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Abstract: We evaluate the occurrence of Anastrepha in three areas with different anthropization lev-
els: guava monoculture, polyculture, and native forest in the municipality of Barreiras, Bahia, Brazil.
We collected the occurrence data using thirty McPhail traps, which were evenly distributed in the
areas. Fifteen collections were carried out weekly between January and May 2021. We observed a
significant difference in means of Anastrepha occurrence between the polyculture area (4.133 + 1.586)
and the other areas. Regarding the area of monoculture of guava (1.286 + 0.663) and the native forest
(0.740 + 0.283), we observed no significant differences.
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1. Introduction

Fruit flies are of great economic importance worldwide, having as their main repre-
sentative species of the Tephritidae family [1, 2]. These insects are primary pests in pre-
harvest, attacking the fruits in the field [3, 4]. In the western region of Bahia, Brazil, gov-
ernment support for agricultural activities boosted the region's growth and colonization
from the mid-1970s [5]. Currently, this region has great prominence in the Brazilian sce-
nario regarding the production of soybean, corn, cotton and coffee. Irrigated perimeters
supplied with the Rio Grande Basin are predominantly used for the production of banana,
mango, citrus, papaya, cocoa and passion fruit, grown on small properties and destined
for the local market [6].

The production and commercialization of fruits in the most varied regions face sev-
eral phytosanitary problems. Fruit flies limit production and marketing, especially in for-
eign trade, as several countries impose quarantine barriers to the introduction of fruits
from countries where these insects are present [7]. In some regions, fruit flies can also limit
the production of other crops such as the trade of native fruits, impacting the local econ-
omy [8].

Among tephritids, the genus Anastrepha originates from the Americas, occurring in
South America (except Chile), Central America and the southern region of the United
States [9]. Currently, around 300 species infest a large number of native and exotic hosts
[8, 10]. In Brazil, 121 species of Anastrepha have been recorded in more than 275 hosts of
48 native and exotic plant families until 2021 [8].
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Although several studies show the diversity of frugivorous flies in native and culti-
vated areas of the Brazilian Cerrado [e.g., 11, 12], information about its occurrence in west-
ern Bahia, one of the main agricultural frontiers in Brazil, is scarce. Here, we evaluate the
occurrence of Anastrepha in three areas with different anthropization levels: (1) guava
monoculture, (2) polyculture, and (3) native forest in the municipality of Barreiras, Bahia,
Brazil.

2. Methods
2.1. Study Area

Fifteen collections were carried out weekly between January and May 2021 in three
areas with different anthropization levels: (1) guava monoculture (12°19'03.95"S,
45°00'47.29"0), (2) polyculture (12°18" '11.55"S, 45°00'52.02"0O), and (3) native forest
(12°08'49.22"S, 45°01'15.69"0) in the municipality of Barreiras, Bahia, Brazil.

2.2. Anastrepha Species Collection and Identification

We collected the occurrence data using thirty McPhail traps, which were evenly dis-
tributed in the areas and supplied with the attractive CeraTrap® food. Fifteen collections
were carried out weekly between January and May 2021. Then, after removing the insects
from the traps, they were transported to the laboratory for screening and identification of
the genus based on morphological characters.

2.3. Data Analysis

First, we checked the normality of the data using the Shapiro-Wilk test. Then, to com-
pare the occurrences of Anastrepha in the three different areas, we applied the Kruskal-
Wallis test and the Bonferroni multiple comparison test (o = 0.05). All statistical proce-
dures were performed using R programming

3. Results

We found a total of 924 specimens of Anastrepha, 620 in the polyculture area, 193 in
the guava monoculture and 111 specimens in the native forest. We observed the largest
amounts of individuals in the collections 1, 2, 8, 6 and 5 in the polyculture area between
January and March. Additionally, we observed a reduction for April and May. For the
guava area, we observed the highest rates between April and May in the collections 12,
14, 11, 13 and 15 and for the native forest area in the collections 3, 10, 11, 4 and 5 (Table 1).

Table 1. Specimens of Anastrepha (Diptera, Tephritidae) collected between January and May 2021
using Mcphail traps in three different anthropogenic areas in the municipality of Barreiras, Bahia,
Brazil.

Collections
Area Total
1 2 3 45 6 7 8 9 1011 12 13 14 15
Guava 0 1 2 6 3 3 11 13 15 26 33 25 33 21 193
monoculture

Polyculture 95 90 18 37 39 70 57 71 31 26 32 22 19 8 5 620
Native forest 2 6 16 11 11 5 2 8 101514 4 1 3 3 111

Total

98 96 35 50 56 78 62 90 54 56 72 59 45 44 29 924

We observed a statistically significant difference in the occurrence of Anastrepha be-
tween the polyculture area (4,133 = 1,586) and the other studied areas (Table 2). However,
the areas of guava monoculture (1,286 + 0.663) and native forest (0.740 + 0.283) had no
statistically significant difference (Figure 1).
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Table 2. Bonferroni's test for multiple comparisons of means at 95% confidence.

Pairs Difference 95% CI* p-value
Polyculture vs. Guava 2.8466667  (1.191680, 4.501653)  0.00031
Native forest vs. Guava -0.5466667 (-2.201653, 1.108320)  1.00000

Native forest vs. Polyculture -3.3933333 (-5.048320, -1.738347) 2.2 x10°
* CI: Confidence interval.

Total per trap
(3]

R e

i i ]
Guava Mative forest Polyculture
Study area

Figure 1. Point and interval estimations at 95% confidence level for specimens of Anastrepha (Dip-
tera, Tephritidae) collected between January and May 2021 using Mcphail traps in three different
anthropogenic areas in the municipality of Barreiras, Bahia, Brazil.

4. Discussion

Our study shows that the largest amounts of Anastrepha are in the polyculture area,
where several crops such as mango (Mangifera indica L.), acerola (Malpighia emarginata
DC.), grape (Vitis vinifera L.), guava (Psidium guajava L.) and cashew (Anacardium occi-
dentale L.) can be found. The collection period coincided with the end of mango and guava
production, which had fruits on the plant during part of the collections. Acerola fruits
were present in the field throughout the collected period and there were no grapefruits
on the property. The presence of fruits found in the field can be a determining factor for
obtaining this higher occurrence rate. Further, the lack of control of these insects may ex-
plain the population growth of Anastrepha [13].

Furthermore, the largest amounts of Anastrepha can also be attributed to the large
number of possible hosts present in the area, in addition to the species' preference for
specific hosts, which were not present in the other areas. The maintenance of Anastrepha
fraterculus (Wiedemann, 1830) (the most common species in Brazil) can be favored through
the great host diversity, thus allowing field populations to remain at high levels [14].

No significant differences were observed between the native forest area and the
guava monoculture. Despite the large availability of fruits present in guava monoculture,
the incidence of Anastrepha was lower when compared to the polyculture area. Through-
out the collections, management practices were verified in the cultivation of the guava
such as the removal of fallen fruits from the area, removal of invasive plant species and
periodic pruning. These practices can have a negative impact on fruit fly populations by
reducing the number of flies present or favoring species migrations [13]. In the native for-
est area, no host plants were found in the surroundings, which may explain the low
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incidence of these insects when compared to those with the cultivation of fruit trees such
as mango, acerola, cashew and orange.

The municipality of Barreiras has a high incidence of Anastrepha in polyculture ar-
eas, while in areas of native forest and guava monoculture the incidence seems to be
lower. Thus, in order to carry out a more accurate diagnosis of the occurrence of these
insects in the western region of Bahia, as well as the impact on regional fruit production,
it is necessary to identify these species and monitor them for a long time.
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