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Abstract

The objective of this work was to study the effect of different planting densi-
ties on the development and production of “Roxo de Valinhos” green figs for
industry, in the Campo das Vertentes-MG region. The experiment was in-
stalled at the Risoleta Neves Experimental Field—CERN/EPAMIG. The
plants used were three years old and were arranged in three randomized
blocks, subject to three different planting densities, with spacings ranging
from 1 m (4000 plants-ha™), 1.5 m (2666 plants-ha™), and 2 m (2000
plants-ha™) between plants in the planting line and 2.5 m between row for all
planting densities. The average length of the branches (m), average number of
fruits per branch, average number of fruits per plant, average weight of fruits,
average yield per plant and the average yield per hectare (kg) were evaluated.
It was verified that, there were no significant differences in the length of
branch and in the average weight of fruit, in the three densities of fig tree
planting. (4000 plants-ha™'), the average number of fruits per branch (7.5),
per plant (55.87) and yield per plant (878.93 kg) were lower, however. The
average yield per hectare (3515.73 kg) was higher than in other growing den-
sities. It is concluded that, the higher density of plants (4000 plants-ha™),
provides the highest productivity per area, without damages to the quality
of the fruits.
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1. Introduction

Currently, the largest fig producers in the world are Egypt and Algeria. Brazil, in
turn, is the largest producer of figs in the Southern Hemisphere, with a culti-
vated area of approximately 3020 ha, with the seventh largest production in the
world (26,476 t) and the fifth highest productivity (8.76 t-ha™) if ranking as one
of the largest producers and the main exporter of fresh fig fruit to the Egyptian,
Turkish and Lebanese market, the world's largest fruit consumers [1].

Fruit growing is a sector of agriculture that is expanding worldwide, mainly
due to the notoriety that has been given to healthier and more functional foods;
the per capita fruit consumption in Brazil is of the order of 57 kg/year, index far
below developed countries like Italy and Spain with 114 kg and 120 kg, respec-
tively. Only this data shows how much the country needs to invest in the pro-
duction of fruits in quality and quantity, besides being an extremely important
activity, it moves many markets, generates large amounts in currencies and jobs
(1] [2].

The cultivation of the fig tree in Brazil is practically based on the planting of
the cultivar Roxo de Valinhos. Rio Grande do Sul is the largest Brazilian pro-
ducer, followed by Minas Gerais, both with production focused on industrializa-
tion; the state of Sdo Paulo is the third largest producer of fig, but it is worth
mentioning that it is the most important producer state of country table fig [2].

Fruit trees in general, and not differently in fig tree crop, determine better
plant density, closely related to optimization of fruit quality and maximization of
yield [3]. Of the factors involved in agricultural productivity, photosynthesis is
the most determinant. The elevation of photosynthesis rates depends, among
other factors, on the maximum utilization of available light, which can be ob-
tained by cultural manipulation. The simplest form of cultural manipulation
comprises a population of plants more suited to the purpose of economic ex-
ploitation [4].

According to [5], the planting spacing of the fig tree can vary depending on
factors such as soil fertility, topography, number of branches driven by plant,
level of mechanization and production objective. The different combinations of
these factors allow a wide range of spacings.

In this context, the objective of this work was to evaluate the effect of different
planting densities of fig tree (Ficus carica L.) on the development and produc-
tion of green figs in the region of Campo das Vertentes-MG, providing more
abundant crops, rawer material for the agroindustries of the region, making it a

good option to generate employment and income for the small producer.

2. Material and Methods

The experiments were carried out in the premises at the Risoleta Neves Experi-
mental Field belonging to Company of Farming Research of Minas Gerais
(EPAMIG), in partnership with the Federal University of Sdo Jodo Del
Rei—UFS], with geographic coordinates of 21°0625.0"S 44°14'53.8"W and 898
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m altitude. According to the [2], the place is classified as tropical climate of alti-
tude (Cwa), that is, subtropical climate, with cold and dry winter, and hot and
humid summer. The soil of the experimental area is classified as Red Latosol
Distrophic. The agricultural seasons 2009/2010 and 2010/2011 were analyzed,
period comprised in each harvest, of July to March. The cultivar used was “Roxo
de Valinhos”, introduced in Brazil at the beginning of the last century by the
Italian Lino Bussato, in the city of Valinhos (SP), originating from the variety
“Brown Turkey”, whose fig is dark purple in color and in honor of the munici-
pality, was then given the designation “Purple of Valinhos”. This cultivar
presents fruits with about 60 to 90 grams when ripe, great flavor for consump-
tion to the natural, besides being used when green for industrialization.

Plants with about 3 years of age were used, and the planting arranged in three
blocks, being the plants submitted to three different planting densities, with
spacings ranging from 1.0 m (4000 plants-ha™), 1.5 m (2666 plants-ha™), and 2.0
m (2000 plants-ha™') between plants in the planting line and 2.5 m between rows
for all systems. The experimental design was a randomized block design, with
three replications, each replicate being composed of five plants, totaling 45
plants.

In the two harvests analyzed, the plants underwent the winter pruning of
production in the last week of July of each agricultural year and received a win-
ter fertilization, the base of 500 g of simple superphosphate plus ten liters of
manure of well-tanned corral. The plants were pruned drastically with the aid of
pruning shears, leaving only three “legs” per plant, measuring 15 cm each, to
protect the cuts, the brush was done with the paste. About one month after
pruning, periodic sprouts were done, leaving only two shoots per branch, mak-
ing a total of six sprouts that gave rise to six productive branches per plant. As
cultural treatments of the experimental area, the soil was kept clean along the
line of planting and brushing between the lines, the plants were not irrigated and
the weed management was done through weeding and the use of herbicides;
maintenance fertilization was carried out, providing phosphorus and organic
matter in the month of June, with plants still dormant and fertilization in cover
after pruning, when the shoots were about 5 cm; Phytosanitary treatments, espe-
cially for the control of rust (Cerotelium fici) were carried out according to the
need throughout the vegetative period of the plant. The evaluated characteristics
were: a) Average length of the branches (m): Determined by the measurement of
the branches, at the end of the vegetative cycle; b) Average number of fruits per
branch: Determined by counting the fruits in the branches, during the first
harvest; c¢) Average number of fruits per plant: The fruits were counted per plant
at different planting densities; d) Average weight of fruits (g): It was determined
by weighing the fruits in the different treatments; e) Average yield per plant:
Obtained in the six initial branches of the plant to obtain the first harvest, which
started when at least 80% of the fruits presented with the characteristic of firm-

ness, thus determining the ideal point of harvest of the fruits for industry; f) Av-
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erage yield per hectare (kg): Obtained in kg, it was estimated to one hectare, ac-
cording to the number of plants of each planting density. The data were submit-
ted to analysis of variance by the F test and compared to each other by the Tukey
test at the 5% level of significance. Statistical analysis was performed through the
SISVAR program [6].

3. Results and Discussion
3.1. Average Length of Branches (m)

Through the analysis of variance, and the mean test, it was possible to verify that
there was no significant difference in relation to the final mean branch length
variable, in the different planting densities (Figure 1). with a depth of 1.0 m be-
tween plants and 2.5 m between rows, providing a density of 4000 plants per ha,
and the treatment with greater spacing 2.0 m between plants and 2.5 m between
rows promoting a lower density of plants per area (2000 plants-ha™). In general,
the growth of branches in the plants submitted to three planting densities was
satisfactory and relatively homogeneous throughout the crop cycle. However, a
hypothesis can be commented on, although the differences between the length of
branches have not been significant, it was noticeably noticed that when the
plants were conducted more density (4000 plants-ha™), it was verified that the
internodes of the branches were longer, shorter, perhaps due to a greater compe-
tition for luminosity and aeration in the fig tree. This tendency of greater growth
in the branches of the more density planted plants, although not statistically ve-
rified in the work in question, [7], found that the plants conducted in the lowest
tested spacing, 0.5 m between plants, with a planting density of 3333 plants-ha™
the growth of branches was higher than in the other spacings, with lower density
of plants per area, in turn competing less for water, light and nutrients. [8],

1.7 - a
1.68 -
1.66 -
1.64 -
1.62 -
1.6 -
1.58 -
1.56 1
1.54 -

Average length of branches (m)

4000 2666 2000
Planting densities (plants-ha-')
Figure 1. Average length of branches (m) in three planting densities of fig tree cv. Roxo

de Valinhos. Means followed by distinct letters on the column, differ significantly from
each other by the Tukey test at the 5% level of significance. C.V. = 7.76%.
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evaluating the production of green figs in plants with 16 to 32 branches, also ob-
served that the higher the number of branches, the smaller the growth of the
same ones, since the competition of the branches by photo assimilates is greater.

3.2. Number and Average Weight of Fruits per Branch

For the variable average number of fruits per branch, according to Figure 2, it
was verified that there was a significant difference between the lowest density (1
m) and the others. Thus, when the plants were conducted at the lowest spacing
and consequently with the highest plant density, (4000 plants-ha™), a lower
number of fruits were observed per branch (7.5), however, as the number of
plants per area in this spacing is higher, productivity per area is not affected, due
to the lower production of fruits per branch. However, when the plants were
grown in the larger plant spacings of 1.5 m and 2.0 m between plants with plant
densities of 2666 plants per ha and 2000 plants per ha respectively, the highest
number of fruits per branch with 9.9 and 10.8 fruits per branch was observed in
relation to the lower planting density. [9] also verified that the highest number
of fruits per plant occurred in plants with 18 and 21 productive branches, how-
ever, there was a higher average yield of fruits per branch in plants conducted
with 6 productive branches, and this production declined numerically in in-
crease in the number of productive branches per plant. A similar result was ob-
served by [7], found that the plants spaced in 2 m presented the best results, with
12.21 fruits per meter of branch, but differing statistically only from the systems
conducted with 0.5 and 1.0 m between plants, with 7, 27 and 9.44 fruits per me-
ter of branch. As for the average fruit weight, as a complementary data, it was
verified that there was no statistical significance for this characteristic of the
fruit, at the three different planting densities, the fruits harvested green for in-
dustry, when all internal cavity of the same were completely full, giving firmness
to the fruit. [10] studying the influence of irrigation and the number of branches
(18, 27, 36 and 45) per plant in the production of green figs from cv. Roxo de
Valinhos, verified that in the treatments with 18, 27 and 36 branches the number
and total weight of fruits increased with the increase of the number of branches.
The mean weight of the fruits was not affected, and [11], in the Sdo Francisco
Valley-PE, verified that the total number of green figs increased with the in-
crease of the number of branches up to 32, decreasing when it was increased to

48, and the average weight of the fruits was not affected.

3.3. Average Number of Fruits per Plant

It is observed in Figure 3 that there were significant differences between the
spacing of 1 m between plants, whose plant density was 4000 plants-ha™', pro-
ducing on average 55.87 fruits per plant, in relation to the other 2666 plants-ha™
and 2000 plants-ha™', producing 66.33 and 64.33 fruits/plant, respectively.
However, although the number of fruits per plant obtained in the spacing of 1

m, is lower than in the other spacings, when considering the density of
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Figure 2. (a) Average number of fruits per branch and (b) Average weight of fruits (g) in
three planting densities of fig tree cv. Roxo de Valinhos. Means followed by distinct let-
ters on the column, differ significantly from each other by the Tukey test at the 5% level
of significance. (a) C.V. = 8.32% and (b) C.V. = 13.95%.

(4000 plants-ha™), with the fruits presenting an average weight of 15.73 g a pro-
duction of green figs per ha is (3515.34 kg-ha™'), that is, much larger than in the
other farms. [7] also verified that the highest number of fruits accumulated in
the year per meter of branch was in the plants spaced in 2.0 m and presented the
best results, with 12.21 fruits per meter of branch, differing statistically from the
systems conducted with 0, 5 and 1.0 m between plants, with 7.26 and 9.44 fruits
per branch, respectively. These results were higher than those obtained by [12],
which obtained, in an orchard conducted with 24 branches per plant, 6.38 fruit
per meter of branches, but did not mean an increase in accumulated productivi-
ty. Already [13] recommends that, for the exclusive production of green figs for

industrialization, the plants can be conducted with 20 to 30 productive branches.
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Figure 3. Average number of fruits per plant in three planting densities of fig tree cv.
Roxo de Valinhos. Means followed by distinct letters on the column, differ significantly
from each other by the Tukey test at the 5% level of significance. C.V. = 8.32%.

Analyzing the total data of fig numbers per plant, it is verified that although
the productions were relatively small, when compared with means of other pro-
ducing regions, this low production can perhaps be attributed to a severe attack
of Cerrugium fici, that in spite of the preventive and curative treatments applied
in the crop, due to the great oscillation of temperature and humidity, could have

negatively affected the crop during the crop cycle.

3.4. Average Yield per Plant

The results showed that the highest yields per plant were verified in the larger
plant spacings (1.5 m and 2.0 m) between plants (Figure 4), which correspond
to the densities of 2666 plants-ha™ and 2000 plants-ha™, respectively. However,
when the plants were cultivated in the density of (4000 plants-ha™), although the
yield per plant was lower than in the other planting densities, when considering
the number of plants per area, it is verified that the production was (4000
plants-ha™). Therefore, there was no damage in the production or in the quality
of the figs produced at the density of (4000 plants-ha™). Similar results were ve-
rified by [14], with the peach tree crop, in which they verified that orchards
conducted in greater density presented the greatest productivities. [5], evaluating
the fig tree cv. Roxo de Valinhos in protected environment, pruned in three sea-
sons and conducted with different number of branches, combined with spacing
(0.75 x 1.90 m and 1.50 x 1.90 m), respectively, concluded that the 8 branches,
combined with the spacing of 1.50 m in the row x 1.90 m in the interline, pre-
sented the best results, providing higher yield per plant and per hectare, without

affecting the average weight of the fruits and the qualitative aspects.
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Figure 4. Average yield per plant (g) in three planting densities of fig tree cv. Roxo de

Valinhos. Means followed by distinct letters on the column, differ significantly from each
other by the Tukey test at the 5% level of significance. C.V. = 15.21%.

4000 2666 2000
Planting densities (plants-ha)

Average productivit

Figure 5. Average yield of figs per ha, in three planting densities of fig tree, cv. Roxo de
Valinhos. Means followed by distinct letters on the column, differ significantly from each
other by the Tukey test at the 5% level of significance. C.V. = 14.33%.

3.5. Average Productivity for Ha

Regarding the estimated productivity, the significance of the results is clear
(Figure 5), although already widely discussed in the other productive parame-
ters, when the productivity per area is estimated, the differences become more
evident. In this way, the cultivation of the fig tree with larger plant spacings of
1.5 m and 2.0 m, with densities of 2666 plants-ha™' and 2000 plants-ha™, respec-
tively, are not justified for production (4000 plants-ha™), productivity was sig-
nificantly higher in relation to lower planting densities, with no losses under the

qualitative aspect of the fruits, even under the from the phytosanitary point of
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view, no difference was observed in relation to the incidence of diseases such as
rust (Cerotelium fici), since the phytosanitary treatments were carried out with
the same intensity in the three planting densities. With reference to the esti-
mated productivity, with fruits for in natura consumption, Giacobbo et al
(2007) observed significant differences, being that fruits from plants spaced 0.5
m (3333 plants-ha™) showing higher productivity in relation to the plants with
spacing of 2.0 m (833 plants-ha™). The same happened with the accumulated
productivity. [15] found similar results in a study on the development and pro-
duction of the “Roxo de Valinhos” fig tree in four different types of pruning
(long, medium, without pruning and short), associated with two spacings (3.0 x
1.5 m and 3.0 x 2.5 m), that the system conducted with greater spacing (2.5 m
between plants), when submitted to short pruning, is not satisfactory, since the

culture presents good crown development capacity.

4. Conclusion

The plants conducted at a spacing of 1.0 m between plants and 2.5 m between
rows, with a density of 4000 plants ha™', provide higher productivity per area,
without detriment to the vegetative development of the plants and the quality of
the fruits.
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