tree (Carya illinoinensis (Wangenh.) K. Koch) 
cultivation has increased in recent years across various regions 
of the world. The planting and agro-industrial processing of 

popularization of fresh pecan nuts and their products is 

and other bioactive compounds such as tocopherols that have 

practices adopted in the orchard.

have attempted to develop novel technologies or adapt the 
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existing ones to improve the production and quality of the 

the management practices employed in the orchard (Villarreal-

is available regarding the local management techniques 
employed in the orchards traditionally and the relationship 
of these practices with the quality of the nuts produced. In 

physicochemical characteristics of these nuts is lacking.
Plant thinning is an agronomic management practice that 

generally involves eliminating certain plants strategically to 

practice may also include transplanting trees to another location 

initially established with relatively small spacing between 

problems such as drying of the branches due to the lack of 

the bioactive components and nutraceutical properties of the 

the quality of pecan cultivars produced in the region by 

characteristics and bioactive components in pecan under the 

the present study. The concerned orchard was established in 

is considered dense planting for this crop. The orchard soil 

The data on the minimum and maximum temperatures and 

 The average values of the minimum and maximum monthly temperatures and monthly rainfall in Santa Rosa, RS, 
Brazil, during the 2020/2021 cycle. Source: The data issued by the Agritempo - Sistema de Monitoramento Agrometeorológico.
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Nuts were obtained from plants that were submitted to two 
types of management � with the thinning and without the thinning 

randomly selected from each sample and evaluated for their 
size and mass. The samples with kernels were transported to the 

 The masses of nuts and their parts were determined 

digital balance. The length and diameter of each shell and fruit 

yield was calculated using the following equation: 

 + b ) ]. The color parameters 

Pecan nut oil was extracted using the method described by 

 and 
K

expressed in meq O
 and K ) were 

 and K  

using gas chromatography�mass spectrometry and li�uid 

thinning and no-thinning samples from the same cultivar.

yield was conse�uently higher with thinning in the ��arton� 

cultivar. Heavier nuts are better evaluated in the market based 

kilogram and the weight of the nut. In the case of the Barton 
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the kernel yield between the two cultivars could be associated 

lower percentage of kernels than the nuts without tree thinning.
The length and diameter values of the nuts and kernels were 

was attributed to less competition between the plants for solar 

and the luminosity values indicate the degree of darkening of 

parameter values determined in the present study were consistent 

for ��arton� pecans after si� and twelve months of storage under 
various O  partial pressures and temperatures.

vary with the cultivar and harvest and also with the post-harvest 
processes such as drying and storage. The market generally 

lower moisture content and a higher carbohydrate content were 

is important at this stage. Pecan is characterized as a fruit 

Fruit and kernel mass, shell mass, kernel yield, length, and diameter with and without tree thinning during the 
2020/2021 harvest.

Cultivar Thinning Fruit mass
(g)

Kernel mass
(g)

Shell mass
(g)

Kernel yield
(%)

Barton
With

Without

Melhorada
With

Without
Cultivar Thinning Fruit length (mm) Fruit diameter (mm) Kernel length (mm) Kernel diameter (mm)

Barton
With

Without

Melhorada
With

Without

same cultivar (P < 0.05).

The color parameter values for the 2020/2021 Pecan harvest with and without tree thinning.

Cultivar Thinning Luminosity Chroma °Hue

Barton
With ns ns ns ns ns

Without

Melhorada
With ns ns ns ns ns

Without

same cultivar (P < 0.05).
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Variations in the nutritional composition of pecan are 

as horticultural practices (monitoring the soil for nitrogen and 

Physicochemical composition of pecans from the 2020/2021 Pecan harvest with and without tree thinning.

Cultivar Thinning Water
content (%)

Ash content
(%)

Protein 
content (%)

Lipid 
content (%)

Carbohydrate 
content (%)

Barton
With ns ns

Without

Melhorada
With ns ns ns ns

Without

same cultivar (P < 0.05).

Photographs of pecan kernels from the 2020/2021 
Pecan harvest with and without tree thinning. (A) ‘Barton’ 
cultivar with thinning. (B) ‘Barton’ cultivar without thinning. 
(C) ‘Melhorada’ cultivar with thinning. (D) ‘Melhorada’ cultivar 
without thinning.

2 232 and K270) of the pecans from the 
2020/2021 Pecan harvest with and without tree thinning.

Cultivar Thinning Acid value Peroxide index K232 K270

Barton
With  ns ns  ns

Without

Melhorada
With  ns  ns

Without

same cultivar (P < 0.05).

low-yielding trees produce nuts with higher oil content while 
high-yielding trees produce nuts with a lower oil content 

thinning exhibited lower acid levels and peroxide content 

The acid index in both cultivars and the peroxide index in the 

This result was attributed to the lack of light and ventilation 

lipolytic enzymes that facilitate the production of free fatty 

of atmospheric oxygen. The free fatty acids produced in the 
oxidation process increase the acidity and react with oxygen to 
form lipid peroxides.
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present study compared to previous studies could be related to 

tocopherol when it blocks the proliferation of lipid peroxidation 
in membranes at the expense of a hydrogen (H) atom provided 

detected in higher quantities in the nuts of the Barton and 

a membrane component and split within the hydrophobic phase 

membrane through the physical stabilization of the membrane 

to a higher tocopherol content.
Tocopherols are antioxidants considered important from 

determined in the present study was within the same ranges.

and without tree thinning.

Cultivar Thinning
Fatty acid (%)

Myristic Acid 
(C14:0)

Palmitic acid Stearic acid (C18:0) Arachidic acid 
(C20:0) (C18:1)

Eicosenoic acid 
(C20:1)

Linoleic acid 
(C18:2)

Barton
With

Without

Melhorada
With

Without

Cultivar Thinning

Fatty acids (%) Tocopherol (mg/100 g)

Linolenic acid 
(C18:3)

Sum of 
saturated acids

Sum of 
monounsaturated 

acids

Sum of 
polyunsaturated 

acids

Barton
With ns ns

Without

Melhorada
With

Without

same cultivar (P < 0.05).
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thinning is a viable management practice to be adopted in orchards 
for nut production as it leads to higher productivity and increased 
levels of bioactive nutrients such as tocopherols.

funding the research.
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