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Biometric  features  and  oil contents  of macauba  (Acrocomia  aculeata)  palms  natively  growing  in  sites
representatives  of the  Brazilian  Cerrados  (Campo  Grande  – CG,  and  Sao  Gabriel  do  Oeste  – SGO),  and
Pantanal  (Corumba  – CO,  and  Aquidauana  – AQ) biomes  were  studied.  The  objective  was  to obtain  data
that  could  assist  better  planning  for the  exploitation  of natural  populations,  and  knowledge  to  help
selection  and  breeding  programs.  Plant (spines  presence;  stem  circumference;  number  and  length  of
bunches)  and  fruits  characteristics  (fruits  per  bunch;  size;  mass;  proportion  of components  – husk, pulp,
shell  and  kernel;  fruits  moisture  at ripening;  pulp  and  kernel  oil  content)  were  measured  from  ten  native
palms  from  each  site.  There  was  variability  in  biometrics,  biomass  production  potential  and  oil  yield  in
the palms  within  each  site  and  among  the  sites.  No  correlation  was  found  between  biometrics  features
and  oil  contents.  On  average,  plants  from  CG showed  better  general  productive  characteristics  than  any
other  of  the studied  sites,  but  a  large  variability  in fruits  size.  Palms  from  CO  presented  smaller  fruits,
oproducts but  they  were  more  homogeneous  in  size  and  with  higher  kernel  oil  contents.  Fruits  from  SGO  show
bigger  mass  and  size,  but  it did  not  result  in higher  fruit biomass  production  or oil  yield.  Although  oil
yields  potential  were  almost  half  of  what  is  usually  measured  in  other  areas  of Brazil,  results  provided
interesting  data  for a better  planning  to rational  exploitation  of  native  macauba  groves  in these  areas.
Variability  within  plants  from  all  sites  indicate  that they  could  be a  reserve  of  genetic  materials  for  further
development  of  cropping  systems  aiming  production  of oil  and  other  useful  products.
. Introduction

Acrocomia aculeata (macaw palm) is a species of native palm to
ropical regions of the Americas. It occurs naturally from south-
rn Mexico and the Caribbean south to Paraguay and northern
rgentina. In Brazil, were it is widely distributed, is commonly
nown as macauba palm (Cetec, 1983), with high population con-
entrations in the biomes Cerrados and Pantanal (Cetec, 1983).

The Cerrados, the second largest Brazilian biome, is a savannah-

ike area, characterized by a long dry weather period and acid,
utrient-depleted soils (Klink and Machado, 2005). The Pantanal,
n the other hand, encompasses South-America inner lowland
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areas submitted to long flooding periods (Schessil, 1999). Macauba
palm is found in both environments, which demonstrates its high
adaptation capability.

Macauba palm can be used with different purposes. Leaves can
be used for animal nutrition, fruits are used for human consumption
(food) and the endocarp (shell) and the epicarp (husk) can be used
as a biomass sources for different uses, such as coal or briquettes. In
the Pantanal, fruit pulp flour is used to prepare ice creams, cakes and
others edible products. In other areas of Brazil there is an incipient
use of the oil for industrial purposes, such soap making (mainly
kernel oil) and surface coating for ceramic production. In Paraguay
there is a long traditional industry related to extract and export of
kernel oil for several purposes (Poetsch et al., 2012).

Nowadays, there is an increasing interest on its high oil yield,

second only to palm oil (Elaies guineenses). It may  produce ten times
more oil per hectare than soybeans (Roscoe et al., 2007). This is an
essential feature to match requirements as a sustainable source
to produce biofuels. In parallel, the oleic acid content of the pulp

dx.doi.org/10.1016/j.indcrop.2012.12.008
http://www.sciencedirect.com/science/journal/09266690
http://www.elsevier.com/locate/indcrop
mailto:gabyciconini@hotmail.com
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il makes it highly desirable to increasing demands of the food
ndustry. Also, it can be easily incorporated into agrosilvipastoral
ystems, adding to the sustainability of this productive chain.

As palm oil cultivated in the equatorial belt (Basiron, 2005),
acauba has got two economically important kind of oils, stored

n the fruit pulp and in its kernel. Pulp oil has an intense orange
olor and it is characterized by the presence of carotenoids and high
oncentration of oleic acid (Hiane et al., 2005; Ramos et al., 2007).
ernel oil has a transparent aspect with a predominance of oleic
cid and lauric acid (Amaral et al., 2011; Hiane et al., 2005). Both
ils can be used for different industrial purposes, such as cosmet-
cs, pharmaceuticals, food and in biofuels production. Coproducts
btained after oil extraction can be used for animal nutrition as
hey have no antinutritional or toxic compounds, and cogeneration
f energy.

A valuable feature of macauba palm is the variability in phe-
otypic characteristics. This may  impact fruits productivity and oil
haracteristics. The State of Mato Grosso do Sul, in the western area
f Brazil, in the center of South America, provides a good ground
o study such variability, as it encompasses parts of both Cerrados
nd Pantanal biomes. Thus, the aim of this work was  the evalua-
ion of the diversity among native populations of macauba in these
reas, specially related to fruits biometry, moisture and oil contents
t maturity. Furthermore, the biomass, oil and coproducts produc-
ion were estimated. Such knowledge is very important to predict
he productive potential of native macauba’s populations, aiming
he selection of high oil yielding plants, to provide materials for
election and breeding programs for commercial crop exploitation.

. Materials and methods

.1. Harvest

Whole bunches of native macauba palms with mature fruits,
dentified by natural detachment of the first fruits, were harvested
t random in four different sites within the State of Mato Grosso
o Sul (MS). Two of these sites are part of the Cerrados biome, in
ampo Grande (CG, latitude: S 20◦25.510′, longitude: O 54◦58.122′)

nd São Gabriel do Oeste (SGO, latitude: S 19◦38.272′, longitude:

 54◦22.099′) municipalities. The other two sites are part of the
antanal, in Corumba (CO, latitude: S 19◦17.589, longitude: W
7◦64.217) and Aquidauana (AQ, latitude: S 20◦32.634′, longitude:

Fig. 1. Sites of harvest in the Cerrados and Pantanal 
d Products 45 (2013) 208– 214 209

W 55◦33.258′) municipalities. Overall sites location is presented in
Fig. 1.

For measurements, ten native palms were selected at random
in each site. Exception was  SGO, where eight palms were sampled.
Palms were selected from a standard grove, representative of the
larger area. Palms were selected if they have bunches around 2.5 m
height, which facilitate harvest and provides a tentative of stan-
dardization. It is not possible to assure that these palms have the
same age, once their internodes height varied quite a lot.

Harvest and measurements made at the site were carried out
from November 2010, to January 2011. Every plant location was
determined using Global Positioning System (GPS).

2.2. General aspects of the macauba palm

From every selected palm in each site the following measures
were annotated: presence of spines in the stems; circumference of
the stem at breast height; number of bunches; number of fruits per
bunch; length of bunch.

2.3. Fruits biometry

From every selected palm, the number of bunches was
annotated and one bunch was harvested. All fruits in the bunch
were counted and ten fruits were selected at random for further
analysis, twice as much as recommended by Manfio et al. (2011)
to determine biometrics features with 95% confidence. Fruit mass
and the masses of its components (epicarp – husk, mesorcarp –
pulp, endocarp – shell and kernel) were weighed using an analyt-
ical balance (Bel Engineering, Mark Serie). Vertical and horizontal
diameters were measured using a digital caliper (Zaas Precision,
150 mm).

Fruits were peeled and pulped manually using a stainless steel
knife. Shell was broken to extract the kernels with the help of a
small hammer.

2.4. Pulp and kernel moisture and oil contents
Pulp and kernel moisture was determined as described in AOAC
(2005). Oil content was determined by nuclear magnetic resonance
(NMR) low field (Spinlock Magnetic Resonance Solutions, SLK 100).

biomes, Mato Grosso do Sul State (MS), Brazil.
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.5. Production estimations

Total number of fruits per palm was calculated multiplying the
umber of fruits per bunch by the number of bunches per palm.
imilarly, total mass of fruits per palm was obtained by the multi-
lication of total mass of fruits per bunch, in kg, and the number of
unches per palm. Theoretical pulp oil yield was calculated using
q. (1).  The kernel oil yield was estimated similarly by replacing
erms in Eq. (1) with kernel parameters. All values are in a wet
asis.

Y = (TMFP × P × OCNP) × 0.7 (1)

here OY = pulp or kernel oil yield (kg) per hectare; TMFP = total
ass of fruits (kg) per palm; P = pulp or kernel proportion to the

ntire fruit (g of pulp or g of kernel/100 g of fruit); OC = pulp or
ernel oil contents (g of oil/100 g of pulp); NP = number of palms per
ectare; 0.7 = oil extraction efficiency using mechanical processing.

.6. Experimental design

Data were analyzed in a complete randomized design using
NOVA and the means were compared by Tukey test with 5% sig-
ificance level. For comparison of biomes, data for the two sites
ncompassed in a given biome were considered as population repli-
ations. For comparison of sites, their overall data were considered,
ithout effect of biomes. Comparisons within biomes were made
sing data for the two sites of that biome. Pearson correlations were
erformed at 5% significance level.

. Results and discussion

Macauba palms present stems with different characteristics,
uch as with and without adhered petioles, or the presence or
bsence of spines in the internodes (Fig. 2). We  found that around
0% of palms from CO and 70% from AQ, both in the Pantanal, pre-
ented spines (data not shown). No spines were found in plants
rom the two Cerrados locations within the studied populations,
lthough surely there are spiny plants in the Cerrados. The pres-
nce of spines may  be determined by plants genetics and may  also

o be related to the palm age, as young palms are always spiny.
n any form, spines are a nuisance to handle the palm, thus geno-
ypes without spines or that loose them at early age are desirable
o facilitate harvest and agronomic practices.

Fig. 2. Stems of macauba palm with (A) and without spines (B).
d Products 45 (2013) 208– 214

Palms from both biomes presented, on average, similar circum-
ference of stems but there was significant differences (p < 0.05)
for sites of harvest. The smallest and the largest circumferences
were found, respectively, in AQ and CO, both in the Pantanal biome
(Table 1). The average number of bunches per plant showed coeffi-
cient of variation as large as 64.9%, indicating high variability within
plants of all sites of both biomes. Although such variability elim-
inates differences (p > 0.05) for the effects of biomes, there was
significant differences (p < 0.05) for sites, with plants from CG show-
ing the largest number of bunches per plant, 5.3 on average, with
one of them having 13 bunches. Plants from CG were also among
those with longest bunches, compared to those from SGO and AQ.
Plants from CO showed shorter lengths. The maximal length of the
bunch (99 cm)  was observed in a palm from AQ, while the largest
total mass of the fruits (9.3 kg) was found in a bunch from SGO.

Overall, this variability in the plants phenotypic characteristics
suggest that although macauba palm grows well in the wild in any
situation, there is strong effect of the local environment, which
may  be related to moisture regime and local soil fertility. Thus, a
better knowledge on plant responses to fertilization and moisture
regime, at least, should be envisaged for the set up of commercial
plantations.

Considering the importance of fruits with a standard pattern to
make easy industrial processes such as husk removal and pulp rec-
ollection, an analysis of the mass of the fruits data was  performed.
We took the difference between the largest and smallest fruit of
the entire sampled population and divided it by four, to make four
different groups (Fig. 3). With that, we could check the predomi-
nant mass of fruits within each local. The smallest individual mass
of fruits, 12.7 g, was  collected in CO, while the largest one, 57.4 g,
was collected in SGO.

The predominant mass of fruits from CG, AQ and CO is situ-
ated within the 12.0–23.5 g per fruit group. In CO, they account for
90% of all fruits, indicating an almost homogeneity of small fruits.
Fruits from SGO presented the largest mass, with 37.5% in the group
46.5–58.0 g. These fruit mass are bellow those observed for other
areas of Brazil, such as found in Esmeralda, Minas Gerais State,
an average mass around 66 g (Cetec, 1983). But they are not far
from the 32.1 g average mass reported by Manfio et al. (2011),  who
evaluated samples from a broader area, encompassing the States
of Mato Grosso do Sul, Minas Gerais, São Paulo, Pará, Maranhão
e Pernambuco, representing the center-west, southeast, northeast
and north regions of Brazil.

Fruits from SGO presented the largest dimensions and those
from CO were the smaller ones (Table 1). On the hand, ratio
between vertical and horizontal diameters of the entire is 1.06 for
all sites, indicating an almost cylindrical shape. Such homogeneity
of both fruits mass and dimensions makes easy the development
of mechanical devices for industrial purposes.

There was not significant (p > 0.05) variations between pro-
portion of husk and pulp to the whole macauba fruit (Table 1).
However, there were significant effects (p < 0.05) of the biomes on
fruit shell and kernel proportions. Fruits from the Cerrados showed
a larger proportion of shell than fruits of the Pantanal, with the
inverse proportion of kernels.

Husk and shell fractions are important because they can be used
for the cogeneration of energy. The shell, especially, is particularly
suitable for the production of activated coal. As demonstrated by
Silva et al. (1986) shell coal has better performance than that made
from eucalyptus tree, a traditional tropical coal-making hard wood.
It is suitable for use in steel factories, as well as for domestic use.

Information on the correlation between biometric parameters

and relative fractions of fruits are important for genetic breeding
programs and for commercial cultivation. They can be useful to
help finding materials with some desired characteristics. There no
significant correlations between the number and total mass of fruits
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Table  1
Biometric and production characteristics of macauba palm and its fruits in two  different sites of harvest in the Cerrados (CER, CG and SGO) and two sites in the Pantanal
(PAN,  CO and AQ) biomes.

Evaluated parameter Sites of harvest CVa Biomes CV

CG SGO CO AQ (%) CER PAN (%)

Stem circumference (cm) 74.3 b 80.2 ac 91.7 a 69.7 b 24.5 77.3 80.7 26.5
±3.5b ±4.9 ±11 ±3.20

Number of bunches per palm 5 a 2 b 4 ab 3 b 64.9 3.8 3.7 72.3
±1.2  ±1.2 ±0.6 ±0.7

Length of bunch (cm) 74 a 71 a 57 b 77 a 13.8 72.5 66.6 18.4
±4.2  ±3.6 ±2.2 ±3.9

Mass of fruits per bunch (kg) 5.3 6.3 4.4 4.4 40.9 5.8 Ad 4.4 B 37.9
±0.7  ±1.0 ±0.4 ±0.4

Number of fruits per bunch 194 b 142 c 285 a 231 ab 42.1 168 B 258 A 42.0
±37  ±22 ±30 ±23

Total number of fruits per palm 970 a 320 b 1080 a 765 ab 66.3 645 923 78.9
±254 ±80 ±188 ±171

Total mass of fruit per palm (kg) 25.5 13.7 16.4 15.8 68.9 19.6 16.1 72.2
±5.8  ±3.8 ±2.2 ±3.9

Fruits vertical diameter (mm)  36.5 b 45.3 a 30.9 c 34.0 bc 9.1 38.6 A 30.9 B 14.8
±1.2  ±1.4 ±0.8 ±1.0

Fruits horizontal diameter (mm)  34.6 b 41.9 a 29.6 c 31.6 bc 8.6 36.1 A 29.6 B 14.3
±1.1  ±1.4 ±0.7 ±0,9

Fruit epicarp (%) 20.6 19.6 17.9 18.7 12.6 19.6 17.9 12.6
±1.0  ±0.6 ±0.7 ±0.6

Fruit mesocarp (%) 47.9 44.8 51.2 48.1 9.7 46.9 51.3 11.4
±1.9  ±1.9 ±1.9 ±1.3

Fruit endocarp (%) 26.6 b 30.2 a 23.3 b 27.9 ab 14.3 28.2 A 23.3 B 15.3
±1.4  ±1.8 ±1.0 ±1.1

Fruit kernel (%) 4.9 5.4 6.7 5.3 27.6 5.2 B 6.7 A 28.7
±0.8  ±0.4 ±0.6 ±0.2

a Coefficient of variation (%).
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ent (p < 0.05).

High initial moisture contents were measured in fruits from all
sites, varying from 49.1% in CG to 63.0% in CO (Fig. 4A). Other reports
mention 34.3 and 53.0% pulp moisture contents at ripening stage
(Silva et al., 2008; Ramos et al., 2008). Moisture contents of the
kernel were more stable, varying from 17.1% (AQ) to 20.2 (SGO), but
they are still higher than reports of 12.1% by Dessimoni-Pinto et al.
(2010) and 6.5% by Hiane et al. (2006).  It has to be considered that
we made moisture determinations once the fruits were harvested,
Table 2
Pearson correlation between biometric parameters and relative fractions of
macauba fruits in different locals of the Cerrados (CG and SGO) and Pantanal (CO
and AQ) biomes.

Biometrics CG SGO CO AQ

Bunch length × fruits
number

0.41 ns a −0.06 ns −0.39 ns −0.54 ns

Bunch length × total
fruit mass in the
bunch

0.33 ns 0.03 ns −0.09 ns 0.28 ns

Fruits number in the
bunch × total fruit
mass in the bunch

0.71
p < 0.002

0.88
p < 0.004

0.79
p < 0.007

0.52 ns

Fruits number in the
bunch × fruit mass

−0.48 ns 0.03 ns −0.67
p < 0.036

−0.61 ns

Fruit mass × husk mass 0.94
p < 0.000

0.84
p < 0.009

0.94
p < 0.000

0.95
p < 0.000

Fruit mass × pulp mass 0.99
p < 0.000

0.93
p < 0.000

0.98
p < 0.000

0.95
p < 0.000

Fruit mass × shell mass 0.94
p < 0.000

0.68 ns 0.95
p < 0.000

0.88
p < 0.000

Fruit mass × kernel
mass

0.32 ns 0.60 ns 0.66
p < 0.004

0.85
p < 0.002

a Not significant.
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llows easy growth of microorganisms and the deterioration due
o physic-chemical reactions. Thus, for industrial extraction of oil a
ast processing of the fruits is paramount, or fruits should be dried
efore storage for late processing.

Fruits from all sites showed similar pulp oil contents, with intra-
ite variability (Fig. 4B). Overall sampled population average was
5.1% on a dry basis. This is far lower than 55.9–69.9% reported
or fruits from Minas Gerais State, in the southeast of the coun-
ry (Cetec, 1983). However, there were differences for kernel oil
ontent in the four sites. There was almost three times more oil in
he kernel than in the pulp. The highest content was observed in
O (68.9%) and the lowest in SGO (63.5%). These values are higher
han the 55.2–58.0% reported by Cetec (1983),  and close to what
s seen for other known palm plants, like babassu palm (Orbignya
halerata), around 60.0% (Machado et al., 2006).
Finding good correlation between fruits composition and mor-
hology could be an important tool to select genotypes with

nteresting characteristics for agricultural production and indus-
rial processing. Unfortunately, most relevant fruit characteristics

able 3
earson correlation between pulp and kernel oil contents (wet basis) with macauba fruit
abriel do Oeste) and Pantanal (CO = Corumba and AQ = Aquidauana) biomes.

Oil content Biometrics CG 

Pulp × Fruit mass 0.4 ns a

Kernel ×  Fruit mass −0.26 ns
Pulp  × Mesocarp mass 0.39 ns
Kernel ×  Kernel mass 0.05 ns

a Not significant.
d Products 45 (2013) 208– 214

are poorly correlated with oil contents either in the pulp or the
kernel (Table 3). With that, it is almost impossible to infer pulp or
kernel oil contents based on any measurable biometric fruit char-
acteristic.

Thinking on commercial cultivation, we took individual plants
production characteristics to estimate their theoretical yield of
oil from the pulp and the kernel. Basic data for every one of the
selected plants in each local was  taken and estimated as if they were
planted with two  different row spacing, 5 m × 2 m, and 5 m × 5 m.
This would result in a 1000 or 400 macauba palms per hectare,
respectively. A thousand palms would result in a quite dense grove
and probably would need intensive care and improved agronomic
practices to be successful. On the other hand, 400 palms/ha would
allow good light availability, mechanization practices or intercrop-
ping such as agrosilvipastoril systems.

If the average plants reported in this paper were cultivated in
a system with 1000 palms per hectare, it would result in average
total (pulp plus kernel) oil yield of 1470, 909, 1072 and 1000 kg of
oil/ha, respectively for CG, SGO, CO and AQ (Table 4). These values
are far lower than those usually harbored by palm oil, for exam-
ple, although better than other annual bearing-oil crops. With 400
palms/ha total oil yield would be even lower, but one has to con-
sider that this production may  be sustained for over 20 years of
exploitation without further investment but minimal care, cleaning
and some extra fertilization, and harvest.

On the other hand, giving the diversity observed within each
local, the selection and multiplication of the best palms could result
in far improved oil yield. Palm number six from CG,  for exam-
ple, may provide population able to produce around 4000 kg of
oil/ha in a 1000 palms/ha. These estimates are purely hypotheti-
cal, are there is not yet reports on the behavior of the macauba
palm under controlled cultivation, or in different plant densities
and under good agronomic management. Also, the efficiency of
industrial procedures to extract oil from the pulp and kernel still
needs improvements, as only around 70% of the total oil content is
extracted so far with the known procedures.

Comparing sites, palms from CG presented higher productivity
of fruits/ha than the other sites, almost twice as produced in SGO
(Fig. 5). Bigger fruits from SGO (Table 2) did not result in high yield.
There was  also bigger pulp oil production in CG than any other site.
On the other hand, kernel oil yield from GC and CO were similar,
because of the higher kernel oil content of fruits from CO (Fig. 4B).

The use of coproducts is essential for the energetic and economic
balance in the industrial point of view. The husk and the shell can
be used for cogeneration of energy. Shell has got caloric power
equals to 5152 kcal/kg (Vilas Boas et al., 2010), which is higher
than eucalyptus (4486 to 4641 kcal/kg, according to Lemenih and
Bekele, 2004). Shell density is 1.29 g/cm3 (Vilas Boas et al., 2010),
also higher than eucalyptus (0.85 g/cm3, according to Rodrigues
and Rousset, 2009).

Other coproducts of importance are the cakes remaining from
these cakes as animal or human feedstock but the residual oil con-
tent, because they do not present any known toxic or antinutritional
compounds. Thus, improving oil extraction efficiency will result in

s biometrics in different locals of the Cerrados (CG = Campo Grande and SGO  = Sao

SGO CO AQ

0.25 ns −0.20 ns 0.23 ns
 0.00 ns −0.41 ns 0.65p < 0.004
 0.20 ns −0.08 ns 0.17

 0.36 ns 0.25 ns 0.39 ns
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Table  4
Estimates for theoretical macauba fruits pulp and kernel oil yield (kg/ha)a for every one of the selected plants in two sites of the Cerrados (CG and SGO) and Pantanal (CO
and  AQ) biomes, in two different plants densities (1000 or 400 palms/ha).

Palm 1000 Palms 400 Palms Palm 1000 Palms 400 Palms

Pulp Kernel Pulp Kernel Pulp Kernel Pulp Kernel

CG SGO
1  1326 530 368 147 1 220 88 75 30
2 1528 611 225 90 2 319 128 195 78
3 119 48 246 99 3 527 211 452 181
4  1092 437 1049 420 4 280 112 73 29
5  1164 466 605 242 5 460 184 205 82
6  2788 1115 682 273 6 436 174 311 125
7  615 246 273 109 7 981 392 644 258
8 2374 949 658 263 8 227 91 179 72
9 378 151 86 34 NDb ND ND ND ND

10  212 85 90 36 ND ND ND ND ND

CO AQ
1  644 258 299 120 1 173 69 106 42
2 536 215 376 150 2 116 46 50 20
3  142 57 240 96 3 625 250 425 170
4  1573 629 817 327 4 1425 570 544 218
5  165 66 195 78 5 72 29 79 31
6  1063 425 442 177 6 1012 405 395 158
7 586 234 626 250 7 782 313 315 126
8  855 342 337 135 8 1510 604 718 287
9  180 72 419 168 9 951 381 342 137

10  531 212 693 277 10 264 106 92 37

a Considering 70% oil extraction efficiency.
b Not determined.
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ig. 5. Estimation of products and coproducts of macauba palm fruits yields (kg/ha)
onsidered production of 1000 palms/ha, and 70% oil recovery efficiency using mec

ake of better quality. Pulp cake shows high fiber’s contents, around
2%, but protein contents around 8.5%. Kernel cake fiber content is
4% but has got more than 50% protein content (Cetec, 1983). Cake
roduction of fruits from CG, for example, around 12 ton, could be

 reliable extra source of income, adding to what could be earned
ith the oil yield. These different characteristics within plants from

ll sites indicate that they could be a useful reserve of genetic mate-
ials for further development, not only for oil but for other products.

. Conclusion

It was observed large variation in biometrics, biomass pro-
uction potential and oil yield in native macauba palms from

epresentative sites of the Brazilian Cerrados and Pantanal biomes.
owever, fruits biometric features did not correlate with oil
ontents. Also, oil contents of fruits from all sites are almost a half of
hat from other important native macauba’s groves areas of Brazil.
o different sites of Cerrados (CG and SGO) and Pantanal (CO and AQ) biomes. It was
l extraction.

On average, plants from CG showed better general productive
characteristics than any other of the studied sites, but a large vari-
ability in fruits size, which may  demand previous classification of
fruits for industrial processing purposes. Palms from CO presented
smaller fruits, but they were more homogeneous in size and with
higher kernel oil contents. Fruits from SGO show bigger mass and
size, but it did not result in higher biomass production or oil yield.

Results could help the planning for a more rational exploitation
of native macauba groves in these areas. On  the other hand, they
indicate that the evaluated materials would not be the most indi-
cated for improved cultivation systems in which the main objective
is oil yield.
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