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The Biology and Morphology of Larval Fenusa dorhnii T i s c h b e i n  (Tenthredinidae, Hymenoptera)

Биология и морфология личинки Fenusa dorhnii T i s c h b e i n  (Tenthredinidae, Hymenoptera)

T reść. Praca zawiera wyniki badań nad biologią larw Fenusa dohrnii T i s c h b ., błonkówki 
minującej liście olszy, jak również opisy morfologiczne poszczególnych stadiów larwalnych.

Fenusa dohrnii T isc h b ein  (=  melanopoda Cam eron , == westwoodi Cam eron) 
zaliczana jest do podrodziny Blennocampinae, plemienia Fenusini.

R odzaj Fenusa (Le a c h ) jest reprezentowany przez siedem gatunków, 
z których trzy występują w Europie. Są to: Fenusa dohrnii T isc h b ., Fenusa 
pusilla Le p . i Fenusa ulmi Su n d . Wszystkie trzy są pospolitymi gatunkami 
holarktycznymi. F. dohrnii wg B ensona  (1952) wywodzi się z Ameryki Pn., 
gdzie jest uznawana za szkodnika olszy (Ainus), a Sch m ied ek n ec h t  (1930) 
przyjmuje, że w Europie jest ona najczęściej spotykanym gatunkiem z rodzaju 
Fenusa.

Jak  u wszystkich pilarzowatych (Tenthredinidae) ciało larwy F. dohrnii 
składa się z głowy, trzech segmentów tułowiowych i dziesięciu odwłokowych. 
Poza trzema parami krocznych nóg tułowiowych, występują na odwłoku proste 
odnóża o charakterze posuwek w liczbie siedmiu par, rozmieszczone na segmen
tach od I I  do V III. Głowa jest wyraźnie spłaszczona, tułów szerszy od odwłoka. 
Liczba przetchlinek jest stała, równa 9, z czego jedna znajduje się na I  segmencie 
tułowia, a osiem na segmentach odwłokowych od I  do V III.

Owady dorosłe F. dohrnii należą do najmniejszych wśród pilarzowatych, 
samice osiągają wielkość 3—4 mm.
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SUMMARY

Fenusa dohrnii T is c h b , is a holarctic species, common throughout Poland. 
I ts  larvae mine leaves of the alder (A lnus ), in which they devour the mesophyll. 

The female lays eggs in definite places under the upper epidermis of the
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leaf, usually in its central portion, in the distance from  its edge and m ajor 
veins. The num ber of eggs laid in a leaf ranges from one to more than  ten  or 
even several dozen, which depends on the size of the  leaf. Often there are two 
eggs, laid opposite each other, one in either half of the  leaf. The female chooses 
m edium  old leaves for eggs-laying. After 12—20 days larvae hatch  from the 
eggs and begin to feed. The larva stays inside the leaf throughout its life. In  
this period it goes through 4 or 5 stadia, each of which ends in a m oult. The to ta l 
life-span of the larva averages 13 days, th a t is, stadia I, I I  and I I I  last for about
3 days each, stadium  IV  for 4 or 2—3 days, and stadium  У for 2—4 days.

Owing to its mining mode of life larval F. dohrnii has developed a num ber 
of adaptations, of which m any it has in common with the larvae of other leaf- 
miners, even those unrelated to it. These characters include the prognathism  
of the head, the dorsoventral flattening of the body, the  position of the larva 
in the  mine, i. e., w ith its ventral side turned to the  upper surface of the leaf, 
the presence of thoracic suckers, and the reduction of sense organs.

On the other hand, the individual characters of larval F. dohrnii are the 
specific p a tte rn  on the ventral side of the  thorax and, above all, the lack of 
eyes in the first three stadia. One of the biological characters typical of F . do
hrnii is the  larval development varying in the  num ber of stadia, some larvae 
having a four-stadial cycle, the others a five-stadial one. This difference is in 
dependent on the sex of the larva.

The body of larval F. dohrnii is whitish-yellow and composed of the  head, 
3-segmented thorax, and 10-segmented abdomen. The head, oval in shape, is 
flattened  and m arked by its prognathous set in the first two instars and the 
oblique, ortho-prognathous set in the la ter instars. The change in the set of 
the head in the  later stadia and the less pronounced flattening of the body are 
connected w ith the expansion of the mine and the consequent ease of m ovem ent 
of the  larva in the mine.

The head of the larva bears the m outh-parts, which consist of the labrum , 
m andibles, and maxillolabial complex; there are also unsegm ented conical 
antennae and, in la ter stadia, simple ocelli.

The thoracic segments are compressed and furnished w ith three pairs of 
walking legs and suckers. The thoracic legs are well developed, 4-jointed, and 
with a claw a t the end. The claw increases in size with age of the larva. Three 
pairs of well-developed suckers occur on the dorsal side of the thorax, a pair 
on each segment, and two pair s of considerably smaller suckers on the ventral 
side of the meso- and m etathorax. The suckers, which are adhesive organs, 
together w ith the abdominal feet enable the larva to keep its body in one place 
when feeding.

A characteristic yellow-brown p a tte rn  of single central spots can be seen 
on the ven tral side of the  thorax. This p a tte rn  on the larva body shows some 
specific char acteis in particular instars. Dorsally the  pro thorax  has a pronotal 
shield, divided m edially by the m oulting line and darker th an  the ground 
colour of the  body.
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The abdom inal segments are b ipartite  and they  taper towards the body 
end. On the ventral side of segments I I —-VIII there are pairs of simple abdo
m inal feet in the form of prolegs, one pair on each segment. A small chitinized 
supra-anal outgrow th, a triangular butercle in shape, is situated  in the  middle 
of the  dorsal side of the  last abdom inal segment.

P articu lar instars of larval F. dohrnii differ from each other in body length 
and head w idth, and also in a num ber of other characters, e. g., the structure 
of m outh-parts, especially th a t  of m andibles, the presence or lack of eyes and 
the appearance of the pa tte rn . As regards physiology, the differences concern 
chiefly the effectiveness of feeding, which is m anifested by the area of the mine. 
The first-instar larva eats hardly  2 sq. mm of the  palisade mesophyll, the  se
cond instar about 8 sq. mm, the th ird  instar about 25 sq. m m, the fourth  instar 
about 200 sq. m m  in the  case of four-stage development or about 100 sq. mm, 
if there are five stages, and the fifth instar 150—200 sq. mm.

The final area of the  mine depends on the length of life of the  larva, its 
individual characters, and the leaf thickness. The typical mine usually stretches 
between two branch veins of the first order, bu t in the  last phase of developm ent 
it somewhat goes beyond these limits. A t the beginning the mine occupies 
the  upper layer of the mesophyll, b u t when the feeding becomes more intensive, 
the larva devours all the  mesophyll, bilaterally. In  their grey-brown colour 
the mines stand out against the  green background of the  leaf. The larva tears 
mesophyll out of the meshes of the  netw ork formed by the  venules and, a t the 
same time, severs this venation from the upper epidermis of the leaf. The rela
tively unim paired network of veins keeps the leaf alive and ensures fresh food 
to the  larva throughout its life.

The larva rem ains inside the leaf during the whole feeding period. I t  leaves 
frass and consecutive exuviae in the  mine. Even in an emergency, e. g., when 
food is lacking, the  larva is unable to get out of the mine and if by  chance it 
does get out and finds itself on a fresh alder leaf, being incapable of biting 
into the  leaf, it dies of starvation.

H aving stopped feeding after the 4th or 5th m oult, the  larva gets actively 
out of the mine, cu tting  its upper wall w ith the mandibles, falls out on the 
ground, where it constructs its cocoon. The larva makes the coccoon of a th read  
spun from the spinning gland and, in addition, earth  clods and sand grains 
stick to the outer surface of the cocoon. The oval black-brown cocoon is about
4 mm in length and 2 m m  in width, its structure being infirm. Many larvae 
of F. dohrnii build incomplete cocoons or do not build them  a t all, which does 
not prevent pupation.

After the larva has given up feeding and shut in the  cocoon, it  m etam orpho
ses into the prepupa (nymph), shrinks, ceases moving and retracts the  head 
for half its length into the prothorax. Some distinct changes take  place in the 
larva after the last m oult; these are changes in the structure  of the  m outh- 
parts, the  vanishing of the larval pa tte rn , and the appearance of light-grey 
spots on the dorsal side of segments I I —IX , two pairs on each segment.



I t  h as been stated  on the basis of the laboratory rearing of these insects, 
carried out for several years, th a t parthenogenesis prevails in F. dohrnii. N either 
the  authoress nor any other investigators have succeeded in finding a male, 
which naturally  does not exclude the possibility of its existence. Only females 
hatch  from unfertilized eggs (thelytokous parthenogenesis). Consequently, the 
morphology and biology of larval F. dohrnii described in this paper concern 
only the female larvae.

РЕЗЮМЕ

Перепончатокрылая Fenusa dorhnii TlSCHB. в период личиночной жизни мини
рует листья ольхи (A lnus). Перепончатокрылая — это голарктический вид, рас
пространённый на территории Польши и Центральной Европы. Однако несмотря 
на распространённость, самцы до сих пор не открыты. Таким образом размножение 
является партеногенетическим. В климатических условиях Польши Fenusa dohrnii 
практически выступает в течение всего вегетативного сезона с поздней весны до 
листопада.

Из яйца, отложенного самкой под верхним эпидермисом листа, дней через 
15 развивается личинка, начиная кормиться. За свою жизнь, продолжающуюся 
в среднем 13 дней, личинка проходит 4 или 5 стадий развития. Количество стадий 
не связано ни с полом, ни с другим поколением.

Личинка Fenusa dohrnii приспособлена к специфическим условиям жизни 
в мине, а именно: располагает спиннобрюшной сплющенностью тела, прогнати
ческой головой, туловищными пульвиллами, а во время мины она постоянно обра
щена брюшной стороной к верхней поверхности листа. Туловищные пульвиллы 
представляют собой своеобразный орган личинки, связанный с минирующим 
образом жизни. Они располагаются на туловище, на дорсальной стороне, на каждом 
сегменте по паре, а на вентральной стороне на мезонотум и метанотум. Кроме туло
вищных конечностей, у личинки F. dohrnii, как и у всех других из рода Fenusa 
выступает 7 пар конечностей на брюшке, на сегментах от II до VIII.

В отдельных стадиях развития намечаются некоторые разницы во внешнем 
виде личинки, кроме величины, они касаются прежде всего рисунка на вентральной 
стороне туловища. Наиболее характерной чертой является отсутствие глаз в трёх 
первых стадиях.

Кормясь личинка сначала выедает палисадный мякоть листа образуя верхнюю 
мину, а в последний период жизни сьедает весь мезофилл, вследствие чего мина 
становится двусторонней. Темп питания личинки в отдельных стадиях разный, 
чем старше личинка, тем больше потребность её в корме. Окончательная поверх
ность мины зависит в основном от длины тела личинки, а также от её индивидуаль
ных черт и от толщины листа; в среднем она составляет 250—300 мм2.

В течение активной жизни личинка всё время находится в мине, оставляя в ней






















