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ABSTRACT. The adequacy of artificial oviposition substrates for laboratory rearing of Piezodorus guildinii (Westwood)
(Heteroptera, Pentatomidae). Studies in the laboratory tested the suitability of synthetic wool string, cotton string,
cheesecloth, and commercial cotton ball as artificial oviposition substrates for the small green stink bug, Piezodorus
guildinii (Westwood) (Heteroptera, Pentatomidae). In confined cages, 54% of total egg masses was laid on synthetic
wool string, 31% on cotton string, and only 15% on cheesecloth. In an additional test, the best substrate selected,
synthetic wool string, received 92% of egg masses compared to 8% on the commonly used substrate, cotton ball.
Synthetic wool string received the most egg masses of any size, in particular those in the range 11-20 eggs/mass. Because
the eggs of P. guildinii are laid in two parallel double rows, the egg masses fit the wool string perfectly.
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RESUMO. Adequacao de substratos artificiais para oviposi¢ao nas criagdes de Piezodorus guildinii (Westwood) (Heteroptera,
Pentatomidae). Estudos foram conduzidos em laboratério para testar a adequabilidade de cord&o de |& artificial, corddo de
algodéo, tecido voil e bola de algoddo comercial como substrato artificial para oviposi¢cdo do percevejo verde pequeno,
Piezodorus guildinii (Westwood) (Heteroptera, Pentatomidae). Em gaiolas confinadas, 54% do total de massas de ovos
foi depositado sobre o corddo de 13 artificial, 31% sobre o corddo de algodao e apenas 15% sobre o tecido voil. Em teste
adicional, o melhor substato selecionado, cordao de |8 artificial, recebeu 92% das massas de ovos, comparado com 8% das
massas depositadas sobre o substrato comumente utilizado, bola de algod&o. O cord&o de 14 artificial recebeu o maior
nimero de massas de ovos de qualquer tamanho, em particular aquelas com 11-20 ovos/postura. A disposi¢éo das massas
de ovos de P. guildinii, com os ovos depositados em duas filas paralelas, se encaixou perfeitamente no cordéo de la
sintética.

PALAVRAS-CHAVE. Criagdo de insetos; deposicao de ovos; Insecta.

The small green stink bug, Piezodorus guildinii
(Westwood) (Heteroptera, Pentatomidag), isan important pest
of several legume cropsin the neotropics (Panizzi et al. 2000).
Morerecently, thisinsect hasincreased its abundance in other
areas where it used to occur in low numbers, such asin the
southeast USA (M. Baur, personal communication, Louisiana
State University). Because of theinsect’sgrowing importance,
maintenance of laboratory colonies of P. guildinii to provide
healthy insects available for use in bioassays is becoming
mandatory.

Several species of phytophagous pentatomids such as the
common southern green stink bug, Nezara viridula (L.) are
reared in confinement using netted cages or plastic containers
under controlled conditions of light, temperature, and relative
humidity, and are provided with combinations of natural diets
(e.g., Harris & Todd 1981; Corréa-Ferreira & Panizzi 1999,
Vandekerkhove & De Clercq 2004). In addition to the food,
suitable substrate for egg laying must be provided, such as
paper towels (Shearer & Jones 1996), draped strips of
cheesecloth (Bundy & McPherson 2000), stretched
cheesecloth treated with soybean plant extract (Panizzi et al.
2004), or commercial cotton balls(Silva& Panizzi 2007).

For species of pentatomids that lay egg masses on double
rows in a chain, such as P. guildinii, longitudinal structures
seems to be more suitable to accommodate the egg mass than
flat wide surfaces (ARP, personal observation). Therefore, we
decided to test the suitability of different artificial substrates
bearing those traits, such as synthetic wool and cotton strings.
These potential oviposition substrates were compared to other
substrates already tested for pentatomids, such as cheesecloth
(Panizzi et al. 2004) and commercia cotton balls(Silva& Panizzi
2007).

MATERIALAND METHODS

I nsect Colony. During February-March 2007, adults of P.
guildinii were collected at the Embrapa (EmpresaBrasileirade
PesquisaAgropecuaria) Farmin Londrina Co., northern Parana
State, from soybean [Glycine max (L.) Merrill] fields. They
were taken to thelaboratory and pairs (n = 20) were placed in
each of four clear plastic box (25 x 20 x 20 cm), and provided
with pods of green beans, PhaseolusvulgarisL., raw shelled
peanuts, Arachis hypogaea L., and fruits (berries) of privet,
LigustrumlucidumAit. (Oleaceae). Fruitsof privet are known
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to increase the fecundity of pentatomids (Panizzi et al. 1996;
Panizzi & Mourdo 1999; Coombs2004). Boxeswerekeptinan
environmental chamber maintained at 25 + 1 °C and 65 + 5%
RH and with aphotoperiod of 16:08 (L:D). Food wasreplaced
every other day and nymphs obtained were raised to adults.

Oviposition on Synthetic Wool Sring, on Cotton Sring,
and on Cheesecloth. Ten pairs of P. guildinii were selected
from the established laboratory colony and placed in each of
four netted cages (30 x 30 x 30 cm) used. Foodswere provided
as described above. On theinside top of each cage were hung
asynthetic wool string (Familia®, S&o Paulo,SP, Brazil) (30cm
long x 0.3 cm diameter), acotton string (Téxtil Sdo Jodo Ltda.,
S0 JododaBoaVidta, RS, Brazil) (30 cmlong x 0.2 cm diameter),
and a cheesecloth strip (Téxtil Sdo Jodo Ltda., Sdo Jodo da
BoaVista, RS, Brazil) (30 cm long x 2 cm width); these were
attached to the top of the cage with sticky tape. These
structureswere placed 15 cm apart from each other.

Cages were checked daily, and the number of egg masses
and eggs/mass deposited on each substrate was recorded and
egg masses removed. This procedure was carried out for six
consecutive days, for atotal of 24 observations (6 days x 4
cages). The mean numbers and mean percentages of egg
masses and of eggs/mass were calculated for each substrate;
the size of egg masseswasranked from 1-10, 11-20, 21-30, and
>30 eggy/mass.

Oviposition on SyntheticWool Sringand on Cotton Ball.
Ten pairs of P. guildinii were selected from the established
laboratory colony and placed in each of four netted cages (30
x 30 x 30 cm) used. Bugswerefed asdescribed. Ontheinside
top of each cage were hung a synthetic wool string (30 cm
long x 0.3 cm diameter) and a commercial absorbent cotton
(Cremer SA., Blumenau, SC, Brazil) ball (0.5 cm diameter).

Cages were checked daily, and the number of egg masses
and eggs/mass deposited on each substrate was recorded and
removed as above. This procedure was carried out for six

Table |. Total mean (+SE) and mean (+SE) percentage number of egg
masses and eggs laid by Piezodorus guildinii on artificial substrates in
the laboratory (n = 24).

Mean number (+ SEM)?

) Mean
Substrate
g Eggmass g o S
mass (%) (%) ©IIMESS
Synthetic 38a 538a 7l4a 544a 179a
wool string  (£0.58) (+0.33) (+9.90) (+0.31) (+1.60)
Cotton string  2.2ab  31,0b 41.6ab 31,7b 155ab
(045 (£0.26) (+9.11) (£0.29) (+232)
Cheesecloth 1.1b  152b 183b  139b 9.7b
(x0.29) (£0.17) (+4.98) (£0.16) (+2.12)

1 Means in each column followed by the same letter are not significantly
different (P = 0.05; Tukey test).

2 percentage data were transformed to arcsine ¥ (x + 1) before the
statistical comparison.
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consecutive days, for atotal of 24 observations (6 days x 4
cages). The mean numbers and mean percentages of egg
masses and of eggs/mass were calculated on each substrate;
the size of egg masseswasranked from 1-10, 11-20, and 21-30
eggs/mass.

Data are presented as mean numbers and as mean
percentages because percentages give a better idea of the
bugs' preferencesfor an oviposition substrate, and the actual
numbers inform the reader upon which numbers the
percentages were calcul ated.

Satistics. Total mean number and percentages of egg
masses and eggs/mass laid on each substrate were cal culated
and submitted to the analysis of variance (ANOVA). Mean
numbers and mean percentages, the latter transformed using
arcsine before comparison, were compared using the Tukey
test. These analyses were made using the statistic program
SAS8.2. (SASIngtitute 1981; Zar 1984).

RESULTSAND DISCUSSION

Oviposition on SyntheticWool Sring, on Cotton Sring,
and on Cheesecloth. The total mean number of egg masses
laid was significantly greater on strings, either synthetic wool
or cotton, than on cheesecloth (Table I). More than 50% of
egg masses were laid on the synthetic wool string, 31% on
cotton string, and 15% on cheesecloth. Thetotal mean number
of eggswas greater on the wool string than on cheesecloth. A
significantly greater total mean percentage of eggs was laid
on the wool string than on the two other substrates. Mean
number of eggs/mass was greater on the wool string than on
the cheesecloth, with intermediate value on the cotton string
(Tablel).

P. guildinii has been observed to lay eggsin two parallel
rows on strings hung in the rearing containers. The Asian
species, Piezodorus hybneri Gmelin also depositseggsin two
parallel rows, and hemp strings are commonly used as

Table II. Total mean (+SE) and mean (+SE) percentage number of egg
masses and eggs laid on artificial substrates by Piezodorus guildinii in
the laboratory (n = 24).

Mean number (£ SEM)*

) Mean
Substrate

Fy FEggmas Eg ¢ S

mass (%)? (%)? eggs/mass

Synthetic 55a 923a 332a 829a 18.0a
wool string® (£ 2.65) (£1.90) (£4.61) (x0.50) (+2.11)
Commercial 05b 7,7b 6.8b 17.1b 6.0b
cotton ball*  (x0.15) (£0.10) (£2.40) (£0.30) (x1.93)

*Means in each column followed by the same letter are not significantly
different (P = 0.05; Tukey test).

2 percentage data were transformed to arcsine ¥ (x + 1) before the
statistical comparison.

3 Best artificial oviposition substrate selected from the previous test.
4 Commonly used oviposition substrate for other species of pentatomids.
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Fig. 1. Piezodorus guildinii female in pre-oviposition position on
synthetic wool string (A); egg masses deposited on wool strings (B).
Note the fibers emerging from the string (indicated by arrows) that
may stimulate mechanoreceptors on the genital plagues.

oviposition sites (Higuchi 1994a). In nature, both speciesprefer
to lay eggs on elongated structures, e.g., soybean pods rather
than the broader soybean leafl et (Panizzi & Smith 1977; Higuchi
1994b). Thefact that P. guildinii femalespreferred the synthetic
wool string (Fig. 1A) over the cotton string may be related to
the loose fibers present on the former (Figs. 1A, 1B), which
may stimulate hairs (possibly mechanoreceptors sensilla) on
the genital plaques. This suspicion is reinforced by the
reported behavior that ovipositing femalesof N. viridula gently
touch the abdomen to the substrate, probably stimulating the
mechanoreceptors, before expelling the eggs (Panizzi 2006).
This mechanism of fibers stimulating mechanoreceptors,
athough not fully demonstrated, isbelieved to be animportant
reason why several species of pentatomids do prefer to
oviposit on commercial cotton balls(Silva& Panizzi 2007).
For all categories of egg mass size, the total mean number
(Fig. 2A) and total mean percentages (Fig. 2B) indicated that
most egg masses were deposited on the wool string, followed
by cotton string and cheesecloth. This difference was
particularly marked for egg massesfallingin the 11 to 20 eggs/
mass category. This range includes the egg mass size usually

laid in nature by female P. guildinii, i.e., 14 eggs (Panizzi &
Smith 1977).

Oviposition on SyntheticWool Sringand on Cotton Ball.
Because the previous test indicated that the synthetic wool
string yielded the best results, this substrate was compared to
commercial cotton ball. This substrate accommodates =~ 80%
of P. guildinii egg masses in laboratory bioassays (Silva &
Panizzi 2007). The present resultsindicate that 10X more egg
masses were laid on the wool string than on the cotton ball
(Tablell); over 90% of egg massesand over 80% of eggswere
deposited on thefirst than on the second substrate. In addition,
the number of eggs/mass was significantly greater in masses
laid on the wool strings than on the cotton balls (Table I1).

As was observed in the first test, the total mean number
(Fig. 3A) and total mean percentages (Fig. 3B) of egg masses
of all sizeswere significantly greater on the wool string than
on the cotton ball, except for those masses with more eggs
(21-30eggs). Theseresultstesting dual choicesfurther indicate
that P. guildinii females prefer the elongated substrate (wool
string) over the broader cotton ball.

In conclusion, these laboratory tests demonstrate the
suitability of synthetic wool string asan oviposition substrate
for P. guildinii. Although strings are routinely used to receive
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Fig. 2. Total mean (+SE) and mean (+SE) percentage number of egg
masses and eggs laid by Piezodorus guildinii on artificial substrates in
the laboratory (n = 24), ranked by the different classes (egg mass size).
Means followed by the same letter are not significantly different (P =
0.05; Tukey test). Percentage data were transformed to arcsine ¥ (x +
1) before the statistical comparison.
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Fig. 3. Total mean (+SE) and mean (+SE) percentage number of egg
masses and eggs laid by Piezodorus guildinii on artificial substrates in
the laboratory (n = 24), ranked by the different classes (egg mass size).
Synthetic wool string was the best artificial oviposition substrate selected
from the previous test. Commercial cotton balls are a commonly used
oviposition substrate for other species of pentatomids. Means followed
by the same letter are not significantly different (P = 0.05; Tukey
test). Percentage data were transformed to arcsine v (x + 1) before the
statistical comparison.

eggs of P. guildinii (ARP, unpublished) and P. hybneri
(Higuchi 1994a), strings bearing fibersyield better resultsand
should be preferably used.
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