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Abstract

The parasitoid wasp, Telenomus alecto (Crawford) (Hymenoptera: Scelionidae), is reported for the first time parasitizing Diatraea magnifactella 
Dyar (Lepidoptera: Crambidae) in Jalisco, Mexico. The occurrence of Te. alecto was discovered in May 2017 during a survey of egg parasitoids of D. 
magnifactella. The field survey was conducted on Saccharum officinarum L. (Poaceae) in Etzatlan, Jalisco, Mexico. In total, 656 eggs were collected, 
of which 401 were parasitized. The identity of the parasitoids was determined on the basis of morphological evidence and we here provide the 
barcoding region (COI).
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Resumen

El parasitoide Telenomus alecto (Crawford) (Hymenoptera: Scelionidae) es reportado por primera vez parasitando Diatraea magnifactella Dyar (Le-
pidoptera: Crambidae) en Jalisco, México. Telenomus alecto fue descubierto en mayo de 2017 durante un estudio sobre los parasitoides de huevo 
de D. magnifactella. El estudio de campo se realizó en Etzatlan, Jalisco, México sobre Saccharum officinarum L. (Poaceae). En total, se recolectaron 
656 huevos, de los cuales 401 estuvieron parasitados. La identidad de los parasitoides se determinó por morfología y mediante la región del código 
de barras (COI).
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Sugar cane (Saccharum officinarum L.; Poaceae) is an important 
crop in Mexico due to its economic and social relevance, and it gener-
ates more than 450,000 jobs directly (SIAP 2020). During 2018, pro-
duction was 55.9 million tons, and the main producing states were 
Veracruz (37.5%) and Jalisco (13.1%), which together contributed 28.3 
million tons (SIAP 2020).

The 2 principal groups of pests that attack sugar cane are the sugar-
cane borers, Diatraea grandiosella Dyar, Diatraea saccharalis (F.), Dia-
traea considerata Heinrich, Diatraea magnifactella Dyar, Eoreuma lof-
tini (Dyar) (all Lepidoptera: Crambidae), and spittlebugs, Aeneolamia 
spp. (Hemiptera: Cercopidae) (Hernández 1994). However, the most 
important pests are sugarcane borers because losses up to 50% have 
been reported (Rodríguez-del-Bosque et al. 1989; Hernández 1994; 
Rodríguez-del-Bosque & Vejar-Cota 2008; Vejar-Cota et al. 2008). 
These losses depend on the combined effects of the Diatraea species 
composition, the region, the environment, and management factors 
(Rodríguez-del-Bosque et al. 1989).

To minimize the impact of Diatraea pest species, integrated pest 
management has been carried out, which includes cultural control, le-
gal control, plant resistance, biological control, and chemical control. 
However, the latter is not recommended due to the price of insecti-
cides, resistance problems, and the resultant environmental damage 
(Meagher 1996; Rodríguez-del-Bosque & Vejar-Cota 2008).

Diatraea species have several natural enemies, of which parasit-
oids are considered the most important. For example, the egg parasit-
oids Trichogramma atopovirila Oatman & Platner and Trichogramma 
pretiosum Riley (both Hymenoptera: Trichogrammatidae) are released 
massively in some states of Mexico (Arredondo-Bernal 2020). The spe-
cies Telenomus alecto (Crawford) and Telenomus sp. (Hymenoptera: 
Scelionidae) also have been reported in Mexico and South America as 
parasitoids of Diatraea rufescens Box and D. saccharalis (both Lepidop-
tera: Crambidae) (Bin & Johnson 1982). During 2017, parasitoids of the 
genus Telenomus Haliday were detected in eggs of D. magnifactella in 
sugar cane in the municipality of Etzatlan in Jalisco. The objective of 
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this work was to determine the species of Telenomus using both mor-
phological and molecular data, and the percentage of parasitism of the 
eggs of D. magnifactella.

Materials and Methods

Parasitoids were obtained from field-collected D. magnifactel-
la eggs on the leaves of S. officinarum in Etzatlan, Jalisco, Mexico 
(20.970833°N, 104.225000°W), during Sep and Oct 2018 (Table 1). 
Leaves with eggs of D. magnifactella were cut and taken to the labo-
ratory (RH 70%, 25 ± 2 °C). Each egg mass was placed into a 3 cm 
plastic box (Reyma®, Tijuana, Mexico). Observation of the egg mass 
continued until the emergence of either D. magnifactella larvae or 
parasitoid adults. Parasitoids that emerged were placed in 96% etha-
nol for morphological and molecular analyses. The number of eggs, 
emerged larvae, parasitism, and sex ratio of the parasitoids were re-
corded.

SPECIES DETERMINATION

We used the key of Bin and Johnson (1982) to identify the species 
of Telenomus and the keys of Pinto (1998) for Trichogramma. For Tele-
nomus and Trichogramma species, examination of the male genitalia 
often is necessary for species-level identification. To prepare the slides 
of the male genitalia we followed the protocol of Polaszek and Kimani 
(1990), which consists of permanent preparations in Canada balsam. 
Terminology follows Johnson (1984) and Polaszek and Kimani (1990).

COI BARCODING

Genomic DNA was isolated nondestructively from whole speci-
mens using the Qiagen DNeasy kit (Qiagen, Hilden, Germany) as de-
scribed by Giantsis et al. (2016). Polymerase chain reaction was car-
ried out to amplify the COI barcoding region using the LCO1490 and 

HCO2198 primers (Folmer et al., 1994). The polymerase chain reaction 
was performed in a 30 µL reaction volume: 2 µL of DNA, 3 µL of 10x 
Qiagen polymerase chain reaction buffer containing 15 mM MgCl2, 0.9 
µL of each primer, 0.6 µL of dNTPs (25 mM each), and 0.2 µL of 5 U per 
µL Taq DNA Polymerase (Qiagen, Hilden, Germany). The polymerase 
chain reaction conditions were as follows: 94 °C for 3 min, followed by 
40 cycles of 94 °C for 30 s, 52 °C for 1 min, 72 °C for 1 min with a final ex-
tension 72 °C for 10 min. All polymerase chain reaction products were 
electrophoresed through agarose gel (1%), and then were sequenced 
in both directions at the Florida Department of Agriculture and Con-
sumer Services, Division of Plant Industry in Gainesville, Florida, USA). 
Voucher specimens are deposited at Colección de Insectos Benéficos 
Entomófagos, Facultad de Ciencias Biológicas, Universidad Autonoma 
de Nuevo Leon, San Nicolas de los Garza, Nuevo Leon, Mexico, and 
Florida State Collection of Arthropods, Gainesville, Florida, USA. COI 
barcodes generated during this study were deposited in GenBank with 
accession numbers MZ614063 (FSCA 00091166); MZ614064 (FSCA 
00091167).

Results

A total of 21 egg masses with 656 eggs were collected across all 
sites surveyed in Etzatlan, Jalisco, Mexico, during 2018. Telenomus 
alecto and Tr. atopovirilia were recovered from 401 parasitized eggs 
(Table 1). A percentage of parasitism of 53% of Te. alecto was observed 
on the eggs of D. magnifactella, whereas 7% parasitism was observed 
on Tr. atopovirilia.

During Sep 2018, 297 eggs of D. magnifactella were collected, 
of which 102 eggs were parasitized by Te. alecto (Fig. 1). Eggs para-
sitized by Tr. atopovirilia were collected in Oct. Only 3 egg masses 
were observed where both Te. alecto and Tr. atopovirilia emerged. 
In all other egg masses only Te. alecto emerged, and of the 359 
eggs that were collected in Oct, 252 were parasitized by Te. alecto 
(see Table 1).

Table 1. Parasitized Diatraea magnifactella eggs, field parasitism and sex ratio of Telenomus alecto and Trichogramma atopovirilia collected from Etzatlan, Jalisco, 
Mexico.

Date Diatraea magnifactella eggs Emerged parasitoids Telenomus alecto Trichogramma atopovirilia % parasitism

06-IX-2018 33 0   0   0
06-IX-2018 37 23 15, 8  62.16
06-IX-2018 30 0   0   0
06-IX-2018 26 0   0   0
06-IX-2018 32 18 10, 8  56.25
06-IX-2018 20 0   0   0
06-IX-2018 16 0   0   0
06-IX-2018 25 0   0   0
06-IX-2018 38 29 18, 11 76.31
06-IX-2018 22 19 12, 7 86.36
06-IX-2018 18 13   9, 4 v 72.22
11-X-2018 27 11   8, 3 40.74
11-X-2018 56 55 46, 9 98.21
11-X-2018 29 17 11, 6 58.62
11-X-2018 30 30 18,12 100
11-X-2018 31 23 16, 7 74.19
11-X-2018 32 24 23, 1 75
11-X-2018 45 42 35, 4   2, 1 93.33
11-X-2018 35 29 25, 4 82.85
11-X-2018 36 33 15, 5 v 11, 2 91.66
11-X-2018 38 35   3, 1 28, 3 92.10

TOTAL 656 401 354 47 61.12%
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MORPHOLOGICAL IDENTIFICATION

We based our identification on the following characters presented 
in the description by Bin and Johnson (1982), and compared our spec-
imens to images of the holotype provided by Talamas et al. (2017): 
Vertex broadly rounded, coriaceous and setose; without hyperoccipital 
carina (Fig. 2); occiput with same sculpture as vertex, weakly effaced 
near the occipital carina; occiput dorsally appearing flat; occipital ca-
rina quite distinct, complete and simple; eyes setose (Fig. 3); mandibles 
with 3 small teeth (Fig. 4). Mesoscutum strongly depressed, coriaceous, 
setose, setal bases not pustulate; notauli absent; scutellum strongly 
transverse; smooth, setose (Figs. 5 & 7); acetabular carina simple (Figs. 
6 & 8). Tl with 1 pair of sublateral setae, 3 pairs of lateral setae (Figs. 9 
& 10). Wings clear, surpassing apex of metasoma; fore wing with basal 
vein not pigmented, postmarginal vein longer than stigmal (see Fig. 
1); hind wing broad, greatest width more than twice width of fringe 
at that point. Male genitalia: digiti small with 3 digital teeth, lamina 
volsellaris in form of elongated plate with lateral indications of rods 
more pigmented; aedeagal lobe short and rounded apically (Fig. 11).Fig. 1. Telenomus alecto, female (FSCA 00091145), lateral habitus.

Figs. 2–4. Telenomus alecto, female: (2) FSCA 00091145, head, mesosoma, metasoma, dorsal view; (3) FSCA 00091497, head, anterior view; (4) FSCA 00091497, 
mouthparts, anteroventral view.
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Comments. Telenomus alecto examined in this work differs in color 
from the description by Bin and Johnson (1982). In Mexican specimens the 
coxae are dark brown to black, trochanters are yellow, and the antenna, 
femora and tibiae are brown. Coloration of the appendages is known to 
vary within some species of Telenominae, and in some cases is host related 
(Ganjisaffar et al. 2020). Our specimens were reared from a different spe-

cies of Diatraea than those in the description by Bin and Johnson (1982), 
indicating that this phenomenon may occur in Te. alecto as well.

Host: Diatraea magnifactella Dyar, 1911 (Lepidoptera: Crambidae).
Material examined: Mexico, Municipality of Etzatlan, state Jalisco; 

13-VII-2019; Enrique Garza González; 20.970833°N, 104.225000°W; 
Saccharum officinarum; (354 specimens) (CIBE 18-029).

Figs. 5–10. Telenomus alecto, female: (5) FSCA 00091198, mesosoma, dorsal view; (6) FSCA 00091198, mesosoma, lateral view; (7) FSCA 00091198, mesosoma, 
posterolateral view; (8) FSCA 00091198, mesosoma, ventrolateral view; (9) FSCA 00091197, T1–T2, anterolateral view; (10) FSCA 00091198, metasoma, dorsal view.
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Discussion

Telenomus alecto has been reported as a parasitoid of D. rufescens 
and D. saccharalis eggs in Central and South America (Bin & Johnson 
1982). Telenomus alecto had been reported already in some sugar cane 
areas as a parasitoid of Diatraea spp. in Mexico since 1995 (Rodríguez-
del-Bosque & Smith 1997). In 2009, this parasitoid was reported in 
Sinaloa parasitizing D. considerata and D. grandiosella (Rodríguez-del-
Bosque & Smith 1997; Rodríguez-del-Bosque 2009). In this work, we 
report Te. alecto parasitizing D. magnifactella in Jalisco, Mexico, and 
present the first DNA barcode for this species. Reliable identification 
of parasitoids is important in biological control programs because they 
are a sustainable management alternative for controlling pests of ag-
ricultural importance, in this case the sugarcane borer. DNA barcoding 
is a rapid and efficient method of species discovery and identification, 
but it requires that sequences are attached to reliably identified speci-
mens.

In this work, eggs masses of D. magnifactella were collected in dif-
ferent mo and the results showed the egg masses varied in size from 
16 to 56 eggs. The eggs collected in Sep were parasitized only by Te. 
alecto. In this mo, no parasitism was observed for Tr. atopovirilia, a 
species that is produced massively and released to control sugarcane 
borer species in some states of Mexico (Arredondo-Bernal 2020). Dur-
ing Oct, it was observed that both species shared 3 egg masses, but 
there was a greater emergence of Te. alecto. From only 1 egg mass 
emerged 31 specimens of Tr. atopovirilia and 4 Te. alecto. This behavior 

of competing for the same host of Te. alecto also has been detected 
with other Trichogramma spp. (Rodriguez del Bosque & Smith 1997) 
although no further studies have been conducted to determine what 
kind of interaction would occur between these parasitoids if they both 
were released massively to control Diatraea spp.

It is necessary to study the feasibility of mass production of Te. 
alecto, as well as its percentage of parasitism on Diatraea species that 
occur in Mexico, since it could be an option for biological control within 
an integrated pest management program.
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