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Abstract. Delia Robineau-Desvoidy, composed of flies popularly known as root maggot flies, is a diverse genus with unclear delimitation. 
It comprises polyphagous species and some important agricultural pests. Delia sanctijacobi (Bigot) is native to South America, occurring in 
Argentina, Brazil, Chile, Peru, and Uruguay; the larvae are commonly known as "potato worms" and have been misidentified as Delia platura 
(Meigen) in Brazil. Delia sanctijacobi attacks the seeds and seedlings of several plants of commercial importance. We present new geographic 
records of D. sanctijacobi in Brazil and describe the damage caused by their larvae on commercial bean and onion in Paraná and Santa 
Catarina between 2019-2022. 
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General Entomology

Anthomyiidae (Diptera, Calyptratae) includes approximately 2,000 species and 40 genera 
distributed worldwide (Michelsen 2010). Delia Robineau-Desvoidy, also known as root maggot 
flies, is a diverse, non-monophyletic genus with unclear delimitation. The included species 
are found mainly in subalpine and subarctic areas of the Palearctic and Nearctic regions 
(Griffiths 1986; GoMes et al. 2021). Delia species are polyphagous, and some are considered 
important agricultural pests of commercially important plants, mainly cruciferous (Griffiths 
1986; GouinGuené & städler 2006; savaGe et al. 2016; Meraz-Álvarez et al. 2020; tejeda-reyes et al. 
2023). In Brazil, there are four agricultural pest species of this genus, Delia antiqua Meigen, 
Delia  platura Meigen, Delia radicum Linnaeus, and the recently reported Delia  sanctijacobi 
(Bigot), which the larvae are commonly known as "potato worms" and the females lay their 
eggs near cuts in potatoes or seeds (silva et al. 1968; haMity & roMan 1987; GoMes et al. 2022).

The identification of some Delia species is difficult, particularly of females and larvae 
(savaGe et al. 2016). The main diagnostic characteristics for species identification are male 
characters, particularly in the terminalia (Griffiths 1993). Even when males are available, 
some species like D. sanctijacobi and D. platura are difficult to recognize because their 
genitalia is very similar (GoMes et al. 2022).

Delia sanctijacobi is native to South America, occurring in Argentina, Brazil, Chile, Peru, 
and Uruguay (GoMes et al. 2022). Griffiths (1993) recorded this species in Alaska (USA), 
which seem to be caused by accidental introduction. This species attacks the seeds of 
Amaryllidaceae: garlic (Allium sativum L.); Asteraceae: sunflower (Helianthus annus L.); 
Brassicaceae: cauliflower (Brassica oleracea L. var. gemmifera); Curcurbitaceae: melon 
(Cucumis melo L.), pumpkin (Cucurbita sp.); Fabaceae: bean (Phaseolus sp.); Linaceae: flax 
(Linum usitatissimum L.); Poaceae: corn (Zea mays L.), wheat (Triticum aestivum L.);  and, 
as well as the seedlings of Amaryllidaceae: onion (Allium cepa L.); Brassicaceae: broccoli 
(Brassica oleracea L. var. italica); and Solanaceae: eggplant (Solanum melongena L.), tomato 
(Solanum lycopersicum L.) (Molinari 1942; Quintanilla 1969; haMity & roMan 1987; Griffiths 
1993; GoMes et al. 2022).

Bean, cabbage, garlic and onion are economically and socially important in the states of 
Paraná and Santa Catarina. Together, it accounts for about 35%, 25%, 23%, and 11% of the 
Brazilian production, respectively. Paraná is one of the most important producers of beans 
and Santa Catarina is the most important onion producer (iBGe 2021; salvador & Pereira 
2021; ePaGri 2022). Due to the significant damage that D. sanctijacobi can cause on different 
plants of agricultural importance and the need to better understand the distribution of 
this species, herein we present new records for D. sanctijacobi in Brazil and describe the 
damage caused by D. sanctijacobi larvae in commercial bean and onion from Paraná and 
Santa Catarina (Brazil) in 2019-2022.
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MATERIAL AND METHODS

The bean and onion plants showing symptoms of larval 
infestation by Delia were collected from fields and packed 
in plastic trays for pupation and emergence of the adults. 
The adult specimens obtained from garlic (in 2021) were 
collected with Moericke traps. The adults were identified 
based on morphological characters presented by GoMes et al. 
(2022). The specimens were deposited in the Entomological 
Collection Pe. Jesus Santiago Moure (DZUP), Department of 
Zoology, Universidade Federal do Paraná. The examined 
material is presented in Table 1.

The measurements of egg (n=5), larvae (n=8), and adults 
(n=6) of some samples collected in the field were made 
using an ocular micrometer attached to a Zeiss Stemi 305 
stereomicroscope. The distributional map was produced 
using the software QGIS 2.18.28 (available on: https://www.
qgis.org/en/site/).

RESULTS

All larvae collected from onion, bean, and cabbage in 17 
municipalities of the states of Paraná and Santa Catarina 
were identified as D. sanctijacobi. Due to a population 
outbreak that occurred on onion, several observations were 
made in the field on the infestation of this crop.

We observed larvae attacking cabbage, garlic, and onion 
plants in the states of Paraná and Santa Catarina in 2017 and 
2019. In 2020, 2021 and 2022, several population outbreaks 
of D. sanctijacobi were recorded infesting on onion (Table 1). 
In the field, several observations were made regarding the 

period of occurrence. In 2022, we collected a sample of bean 
plants (Phaseolus vulgaris L.) also attacked by D. sanctijacobi 
(Figure 2B), which presented similar symptoms to those 
observed in onions (Figure 1), described below. 

The females of D. sanctijacobi oviposited above or below the 
soil, close to the plants, often through injuries caused by the 
process of transplanting seedlings. Eggs deposited up to 10 
cm deep were collected (Figure 1A). The postures are isolated 
or grouped in up to 5 eggs. The eggs are similar in color and 
shape to rice grains, being white, with an cylindrical shape, 
and are about 1.7 mm (1.5–1.8 mm) long (Figure 1D). 

Delia sanctijacobi larvae are yellowish-white, 6-8 mm long 
(Figure 1B and E). The pupae remain under the soil close 
to the plants roots at a depth of approximately 5-10 cm 
(Figure 1C and F). We observed that decomposing plant 
material, discarded onion seedlings and/or seedling pruning, 
apparently attract these flies and trigger oviposition (Figure 
1G).

The first larval instars of D. sanctijacobi eat the roots of the 
host plants (Figure 2A and B). Then, it perforates the plants 
crown and bore the stem, causing damages similar to borer 
pests blocking the passage of water and nutrients into the 
plant (Figure 2C and D). Onion and bean seedlings present 
the follow symptoms when are infested by D. sanctijacobi: 
yellowing and drying of the leaves and, subsequently, death 
of the plant (Figure 2E), which cause a reduction of the crop 
density in the field.

Table 1. Material examined and known hosts of Delia sanctijacobi in Paraná and Santa Catarina (Brazil). PR = Paraná. SC = Santa Catarina. M = 
Moerick. I = Immature collected from infested plant.

Locality Coordinates
Altitude 

(m)
Date Hosts Methods

N (M-Male: 
F-Female)

PR, Araucária -25.71139, -49.43706 966.7 24.viii.2019 Allium sativum L. I 35M:22F

PR, Contenda -25.74372, -49.56728 884.2 11.viii.2020 Allium sativum L. I Immatures

PR, Irati -25.42956, -50.66096 938.3 24.vi.2020 Allium cepa L. I 3M:0F

PR, Palmeira -25.42953, -50.13286 905.6 28.viii.2019
Brassica oleracea L. var. 

capitata
I 4M:5F

PR, Palmeira -25.4317, -50.13673 907.4 24.vi.2021 Allium cepa L. I 2M:1F

PR, União da Vitória -26.22104, -51.10797 767.5 25.viii.2017
Brassica oleracea L. var. 

capitata
I 3M:1F

SC, Aurora -27.36999, -49.66162 527.5 07.viii.2022 Phaseolus vulgaris L. I 7M:9F

SC, Atalanta -27.42187, -49.67879 465.1 05.viii.2021 Allium cepa L. I 3M:7F

SC, Aurora -27.38783, -49.56573 619.1 01.ix.2020 Allium cepa L. I 27M:19F

SC, Aurora -27.34769, -49.56765 711.5 06.vii.2021 Allium cepa L. I 8M:10F

SC, Bom Retiro -27.69248, -49.47924 747.7 27.vii.2021 Allium cepa L. I 5M:5F

SC, Caçador -26.68283, -50.97631 1116 21.vii.2020 Allium sativum L. I 7M:5F

SC, Caçador -26.69667, -50.99027 1046.4 01.ix.2021 Allium sativum L. M 10M:15F

SC, Curitibanos -27.20022, -50.71008 890.3 25.viii.2021 Allium sativum L. M 10M:13F

SC, Fraiburgo -27.145867, -50.82387 964.5 25.viii.2021 Allium sativum L. M 2M:5F

SC, Frei Rogério -27.21557, -50.73376 832.6 25.viii.2021 Allium sativum L. M 11M:14F

SC, Imbuia -27.46161, -49.4076 800.6 03.ix.2020 Allium cepa L. I 1M:1F

SC, Imbuia -27.46161, -49.4076 800.6 13.viii.2021 Allium cepa L. I 2M:2F

SC, Ituporanga -27.44431, -49.54949 660.7 11.ix.2020 Allium cepa L. I 19M:21F

SC, Ituporanga -27.45795, -49.54216 635.9 02.viii.2021 Allium cepa L. I 18M:16F

SC, Lebon Régis -26.90767, -50.72007 1040.1 10.viii.2021 Allium sativum L. M 40M:58F

SC, Urubici -27.9314, -49.67135 882.5 04.x.2020 Allium cepa L. I 8M:4F

SC, Vidal Ramos -27.4272, -49.44813 788.6 23.viii.2019 Allium cepa L. I 5M:3F

SC, Vidal Ramos -27.4272, -49.44813 788.6 20.vii.2021 Allium cepa L. I 5M:7F
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Adults are 5 mm (4.8–5.2 mm) long, greyish, and have 
hyaline wings (see Figure 3, GoMes et al. 2022). The adults are 
generally not very active. It flies slowly, especially in the early 
hours of the morning. On windless sunny days, it is possible 
to see males and females moving freely over the onion beds.

Transplanted crops had a higher incidence of flies than 
onions that had been directly sown in the field. A total of 80% 
of the onion-cultivated areas in Santa Catarina contain plants 
transplanted from bare roots (ePaGri 2013). 

DISCUSSION

In Brazil, there are reports of outbreaks of Delia populations 
in onion from 1989-1990. Also, there are occasional 
outbreaks in the growing seasons in newly transplanted 
onion seedlings, which is why these flies are commonly 
known as "seedbed flies" in the Alto Vale do Itajaí region, 
Santa Catarina (Boff 1991; Gonçalves 2006; GereMias 2022). 
There are also reports of outbreaks in beans, corn and 
soybean in the state of Rio Grande do Sul from 1976-1977 
(link & costa 1981). In all cases, the species responsible for 

the outbreaks was identified as D. platura. However, since D. 
platura and D. sanctijacobi are very similar, it is possible that 
these specimens were misindentifed as D. platura, at least in 
some cases, as discussed by GoMes et al. (2022). 

In Argentina, D. sanctijacobi was recorded on different host 
plants: alfalfa (Medicago sativa L.), oat (Avena sativa L.), wheat 
(Triticum sp.), bean (Vicia faba L.), potato (Solanum tuberosum 
L.), beet (Beta vulgaris L.), and lettuce (Lactuca sativa L.) (haMity 
& roMan 1987). This species attacks the seeds of corn, bean 
(cotyledons), pumpkin, melon, wheat, flax, garlic, sunflower, 
and cauliflower (Brassica cv.), and the seedlings of tomato, 
eggplant, and onion (Molinari 1942; Quintanilla 1969; Griffiths 
1993). In Brazil, D. sactijacobi was only formally recorded in 
broccoli (B. oleracea var. italica) collected in União da Vitória, 
Paraná (Figure 3) (GoMes et al. 2022). Here we presented the 
first reliable record of D. sanctijacobi in bean (P. vulgaris) and 
onion (A. cepa) in Brazil, and new records of this species in 
Paraná and Santa Catarina (Figure 3).

Although D. sanctijacobi infests garlic, bean, cabbage and 
onion, significant damages were only verified in onion. Three 

Figure 1. (A–E) Biological stages of Delia sanctijacobi; (A) eggs on the soil; (B) larvae attacking onion stem; (C) pupa (red arrow) on soil; (D) egg, 
detail; (E) larva, detail; (F) pupa, detail; (G) seedling bed with residues of onion crop.
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Figure 2. Symptoms of attack by Delia sanctijacobi. (A) healthy onion plant and attacked by larvae of D. sanctijacobi (red arrow); (B) healthy bean 
plant (Phaseolus vulgaris) and attacked by larvae of D. sanctijacobi (red arrow); (C - D) onion plant perforated by larvae causing boring of the 
seedling; (E) onion plant, first symptoms of the attack, leaves wilting and tips yellowish (arrow); and dead plant (red circle).

Figure 3. Geographic distribution of Delia sanctijacobi (Bigot, 1885). Symbols: orange circles = literature records; red circles = new records.
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Delia species are commonly associated with this crop: D. 
antiqua, D. florilega (Zetterstedt) and D. platura (finch 1989; 
tejeda-reyes et al. 2023). In USA, D. antiqua is an important 
pest of onion in temperate areas, and its management has 
relied on prophylactic insecticide applications during planting 
and/or seed treatment (nault et al. 2006). However, in Santa 
Catarina (Brazil), onion is primarily cultivated by transplanting 
seedlings (ePaGri 2013). There are currently no pesticides 
in Brazil for the control of D. sanctijacobi. Alternative pest 
management methods have been recommended to farmers, 
such as not transplanting over seedling production beds, 
not hurting the seedlings during transplanting, using well-
decomposed organic matter, and eliminating crop residues. 
Even though damages caused by D. platura on different plants 
of economic interest in Brazil have been recorded (link & costa 
1981; Boff 1991; Gonçalves 2006), it is probably D. sanctijacobi 
(GoMes et al. 2022). 

Here, we present the first detailed description of the damage 
caused by D. sanctijacobi in onion and bean in Brazil. This 
species has economic importance due to the potential of 
reduction in the productivity of cultivated areas, and there is 
only few information about its occurrences in the literature. 
Studies about the distribution and damages of pest species 
as D. sanctijacobi are necessary to better understand the 
behaviour and to better control the damages of this species.
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