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A B S T R A C T

Eugenia dysenterica (Mart.) DC. is a native tree of the Cerrado, a Brazilian ecosystem similar to the savannas. It has 
various uses such as food, medicinal, timber, ornamental and reforestation. Its fruits can be eaten raw or processed 
for the preparation of juices, liquors, cakes and ice cream. However, their exploitation has been made of extraction and 
often predatory manner. The objective of this study was to evaluate the phenology, plant biometrics and survival of a 
collection of Cagaiteiras trees in the initial phase of development located in the Cerrado, in Goiânia municipality. We 
collected fruits of 25 natural subpopulations of 5 states of the Brazilian Cerrado (Bahia, Goiás, Mato Grosso, Minas 
Gerais, and Tocantins). Within each subpopulation, six trees (mother plant) were sampled (with exceptions the subpo-
pulations 2, 12, and 21 that were sampled five, four and five, respectively), and five fruits of each mother plant were 
collected. The collection was established in November 2013; the evaluations occurred between March and October 2014. 
We conducted an initial assessment, and another monthly between April and October 2014. The progenies manifested 
differently for the traits, being observed high variability among traits. 

Keywords: Native fruit tree, seedling production, plant selection.

R E S U M O

Eugenia dysenterica (Mart.) DC. é uma árvore nativa do Cerrado brasileiro. Possui vários usos como alimentício, medi-
cinal, madeireiro, ornamental e reflorestamento. Seus frutos podem ser consumidos in natura ou processados para a 
preparação de sucos, licores, bolos e sorvetes. Porém, sua exploração tem sido feita de forma extrativista e muitas vezes 
predatória. O objetivo deste trabalho foi avaliar a fenologia, biometria e sobrevivência de uma coleção de cagaiteiras 
em fase inicial de desenvolvimento implantada no Cerrado, em Goiânia. Foram coletados frutos de 25 subpopula-
ções naturais em 5 estados do Cerrado brasileiro (Bahia, Goiás, Mato Grosso, Minas Gerais e Tocantins). Dentro de 
cada subpopulação, seis árvores (matrizes) foram amostradas (com exceções as subpopulações 2, 12 e 21 com 5, 4 e 5 
matrizes, respectivamente) e cinco frutos de cada matriz foram coletados. A coleção foi implantada em novembro de 
2013, as avaliações ocorreram entre os meses de março e outubro de 2014. Realizou-se uma avaliação inicial e as demais 
mensalmente entre os meses de abril e outubro de 2014. As progênies se manifestaram de maneira diferente para os 
caracteres avaliados, sendo observada alta variabilidade. 

Palavras-chave: Frutífera nativa, produção de mudas, seleção de planta.
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INTRODUCTION

The Brazilian Cerrado are one of the richest plant 
formations in species diversity. However, part of 
this diversity is being lost due to the anthropic 
actions to exploit areas where the Cerrado predomi-
nates. Many native plant species have already been 
extinct or are in the process of extinction, losing 
their representativeness without knowing their 
real potential (Almeida et al., 1987; Souza, 2006).

The lack of knowledge of Brazilian native species 
and the devaluation of biodiversity increase the 
threat of extinction as Brack et al. (2007)  reported 
and especially those of the Cerrado Biome  of 
which little is known.

Native species of the Cerrado have the poten-
tial for sustainable economic exploitation, among 
them the Cagaiteira tree, a native fruit tree of the 
Cerrado that can be found in formations of Cerrado 
stricto sensu, “Cerradão” and meadow (Mendonça 
et al., 1998).

According to Gomide et al. (1994), the Cagaiteira 
(E. dysenterica) has fruitful and medicinal poten-
tial. Its fruit is widely consumed by the local popu-
lation, in cooking, in natura, in the production of 
ice cream and jellies (Almeida et al., 1987), and as 
a source of antioxidants and bioactive components 
(Abadio Finco et al., 2012).

Studies on the geographical distribution, culti-
vation and genetic structure of local populations 
have already been carried out (Chaves & Telles, 
2006). However, there is still a need for continuous 
studies that clarify in more detail the biometry, 
phenophases, and survival of seedlings in the 
field, so the selection of promising progenies can 
be made and then the introduction to cultivation.

The objective of this work was to perform the 
biometric evaluation, to monitor the phenology 
and the survival of one hundred and twenty-two 
progenies of Cagaiteira Eugenia dysenterica (Mart.) 
DC plants, in the early stages of development, from 
different subpopulations occurring in the Cerrado, 
Brazil.

MATERIAL AND METHODS

We collected fruits at least 20 mature fruits of 
Cagaiteira trees (E. dysenterica), in the plant or the 
crown of each tree, in five states of the Cerrado 
region (Table 1) between October and November 
2011. The fruits had their pericarp intact, green to 
yellow color, corresponding to the criteria used by 
Duarte et al. (2006). The population was composed 
of 122 families, from trees of 25 subpopulations 
(S), six mother trees were sampled by subpop-
ulation (with exceptions the subpopulations 2, 
12 and 21 that were sampled five, four and five 
respectively) to obtain seeds. Recommending the 
premises of Silva et al. (2001), a minimum distance 
of 20 km between plants tree characterize the 
subpopulations.

The sowing occurred on November 15, 2011, in 
plastic bags with 24 cm of height and 18 cm in diam-
eter containing substrate with a mixture of earth 
and sand proportion with 1:1. Irrigation was daily 
performed when there was no precipitation. The 
material was kept in screened with 50% shading.

After 24 months, the seedlings were planted in the 
experimental area of the School of Agronomy – 
Federal University of Goiás (EA / UFG) in Goiânia, 
GO-Brazil, located on the Highway GO-010, at 
geographical coordinates 16º36 South 49º17 West 
of Greenwich, and 736 m of altitude. The soil of 
the experimental area was classified as Dark-Red 
Latosol. The climate of the region is Aw type of 
Köppen-Geiger (Peel et al., 2007; Alvares et al., 
2014), warm and semi-humid with dry season 
well defined between the months of May and 
September. 

For the preparation of the area was performed 
a plowing, a harrowing, a furrowing, and the 
opening of pits with dimensions of 40 × 40 × 40 cm. 
in spacing of 3 × 2 m. The transplant was carried 
out in November 2013 (twenty-four months after 
sowing).

The stem diameter at the soil level total height of 
the plant (from the soil level to the insertion region 
of the younger leaf), and the survival of plants 
were evaluated. The diameter measurements were 
performed with the aid of a digital caliper, in milli-
meters, and for height, a graduated ruler.
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Phenological observations were performed every 
30 days, between April and October 2014, in 
24-month-old plants. In all plants was made the 
count of young leaves and old leaves.

The progenies were arranged in three randomized 
complete blocks, 25 treatments, five to six plants 
per treatment and a total of 146 progenies in three 
replicates. For the selection of subpopulations, it 
was evaluated the increase of the stem diameter 
and total height of plants, through the means of 
final diameters less the averages of the total diame-
ters and height. The experimental design was a 
randomized complete block in which the diameter 
and height were submitted to analysis of variance 

(F test) and the means were compared by the Scott-
Knott test at 5%.

RESULTS AND DISCUSSION

Assessing the stem diameter at the soil level a 
significant difference (p≤0.01) was observed for the 
subpopulation and progeny effect, with 56% of the 
total variation of the sums of squares (Table 2). This 
highlights the genetic variability existing for stem 
diameter between subpopulations and progenies.  

For the time, there was a significant differ-
ence (p≤0.01). The progenies tend to increase the 

Table 1 - Localities and geographical coordinates of the collection sites of the twenty-five natural subpopulations (S) of 
Cagaiteira trees (Eugenia dysenterica). 2011. Goiânia, 2015

Subpopulation(S) Locality1 State Altitude Longitude W Latitude S

01 Bambui MG 746 45°57.418’ 20°06.042’

02* Luz MG 695 45°40.937’ 19°46.663’

03 Catalão GO 853 47°59.353’ 18°14.503’

04 Coromandel MG 931 47°12.553’ 18°26.128’

05 Campo Alegre GO 947 47°46.833’ 17°40.532’

06 Paracatu MG 697 47°04.648’ 17°14.813’

07 João Pinheiro MG 828 45°46.053’ 17°59.635’

08 Pirapora MG 543 44°59.695’ 17°23.535’

09 Brasilândia de Minas MG 574 46°21.660’ 16°44.892’

10 Cabeceiras GO 945 46°55.740’ 15°54.142’

11 Vila Boa GO 508 47°06.647’ 15°05.797’

12** Barreiras BA 635 45°11.875’ 12°07.090’

13 Roda Velha BA 813 45°59.392’ 12°58.343’

14 Mimoso GO 797 48°09.208’ 15°01.645’

15 Dois Irmãos GO 561 48°32.457’ 15°10.548’

16 Niquelândia GO 459 48°18.588’ 14°11.515’

17 Santa Terezinha GO 356 49°37.142’ 14°23.593’

18 Mutunópolis GO 404 49°13.705’ 13°40.718’

19 Silvanópolis TO 295 48°10.547’ 11°12.662’

20 Porto Nacional TO 293 48°46.840’ 10°42.892’

21* Cocalinho MT 339 51°05.293’ 14°20.884’

22 Britânia GO 339 50°22.720’ 15°24.538’

23 Faina GO 266 51°10.387’ 15°10.611’

24 Goiás GO 615 50°06.215’ 15°58.649’

25 Senador Canedo GO 896 49°04.496’ 16°37.249’

1 The locality for most subpopulations is the same as the municipality of the collection. The order of the subpopulations corresponds to the order of collection of the 
fruits. * Five established mother trees and ** four mother trees.
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diameter of the stem gradually over time. The time 
effect was responsible for 28% of the total data 
variation (Table 2). The interaction of subpopula-
tion with time and progeny interaction over time 
was not significant (p> 0.05) with the mean stem 
diameter remaining constant over time.

As for the progenies, the variability detected in the 
analysis was confirmed in the Scott-Knott (1974) 
averages grouping test at 5% probability, where it 
was possible to define eight groups. The averages 
for the stem diameter variable were 2.31 mm, the 
means ranged from 1.08 to 4.13 mm, with a varia-
tion range of 3.05 mm. The three largest averages 
were expressed by the m1p4 progenies (Mother tree 
(M) 1 from subpopulation (S) 4) – Coromandel-MG; 
m2p6 (M 2 S 6) – Paracatu-MG and m2p04 (M 2 S 
4) – Coromandel-MG, with means of 4.06, 4.13 and 
4.13 mm, respectively. 

The larger stem mean diameters of these progenies 
indicate a greater growth capacity, which suggests 
that they have an early cycle, a favorable feature to 
selection for domestication. Less time to reach the 
appropriate diameter for the grafting and inser-
tion in crop systems to obtain fruits of the Cerrado, 
to subsidize the municipality demands. 

For the characteristic height of plants, significant 
genetic difference (p≤0.01) was detected for the 
subpopulation and progeny, both represented 
together 68% of the total variation of the sums of 
squares (Table 3). This underscores the existing 
genetic variability for height between progenies 
and subpopulations. 

As expected and not different from the stem 
diameter, for the total height of plants there was 
a significant difference (p≤0.01) for the time, that 
is, the progenies tend to increase plant height 
gradually over time. The time effect was respon-
sible for 18% of the total data variation (Table 3). 
The interaction of subpopulation with time and 
progeny interaction over time was not significant 
(p>0.05).

There were three groups for both IDIA and IALT 
characters. Their overall averages were 1.64 mm 
and 5.34 cm for IDIA and IALT, respectively (Table 
4). For IDIA, the group with the highest averages 
was represented by a single subpopulation, the 
14 (Mimoso-GO), with an average of increase of 
2.88 mm. For IALT, the group with the highest 
mean values of increment were represented by 

Table 2 - Summary of variance analysis for stem diameter 
(mm) of the 122 progenies of Cagaiteiras trees 
(Eugenia dysenterica). Considering eight periods 
of time November 2013 and between April and 
October 2014. Goiânia, 2015

FV
Diameter

GL SQ QM F P-value R2

Blocks 2 12.650 6.325 - - 0.01

Subpopulation (S) 24 239.900 9.996 16.66 0.0000 ** 0.11

Progenies (P) 121 994.690 8.221 13.70 0.0000 ** 0.45

Time (T) 7 625.240 89.320 148.91 0.0000 ** 0.28

S x T 168 61.590 0.367 0.61 0.5194 ns 0.03

P x T 846 283.590 0.335 0.56 0.5347 ns 0.13

Residual 2.074 1.244 0.600 - - 0.00

Total - 2218.904 - - - -

Mean - - 2.31 - - -

CV (%)1 - - 33.59 - - -

1 CV: coefficient of variation. ns, * and **: F test not significant, significant at 5% 
and 1%, respectively.

Table 3 - Summary of variance analysis for height (mm) of 
the 122 progenies of Cagaiteiras trees (Eugenia 
dysenterica). Considering eight periods of time 
November 2013 and between April and October, 
2014. Goiânia. 2015

FV
Height

GL SQ QM F P-value R2

Blocks 2 592.000 296.000 - - 0.01

Subpopulation (S) 24 12053.000 502.208 14.35 0.0000 *** 0.10

Progenies (P) 121 68493.000 566.058 16.18 0.0000 *** 0.58

Time (T) 7 21886.000 3126.571 89.37 0.0000 *** 0.18

S x T 168 2478.000 14.750 0.42 0.5276 ns 0.02

P x T 846 12762.000 15.085 0.43 0.5295 ns 0.11

Residual 2.074 72.559 34.985 - - 0.00

Total - 118336.559 - - - -

Mean - - 12.02 - - -

CV (%)1 - - 49.23 - - -

1 CV: coefficient of variation. ns, *, and **: F test not significant, significant at 5%, 
and 1%, respectively.
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three subpopulations, the 8 (Pirapora-MG), 14 
(Mimosos-GO), 7 (João Pinheiro-MG) and aver-
ages of 9.05, 11.39 and 12.37 cm, respectively (Table 
4). The subpopulation 14 (Mimoso-GO) was high-
lighted, since it presented better mean values for 
IDIA and IALT 2.88 mm and 11.39 cm, respectively 
(Figure 1). This shows that this subpopulation 

possesses greater capacity of increase in stem 
diameter and total height of plant, being inferred, 
therefore, subpopulation with early cycle. This is a 
very important discovery because it is a very slow 
growth species (Chaves & Telles, 2006).

Among the progenies, the variability detected 
in the analysis of variance was confirmed in the 
Scott-Knott (1974) clustering test at 5% probability 
for the variable height of plants there was grouping 
in eight groups (Table 5).

The overall mean for the total plant height of the 
progenies was (Figure 2) 12.02 cm, the means 
varied between 3.54 and 32.67 cm, with a range 
of variation of 29.13 cm. The three largest aver-
ages for the height character were the proge-
nies, m2p13 (M 2 S 13) – Roda Velha-BA, m1p3 
(M 1 S 3) – Catalão-GO and m2p4 (M 2 S 4) 
– Coromandel-MG, averages 26.19, 31.64 and 
32.67 cm, respectively. As in the diameter vari-
able, progenies with higher averages for height 
indicate a greater capacity of growth, which 
makes it possible to affirm that these have favor-
able characteristics for the selection, considering 
indicative of precocity (Novaes, 2014).

Figure 1 - Cagaiteira plant (Eugenia dysenterica (Mart.) DC). 
Old leaves of green color and new leaves of reddish 
color. Experimental area EA / UFG 2014. Goiânia, 
2015.

Table 4 - Growth averages for stem diameter and total plant height of 25 subpopulations of Cagaiteira trees (Eugenia 
dysenterica) in a progeny test. Experimental area EA / UFG 2013 and 2014. Goiânia, 2015

DIAI: (initial diameter), November 2013); DIAF: (final diameter), October 2014); IDIA: (average increment in diameter = DIAF - DIAF); ALTI: (initial height), November 
2013); ALTF: (final height), October 2014); IALT: (average increase in height = ALTF - ALTI). Means followed by the same letter do not differ statistically from one 
another by the Skott-Knott test at 5% probability.

Subpopulação DIAI DIAF IDIA Subpopulação ALTI ALTF IALT
14 - Mimoso/GO 1,67 4,55 2,88 A 7 - João Pinheiro/MG 12,04 24,42 12,37 A

4 - Coromandel/MG 2,14 4,25 2,11 B 14 - Mimoso - GO 13,09 24,48 11,39 A
6 - Paracatu/MG 1,83 3,93 2,11 B 8 - Pirpora/MG 11,4 20,45 9,05 A

20 - Porto Nacional/TO 1,58 3,68 2,1 B 3 - Catalão/GO 13,11 20,74 7,63 B
15 - Dois Irmãos/GO 1,48 3,57 2,09 B 13 - Roda Velha/BA 12,3 19,86 7,56 B
13 - Roda Velha/BA 1,73 3,7 1,97 B 5 - Campo Alegre/GO 12,13 19,55 7,43 B

8 - Pirpora/MG 1,57 3,52 1,95 B 4 - Coromandel- MG 17,36 24,07 6,71 B
16 - Niquelândia/GO 1,68 3,62 1,94 B 6 - Paracatu - MG 13,48 19,9 6,42 B

17 - Santa terezinha/GO 1,6 3,49 1,89 B 21 - Cocalinho/MT 10,73 16,98 6,25 B
19 - Silvanópolis/TO 1,57 3,46 1,88 B 10 - Cabeceiras/GO 10,67 16,83 6,17 B

5 - Campo Alegre/GO 1,93 3,68 1,75 B 15 - Dois Irmãos/GO 12,46 18,44 5,98 B
18 - Mutunópolis/GO 1,64 3,34 1,7 B 16 - Niquelândia/GO 11,86 17,76 5,9 B
7 - João Pinheiro/MG 1,61 3,28 1,67 B 19 - Silvanópolis/TO 10,63 16,07 5,44 B

9 - Brasilândia de Minas/MG 1,68 3,35 1,67 B 1 - Bambui/MG 12,38 17,46 5,08 C
10 - Cabeceiras/GO 1,49 3,09 1,6 B 12 - Barreiras/BA 10,23 14,87 4,65 C
21 - Cocalinho/MT 1,5 3,04 1,53 C Brasilândia de Minas/MG 14,08 18,51 4,43 C

3 - Catalão/GO 1,84 3,37 1,53 C 20 - Porto Nacional/TO 10,82 15,09 4,27 C
24 - Goiás/GO 1,44 2,74 1,3 C 17 - Santa terezinha/GO 14,95 18,66 3,71 C

2 - Luz/GO 1,8 3,01 1,22 C 24 - Goiás/GO 10,24 12,74 2,5 C
1 - Bambui/MG 1,8 3,01 1,21 C 2 - Luz/GO 14,5 16,42 1,92 C

11 - Vila Boa/GO 1,24 2,39 1,15 C 22 - Britânia/GO 10,56 12,48 1,91 C
23 - Faina/GO 1,29 2,39 1,1 C 18 - Mutunópolis/GO 12,44 14,33 1,89 C

12 - Barreiras/BA 1,5 2,53 1,04 C 11 - Vila Boa/GO 8,28 10,08 1,8 C
22 - Britânia/GO 1,45 2,33 0,88 C 25 - Senador Canedo/GO 11,4 13,07 1,67 C

25 - Senador Canedo/GO 1,5 2,35 0,84 C 23 - Faina/GO 9,18 10,47 1,29 C
Média geral 1,62 3,27 1,64  -                         - 12,01 17,35 5,34  -
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In an experiment conducted at the Federal 
University of Goiás, from May 1998 to November 
1999, Souza et al. (2002) evaluated Cagaiteiras 
trees after 175 days of sowing, was found that the 
stem diameter with best means were: 0.15; 0.16; 
0.17; 0.16; 0.18; 0.25 and 0.64 cm, at 30, 60, 90, 120, 

150, 180 and 540 days after planting, respectively. 
For the height variable, the best averages were 
10.16; 10.27; 11.38; 12.49; 15.16; 17.48 and 46.26 cm, 
at 30, 60, 90, 120, 150, 180 and 540 days after 
planting, respectively. 

According to Silva et al. (2001) evaluating ten 
subpopulations of Cagaiteiras from the southeast 
of Goiás, observed the existence of genetic differ-
ences among subpopulations. According to these 
authors, in addition to the genetic differences, the 
uncontrolled environmental components, such as 
the anthropogenic condition, the soil. the climate, 
the age of the plant should greatly influence the 
phenotypic variation.  

Evaluating the same plants, the subpopulation 23 
(Faina-GO) was among the three lowest averages 
for the evaluated trait from February to October 
2012 under screened Novaes (2014). This result 
agrees with what was found in the present study, 
its performance under field conditions remained 
low, with a mean of 1.10 mm IDIA and 1.29 cm 
IALT. In their evaluations, subpopulations 1, 2 
and 21 (Bambuí-MG; Luz-MG and Cocalinho-MT, 
respectively) presented higher mean values, in 
the present study the response of these subpop-
ulations in field conditions did not correspond 

Table 5 - Summary of variance analysis for new leaves (mm) 
of the 122 progenies of Cagaiteiras trees (Eugenia 
dysenterica). Considering eight periods of time 
November 2013 and between April and October 
2014. Goiânia, 2015

FV
New leaves

GL SQ QM F P-valor R2

Blocks 2 11.000 5.500 - - 0.00

Subpopulation (S) 24 1401.000 58.375 2.14 0.0000 ** 0.01

Progenies (P) 121 5691.000 47.033 1.72 0.0000 ** 0.06

Time (T) 7 9345.000 1335.000 48.93 0.0000 ** 0.09

S x T 168 5785.000 34.435 1.26 0.0157 * 0.06

P x T 846 22930.000 27.104 0.99 0.5419 ns 0.23

Residual 2074 56584.000 27.283 - - 0.56

Total 101747.000 1534.729 - -

Mean - - 1.49 - - -

CV (%)1 - - 350.05 - - -

1 CV: coefficient of variation. ns, * and **: F test not significant, significant at 5% 
and 1%, respectively.
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Figure 2 - Performance of six progenies of Cagaiteiras trees (Eugenia dysenterica), being the three of smaller average and the 
three of greater means for the variable number of old leaves. Evaluations, initial in November 2013 and the other 
monthly in April and October 2014. Goiânia, 2015.
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in the same way, subpopulations 1 and 2 for both 
diameter and height were in the worst performing 
group (group C), while subpopulation 21, in the 
diameter character was in the worst group (C) and 
for height, was in the intermediate group (B). This 
factor (change in ranking) can be explained by the 
genetic difference between the evaluated individ-
uals and attributed to the adaptive process to the 
environmental conditions of these subpopulations 
when in field conditions.

It was found by Duboc (2005) increase of the 
stem diameter of Cagaiteiras, in a gallery forest, 
in the city of Planaltina de Goiás – DF at 4, 8 and 
12 months after planting, with different doses of 
Nitrogen (0, 10, 20 and 40 Kg ha-1). The means for 
N 0 Kg ha-1 treatment was 1.08 mm, indicating a 
much lower increase, lower than the mean of the 
worst subpopulation in this study (Faina – GO).

The results presented in the present work demons-
trate the variability, unevenness and slow growth 
in relation to the characteristics stem diameter and 
plant height of Cagaiteira. This result corroborates 
with the findings of Souza et al. (2002) who noticed 
in their studies that the Cagaiteira shows growth 
in height and uneven diameter. This fact, infers in 
selecting earlier and uniformly growing seedlings 
for orchard implantation. 

As for phenology, was observed that for the new 
leaves there was intermittent emission throughout 
the evaluation period (November 2013 to October 
2014), with intensification in the months of 
September and October. Observations made in 
other works with plants of different ages verified 
that the renewal of leaves of the Cagaiteira occur 
in the months of September and October (Souza, 
2006; Camilo et al., 2013). In this case, it is inferred 
that the Cagaiteira expresses the phenological 
pattern of intensive emission of new leaves in the 
months of September and October, independent of 
the development stage.

Interactions between total plant height, stem 
diameter, old leaves and new leaves were observed. 
These with each other and with the climatic varia-
bles minimum, medium and maximum tempera-
tures, relative humidity (RH), precipitation and 
insolation (Table 6). In the present study, interac-
tions of the stem diameter variable with other 
variables were observed: plant height (0.73) consi-
dered strong and positive; old leaves (0.68) mode-
rate and positive; new leaves (0.34) considered a 
weak and positive correlation; stem diameter was 
also observed with the climatic variables: Tmax, 
Taverage and Tmin (0.28, 0.13, and 0.02) positive 
and weak and very weak interaction. respectively; 
insolation (0.12) positive and very weak interaction; 

Table 6 - Pearson correlation analysis (lower diagonal) for the phenological variables: Diameter (Diam.), Height, Old leaves 
(Old L.), New leaves (New L.) and climatic variables: Minimum temperature (Tmin.), Average Temperature (Taverage), 
Maximum temperature (Tmax.), Relative Humidity (RH), Precipitation (Prec.) and Insolation (Insol.) of Cagaiteira. 
The values expressed above the diagonal correspond to the P-values. Experimental area of the School of Agronomy of 
the Federal University of Goiás from November 2013 to October 2014. Goiânia, 2015

 Diam. Height Old L. New L. Tmin T average T max RH Prec Insol

Diam. 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Height 0.73 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Old L. 0.68 0.61 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00

New L. 0.34 0.35 0.24 1 0.00 0.00 0.00 0.00 0.00 0.00

T.min. 0.02 0.11 0.01 0.11 1 0.00 0.00 0.00 0.00 0.00

T.average 0.13 0.19 0.06 0.18 0.95 1 0.00 0.00 0.00 0.00

T.max. 0.28 0.29 0.14 0.25 0.56 0.80 1 0.00 0.00 0.00

RH -0.10 -0.21 -0.04 -0.08 0.23 0.00 -0.45 1 0.00 0.00

Prec. -0.22 -0.02 -0.14 -0.04 0.76 0.60 0.11 0.16 1 0.00

Insol. 0.12 0.02 0.04 0.02 -0.72 -0.51 0.04 -0.42 -0.79 1

RCA_V40_n4_2017_ARTIGO_06.indd   742 14/11/17   15:48



743Silva et al., Development of Eugenia dysenterica in Cerrado

precipitation and RH (-0.22 and -0.10) negative, 
weak and very weak interaction, respectively.

The plant height interaction with other character-
istics was also observed: old leaves (0.61) moderate 
and positive interaction; new leaves (0.35) a weak 
and positive. Consequently, plants with larger diam-
eter also had higher height and a larger number of 
old leaves. The interaction of the total plant height 
variable with climatic variables: Tmax., Taverage 
and Tmin. (0.29, 0.19 and 0.11), had a positive and 
weak interaction; and positive and very weak 
interactions respectively; Insolation, precipitation 
and RU (0.02; 0.02 and 0.21) had a positive, nega-
tive, very weak and weak correlation, respectively.   

We observed interactions between the old leaves 
phenological variables and: T max., Taverage, 
Tmin., (0.14, 0.06, and 0.01) positive and very poor, 
respectively; Insolation, precipitation and RU 
(0.04; 0.14 and 0.04), positive, negative and well 
weak, respectively. As for the new leaves variables: 
Tmax, (0.25) considered positive and a poor inter-
action; T.average and T.min. (0.18 and 0.11), positive 
and very poor, respectively; Insolation, precipita-
tion and RU (0.02; 0.04 and 0.08) positive, negative 
and well weak interaction, respectively. Results 
of other studies corroborate those obtained in the 
present study. 

In the assessment of Cagaiteiras in the Cerrado 
region, Souza et al. (2008), observed that there was 
a significant correlation of the phenophases and 
the maximum temperature, mean temperature and 
relative humidity of the air, indicated as possible 
promoters of the emission of new leaves. In their 
research, they observed that the renewal of leaves 
occurs every year and intensifies in the months 
of September and October. They also observed a 
significant and positive interaction of emission of 
new leaves and maximum temperature (0.45) and 
average temperature (0.32) in population A. In 
populations B and C they obtained (0.53) and (0.62) 
for maximum temperature and (0.45) and (0.52) for 
average temperature, respectively. In relation to 
relative air humidity, there was a significant and 
negative interaction (-0.32 and -0.33) in popula-
tions B and C, respectively.

The assessment of Cagaiteiras trees after fourteen 
years of planting in the School of Agronomy of 

the Federal University of Goiás (EA / UFG), from 
September 2011 to April 2012, Camilo et al. (2013) 
found significant and negative interaction of the 
emission of new leaves with minimum tempera-
ture (-0.384), relative humidity (-0.404) and precip-
itation (-0.440). The discrepancy in relation to the 
indices evaluated in the present study can be justi-
fied by the difference in the periods evaluated.

The results presented previously, corroborate with 
those obtained in the present work. The small 
discrepancies in the indexes of correlations may be 
possibly explained by the fact that they are plants 
at different stages of development and / or distinct 
periods of evaluation.

About the survival variable, it was observed high 
survivals, between 72.22% and 100%. In a study in 
Planaltina-DF, among many other plants, guanandi 
(Callophylum brasiliense) and cagaiteira (Eugenia 
dysenterica) were used in the recovering area. Of 48 
individuals of each species planted in December 
2006 and evaluated 38 months after planting, the 
survival was zero percent for both species, a factor 
attributed to the lack of establishment capacity in 
local conditions and also the quality and age of the 
seedlings. On the other hand, in the same study 
the cagaiteira presented as natural regeneration, 
high survival from 89.29% to 98.21%. In this case, 
the root regeneration (regrowth) reminiscent of 
individuals previously planted in the area (Cortes, 
2012).

Survival rates may be affected depending on nutri-
tion. The survival of Cagaiteira tress, after one year 
of planting, was affected with the application of 
different doses of nitrogen (N). The soil of Cerrado 
and in Gallery forest (although not significant, there 
is a trend of increase in survival in the absence of the 
two nutrients): 0 Kg ha-1 N had survival of 91.75% 
and 100%, dosage 10 kg ha-1 survival of 58.25% and 
75%; dosage of 20 kg ha-1 survival of 66.75% and 
50%; and with the application of 40 kg ha-1 survival 
of 50% and 58.25%, respectively. In relation to the 
addition of Phosphorus (P) in gallery forest soils at 
doses of 0, 10, 20 and 40 kg ha-1, survival of 66.75%. 
41.75%. 66.75% and 58.25%, respectively. In the 
same way that N despite the non-significant influ-
ence of the treatments of P it is observed that there 
is a tendency of greater survival with its absence 
(Duboc, 2005).
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The high survival rates may be associated with 
the adaptability of the species to the edaphocli-
matic conditions, as well as the cultural treatments 
developed in this initial phase of development. 
Monitoring planting areas, such as pest control, 
and control of spontaneous plants may contribute 
positively to plant survival (Cortes, 2012).

Survival rates change over the years. Studies in 
plantations in the recovering area in Planaltina-DF, 
using several species of the Cerrado biome, indi-
cated that as the years passed, plant survival 
decreased at 38, 43 and 50 months after planting. 
The survivals of the individuals were 48.75%, 
47.50% and 42.78%, respectively, suggesting the 
adaptability of the species to the local conditions 
(Cortes, 2012).

CONCLUSION

In the assessment period (November 2013. and 
from April to October 2014) the Cagaiteiras trees 
showed an average of 2.31 mm of stem diameter 
and 12.02 cm of total plant height.

The plants of the subpopulation 14 (Mimoso-GO) 
and 7 (João Pinheiro) showed higher averages for 

the stem diameter (2.88 mm) and total plant height 
12.37 cm. 

The progeny m2p4 (Coromandel-MG) obtained 
higher mean values for stem diameter (4.13 mm) 
and total plant height (32.67 cm).

In the early stages of development, the greater the 
total height of the plant, the larger its diameter and 
the greater the number of old leaves.

In September and October is intensified the emer-
gence of new leaves.

The subpopulations evaluated have survival 
between 72.22% and 100%.

The lack of knowledge of Brazilian native species 
and the devaluation of biodiversity increase the 
threat of extinction according to Brack et al. (2007). 

The native fruits of the Cerrado are riches but little 
is known on them. However, there is still a need for 
continuous studies that clarify in more detail the 
biometry, phenophases and survival of seedlings 
in the field, so that the selection of promising 
progenies can be made and then introduction to 
the crop.

BIBLIOGRAPHIC REFERENCES

Abadio Finco, F.D.B.; Silva, I.G. & Oliveira, R.B. (2012) – Physicochemical characteristics and antioxi-
dant activity of three native fruits from Brazilian savannah (Cerrado). Alimentos e Nutrição, vol. 23, 
n. 2, p. 179-185. 

Almeida, S.P.; Silva, J.A. & Ribeiro, J.F. (1987) – Aproveitamento alimentar de espécies nativas dos Cerrados: 
araticum, baru, cagaita e jatobá. Planaltina: Embrapa-CPAC, 43 p.

Alvares, C.A.; Stape, J.L.; Sentelhas, P.C.; Gonçalves, J.L.M. & Sparovek, G. (2014) – Köppen’s climate classifica-
tion map for Brazil. Meteorologische Zeitschrift, vol. 22, n. 6, p. 711-728. http://dx.doi.org/10.1127/0941-2948/2013/0507

Brack, P.; Kinupp, V.F. & Sobral, M.E.G. (2007) – Levantamento Preliminar de espécies frutíferas de Árvores 
e arbustos nativos com uso atual ou potencial no Rio Grande do Sul. Revista Brasileira de Agroecologia, 
vol.2, n.1, p. 1769-1770. 

Camilo, Y.M.V.; Souza, E.R.B.; Vera, R. & Naves, R.V. (2013) – Fenologia, produção e precocidade de plantas 
de Eugenia dysenterica visando melhoramento genético. Revista de Ciências Agrárias, vol. 36, n. 2, p. 192-198.

Chaves, L.J. & Telles, M.P.C. (2006) – Cagaita. In: Vieira, R.F.; Costa, T.S.A.; Silva, D.B.; Ferreira, F. R. & Sano, 
S.M. (Eds.) – Frutas Nativas da Região Centro-Oeste do Brasil. Brasília, p. 120-135.

Cortes, J.M. (2012) – Desenvolvimento de espécies nativas do cerrado a partir do plantio de mudas e da regeneração 
natural em uma área em processo de regeneração. Dissertação de Mestrado. Brasília, Universidade de Brasília, 
89 p.

RCA_V40_n4_2017_ARTIGO_06.indd   744 14/11/17   15:48



745Silva et al., Development of Eugenia dysenterica in Cerrado

Duarte, E.F.; Naves, R.V.; Borges, J.D. & Guimarães, N.N.R. (2006) – Germinação e vigor de sementes de 
cagaita (Eugenia dysenterica Mart. DC.) em função de seu tamanho e tipo de coleta. Pesquisa Agropecuária 
Tropical, vol. 36, n. 3, p. 173-179.

Duboc, E. (2005) – Desenvolvimento Inicial e nutrição de espécies arbóreas nativas sob fertilização, em plantios de 
recuperação de áreas de cerrado degradado. Tese de Doutoramento. Botucatu, Universidade Estadual Paulista. 
151 p.

Gomide, C.C.C.; Fonseca, C.E.L.; Nasser, L.C.B.; Charchar, M.J.D. & Farias Neto, A.L. (1994) – Identificação 
e controle de fungos associados às sementes armazenadas de cagaita (Eugenia dysenterica DC). Pesquisa 
Agropecuária Brasileira, vol. 29, n. 6, p. 885-890. 

Mendonça, R.C.; Felfili, J.M.; Walter, B.M.T.; Silva Júnior, M.C.; Rezende, A.V.; Filgueira, T.S. & Nogueira, 
P.E. (1998) – Flora vascular do Cerrado. In: Sano, S.M. & Almeida, S.P. (Eds.) – Cerrado: ambiente e flora. 
Planaltina, Brasília, p. 289-556.

Novaes, C.R.D.B. (2014) – Variabilidade e divergência genética de caracteres quantitativos e marcadores neutros em 
populações de Eugenia dysenterica DC. Tese de Doutoramento. Goiânia, Universidade Federal de Goiás, 
223 p.

Peel, M.C.; Finlayson, B.L. & Mcmahon, T.A.(2007) – Updated world map of the Köppen-Geiger climate clas-
sification. Hydrology and Earth System Sciences Discussions, Germany, p. 439-473. https://hal.archives-ouvertes.
fr/hal-00305098/document

Scott, A.J. & Knott, M. (1974) – A cluster analysis method for grouping means in the analysis of variance. 
Biometrics, vol. 30, n. 6, p. 507-512. 

Silva, R.S.M.; Chaves, L.J. & Naves, R.V. (2001) – Caracterização de frutos e árvores de cagaita (Eugenia 
Dysenterica DC.) no sudeste do estado de Goiás, Brasil. Revista Brasileira de Fruticultura, vol. 23, 
n. 2, p. 330-334. http://dx.doi.org/10.1590/S0100-29452001000200026.

Souza, E.R.B. de; Naves, R.V.; Carneiro, I.F.; Leandro, W.L. & Borges, J.D. (2002) – Crescimento e sobrevi-
vência de mudas de cagaiteira (Eugenia dysenterica DC.) nas condições do Cerrado. Revista Brasileira de 
Fruticultura, vol. 24, n. 2, p. 491-495. http://dx.doi.org/10.1590/S0100-29452002000200042

Souza, E.R.B. (2006) – Fenologia, dados biométricos, nutrição de plantas e qualidade de frutos de cagaiteira (Eugenia 
dysenterica DC.) no estado de Goiás. Tese de Doutoramento. Goiânia, Universidade Federal de Goiás, 114 p.

Souza, E.R.B., Naves, R.V.; Borges, J.D.; Vera, R.; Fernandes, E.P.; Silva, L.B. & Trindade, M.G. (2008) – 
Fenologia de cagaiteira (Eugenia dysenterica DC.) no Estado de Goiás. Revista Brasileira de Fruticultura, 
vol. 30, n. 4, p. 1009-1014. http://dx.doi.org/10.1590/S0100-29452008000400028

RCA_V40_n4_2017_ARTIGO_06.indd   745 14/11/17   15:48


