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OZET Entomoloji

Bu calismada, yonca bitkisinde zararli bir tir olan Hypera postica

(Gyllenhal 1813) (Coleoptera: Curculionidae)mnin zarari, larva, pupa ve Aragtirma Makalesi

ergin gelisim morfolojisi, stereomikroskop ve taramali elektron

mikroskobu kullanilarak incelenmistir. H. postica yumurtalar: sarimsi Makale Tarihgesi

renkte ve nispeten kucuktur. H. postica larvalarimin basi ovaldir. Gelig Tarihi @ 24.07.2024
Larvalar sarimsi-yesilimsi renktedir. Larvalarin sirtinda uzunlamasina Kabul Tarihi :10.11.2024
beyaz bir serit vardir. Larvalarin vicudu segmentlidir ve Uzerinde

setalar vardir. Larvalar, larva asamasindan prepupal asamaya kadar Anahtar Kelimeler
sarimsi-yesilimsi renkten kahverengiye dontiglir. Bu asamada C gseklinde Ergin

bir goriinime sahiptir. Bas ve viicudun diger kisimlarinda ¢ok sayida Larva

seta ayirt edilir. H. postica pupalar sar1 renklidir. Kokon yapis1 seffaf ve Pupa

agsidir ve farklh kalinliklarda i¢ ige ge¢mis delikli bantlar seklinde Stereomikroskop

gorunir. H. postica erginlerinin vicut rengi parlak ve kontrastl gérunitr. Taramali elektron mikroskobu

Ergin H. postica'min viicut yapisi setalarla kapli olup iki farkl: seta yapisi
bulunmaktadir. H. postica  dinyanin birgok bolgesinde yoncanin
verimini, kalitesini disturmekte olup ekonomik kayiplara neden
olmaktadir. Bu ¢aligsma ile yonca zararlisi olan ve ekonomik 6neme sahip
bu bocegin gelisim morfolojisinin belirlenmesi ve bu zararliya karsi daha
etkin miucadele yontemlerinin gelistirilmesine katki saglanmasi
amaglanmigtir.

Adult development morphology and pupae, larval and damage of Alfalfa Weevil Hypera postica
(Gyllenhal 1813) (Coleoptera: Curculionidae)

ABSTRACT Entomology
In this study, adult developmental morphology and the pupal, and larval
of Hypera postica (Gyllenhal 1813) (Coleoptera: Curculionidae), which is Research Article
a harmful species in alfalfa, and its damage in alfalfa were investigated
using stereomicroscope and scanning electron microscope. H. postica eggs
are yellowish in color and relatively small. The head of H. postica larvae
is oval. Larvae are yellowish-greenish in color. The larvae have a
longitudinal white stripe on the back. The body of the larvae is segmented Ke d
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and has setae on it. Larvae change from yellowish-greenish to brown in Adult
the larval to the prepupal stage. At this stage, it has a C-shaped

Article History
Received: 24.07.2024
Accepted: 10.11.2024
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appearance. Numerous setae are distinguished on the head and other B
parts of the body. H. postica pupae are yellow. The cocoon structure is e

transparent and reticulate, appearing as intertwined perforated bands of
different thicknesses. The body color of H. postica adults appears bright
and contrasting. The body structure of adult H. postica is covered with
scales, and two different scales were found. H. postica reduces the yield
and quality of alfalfa in many parts of the world and causes economic
losses. This study aimed to determine the developmental morphology of
this economically important alfalfa pest and contribute to the
development of more effective control methods against this pest.

Scanning electron microscope
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INTRODUCTION subgenus Hypera.

Curculionidae family is a group of insects, commonly
known as the chambrel bugs, and are widespread
throughout the world. The family is one of the largest
families of insects, with approximately 83,000
described species (Oberprieler et al., 2007). In addition
to causing structural and nutritional damage to
various plants, some species of Curculionidae also play
a role in spreading plant diseases (Parker et al., 2016).

The alfalfa weevil, Hypera postica (Gyllenhal, 1813)
(Curculionidae), is a destructive pest of alfalfa
(Medicago sativa L.), the world's most important
cultivated plant (Hoffmann, 1963). Damage caused by
larvae consists of defoliation, which reduces the yield
and quality of forages and causes economic losses in
many regions of the world (Goosey, 2012; Saeidi &
Moharramipour 2017; Soroka et al., 2020). H. postica
is an oligophagous insect that feeds exclusively on
leguminous plants of the genus Medicago. However, it
can feed on several species of related genera, such as
Melilotus, Trifolium, and Trigonella, in most alfalfa-
growing regions worldwide. Heavily infested fields
may appear silver or white as most leaves are
destroyed or completely consumed. Severe pest
pressure can destroy crops (Fick, 1976). The alfalfa
weevil, H. postica (Coleoptera, Curculionidae), was
studied to determine some biological characteristics in
nature. It was found that females lay eggs on alfalfa
stems in November, spend the winter in both egg and
adult stages, and from mid-February, when the
average temperature is above 9 °C, the adults migrate
back into the field, mate, and start laying eggs. At the
same time, it was determined that larvae emerged in
early March from the eggs laid in the fall (Goziiagik &
Irec, 2019).

The family Curculionidae has a legless (apod) larva
type. Larvae are generally seen in a "C" shape. The free
pupal type is seen in the Curculionidae family. There
are distinct wing marks on the pupa. The pupal period
is spent in the soil or on the host plant (Lodos, 1960).

Studies on the morphology of larvae, pupae, and adults
of Curculionidae are as follows. The morphology of
immature larvae, pupae, and adults of Hypera
temperei (Curculionidae) and Phloeosinus tacubayae
(Curculionidae) were studied (Germann, 2021;
Cervantes-Espinoza et al., 2023). The larvae and
pupae were examined in Phelypera supply (Boheman,
1834) (Curculionidae) Gymnetron species
(Curculionidae), Smicronyx smreczynskii Solari, 1952
(Curculionidae), (Vanin et al., 2012; Skuhrovec et al.,
2022; Sprick, & Gosik, 2023). Skuhrovec (2006), H.
postica explained its periods wusing chaetotaxy.
Skuhrovec (2004) also described mature larvae of the
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Studies on this subject are quite limited and no study
has been conducted on H. postica, an important
species. Therefore, in this study, larval, pupal, and
adult developmental morphology of H. postica and the

damage caused by it on alfalfa plants were
investigated.
MATERIAL and METOD

Stereomicroscopy (SM)

In this study, AH. postica was collected from alfalfa
fields (Medicago sativaL.) from Bingél, Turkey, in May
2022. Adult, pupa, and larvae of H. postica were
photographed under an Olympus SZX7 SM.

Scanning electron microscopy (SEM)

For scanning electron microscopy (SEM), adult, larva,
and pupae specimens were fixed in 2.5%
glutaraldehyde (pH 7.2, phosphate buffered), rinsed
three times with phosphate buffer, and separately
dehydrated 15 min by using an ethanol progressive
series (70%, 80%, 90%, and 100%). The tissues were
transferred to hexamethyldisilazane, and then
samples were dried with air. They were mounted on
SEM stubs and coated with a gold sputter coater
(Polaron SC 502). The samples were then
photographed SEM (JEOL JSM 6060 LV).

RESULTS and DISCUSSION

H. postica adult females lay their eggs in groups on the
stem parts of the clover plant. The eggs are yellowish
and quite small (Figure 1a). Figure 1b shows newly
hatched greenish and C-shaped larvae. The newly
hatched larvae move to the terminal leaves and feed,
causing small holes as they feed. Larvae and adults
cause the plant to dry out (Figures 1c-h).

Larvae

Larvae when they first hatch, their heads are dark
black and their bodies are off-white. In the second
period of the larvae, the body color is light yellow-
greenish. Larvae (L); 1st (L1) and 2nd (L2) stages are
similar to each other. 3rd (L3) period. In larvae, the
body is greenish. The 4th (I4) instar is also light green.
From the third instar onwards, the dorsal and lateral
parts of the larvae are white lines (Anonim, 2008). The
fourth instar (mature) larva is 8 mm long the body is
greenish, with a distinct white line running along the
dorsal area present. Larvae go through 4 stages
(Goziacik, 2022).
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Sekil 1. (a).Yonca zararlisinin yumurta kiimesi. (b). Yonca zararhsinin ikinci dénem larvalari. (c-f). Larvalarin Medicago
sativa iizerindeki zarar1. (g, h). Yonca zararlisi ergin bireyleri ve Medicago sativa iizerindeki zarari.

Figure 1. (a). Egg mass of Alfalfa weevil. (b). Second instars larvae of Alfalfa weevil. (c-f). Damage of Alfalfa weevil larvae on
Medicago sativa. (g, h). The adult individual and damage of Alfalfa weevil on Medicago sativa.
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The head of H. postica larvae is oval. 4th instar larvae
of H. postica, yellowish-greenish in color (Figure 2a).
The larvae have a longitudinal white stripe on their
back (Figure 2a). The larvae body is segmented
(Figures 2b-d) and has setae on it (Figures 2c, d). The
body surface is soft and flexible. Larvae move worm-
like by contracting and relaxing. The head, thorax, and
abdomen gradually become prominent in the
developing larvae (Figure 2b). H. postica, spiraculum
on abdominal segments I-VIII positioned above the
dorsopleural lobe (Skuhrovec, 2004). In the transition
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from larva to prepupa, the larvae change color from
yellowish-greenish to brown (Figure 3a). After this
stage, they molt and begin to form the outline of the
adult form. At this stage, it has a C-shaped appearance
(Figure 3b). Two different setae, long and short, were
found on the head of H. postica larvae. When SEM
photographs are examined, we see the posterolateral
and distal setae (Figure 3c). Numerous setae are
distinguished on the head and other parts of the body
(Figures 3b-f). Mouthparts on the head are

distinguishable (Figure 3e).

18kV

Sekil 2. (a). Sirtta beyaz seritli (St) ve sarimsi-yesilimsi renli 4. dénem larva H. posticamin genel goriintimii (b). 4.
Instar olgun larvanin lateral goriiniimiiniin SEM gériintiileri. T-toraks, A1-A8-abdominal segmentler (c).
H.postica larvasinin bas kisminin SEM goriintiisii. (d) Larvalarin son abdominal segmentleri (SEM).

Figure 2. (a). General view of H. postica 4th instar larva yellowish-greenish in color with a white stripe on the back
(St) (b). SEM images of lateral view of mature larvae at 4th instar. T-thorax, A1-A8-abdominal segments
(c). SEM images of the head of H.postica larvae. (d) The last abdominal segments of larvae (SEM).

Larvae of another species, Lignyodes bischofti
Blatchley, 1916 (Curculionidae) and L. enucleator
(Curculionidae), unlike planned H. postica larvae,
have white to whitish-yellow thorax and abdominal
segments. The setae on the body are thin, orange, and
distinct (Gosik et al., 2017).

Metadonus vuillefroyanus (Curculionidae), as for the
larvae, the head changes from dark brown to black. All
thorax and abdominal segments are greenish with
longitudinal white stripes on both parts of the body.
However, it has a thick long yellow stripe on its back
and pink and purple stripes with small black stripes
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inside. All hairs are thorn-like and are located on
distinct black protrusions in skinny white transverse
stripes (Skuhrovec & Bogusch, 2016).

While the caudal spines in the larvae of H. postica
show growth in the first stage towards later stages,
there is a decrease in P. tacubayae (Curculionidae)
(Cervantes-Espinoza, et al., 2023). Adosomus roridus
(Curculionidae) has a brown or dark brown head when
mature larvae are examined. All thoracic and
abdominal segments are white, with a long light brown
stripe only on the dorsal part of the protonum (Trnka
et al., 2015).
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Sekil 3. (a-f). Larvadan prepupaya gecis. (a) Larvadan prepupaya gecisin genel goriniimii (SM). (b-f) H. postica
larvasinin abdominal segmentlerin SEM goriintiileri (ds: distal setae, ps: postero-lateral setae).

Figure 3.(a-f). Transition from larva to prepupa. (a) General view of transition from larva to prepupa (SM). (b-f)
SEM images of the abdominal segments of H. postica larva (ds- distal setae, ps- postero-lateral setae).

We observed that the abdominal segments in H.
postica consist of eight segments. Similarly, H. arator
(Linné, 1758), H. denominanda (Capiomont, 1868), H.
jucunda (Capiomont, 1868), H. nigrirostris (Fabricius,
1775), H. plantaginis (De Geer, 1775), In H. suspiciosa
(Herbst, 1795), H. venusta (Fabricius, 1781) and H.
viciae (Gyllenhal, 1813), the abdominal segments were
reported to consist of eight segments (Skuhrovec,
2004).

Skuhrovec (2006), stated that H. postica larvae have
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one seta in the first instar, 3 in the second instar, and
3 setae in the abdominal regions in the third and
fourth instars.

Pupae

Figures 4a-d show the skin change of H. postica as it
transitions from the prepupa stage to the pupa stage.
Pupae is the period known as dormancy. H. postica
pupae are yellow (Figures 4e, f). Pupae of another
species, A. roridus (Curculionidae), have a different
color from whitish to yellow (Trnka et al., 2015). P.



KSU Tarim ve Doga Derg 27 (Ek Say1 2), 434-443, 2024
KSU J. Agric Nat 27 (Suppl 2), 434-443, 2024

Arastirma Makalesi
Research Article

tacubayae (Curculionidae) pupae (Cervantes-Espinoza
et al., 2023) are similar to H. postica pupae. The color
of the pupae of M. vuillefroyanus (Curculionidae) is

yellow on the body and greenish on the abdomen
(Skuhrovec, & Bogusch, 2016).

Sekil 4. (a-f). H. postica'da prepupadan pupaya gecisin SM fotograflar:.
Figure 4. (a-f. SM photographs of the transition from prepupa to pupa in H. postica.

Adult

The cocoon structure is a transparent and reticulated
layer and appears as intertwined perforated bands of
different thicknesses (Figures 5a-h). The pupal cocoons
in P. schuppeli (Curculionidae) are spherical, cage-like,
and translucent white (Vanin et al., 2012). The stage
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of the last larval instar of H. temperei (Curculionidae)
built a net cocoon, whose colour reached from
transparent-whitish to slightly brownish (Germann,
2021). As the prepupa inside the cocoon matures, its
color changes from yellow to brown (Figures 5a, b).
SEM photographs show the structure of the cocoon
fibers woven by the last-stage larvae (Figures 5¢-h).
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Sekil 5. (a,b). H. posticamnin kokon icindeki prepupasi (SM). (c). Kokonun genel gériiniimii (SEM). (d-h). Son dénem
larvasi tarafindan ériilen kokon liflerinin mikro yapisi (SEM).

Figure 5. (a,b). Prepupa of H. postica in a cocoon (SM). (c). Genel view of cocoon (SEM). (d-h). A microstructure of

the cocoon fibers spun by a last instar larva (SEM).

~
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In Figure 6a, a pupa is seen inside the cocoon. The free
pupa is seen in H. postica (Figure 6b). Figure 6¢ shows
the transition from prepupa to adult. At this stage,
white setae are distinguished on the elytra (Figure 6c).
The body of H. postica adults ultimately acquires a
bright brownish color. The instrestium in the dorsal
part of the elytra also consists of a series of points
(Figure 6d). In SEM photographs of adults of H.
postica, the lateral and ventral parts can be seen, and
their body lines are clear. Adults have a rostrum on
their heads that starts from the eyes (Figures 6e, f). H.
postica rostrum is “short and robust”, but H. temperei
(Curculionidae) rostrum is “long and slender”
(Germann, 2021). The body structure of H. postica is
covered with scales, and two different scales were
found (Figures 6g, h). The first one shows a thick

18kU
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sword-like structure at the base and becomes thinner
towards the tip. The second one resembles a tulip and
is forked. Both flake types have parallel lines on their
surfaces (Figure 6h).

The shape and patterning of the scales on the elytra
varies from species to species. In Cionus hortulanus
(Curculionidae), the scales are elongated and parallel-
sided, the apical part is serrated, the lateral side is
smooth, and has large holes on the surface (Erbey, &
Candan, 2015). In the Cionus opens (Curculionidae),
the scales are long and elliptical; the apical part is
sharpened; the surface of the scales has two or three
longitudinal protrusions; the serrated part of the
interstrain on the lateral side near the apical part has
a series of clearly erect scales (Erbey, & Candan, 2015).
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Sekil 6. (a). Pupanin kokon i¢indeki genel gériiniimii. (b). Serbest pupanin genel gériiniimii (SM). (c). Prepupadan
ergine gecis (SM). Elytra iizerinde beyaz setalar. (d). Gelisimini tamamlamis ergin (SM). (e, f)
Yetiskinlerin SEM goriintiileri yanal ve ventral wiev. (g, h). Elytrasindaki pullarin SEM gériintiileri

(*:1ale benzeri pullar, ®:kili¢c benzeri pullar).

Figure 6. (a). General view of the pupa inside the cocoon. (b). General view of the free pupa (SM). (c). Transition
from prepupa to adult (SM). White setae on elytra. (d). Fully developed adult (SM). (e, ) SEM images
lateral and ventral view of adults. (g, h). SEM images of scales in the elytra (*: tulip-like scales, sword-

like scales).

The larva, pupa, and adult forms of this alfalfa pest, H.
postica, have been described in detail, and the
similarities and differences with other species are
explained and contribute to taxonomic methods. It also
forms the basis for studies on biological control against
this species. Chemical residues in the plant, serious
damage to non-target organisms, and the risks posed
to the environment and human and animal health
have very serious consequences. As a result, the pest
biology, economic damage threshold natural enemies
existence, alternative methods of struggle and all these
should be handled within the framework of 'Integrated
Struggle'is considered useful to be taken (Géziiacik,
2022).
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