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Abstract: Problem statement: Brontocoris tabidus (Signoret) (Heteroptera: Pentatomidae) is a
common and important species for the biologicaltmdnof defoliating Lepidoptera caterpillars.
Although it has a predatory feeding habit, thiscépe make use of plant resources, which are eafenti
for the maintenance of its population in laboratoojonies as well as in the field during periods of
prey shortage. ThuB. tabidus has been considered an obligate zoophytophagoestiridowever the
impact of the age and herbivory on the morpholadigthe reproductive organs has been poorly studied
in predatory Pentatomidae. The morphology of tipea@uctive tract oB. tabidus males with different
ages and fed on different diets were analyZguproach: Nymphs ofB. tabidus were maintained in
the field with or without plants and fed dnmolitor pupae without plant (); T. molitor pupae and
Eucalyptus cloeziana plants (T,); T. molitor pupae andeucalyptus urophylla plants (&) or T. molitor
pupae and guava plant8s{dium guajava L.) (T,). Adults of B. tabidus obtained from each treatment
were sexed in the first day of their emergence thirdy-six pairs were formed per treatment. Ten
males ofB. tabidus 15 and 21 days old, obtained in each treatmens dissected and the reproductive
tract submitted to histological analyses. The tataa of the testes & tabidus was measured and
the data were submitted to the variance analysisramans between treatments were compared by
the test of Newman-Keuls (p = 0.0Results: The inner genitalia oB. tabidus males had red color
and the testes with six follicles. Males 15 days plesented larger testes when fedeokloeziana
(0.94 mnd), E. urophylla (0.98 mni) or only T. molitor pupae (0.99 mf) than with guava plants
(0.76 mn). Twenty-one days ol8. tabidus males presented testes with similar size, indegrenaf
the diet. The testes follicles & tabidus had larger amount of spermatozoa with all dietd ages
showing that the spermatogenesis process was ctadplEhe testes of this predator showed similar
histological characteristics with all dietSonclusion: The herbivory change the morphology of the
reproductive tract oB. tabidus males in field conditions resulting in testes wdifferent sizes, but it
does not affect the histology of the reproductivgan of this predator. Therefore, the food type
supplied toB. tabidus males does not affect the spermatogenesis prot#ss natural enemy.
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INTRODUCTION Europe (Adams, 2000)odisus nigrispinus (Dallas),
Brontocoris tabidus (Signoret) andupputius cincticeps
Asopinae predators has been used in Integrate(btal) (Heteroptera: Pentatomidae) in South America
Pest Management programs speciallfPodisus  (Zanuncio et al., 2000; 2004; Lemost al., 2003;
maculiventris (Say) and Perillus bioculatus (F.) 2005a; 2005b), Eocanthecona furcellata (Wolff)
(Heteroptera: Pentatomidae) in North America andHeteroptera: Pentatomidae) in the Southeast Asia a
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India (De Clerqg, 2000)Troilus luridus F. andZicrona  laboratories of Biological Control of Insects ofeth
caerulea L in European Russia (Shestakov, 2008) andnstitute of Applied Biotechnology to Agriculture
Picromerus bidens (Linnaeus) distributed in the western (BIOAGRO) and in the laboratories of Molecular and
Palearctic region (Mahdiaat al., 2008). Cell Biology and Reproductive Histology of the
Brontocoris tabidus is a common and important Department of General Biology of the Federal
species in Brazil for the biological control of difting  University of Vicosa (UFV) in Vicosa, State of Mima
Lepidoptera caterpillars (Zanuncio and Fabres, 2001Gerais, Brazil.
Zanuncioet al., 2006; Oliveiraet al., 2005) in forest Specimens ofB. tabidus were obtained from
which a pests (Zanunciet al., 1996; Zanuncio and colonies maintained in the laboratory of Biological
Fabres, 2001) and agricultural systems. Eggs, imm@at Control of Insects and of the UFV where this predat
and adults of this natural enemy are, frequentynfl s yeared in wood screened cages (30x30x30 cm)awith
in plantations ofEucalyptus cloeziana and Eucalyptus glass container with water arfucalyptus urophylla
urophyll_a, mainly, in outbreaks of defqliator caterpillars leaves as vegetable substratum for feediFapebrio
(J#stselrllno-Fl_Ithoet tal.,t_2|0fO3, Zanunuoetf alt 20063& molitor L. (Coleoptera: Tenebrionidae) pupae were
Vn\ga?lase?n\/\ézsnl Szgr?u?lréél?al orzggczsg)rams ofintegrae supplied from the mass rearing facility of the
g " . 'J_aboratory of Biological Control of Insects of thdV

The use of plants as a food complement fo for B. tabidus in the upper part of the cages
predatory Pentatomidae has been studied, especilly Twenty couples ofB. tabidus were used per

explain its effects on the survival and longevifytteese . .
natural enemies (Armeet al., 1998). The use of treatment with newly emerged adults in the labayato

vegetable material seems to supply essential ntgrie tO 0btain the progeny used in the research. Nyraplds
or amino acids not found in the prey (Eubanks andidults ofB. tabidus were maintained in the field with or
Denno, 1999) with positive effects on the biologica Without plants in bags of tissue type organza (T0x4
aspects of these organisms (Bilde and Toft, 1994, T cm) (Zanuncicet al., 2004) and fed ofi. molitor pupae
1995; Coll and Izraylevich, 1997; Armet al., 1998; without plant (T); T. molitor pupae andEucalyptus
Coll and Guershon, 2002). Besides, omnivorous tsec cloeziana plants (T); T. molitor pupae andEucalyptus
feeding on prey and plant can have better use ef thurophylla plants (&) or T. molitor pupae and guava
food (Coll and Guershon, 2002). plants Psidiumguajava L.) (Ty).

Zoophytophagous predators feed on prey and/or on  Five hundred nymphs d8. tabidus were used in
plants (Agrawalet al., 1999; Eubanks and Denno; each diet treatment. These nymphs were obtained fro

1999; Coll and Guershon, 2002; Azevedb al. ; ;
' ; = X : the twenty pairs of the laboratory and they wertipu
2007; Guedest al., 2007) with benefits for biological organza bags up to the adult stagemolitor pupae

control of insect pests by improving the mainteraot . - .
the populations of these natural enemies duringpger Were suppliedad libitum and changed with the water

of prey shortage (Cocuzz al., 1997). However, the twice a week. Nine hundred individuals were used in
morphological features of the reproductive organg a the T, due to the high mortality of nymphs Bf tabidus
the fecundity of predatory Pentatomidae can bectte in this treatment.

by factors such as unfavorable environmental cimdit The adults oB. tabidus were sexed in the first day
and quantity or quality of the food (Lemessal., 2005a;  of their emergency based on the external appeamnce
2005b). the genitally and mated. Thirty-six pairs were ferm

PelngatoLnid_ae arT impﬁrtlant f(;r hthe biologicalyer reatment. The ;Thad 50 pairs due to a higher
control but the internal morphology of the reprouite mortality in this treatmentB. tabidus adults received

organs of these natural enemies, especially ofr thei
males have been poorly studied, except fr the same prey type and/or plants of the nymphs that

nigrispinus (Lemoset al., 2005b). Besides, the internal Ofiginated them. The pairs of this predator were
reproductive organs of Pentatomidae are used dgaintained in organza bags (25x15 cm) involving
taxonomic characters (Ahmad and McPherson, 1998). branches of plants with water in 2.5 mL plasticesib
The objective of this work was to evaluate the(Zanuncioet al., 2004).T. molitor pupae were supplied
impact of different diets in the field on the moopdgy  ad lib. and changed twice a week with the water. The
of the fat body and of the reproductive tract olesaof  organza bags of the; Twere maintained in the plants
the predatoB. tabidus with two ages. but not involving their branches. Males of the same
MATERIALSAND METHODS treatme.nt substituted those_ that died _before. their
respective females. The pair was substituted if the
The research was carried out in the field in aaar female died before the evaluation date and the eumb
of the Department of Animal Biology and in the of dead individuals was registered every 48 h.
13



Am. J. Agri. & Biol. i, 6 (1): 12-18, 2011

Ten males ofB. tabidus 15 and 21 days old,
obtained in each treatment were transferred to Zanb
fixative solution (Stefanini et al., 1967). The
reproductive tract oB. tabidus was removed with the
aid of surgical scissors. The samples were dehgdrat
in graded ethanol series and embedded in histaresin
JB-4. Sections 5um thin were stained with
hematoxyline and eosin analyzed and photographed
under photomicroscope.

The total area of the testes Bf tabidus was

quantified with aid of the computer program Image-P  Fig. 1: General view of the reproductive tract @Exd

Plus, version 4.5.1.29 (Media Cybernetics), foralfsl detailed aspect of the testis of mated male of
21 days old males per diet. Brontocoris tabidus (Heteroptera:
The area of the testes Bftabidus was submitted to Pentatomidae) (B). AE, aedeagus; ED,
the variance analysis and means between treatmerss ejaculatory duct; FB, fat body; PG, pheromone
compared by the test of Newman-Keuls (p = 0.05). gland; S, sternite; T, testis; VD, vas deferens.
Bars = 1.5 mm (A) and 0.17 mm (B)
RESULTS
mm 15 days
The inner genitalia dB. tabidus males are found in 121 EzA21 days
the abdominal cavity of the body of this predator ., o Aa Aa
immediately below its alimentary canal. It extefidsn E Ab o
the genital capsule to the end of the thorax angd it =z °°¢ % Bb%
involved by the fat body. The reproductive tract is 2 o %
formed by a pair of testes, twasa deferetia that join 3 %
to form the ejaculatory duct and the aedeagus (. < 04 f
The testes are placed in the distal area of therabd 02 Z
of B. tabidus and they present an intense red color and
compact structures with round or lightly prolonged DI Di
shaped (Fig. 1B). The testis follicles & tabidus Diet

present a compact structure and they are only _
differentiated by histological studies. Thas deferens  Fig. 2: Size of the testes (meanstandard error) of

present also an intense red color and an aspdohgf Brontocoris tabidus (Heteroptera: -
filaments joined to the ejaculatory duct, which is Pentatomidae) males with 15 or 21 days old in
yellowish and the copulatory organ Bf tabidus males the field fed on different diets. Columns

followed by the same small letter per age or
capital letter per diet do not differ between them
by the Newman-Keuls test (p = 0.05)

presents an esclerotized aspect (Fig. 1A). Opeiniiog
the ejaculatory duct there are five pairs of acogss
glands.

The area of the testes of mated maleB.d#bidus Brontocoris tabidus has testes with six follicles

was affected by the interaction diet age of this independent of the diet and age. These folliclesgmt
predator (F = 6.89; df = 3,152; p<0.01). Fifteerysla a germarium in the distal portion (Fig. 3C, 3D)lihby
old males of this predator presented larger testesn  a layer of cells forming the follicular sheath, uimg
fed onE. cloeziana (0.94 + 0.04 mr), E. urophylla  in a testis strongly compacted (Figs. 3A, 3B). The
(0.98 + 0.03 mr) or T. molitor pupae alone (0.99 * follicular sheath ofB. tabidus presented several layers
0.04 mnf) than with guava plants (0.76 + 0.03 Aim composed by flattened cells with flat nucleus
(Fig. 2). However, 21 days olf. tabidus males have containing condensed chromatin (Fig. 3D, 4A).
testes with similar size in all diets (Fig. 2). Thea of The spermatocytes inside the folliclesBoftabidus
the testes oB. tabidus was larger for those individuals are clearly isolated in cysts (Fig. 3C, 3D). Cailts
15 days old than with 21 days in all diets excefihw process of synchronized division (area ) were olese
guava plants. The testis area of 21 days old nfl8§ inside the cysts in all diets and ages of this ated
+0.03 mn) was larger with this plant than for those 15 (Fig. 3C, 4B). All cysts showed similar growing aép
days old (0.76 + 0.03 nfin(Fig. 2). the follicles towards the area of thas deferens.

14



Am. J. Agri. & Biol. i, 6 (1): 12-18, 2011

Fig. 4: Longitudinal section of the testesBybntocoris
tabidus (Heteroptera: Pentatomidae) fed on
different diets. (A) Follicular sheath (PS). (B)liGe
in division in the interior of the cyst (arrow). C,
(D) Maturation zone showing the spermatids (ST)
inside the follicles with elongated head (h) arel th
flagellum (f). Bars =20 um

Fig. 3: Longitudinal section of the testis Bfontocoris Mature spermatocytes & tabidus were found in
tabidus (Heteroptera: Pentatomidae) fed oNe maturation area (area 1) (Fig. 4C, 4D).

different diets. Note differences in the thicknessgpermatocytes were observed inside the follicleB.of
of the follicles of 15 days old males fed on ghigus in different development stages. Also the
Tenebrio molitor pupae (A) or pupae of this prey spermatids at different developmental stages were
and guava plant (B). Detail of the testis follicle observed in the transformation area (area lil)earithe
(C, D). Arrow-cells in division; FB-fat body; G- spermatozoa, which were released in cluster inside
germarium region; Ct-cyst; PS-follicular sheath; vas deferens. Brontocoris tabidus had high amount of
MZ- maturation zone Il. Bars = 20 um spermatozoa in all diets and ages neawdseleferens.
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The histological features dB. tabidus was not Males ofB. tabidus presented six follicles per testis
affected by the diet and age. in all diets and ages. The number of follicles festis
of Heteroptera varies from six fé nigrispinuto seven
DISCUSSION for P. bioculatus (Lemoset al., 2005b). Although this

author suggested that this last number should fneatly
The inner genitalia o, tabidus males is similar to for Pentatomidae this was not observedBotabidus.

' This indicates that the number of follicles perties
that of other Heteroptera predators (Lem@isal., ot pentatomidae predators can be species-specific
2005b). Its intense red color seems to be a peculig| emoset al., 2005b) such as observed for the ovariole
morphological feature of many species of this grofip  number of females of these predators (Buning, 1994)
predators (Lemoset al., 2005b). Males ofPodisus Cells in differentiation process were observed
nigrispinus  (Dallas)  (Heteroptera:  Pentatomidae) inside the follicles for all diets and age Bf tabidus
presented testes with intense red coloration (Lesnals, =~ males what shows that they were active and producin
2005b). Studies on the morphology and histologthef @ great quantity of spermatozoa.
inner genitalia of Heteroptera predators males are
recent and scarce mainly the effect of the foodhase CONCLUSION

structures. However, the reproductive tracts Bf The herbivory change the morphology of the
tabidus males present general aspect similar to those akproductive tract of B. tabidus males in field
other insects (Lemoet al., 2005b; Ortiz and Camargo- conditions resulting in testes with different sizbat it
Mathias, 2006; Romet al., 2006). does not affect the histology of the reproductivgan
Fifteen days old males oB. tabidus presented Of this predator. Therefore, the food type suppt@8.
smaller testes when fed on guava plants. Théabidus males does not affect the spermatogenesis

development of the follicles and the production ofProcess in this natural enemy. These results may
reproductive (cysts) cells were higher in the tesié increase the chances of success in biological aontr
this predator fed ok. cloeziana, E. urophylla or, only programs of pests and the knowledge on the nutatio

T. molitor pupae. However the testes of 21 days olﬂb?dﬁgrrrggrgzl i;e?huelr?ierr;g nts of males of the predator
males ofB. tabidus presented similar size and high '

production of reproductive cells in all diets inding ACKNOWLEDGEMENT
guava plants. This suggests that the size of tbede N ) o~
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