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ABSTRACT

The evaluation of the new cultivars adaptation and yield potential of Mangifera indica L. provides tools to assist
and improve the mango production in different climates conditions. This study aimed to evaluate the phenologi-
cal and reproductive development of five mango cultivars (Bourbon, Haden, Palmer, Parwin and Tommy At-
kins), on climate conditions in dry land and four production cycles (from 08/2007 to 01/2011), at S&o Manuel,
S&o Paulo state, Brazil. The variables were total plant height, trunk height, stem diameter and the first insertion
diameter, fruits physical characteristics, yield and harvest period, flowering seasonality and morphological
characterization of the inflorescences. It was found that the four-year-old plants of Haden cv. reach 4.0 m high
and 0.20 m of trunk diameter. Bourbon cultivar had the highest flowering period, from April to October.
Tommy Atkins cv. had productivities of 14779.07 kg-ha™ in the fourth cycle and the productivity of Bourbon,
Haden and Palmer cultivars was alternated.

KEYWORDS

Mangifera indica L.; Phenology; Environmental Factors

1. Introduction

The increases of cultivated area and fruits productivity in
different Brazilians climate regions are dependent of
modernization and improvements in rural property man-
agement and production factors, such as deployment of
efficient production systems and enabling ideal physio-
logical conditions for plant development, with the adop-
tion of technologies with low environmental impact, that
provide product quality and safety to comply with the
national market requirements and phytosanitary barriers
for importers [1-3].

The commercial Brazilian mango is grounded in a few
American cultivars. The Tommy Atkins cultivar occupies
approximately 80% of the planted area and it provides a
narrowing genetic and a productivity decrease due to
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entomological problems and/or phytopathological [4,5].
The mango cultivars that have greater acceptance by
the Brazilians consumers are from the subtropical cli-
mate region and it behaves differently when grown in
tropical conditions. The genetic heritage of several
species has become increasingly used with the agribu-
siness expansion which caused extensive phenoltypic
changes to comply with the main sponsors needs of the
production chain: producers, distributors and consum-
ers.

In this context, the producers seek varieties with high-
er productivity, yield stability, easy handling in cultiva-
tion, adapted to adverse climate conditions where it will
be developed. The distributors need varieties with greater
resistance to handling and transport, while consumers
seek the best quality fruits, with emphasis on the color
and flavor [6,7].
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The growth of the mango trees is usually given by
cycles with short repetitions throughout the year and it is
depending on the cultivar, climate conditions and man-
agement [8]. The knowledge about the growth pattern of
the mango trees is essential for establishing effective
methods to handle the culture and it allows the phenol-
typic characteristics expressions of each genetic material.
Among the mango trees phenophases, the flowering is a
complex phenomenon as long as its duration and it may
be extended earlier by natural conditions or artificial in-
ductions, it depends on climatic conditions and previous
crop productivity [5,9-11].

The mango trees have higher productions in regions
with cold and/or dry period preceding flowering, humid
soil and maximum air temperature between 30°C and
33°C during the fruit development. Temperatures above
35°C cause injury in plants and temperatures from 8°C to
10°C during the cold period of the year, may be regarded
as the lower limit for the successful mango production
[12,13]. A temperature regime of 25°C during the day
and 15°C during the night as prevails during this period
was found to be the optimum for flower induction [14].
Prior to flowering, farmers do not irrigate in order to en-
hance drought stress to support flower induction. Flo-
wering intensity of mangoes was found to negatively
correlate with relative water content [15].

The knowledge of the phenology of other mango cul-
tivars can be used for genetic breeding or even for culti-
vation in new planting areas and on the range of pro-
cesses linked to agronomic management of the supply
chain, it is important to know the periodic biological
events involving the development of this species.

Considering that, the mango can get place in the re-
gional agricultural development, assessments of species
climate adaptation and the cultivars with potential for
cultivation are essential for displaying options for crops
diversification. Seeking to present options for diversifi-
cation of cultivars with potential for cultivation and
adapted for S&o Paulo State climate conditions this paper
aimed to evaluate the phenological and reproductive de-
velopment of five mango cultivars (Tommy Atkins,
Bourbon, Haden, Palmer and Parwin), in S8 Manuel,
Séo Paulo State, Brazil.

2. Materials and Methods

The study was conducted from August 2007 to January
2010 in S&0 Manuel Experimental Farm, Faculty of
Agricultural Sciences (FCA), UNESP, S&do Manuel, Séo
Paulo state, located at 22°44'S, 48°34'W and altitude of
740 meters. The soil is classified as Red Yellow Latosol
[16]. The climate is classified as Cfa, it is characterized
as warm temperate (mesothermal), with rains in the
summer and dry in the winter, with annual average of air
temperature and precipitation about 21°C and 1530 mm
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[17]. The air temperature and rainfall variation during the
study period (Figure 1) were provided by the Depart-
ment of Natural Resources/Environmental Sciences, of
FCA/UNESP.

The seedlings were grafted onto Espada cultivar and
there were planted at 5.00 x 4.50 m spacing (between
rows and plants) totaling 444 plants-ha *, with transplant
occurring in February/2006. Intensive cultivation was
conducted following the techniques recommended by
Campbell & Wasielewski [18] for the culture, and the
soil samplings were evaluated annually to verify the
needs of fertilizer and soil correction.

The experimental design was randomized blocks with
10 plants per experimental cultivar (Tommy Atkins,
Bourbon, Haden, Palmer and Parwin) (Figure 2). The
characteristics of vegetative development were assessed
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Figure 1. Air temperature (a) and rainfall (b) between Au-
gust 2007 (18th month) and January 2011, in S&o Manuel,
Sao Paulo state, Brazil.
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cv.Bourbon

cv.Haden

cv.Palmer
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Figure 2. Pictures of five mango cultivars evaluated between August 2007 (18th MAT) and January 2011 (58th MAT), in S&o
Manuel, Sdo Paulo state, Brazil.
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monthly (between 08/2007 and 01/2011): total plant
height, trunk height (between the ground level and to the
residue of grafting), stem diameter (measured 0.03 m
above the ground), the first insert diameter (measured at
0.03 m from the stem) and the production variables:
number of fruits, fresh mass, longitudinal and equatorial
diameter of fruit, productivity and harvest period, seaso-
nality of flowering measured by quantification and mor-
phological characterization of panicles fully formed
through the length (cm), base diameter (mm), number of
secondary stems of panicle, number of fertilized ovaries
(diameters greater than 3 mm), number of open flowers,
fertilization rate (%) and dry weight (g).

The data were submitted to variance analysis by F test
and when significant they were compared by Tukey test
at 5% significance level.

3. Results and Discussion

The mango trees grown in more than 100 countries dis-
tributed in tropical or subtropical latitudes that provides
weather conditions for the occurrence of vegetative flows
between autumn and summer, as rising temperatures al-
low higher rates of cell division and a good enzyme
functioning that increase dry matter and new organs [19].

It is noted that the low temperatures occurring in the
third cycle (Figure 1) between the 39th and 45th month
after transplanting (MAT) and it delayed the increases in
plant height for Parwin, Tommy Atkins, Palmer and
Bourbon cultivars when compared to previous cycles.
According to Chacko [20], the optimum temperature for
mango trees vegetative growth is located between 20 and
29°C, and when it is below 15°C this stimulate intense
flowering.

According Davenport & Nunez-Elisea [8] the growth
of mango trees is ephemeral in tropical conditions, with
periodic initiation of vegetative or reproductive shoots
occurs from resting buds of terminal stems in several
flushes per year. Generally vegetatively induced flushes
of growth occur during warm spring, summer, and early
fall months [21,22]. In subtropics, the ambient temper-
ature is the primary regulator of vegetative or reproduc-
tive induction at the time of shoot initiation. The cold and
dry periods are essential to the mango trees flowering and
wet periods favor vegetative flows emissions [14, 23-25].

It is observed in Figure 3 that regardless of the season,
there was a continuous increase in plant height in the
four evaluated cycles. The Haden cv. had an average
height of 3.96 + 0.24 m, while the others cultivars main-
tained growth rates similar in height, incorporating in this
period 2.95 + 0.14, 3.37 + 0.12, 2.85 + 0.30 and 2.52 +
0.30 m for Bourbon, Tommy Atkins, Palmer and Parwin
respectively. With the Haden exception, trends stabili-
zation was observed in the growth between May and
September. The Haden cultivar showed a strong apical
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dominance, it can be considered high to four years old
tree and this fact limits the harvest.

The relative growth rate of the plant may indicate the
system’s ability to synthesize plant assimilatory (source)
and allocate the organic matter in various organs (drains)
that rely on photosynthesis, respiration and transport of
photoassimilates that allow differentiation of organs,
over a period of time, influenced by biotic and abiotic
stresses to the plant [26]. Note that there is similarity of
relative growth rates of cultivar Parwin when compared
with the other, with two peaks of higher growth in each
production cycle (Figure 4). The reduction in GRG was
due to the decrease in rainfall and air temperature.

According Ramos et al. [27] the rootstock “Sword” or
“Common” provides to canopy mango trees a vigorous
growth that hinders the culture treatment and harvesting,
in addition to increasing losses in post-harvest. These
authors observed for “Tommy Atkins” and “Haden” with
6.5-year-old plants that they had 3.81 and 3.77 m in
height at Brasilia (DF) weather conditions.

Regarding to the trunk diameter, there was an increase
of 10.82, 15.02, 13.62, 11.14 and 10.45 cm for Bourbon,
Haden, Tommy Atkins, Palmer and Parwin, with average
values after 59 MAT 14.22 + 1.14, 20.33 + 1.37, 16.11 +
0.72, 13.23 £ 1.66 and 14.05 + 1.24, respectively. About
the plant height and trunk diameter variables were not
significant differences among cultivars Bourbon, Palmer
and Parwin (Table 1), while “Tommy Atkins” showed
increments of 3.25 cm in the trunk diameter between 48
and 58 MAT. These growth rates result primarily of
vascular activity, which is strongly influenced by factors
such as photoperiod, rainfall, nutrient availability and
plants spatial distribution [28].

For the trunk height variable (obtained from the
ground level to the residue of grafting) observed the
growth highest rates in production cycles I (2007/2008)
and 1V (2010/2011) for all cultivars. It was found in this

Table 1. Averages of mango trees growth variables at the
end of the fourth production cycle (59th month after trans-
plantation), in S&o Manuel (SP).

Cultivar _Plant ‘_I'runk ) Trunk F_irst insertion
height (m) height (m) diameter (cm) diameter (cm)
Bourbon 295b 0.89ab 1422 ¢ 447c
Haden 394a 0.96 a 20.33a 8.50 a
ToRm 293b  084b 16.11b 7.37ab
Palmer 255b 0.84b 13.28 ¢ 6.94b
Parwin 246 b 0.72¢ 13.03¢ 6.37 bc
CV(%) 9.67 10.87 9.73 20.85
DMS 0.54 0.11 141 2.03

Means followed by the same letter in the column do not differ by Tukey test
at 5% probability.
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Figure 3. Mango trees growth curves and equations by plant height (a), trunck diameter (b), trunck of plant height (c) and
diameter of first branch insertion (d), during four productive cycles, in S&o Manuel, S&o Paulo State, Brazil.

case, a sigmoidal growth trend with fast incorporating in
height, stabilization and recovery, which was not ob-
served for the other growth curves that showed linear
trends for the variables. After 59 MAT, the average
trunks heights were 0.93 £ 0.07, 1.11 £ 0.12, 0.92 £ 0.12,
0.90 + 0.09 and 0.83 + 0.12 m for Bourbon, Haden,
Tommy Atkins, Palmer and Parwin. In general, the five
cultivars showed linear increase on the first insertion
diameter (first branch) with increments of 5.04, 7.54,
6.09, 6.49 and 7.08 cm for the aforementioned cultivars
respectively.

The morphological changes on the parameters eva-
luated of increase terms about volume, mass, linear di-
mensions and structural units occurred due to the pho-
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toassimilates in the carbohydrates storage and production
form such as structural material retained in the lignified
tissues [26]. Despite low temperatures (<10°C) occurred
generally in July and August (Figure 1), the plants
growth continued over the four crop cycles, however,
points out that as the mango trees are usually character-
ized by a slow vegetative growth in its juvenile stage and
higher growth rates in adulthood [29].

The adjusted regressions represent the growth progres-
sion over the four production cycles, allowing to observe
the growth pattern variations in the studied cultivars
attributes (plant height, stem diameter, height and trunk
diameter of first insertion) due the variability. The linear
models were obtained for the trunk diameter and the first
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ing four productive cycles, in S&o0 Manuel, Sdo Paulo State,
Brazil (beginning of measures in August 2007—18th month
after transplantation).

insert in all cultivars, while for plant height only “Parwin”
was quadratic due to the imbalance between the vegeta-

tive and reproductive stages (Figure 3), whereas this

cultivar has a large number of panicles and fruit devel-

opment in the reproductive phase which in turn decreases

the reserves allocation to trunks and roots, which are

used in the new vegetative growth fluxes.

The mango trees flowering is an important physiolog-
ical event that defines the beginning of the fruits produc-
tion and according Ramirez & Davenport [25] it happens
due to the existence of a flowering promoter synthesized
in the leaves and translocated by the phloem to new
sprouts. In the local climatic conditions, the onset of
flowering found were: April to “Bourbon” (early), May
to “Haden”, “Tommy Atkins” and “Palmer” and in June
to ‘Parwin’ (Late). Therefore, the end of flowering oc-
curred in September for “Haden” and in October for the
others, with an average duration respectively (57, 61, 75,
148 and 62 days). The Bourbon variety presented new
inflorescences grown with panicles still under develop-
ment, i.e., together with the fruit development, these new
emissions were subjected to high humidity and infection
especially for anthracnose (Colletotrichum gloeospo-
rioides), and it needed a larger phytosanitary care.

The cultivars flowering culminated with low measured
rainfall and temperatures (Figure 1), and the pattern and
duration of phenological development stages depends on
environmental conditions and adaptation of each variety
to specific environments [18,28,30]. The panicles num-
ber per cultivar varied between the evaluated cycles. In
the first cycle, the largest mean differences were ob-
served between “Parwin” (23.30) and “Bourbon” (5.88),
while in the other production cycles, many inflorescences
were observed in cultivar Bourbon (102.13, 109.38 and
301) with peaks in June and July (Table 2).
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Table 2. Inflorescence average number per mango tree
during four productive cycles, in Sdo Manuel, Sdo Paulo
State, Brazil.

Date Bourbon  Haden -I:tr;mg Palmer  Parwin
2007/2008 Cycle
8/31/2007 5.88 15.30 5.78 9.50 23.30
9/26/2007 0.38 4.50 5.33 6.80 13.10
2008/2009 Cycle
5/20/2008 4.26 0 0 0 0
6/25/2008 55.13 21.88 19.11 2.89 0
7/28/2008 102.13 45.75 23.11 9.56 9.78
8/27/2008 4.38 19.00 12.22 22.00 13.00
9/24/2008 76.88 2.75 0.67 1.75 3.78
10/31/2008 7.50 0 0 0.11 0
2009/2010 Cycle
5/27/2009 8.13 0 0 0 0
6/29/2009 109.38 12.88 7.67 14.33 1.40
7/21/2009 6.88 5.75 1.22 5.22 33.10
8/15/2009 98.13 98.00 98.00 85.44 60.60
9/16/2009 13.00 45.38 0 5.89 9.40
10/30/2009 69.00 0.00 8.00 17.56 44.33
2010/2011 Cycle
4/30/2010 22.25 0 0 0 0
5/26/2010 166.00 26.50 5.00 3.00 0
6/29/2010 176.63 152.75 79.33 119.33 32.20
7/28/2010 301.00 301.75 182.00 150.67 171.20
8/25/2010 65.13 6.13 0 6.00 115.30
9/28/2010 14.88 150.50 26.11 65.11 34.00
10/27/2010 43.10 0 0 13.22 15.80

In August (at the third cycle) there was a synchroniza-
tion of panicles peak emergence due to the low rainfall
that occurred between 28 and 30 months after transplant-
tation (MAT). The highest number of panicles was ob-
served in the fourth cycle for all cultivars and, in this
case the lowest values were obtained for “Palmer” and
“Tommy Atkins”, however, they were the best cultivars
due to higher rates of fertilization.

Due to the great variability in panicles (inflorescences)
morphological characteristics for all cultivars and four
evaluated cycles (Table 3), it was adopted as the refer-
ence lengths of 20 cm to “Bourbon” and 35 cm for the
other cultivars to classification of large and small pa-
nicles. The panicles classified as large for Haden, Tom-
my Atkins, Palmer and Parwin were 17.00, 18.25, 18.12
and 13.37 cm respectively above the large Bourbon cv.
panicles (23.38 cm), which in this case showed the smal-
lest panicle diameter (5.65 mm). These results confirm the
observations made by Mouco et al. [31], who reported to
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Table 3. Mango trees panicles morphological characteristics and fertilization index during four productive cycles, in S&o

Manuel, Sdo Paulo state, Brazil.

*

*

Cultivar Length (cm) Diameter (mm) NS NO NFI” DM (g) FP (%)
Large panicles
Haden 40.38a 8.00 ab 46.40 a 249.8 a 2159.7 a 1496 a 10.53 be
Tommy 41.63 a 9.75a 39.25 ab 162.0 ab 2101.7 a 12.95ab 9.22 bc
Bourbon 23.38Db 5.65Db 29.00b 258¢c 1648.5Db 494c 0.76 ¢
Palmer 4150a 8.30 ab 41.50 ab 215.3 ab 552.6 ¢ 11.30 ab 28.18 a
Parwin 36.75a 7.00 ab 31.50b 84.5 bc 315.1c 6.88 bc 17.87 ab
Small panicles
Haden 28.00a 6.43ab 32.00a 238.0ab 1253.4 ab 6.22 ab 17.33 bc
Tommy 32.38a 7.73a 31.75a 337.3a 1594.3 a 8.83a 13.31bc
Bourbon 19.03b 470b 2750a 85¢c 1082.1 ab 2.99¢ 182¢c
Palmer 24.50 ab 5.65ab 2825a 127.0 ab 26l.1c 321c 48.93a
Parwin 27.85a 5.03 b 2475a 84.0b 288.7¢ 5.52 ab 32.90 ab

“NR: Number of secondary steam of panicle; NO: Number of fertilized ovaries; NFI: number of opened flowers; DM: dry mass; FP: fertilization percentage (%).

Means followed by the same letter in the column and the class of panicle, do not differ by Tukey test at 5% probability.

the Kent cultivar in Petrolina (PE), average values of
panicle length equal to 39.00 cm. Regarding the panicles
development degree, it was observed that the number of
secondary steam of the panicle also differed among the
genotypes.

Haden and Bourbon cultivars showed the highest and
lowest amounts of axis (46.40 and 29.00), while “Tom-
my Atkins” and “Palmer” did not differ in the panicles
size (Table 3). Therefore they had significant differences
in the number of fertilized ovaries and the extremes av-
erage was observed in “Haden” (249.8) and “Bourbon”
(25.8). It was found regardless of the panicles size that
the largest number of hermaphrodite open flowers was
obtained for Haden and Tommy Atkins cultivars.

The highest panicle dry mass were obtained in “Haden”
(14.96 g) due to the high vigor and growth of these
structural bodies, however, the largest panicles are sus-
ceptible of the flowers falls due to wind gusts. The man-
go is a fruit species that has low fertilization rate and the
data have revealed this information. The highest and
lowest rates of fertilization occurred in Palmer cultivars
(28.05% and 48.93%) and Bourbon (0.76% and 1.82%)
for panicle classified as large and small, respectively. It
was found about 2159.7 and 2101.7 flowers (male, fe-
male and hermaphrodite) opened in Haden and T. Atkins.

According Siqueira et al. [32], in general the major
commercial cultivars have flowers around 1009 (between
male and hermaphrodite). The mango cultivars normally
differ in their floral and vegetative behavior, especially in
relation to the duration of the juvenile stage when de-
rived from inbred plants and grafted plants. The plants
propagation from seed has a long juvenility period
(ranging from three to ten years) [33].
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Correlations between panicles length and mass are in
Table 4, with slopes of 0.8542, 0.5906, 0.7362, 0.534
and 0.7565 for Tommy Atkins, Parwin, Haden, Palmer
and Bourbon cultivars respectively, with correlation co-
efficients (r) greater than 0.7372 for all cultivars. The
productive characteristics of five cultivars showed sig-
nificant differences between production cycles, genetic
materials, and the alternation of production (Table 5).

The Bourbon fruits did not show growth during the
first cycle, however, the maximum fruits number in for-
mation increased with plant age (8.00, 12.25 and 24.40),
however, the number of fruits in the reproductive period
did not persist until the harvest time (occurred between
January and February).

They were harvested on average nine “Haden” fruits in
the third and fourth cycle, however for this cultivar the
highest yield was obtained in the second cycle (5339.61
kg-ha ). The Palmer cultivar presented the harvest pe-
riod from December to February (45 days) corroborating
with Braz et al. [34] in Visconde do Rio Branco, Minas
Gerais state, Brazil.

This cultivar showed the highest values of fruit fresh
mass of 405.08, 562.00 and 537.88 g for the cycles I, 1l
and 1V, which amounted average yield of 1474.25;
3439.44; 6961.45 and 6344.41 kg-ha *, respectively. This
yield was lower than the values found by Carvalho et al.
[35] for plants of 6 and 7 years old (18,469 and 26,231
kg-ha™) in Votuporanga, Séo Paulo state, Brazil, consi-
dering that it can be attributed to the warmer climate of
the city, which is more favorable to the mango cultiva-
tion. The Parwin cultivar showed low fruit set when it
comparing the number of fruits and maximum number of
fruit formation. The maximum of harvested fruits was
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Table 4. Morphological characteristics correlations between mango trees panicles during four productive cycles, in Sdo Ma-

nuel (SP).
Length x Dry mass” Ratio C/D™ x Fertilization (%)
Cultivar (BM=a,C) (F=a,C/D + a,)
ao R? ap a R?

Haden 0.3819 0.7362 —0.8166 53.0590 0.7944
Tommy Atkins 0.3060 0.8542 —0.3033 25.9731 0.7711
Bourbon 0.2704 0.5434 —0.1565 7.4882 0.7847
Palmer 0.1496 0.7565 —0.6087 74.885 0.6954
Parwin 0.1467 0.5906 -0.2411 36.4170 0.7824

“Panicle dry mass, include secondary steam of panicle, inflorescences, flowers and fruits; “"Ratio between length (cm) and diameter (cm).

Table 5. Mango trees productive characteristics during four cycles, in Sdo Manuel (SP).

Cultivar MNE NHF FEM (g) Equatozﬁlmd)iameter Longitucéir:ﬂ)diameter Pr(c:(cé}ug;nx;ty
Productive cycle—2007/2008
Bourbon - - - - - -
Haden 200b 2.00b 85.75 b 30.88a 36.13b 143.25¢
Palmer 7.87Db 3.64b 405.08 a 62.25a 97.63 a 1474.25b
Parwin 94.13a 5.25ab 344.07 ab 54.25a 67.88 ab 1806.38 b
Tommy Atkins 13.34b 13.00 a 235.00 ab 52.50 a 62.00 ab 3055.02 a
Productive cycle—2008/2009
Bourbon 8.00b 4.38¢c 21850 b 36.00b 60.00 b 957.00 b
Haden 53.87 ab 14.16 ab 377.13ab 72.63 ab 81.38 ab 5339.61a
Palmer 56.25 ab 6.12 bc 562.00 a 87.00 a 135.00 a 3439.44 ab
Parwin 7413 a 11.63b 325.25ab 76.13 ab 118.13 ab 3782.66 ab
Tommy Atkins 52.25 ab 22.68 a 299.38 ab 54.38 ab 61.88 b 6700.12 a
Productive cycle—2009/2010
Bourbon 59.25¢ 10.87 a 361.25b 47.00 b 67.38¢ 3926.79b
Haden 3750c 9.25a 249.00 b 61.38 ab 71.75 bc 2303.25b
Palmer 175.75b 15.38a 452.63 ab 80.25a 120.63 a 6961.45 a
Parwin 251.38 b 17.50 a 418.75 ab 82.88 a 110.75 ab 7328.13 a
Tommy Atkins 532.50a 16.13 a 523.50 a 88.89 a 109.88 ab 8444.06 a
Productive cycle—2010/2011
Bourbon 2440c 491c 179.43b 39.59 b 57.18¢ 1299.78 b
Haden 36.25 be 9.13¢ 431.00a 83.00a 93.00 b 3935.03b
Palmer 76.34 Db 26.57 b 537.88 &’ 83.85a 131.38a 6344.41 ab
Parwin 374.45a 41.15ab 414.65a 78.53a 109.70 ab 7576.63 ab
Tommy Atkins 117.05b 67.49 a 493.18 a 87.15a 106.81 ab 14,779.07 a

MNF: Maximum number of fruits; NHF: number of harvested fruits; FFM:
significantly at 5% probability by Tukey test.

observed only in the third cycle (13.38) with fresh mass
ranging from 325.25 to 452.53 and productivity 1806.38
to 7576.63 kg-ha .

The Tommy Atkins cultivar was the most productive
(14779.07 kg-ha ), with harvests concentrated between
December and February (45 days) and it was without

OPEN ACCESS

Fruit fresh mass; Means followed by the same letter in the column do not differ

alternation in the studied productive cycles. Carvalho et
al. [35] reported production of 14,036 kg-ha* in 7 years
old plants. This cultivar is considered one of the most
planted in the country because it is productive, it has ex-
cellent shell color and good response to floral induction.
In general, this cultivar in adulthood should produce an
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average of 40 t-ha ! with plant density of 476 ha?, it has
low height and open canopy, early and regular produc-
tion, besides it is moderately tolerant to major pests and
diseases, fruits with fresh mass ranging 400 to 500 g and
oval-shaped [6].

4. Conclusions

Four-year-old plants of Mangifera indica L. Haden cv.
reach 4.0 m in height and 20 cm in trunk diameter, with
large size and limitations for harvesting. Bourbon culti-
var has the highest flowering period (April to October),
with low rates of panicles fertilization, which provides
low productivity.

At Sdo Manuel-SP conditions to rainfed crops, Tom-
my Atkins four-year-old plants show an average yield of
14779.07 kg-ha *. Parwin cultivar presents a high num-
ber of fruits information during the reproductive phase
and this causes them to need pruning to improve the
production quality and seasonality.

The Tommy Atkins and Palmer cultivars stand as al-
ternative to cultivation in Sdo Manuel (SP) region and
other places with similar climatic conditions.
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