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BY 
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INTRODUCTION 

From 1956 to 1958 an investigation was undertaken in order to find out 
whether gall midges might be responsible for the often insufficient development 
and growth of white clover in artificial pastures. In addition it was considered 
appropriate to start a study of the morphology, biology, distribution and 
economic importance of the gall midge species which are present on white and 
red clover in the Netherlands. 

METHODS 

The methods for this study included field observations and laboratory 
experiments. Samples of white and red clover flower heads were taken on 
various dates from various areas to provide material for experimental purposes. 
These flower heads were placed in lamp glasses, the bases of which were inserted 
in glass cylinders containing an inch or two of water (Plate 1A). The lamp 
glasses were covered with muslin sewn on to iron rings. Gall midge larvae, 
which normally pupate in soil, dropped into the water from which they could 
easily be extracted. These larvae were transferred to wide lamp-glasses con- 
taining fibre and standing in soil filled flower pots (Plate 1 B). In these emergence 
pots pupation and subsequent emergence could take place. 

Some of the adults obtained in this way were mounted for identification and 
some were used in breeding experiments. These breeding experiments were 
carried out in small wooden-framed cages, covered with nylon gauze. These 
cages were kept in an unheated greenhouse. The breeding experiments gave 
further details concerning the life history of the dover midges and their damage 
with its economic importance. 

The figures were drawn by the author with the aid of a camera lucida from 
slides in his collection. 

RESULTS 

Gall midges of white clover 
Gall midges or Cecidomyidae are Dipterous insects. They are small arid 

delicately built. The species occurring on white clover in the Netherlands may 
be divided into the following groups: a. phytophagous species, b. predators 
and c. species whose life history is unknown. 

1 Accepted for publication 28 August, 1962. 
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a. P h y t o p h a g o u s  s p e c i e s  

Dasyneura trifolii (F. Loew I874) 

The female midge lays her eggs in the young,  unexpanded leaflets. Under  
the influence of  the larvae, which at first are white, changing to orange at 
maturi ty,  the leaflets remain folded along the midrib so that  the upper  surfaces 
are contiguous (Plate 2A). This gall becomes hard, but  rather fleshy and inflated 
towards the midrib;  the inflated par t  is yellowish-green or reddish. Usually only 
one of  the leaflets is affected, sometimes two. The full-grown larvae, which are 
about  2 m m  long, pupate in the gall in a white silken cocoon  except for the 
overwintering larvae which pupate in the soil in the following spring. Just 
before emergence o f  the midge the pupa  penetrates through the closed leaflets 
until it partially protrudes. 

There are several generations a year. Hibernat ion takes place in the larval 
stage in the soil. 

On the ventral surface of the prothorax of the matured legless larvae a characteristic organ 
typical for Cecidomyid larvae can be distinguished. It is the sternal spatula, anchor process or 
breastbone. This is a strongly sclerotised rod, deeply bilobed and free anteriorly, and with its 
posterior extremity rounded and sunk into a pocket formed by the body-wall (fig. lb). The 
spatula is only present in the full-grown larva; the exact function of this organ is still un- 
certain. 

a b c d 

Fro. 1. Breastbones of / Borststaafjes van: 
a. Tricholaba trifolii (RObs.) • 150. 
b. Dasyneura trifolii (F. Loew) • 150. 

e f 

c. Phaenobremia aphidivora (Rtibs.) • 150. 
d. Clinodiplosis leguminicola Milne. (After MILNE / Naar Milne) • 180. 
e. lsodiplosis deutera Milne. (After MmN~ / Naar Milne) • 180. 
f. Campylomyza ormerodi (Kieffer). (After SMITH / Naar Smith) • 150. 

The size of the midges is about 1.5 ram. The abdomen of the male ends in a tong-shaped 
hypopygium, which is characteristic for the genus Dasyneura (fig. 2). The wings are well 
developed and show a simple venation. The antennae have two basal segments and generally 
12 or 13 flagellar segments. Each flagellar segment is single noded, with applied circumfila. 
The first two flagellar segments are fused. 

The abdomen of the female ends in an extensile ovipositor (fig. 4). The flagellar antennal 
segments are barrel-shaped and covered with setae. 

BARNES (1946) records that  this gall midge species occurs in Europe and in 
the U.S.A. He  mentions as host  plants:  Trifotium pratense L., T. repens L.,  T. 
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medium L., T. fragiferum L. en T. arvense L. In  the Netherlands Dasyneura tri- 
folii  has been sampled f rom T. repens, T. pratense and Medieago lupulina L. 

According to BARNES (1946) the larvae o f  another  gall midge, Trieholaba 
trifolii Rtibs., live as inquilines in the galls o f  D. trifolii. The larvae o f  Lestodi- 
plosis trifolii Barnes are predators and feed upon  the larvae o f  D. trifolii. The 
latter two species will be discussed elsewhere in this paper. 

Al though D. trifolii occurs throughout  the Netherlands, no damage of  econo- 
mic importance was observed during our investigations. N o  further particulars 
concerning this question could be obtained f rom the literature. 

FIG. 2 FIG,. 3 

2 " -  . . . . . . . . . . . . . . . .  "t 

FIG. 5 Fi,a. 6 

FiG. 2. 

FIG. 3. 

FIG. 4. 

FIG. 5. 

FIG. 6. 

Male genitalia of Dasyneura trifolii, x 200. 
Copulatie-olgaan van Dasyneura trifolii (mannetje). 

Male genitalia of Dasyneura gentneri, x 287. 
Copulatie-orgaan van Dasyneura gentneri (mannetje ). 

Ovipositor of Dasyneura trifolii, x 287. 
Legbuis van Dasyneura trifolii. 

Ovipositor of Dasyneura gentneri, x 287. 
Legbuis van Dasyneura gentneri. 

Wing of Dasyneura gentneri, x 33. 
Vleugel van Dasyneura gentneri. 
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Dasyneur a gentneri Pritchard (1953) 

The females of  this species oviposit on the open florets of  white clover. The 
just hatched larvae enter the floret through the calyx and corolla to the ovary, 
where they destroy the developing seed. No distinct gall is caused, but some- 
times the flower heads look distressed. After a fortnight the larvae are full- 
grown; they are pinkish-yellow in colour then. The anchor process differs from 
that of  Dasyneura trifolii and D. leguminieoIa in having smaller lobes and a 
shorter and broader stem ( Plate 2C and D). In general, the spatula of  D. legumi- 
nieola is larger and more heavily sclerotised than that of  D. gentneri. During the 
summer the larvae pupate in the flower heads. According to MILNZ (1960) D. 
gentneri may complete four generations annually. The larvae of the last 
generation hibernate in the soil, in which pupation also takes place in the 
next spring. 

The adults of D. gentneri are smaller than those of D. leguminicola and more slender than 
those of D. trifolii. Another difference between both species is in the male genitalia. In D. 
leguminieola the basal clasp segment ends in a broad, lightly sclerotised and regular apodeme 
(fig. 21). In D. gentneri the basal clasp segments end in a slender, strongly sclerotised, some- 
what irregular apodeme (fig. 3). In the female of D. gentneri the ovipositor is more broadly 
rounded apically than in D. leguminieola (figs. 5 and 22). The wings are well developed and 
show a simple venation (fig. 6). The antennae of the males of D. gentneri consist of two basal 
segments and generally 13 or 14 flagellar segments; the female antennae have 11 or 12 fiagellar 
segments. 

PRITCHARD (1953) found D. gentneri for the first time on Ladino clover 
(Trifolium repens latum) in the U.S.A. MIL~,Vz (1960) records this species from 
red clover (T. pratense), Alsike clover (T. hybridum L.) and white clover from 
England and Germany. MARKKtrLA (1959) reared D. gentneri from white 
clover in Finland. In the Netherlands we sampled this gall midge from white 
clover at Bennekom, Kapelle, Leur and Wageningen. According to MILNE 
(1960) it seems probable that the larvae of the Cecidomyid Lestodiplosis trifolii 
feed on D. gentneri in the flower heads. The same author records Prosactogaster 
error Fitch as a parasite of D. gentneri. 

Field-observations and literature-studies showed that D. gentneri is of no 
economic importance for the Netherlands. BISHOP (1954), however, records 
that this species infested nearly 100 ~ of the flower heads of  a seed crop in 
South-Oregon (U.S.A.) in 1951. The number of  infested florets varied from 7 
to 75 700 per flower head. In Central-Oregon it was observed in 1952, that 78 to 
83 ~ of the Ladino clover flower heads had been infested and this led to an 
important  loss of  yield. 

b. P r e d a t o r s  

Lestodiplosis pallidicornis Kieffer (1912a) 
Specimens of the genus Lestodiplosis were frequently reared from white and 

red clover flower heads. Many species of  this genus feed in their larval stage 
on the larvae of other gal midge species. The fact that the Lestodiplosis species 
are difficult to separate morphologically made an exact identification of our 
material rather troublesome. KIEFFER (1912a) described the female of Lesto- 
diplosis pallidicornis as a predator of Dasyneura flosculorum Kieffer on Trifo- 
Iium medium. However, according to BARNES (1946), METCALFE (1933) and 
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PRITCHARD (1953), D.floseulorum is synonymous  with D. leguminicola, which 
lives on several  Trifolium species bu t  ma in ly  on T. pratense (red clover).  

In  1928 BAR~ES descr ibed the female o f  Lestodiplosis trifolii as a p r e d a t o r  
o f  Dasyneura trifolii. The la t ter  species causes leaf-galls  on Trifolium arvense, T. 
fragiferum, T. medium, T. pratense, T. repens and  Medieago lupuIina. MILNE 
(1960) rea red  Lestodiplosis trifolii f rom flower heads o f  white and  red  clover  
and  descr ibed the male.  The same au thor  s ta ted tha t  the larvae  fed on Dasy- 
neura leguminicola and  Trieholaba trifolii in observa t ion  tube exper iments  and  
tha t  it  seems p robab le  tha t  they also feed on D. leguminieola, D. gentneri and  
Tr. trifolii in the flower heads.  On  examinat ion ,  our  specimens,  reared  f rom 
the flower heads of  white and  red  clover  agreed with Lestodiplosis pallidieornis 
and  L. trifoIii in m o r p h o l o g y  and  biology.  As  the p r e d a t o r  as well as the p rey  
prove  to be po lyphagous  species, the au thor  prefers  to ident i fy the Du tch  
Lestodiplosis species as Lestodiplosis pallidicornis Kieffer by  reason o f  pr ior i ty .  

The larvae  of  L. pallidicornis are very mobile .  W h e n  they meet  a Cec idomyid  
larva,  they pierce the skin of  their  vict im with their  m o u t h  par t s  and  suck 
the body  fluid (Plate 2B). The ma tu re  larvae  descend to the soil to pupa te .  
Accord ing  to MILN-E (1960) p u p a t i o n  somet imes  takes  place in the f lower 
heads;  no cocoon  is spun. 

The larvae of L. pallidicornis have long, two-segmented antennae. The mouthparts are 
well developed and sclerotised. A peculiarity of this genus is that there is no sternal spatula. 
The full-grown larvae are 2.5 to 3 mm long; they vary in colour from pinkish orange to dark 
orange-red. Fig. 18c shows the anal segment of L. trifolii. 

The adults are about 1 to 1.5 mm long. They are slender and delicately built. The male 
antennae consist of two basal segments and 12 flagellar segments. The first two flagellar seg- 
ments are fused. The third flagellar segment is binodose. The basal node is globular and bears 
two whorls of regular circumfila and one whorl of setae; the distal node is more elongate 
and bears one whorl of circumfila and one whorl of strong setae (fig. 9). The female antennae 
also have two basal segments and 12 flagellar segments and the first two flagellar segments are 
fused. Each flagellar segment is cylindrical with a distinct long neck; it bears long stout setae 
and two whorls of applied cireumfila joined laterally by a longitudinal series (fig. 10). 

The wings are pubescent, with pigmented areas and a simple venation (fig. 7). The basal 
clasp segments of the male genitalia have a large triangular lobe on the inner side. The upper 
lamella is deeply emarginate with broadly rounded lobes; the lower lamella is as long as the 
upper lamella and broadly rounded apically (fig. 8). 

The female abdomen ends in a short, lamelliform ovipositor, composed of two oval lamellae 
and a small ventral lobe. The lobes are set with setae and microtrichia (fig. 11). 

Li t t le  is known  concerning  the life h is tory  o f  L. pallidicornis. Only small  
numbers  were b red  f rom our  clover  samples  and  it does no t  seem likely tha t  
this species is of  economic  impor tance .  KIEVFER (1912a) reared  the midges f rom 
Dasyneura leguminicola on Trifolium medium in France .  

MARKKULA (1959) records  it as a p r e d a t o r  o f  Dasyneura gentneri on white 
clover  in F in land .  In  the Ne ther lands  L. pallidicornis was reared  f rom samples  
o f  white and  red  clover, collected near  H e m m e n  and  Kapel le .  P resumably  the 
larvae  fed on D. gentneri, D. leguminicola, D. trifolii, Clinodiplosis sp. and  
Trieholaba trifolii. 

c. S p e c i e s ,  w h o s e  l i f e - h i s t o r y  is  u n k n o w n  

Brachyneura squamigera (Winner tz  1853) 

The  Cec idomyid  Brachyneura squamigera has no t  yet  been found  in the 
Nether lands ,  bu t  it  is r ecorded  here for  the sake o f  completeness.  
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FIG. 7 

\ 

FIG. 7. 

FIG. 8. 

FIG. 9. 

FIG. |0. 

FIG. 11. 

\ 
\ 

FIG. 10 

FIG. 8 FIG. 9 

Wing of Lestodiplosis pallidieornis. • 33. 
Vleugel van Lestodiplosis pallidicornis. 

Male genitalia of Lestodiplosis pallidieornis. • 2001 
Copulatie-orgaan van Lestodiplosis pallidicornis (mannetje). 

Second and third flagellar segments of Lestodiplosispallidieornis (male). • 215. 
Tweede en derde flagellumlid van Lestodiplosis pallidicornis (mannetje). 

Second and third flagellar segments of Lestodiplosis pallidieornis (female). / 215. 
Tweede en derde flagellumlid van Lestodiplosis pallidicornis (wij'fje). 

Ovipositor of Lestodiplosis pallidieornis, x 215. 
Legbuis van Lestodiplosis pallidicornis. 

FIG. 11 

WINNERTZ described this species in 1853. His description was amplified by EDWARDS (1937) 
and MILNE (1960). Adults were bred by BARNES in 1954 from samples of white clover from 
Oxfordshire, Shropshire and Cardigansbire in Great Britain. The antennae in both sexes have 
two basal segments and 10 flagellar segments. The flageUar segments are cylindrical with a 
short neck (figs. 12 and 13); they are covered with scales. Circumfila are present in the male, but 
they are difficult to observe. The wings show a simple venation (fig. 14). In the male genitalia 
the upper lamella is bilobed; the lower lamella is divided into two linear lobes (fig. 16). The 
ovipositor of the female is short and lamellate (fig. 15) 

The life history of this species is still unknown.  However,  it does no t  cause 
damage of economic impor tance  in white clover in England.  

Gall  midges o f  red clover 

The gall midge species, occurring on red clover in the Netherlands,  may be 
divided in to :  a. phytophagous  species, b. inquilines,  c. predators,  d. species 
whose life-history is u n k n o w n .  
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Fm. 14 

FIG. 15 

FIG. 12. 

FIG. 13. 

FIG. 14. 

Fro. 15. 

FIG. 16. 

Ventral view of first three ftagellar segments of Brachyneura squamigera (female). 
After MILNE. X 360. 
Ventraal aanzicht van de drie eerste flagellumleden van Brachyneura squamigera 
(wijfje). Naar Milne. 
Ventral view of first three flagellar segments of Brachyneura squamigera (male); scales 
removed from third segment to show insertions of circumfda (circles) and points of 
insertion of scales (dots). After MILNE. • 360. 
Ventraal aanzicht van de drie eerste flagellumleden van Braehyneura squamigera 
(mannetje); van het derde lid z~n de schubben weggelaten om de inplantingen van de 
zintuigharen (kringetjes) en de schubben (puntjes) te tonen. Naar Milne. 
Wing of Brachneura squamigera, denuded of scales. After MILNE. • 60. 
Vleugel van Brachyneura squamigera, waarvan de schubben z~n weggelaten. Naar Milne. 
Ovipositor of Brachyneura squamigera (female), lateral view. After MILNE. • 105. 
Lateraal aanzicht van legbuis van Brachyneura squamigera (wOfje). Naar Milne. 
Male genitalia of Brachyneura squamigera. After MILNE. • 360. 
Copulatie-orgaan van Brachyneura squamigera (manneqe). Naar Milne. 



a. P h y t o p h a g o u s  s p e c i e s  

Dasyneura  Ieguminicola (Lintner  1.879) 

syn. trifolii Lintner  (1879), f loscuIorum Kieffer (1890) 

The species was described by LINTNER (1879) under the name Cecidomyia leguminir from 
red clover in the U.S.A. The males are about 2 mm long and red-brown coloured. The females 
are bright-red and 2.5 to 3 mm long. The morphology of this gall midge agrees very closely 
with that of Dasyneura trifolii and D. gentneri, but as a rule the adults of D. leguminieola are 
larger. The male antennae have two basal segments and 14 or 15 flagellar segments (fig. 19); 
the females have 13 or 14 flagellar segments (fig. 20). 

The male genitalia and the ovipositor of the female have already been discussed under 
D. gentneri (see p. 164). The wings are well developed and show a simple venation (fig. 23). The 
mature larvae are pink; the sternal spatula has also been discussed under D. gentneri (see p. 164). 
Figure 17a shows the anal segment of the mature larva. 

b 

Fm. 17 c 

F~G. 18 

FIG. 17. Anal segments of larvae of/Achterlijfsegmenten van larven van: 
a. Dasyneura leguminieola (Lintner) x 80. 
b. Trieholaba trifolii RObs. x 80. 
e. Isodiplosis deutera Milne. (After MILNE / naar Milne) x 80. 

FIG. 18. Anal segments of larvae of/Achterlijfsegmenten van larven van: 
a. Phaenobremia aphidivora (RObs.) x 80. 
b. Clinodiplosis leguminieola Mihae. (After MII~NE/naar Milne) x 80. 
c. Lestodiplosis trifolii Barnes. x 80. 

In  general D. leguminicola starts emerging in the first half  of  May. The 
females always deposit their eggs on green heads of red clover (Plate 3B). The 
length of the egg stage lasts 3 to 4 days. After hatching,  the young pale yel- 
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P L A T E  1 

A Lamp glass depot with water to collect mature gall midge larvae from infested clover 
flower heads. 
Lampeglasdepor met water om volwassen galmuggen uit aangetaste klaverbloemen te 
verzamelen. 

B Lamp glass depot with peat, in which mature gall midge larvae can pupate. 
Lampeglasdepot met turfmolm om volwassen galmuglarven te laten verpoppen. 



P L A T E  2 

A B 

C D 

A Leaf galls on white clover, caused by the larvae of Dasyneura trifolii. 
Bladgallen op witte klaver, veroorzaakt door de larven van Dasyneura trifolii. 

B Larva of Lestodiplosis pallidieornis, sucking a larva of Dasyneura leguminicola. 8 • 
Larve van Lestodiplosis pallidicornis, die een larve van Dasyneura leguminicola leegzuigt. 

C Breastbone of Dasyneura gentneri larva, x 300. 
Borststaafje van de larve van Dasyneura gentneri. 

D Breastbone of Dasyneura leguminicola-larva. • 300. 
Borststaafje van de larve van Dasyneura leguminicola. 



P L A T E  3 

C D 

A Flower heads of red clover, infested by Tricholaba trtfolii-larvae. 
Bloemhoo/djes van rode klaver, aangetast door de larven van Tricholaba trifolii. 

B Green head of red clover selected for oviposition by Dasyneura leguminicola. 
Groen bloemhoofdje van rode klaver, uitgezocht voor eiafzetting door Dasyneura legu- 
minicola. 

C Normally developed flower head of red clover. 
Normaal ontwikkeM bloemhoofdje van rode klaver. 

D Flower head of red clover infested by Dasyneura leguminicola larvae. 
Bloemhoofdje van rode klaver, aangetast door de larven van Dasyneura leguminicola. 



R•G 20 FIG. 21 

FIG. 19 

FIG. 22 FiG. 23 

FIG. 19. 

Fm. 20. 

FIG. 21. 

FIG. 22. 

FIG. 23. 

First three flagellar segments of Dasyneura leguminicola (male). • 215. 
Drie eerste flagellumleden van Dasyneura leguminicola (mannetje). 

First three flagellar se~nents of Dasyneura leguminicola (female). • 215. 
Drie eerste flagellumleden van Dasyneura leguminicola (wijfje ). 

Male genitalia of Dasyneura leguminicola, x 430. 
Copulatie-orgaan van Dasyneura leguminicola (mannetje). 

Ovipositor of Dasyneura leguminicola (female). x 287. 
Legbuis van Dasyneura leguminicola (wijfje). 

Wing of Dasyneura leguminicola. • 33. 
Vleugel van Dasyneura leguminicola. 

lowish larva enters the undeveloped floret and starts feeding upon the ovary. The 
floret does not develop normally and remains closed. An infested flower head 
can easily be recognized by its irregular blossoming (Plate 3D); a head free 
from midge infestation blossoms uniformly (Plate 3(2). Breeding experiments 
showed that the first symptoms of infestation can be noticed 15 to 18 days after 
oviposition. 

The mature larvae migrate f rom the flower heads and pupate in the soil 
within a silken cocoon. The pupal stage lasts 11 to 16 days. Usually two corn- 
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plete generations can develop annually. The larvae of the last generation 
hibernate in the soil and pupate in the following spring. Our observations 
showed that the larval stage of the first generation usually takes 16 to 33 days 
and that of the second generation 291 to 356 days. WEHRLE (1929) states that 
a number of larvae of the first generation do not transform to adults until the 
following spring. Our investigations confirmed this phenomenon so that the 
larval stage of the first generation may sometimes last about a year. 

D. leguminicola is recorded by WEIaRLE (1929) from Trifolium pratense and 
T. hybridum in the U.S.A. MILNE (1960) reared this species from red clover in 
England. He did not succeed in breeding it on white clover. MARKKULA (1959) 
reared D. leguminicola from red clover in Finland. BARNES (1946) records that 
this Cecidomyid also occurs in Canada and Norway and that it is reported 
under the name D.floseulorum from Central-Europe, Sweden and England. 

In the Netherlands we collected D. leguminicola from red clover near Barne- 
veld, Beerta, Bennekom, Breedebroek, Gronsveld, Heel, Hemmen, Herveld, 
Hoeven, Keer, Maasbracht, Mensingeweer, Oudesluis, Schore, Ulrum, Wage- 
ningen, Wessem and Wieringewerf. Near Wieringewerf it was also sampled 
from Alsike clover (T. hybridum). 

Ir. M. J. F. KOOPMAN (Government Seed Testing Station) and Dr. B. K. 
BOOM (Institute of Horticultural Plant Breeding) kindly placed seeds of several 

Trifolium species at our disposal. Thus it was possible to undertake breeding 
experiments on Trifolium agrarium L., T. alexandrinum L., T. arvense L., T. 
eampestre Schreb., T. diffusum Ehrh., T. fragiferum L., T. gIomeratum L., T. 
hybridum L., T. incarnatum L., T. lappaceum L., T. parviflorum, T. pratense L., 
T. repens L. and T. squarrosum L. It appeared that oviposition took only place 
in the green flower heads of T. alexandrinum, T. fragiferum, T. glomeratum, T. 
hybridum and T. pratense L. The eggs hatched and the larvae developed nor- 
mally to adults. 

Field observations have shown that the life cycle of D. leguminicola fits well 
into the cultivation of red clover in the Netherlands. Commonly a seed crop 
is cut twice a year and the seed is gathered from the second cut. The crop is cut 
for the first time about mid June. At this time the larvae of the first gall midge 
generation are already full-grown and they have migrated from the flower 
heads to pupate in the soil. When the second flight period sets in, the seed crop 
is susceptible to gall midge infestation again. The second cut takes place when 
most full-grown larvae of the second gall midge generation have already left 
the flower heads. 

Some of these larvae partly develop into midges in the same year. Some of 
the first emerged females can still oviposit in the flower heads before harvesting 
is finished, but the larvae have no opportunity to complete their development. 

Several authors have reported injury of economic importance caused by D. 
leguminicola in Europe, the U.S.A. and Canada. LINTNER recorded in 1879 that 
serious depredation was caused upon clover-seed in Western New York. In 
Seneca Count some fields kept for seed proved not to be worth the cutting. 

LOCHHEAD estimated in 1903 the average total value of clover seed produced 
in Ontario for one year at two million dollars. The loss caused by D. legumini- 
cola was at least half a million or, on the average, a quarter of the crop. 
FLETCHER (1903) considered the Cecidomyid as the most destructive enemy of 
seed crops in Canada. JARVIS reported in 1906 that D. leguminicola every year 
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caused an immense depreciation in the yield of seed. He estimated that the 
loss in Ontario ranged in various localities, all the way from 25 to 75 per cent. 
MARKKULA (1959) studied this species in Finland from 1956 to 1958 and states 
that it is of economic importance in the production of red clover seed. Details 
concerning the life history and economic importance are further given in the 
papers of WEItRLE (1929), METCALFE (1933), BARNES (1946) and MILNE (1960). 

Up till now no information was available as to whether D. leguminicola is of 
economic importance for seed crops in the Netherlands. Four fields, kept for 
seed, were therefore examined in August 1958 by collecting three samples of 
500 flower heads from each field. The samples were taken all over the fields 
by persons who were not acquainted with the subject and the type of damage. 
From each sample the number of infested flower heads was counted and 
percentage& We did not count the third sample when no important differences 
between the first two samples had been observed. Table 1 shows the results. 

TABLE 1. Percentage of infested flower heads on some seed crops of red clover in the Nether- 
lands. 
Percentage aangetaste bloemhoofdjes op enige zaadpereelen van rode klaver in Ne- 
derland. 

Locality 
Plaats 

Hemmen 

Barneveld 

Wessem 

Ulrum 

Date 
Datum 

15-8-1958 

18-8-1958 

20-8-1958 

22-8-1958 

Soil 
Grondsoort 

clay / klei 

sand / zand 

clay/klei 

clay / klei 

Sample nr. 
Monster no. 

Percentage of flower heads 
attacked 

Percentage aangetaste 
bloemhoofdjes 

3.6 
2.4 
2.4 
1.4 
1.4 

not counted / niet geteM 
0.8 
1.2 

not counted / niet geteM 
0.4 
0.2 

not counted / niet geteld 

An examination of 100 normal blossoms and 100 heavily infested flower heads 
collected from a seed crop near Hemmen showed that actually the latter were 
not completely excluded from seed-gathering. The 100 normal flower heads 
contained 8790 well developed florets; this is an average of 88 per flower head. 
The 100 heavily infested ones contained 2805 normal florets; this is an average of 
28 per flower head. This means that about 33 % of the florets in the infested 
flower heads did take a part in the process of seed formation and this fact 
reduces partially the very small seed loss as suggested in table 1. 

As the damage caused by Trieholaba trifofii cannot be distinguished in the 
field from that of D. leguminicola, the seed loss is partially caused by the first 
species too. During our investigations it sometimes proved very difficult to 
collect the number of 100 flower heads, needed for one  sample. Mr. H. EEL- 
DERINK (Nationale Co6peratieve Aan- en Verkoopvereniging voor de Land- 
bouw "Centraal Bureau", G.A.), who is familiar with the problems concerning 
the breeding of clover seed in the Netherlands, informed us that he had never 
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observed a remarkable infestation by D. leguminicola on the seed crops. This 
is presumably due to the rather wide crop rotation in our country. 

On account of the above mentioned investigations and facts we conclude 
that the gall midge Dasyneura leguminieola is of no economic importance in 
the production of red clover seed in the Netherlands. 

Contarinia sp. 

BARNES (1954) records that he found what were thought to be Contarinia 
larvae in one sample of red clover from Sussex, England. His diagnosis was 
based on the colour and the shape of the anal segment as well as the fact that 
they "jumped" on the laboratory bench. M1LNE (1960) mounted and examined 
BARNES' material and confirmed that they were indeed Contarinia larvae. Figs. 
24g and 25 show the sternal spatula and the anal segment of this larva. 

Species of the genus Contarinia are known as phytophagous. As the Conta- 
rinia larvae were only found in one sample in England, it is still uncertain 
whether they are of economic importance. Up till now no Contarinia larvae 
have been collected from red clover flower heads in the Netherlands. However, 
they are only mentioned for the sake of completeness here. 

FIG. 24 Fro.  25 

FIG. 24. Breastbone of Contarinia sp. After MILNE. X 240. 
Borststaafje van Contarinia sp. Naar Milne. 

FIG. 25. Anal segment of larva of Contarinia sp. After MmNE. • 160. 
Laatste achterlijfsegment van larve van Contarinia sp. Naar Milne. 

Tricholaba trifolii (Riibsaamen 1917) 

Numerous Ceeidomyids of the genus Tricholaba were reared from the 
flower heads of red clover. Their identification, however, was rather difficult. 
The type species, T. trifolii, was described by Rt~RSAAMEN (1917) from leaf 
galls, caused by Dasyneura trifolii on white clover in Germany in 1917. At the 
same time he described the female of T. similis. 

The yellow red larvae of the latter species live as inquilines in the galls, 
caused by Dasyneura viciae Kieffer. The host plant of D. viciae was not recor- 
ded in this description. The morphological differences between both species 
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are  very small  and  RiSBSAAMEN thought  tha t  T. similis might  be a fo rm of  T. 
trifolii. MmNE (1960) records  tha t  BARNES in 1929, 1930 and  1954 bred  adul ts  
of  the  genus Tricholaba f rom red  clover samples  f rom var ious  count ies  in 
England.  The same au tho r  m o u n t e d  a number  of  these specimens and  bred  
new mate r ia l  f rom numerous  o ther  samples  between 1955 and  1957. A n  examin-  
a t ion  o f  this ma te r i a l  led to the conclus ion  tha t  the Brit ish species differed in 
hab i t a t  and  m o r p h o l o g y  f rom T. trifolii and T. similis and  MILNE therefore  
descr ibed his species as new under  the name Tricholaba barnesi Milne  (1960). 
Ano the r ,  undescr ibed  species of  the genus TrichoIaba is represented  in the 
BARNES col lect ion;  i t  was reared  f rom the galls of  Dasyneura lupulinae Kieffer 
on Medieago lupulina. MILNE separa ted  the Trieholaba species under  dis- 
cussion as fol lows:  

Species 

T. trifolii 

T. barnesi 

T. sp. 

Female 

Node of 3rd flagellar segment 
3�89 to 4 times longer than the 
stem 

Node of 3rd flagellar segment 
5 times longer than the stem 

No female examined 

Male 

3rd flagellar segment 10�89 to 11 
times the diameter of the 
proximal stems 

3rd flagellax segment 9 times 
the diameter of the proximal 
stems 

3rd flagellar segment 11 times 
the diameter of the proximal 
stems 

A n  exact  measurement ,  carr ied  out  on 50 males  of  our  Tricholaba-material, 
showed us tha t  one specimen agreed with T. barnesi, eleven specimens with T. 
trifolii and  two specimens with  the undescr ibed  species f rom Medicago lupu- 
lina. The remain ing  36 specimens showed all k inds  o f  in termedia te  forms and  
d id  no t  fit in MILNE'S key  for  separat ion.  Inves t igat ions  of  20 females showed 
tha t  5 specimens agreed with  T. trifolii; the character is t ics  of  T. barnesi were no t  
observed  at  all. In  two specimens the node  of  the 3rd flagellar segment  was 
1.3 and  1.5 t imes longer  than  the stem respectively.  This p r o p o r t i o n  var ied  in 
the 13 remain ing  specimens f rom 3.1 to 4.8, mak ing  an exact  ident i f icat ion 
impossible .  

I t  is clear  tha t  only  a small  number  of  our  specimens could  be identif ied and  
tha t  mos t  of  them showed the character is t ics  o f  TrichoIaba trifolii. As nei ther  
MILNE, nor  ourselves have been able  to examine the b io logica l  in ter re la t ionships  
of  these Tricholaba species by  fur ther  breeding  exper iments  and  test ing o f  hos t  
plants ,  we consider  i t  advisable  for  the present  to ident i fy our  Tricholaba 
species f rom red  clover  flower heads  as Tricholaba trifolii, because this name  
has pr ior i ty .  

The males are 2 to 2.5 mm long. The abdomen is red. The antennae consist of two basal 
segments and 12 flagellar segments. The first two flagellar segments are fused. The third 
flagellar segment is binodose (fig. 27). It has two whorls of hairs and three whorls of circum- 
fila. The nodes and the stems are provided with microtriehia. The abdomen ends in a hypopy- 
glum, from which the upper and lower lamellae are deeply incised and bilobed. The basal and 
distal clasp segment are well developed and covered with small setae and microtrichia (fig. 26). 

The females are 2.5 to 3 mm long. The abdomen is orange red. The antennae have two basal 
segments and 12 flagellar segments, of which the first two are fused. The flagellar segments are 
cylindrical; they end in a short stem with microtrichia (fig. 29). Each node bears two whorls 
of applied circumffla and two whorls of hairs. The abdomen ends in a lamelliform ovipositor 
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with two elongate, oval lamellae and a small ventral lobe; they are covered with setae and 
microtrichia (fig. 30). The wings of this species are elongate (fig. 28). 

The feeding habits of  T. trifolii are very similar to those of  Dasyneura legu- 
minicoIa. The females select the green flower heads of red clover for oviposition. 
The eggs are orange red. The larvae live at the expense of the developing young 
seeds. The infested flower heads show an irregular blossoming and the damage 
can hardly be distinguished in the field from that caused by D. leguminicola 
(Plate 3A). The full-grown larvae are about  3 m m  long. Their colour is yellow 
ochre. The sternal spatula has a long narrow stem and is bilobed apically (fig. 
la). Figure 17b shows the anal segment of  the larva. The larvae pupate in the 
soil within a cocoon. There are at least two generations annually. 

Samples, taken f rom a seed field near Hemmen, showed that D. leguminieola 
and T. trifolii can occur at the same time in the same crop and that the latter 
species is more common than was thought. In 1956 we examined the larvae 
found in all samples collected from this field and 9.9 per cent were T. triJblii. 
This percentage increased to 51.4 in 1957 and to 98.1 in 1958. In 1959 a sample 
was collected from wild red clover along a ditch near this seed field. All the 
larvae belonged to T. trifolii. 

In the Netherlands we collected T. trifolii from red clover seed crops near 
Barneveld, Hemmen,  Keer and Wessem. It  was sampled from wild red clover 
along road ditches near Heel, Hemmen and Nuth. 

As the damage caused by T. trifolii cannot be distinguished from that of D. 
leguminieola in the field, we conclude that neither species is of economic im- 
portance in the production of red clover seed in the Netherlands. 

b. I n q u i l i n e s  

Clinodiplosis sp. and Clinodiplosis [eguminicola Milne (1960) 
The larvae of the genus Clinodiplosis commonly live as inquilines in plant 

galls caused by Cecidomyids and other insects. They may also be found in the 
autumn in deceasing parts of  plants. Only one species is known as a gall maker. 
The mature larvae are 2 to 2.5 m m  long and almost orange in colour. 

The ClinodipIosis species are morphologically very similar and difficult to 
separate. One of the most useful characteristics is the upper lamella in the 
male genitalia. Two main types have been described in the literature. In Clino- 
diplosis cilicrus Kieffer (1889) the upper lamella is bilobed; each lobe is incised 
obliquely on the inner side (fig. 34). In C. coriscii Kieffer (1896) each lobe is 
divided into two smaller lobes apically (fig. 32). 

Both main types were found in male midges bred from red clover samples 
collected near Hemmen,  and we have identified them for the present as CIinodi- 
plosis sp. Not  only the main types, but all kinds of  intermediate forms are 
described under several names in the literature, and all types may be found in 
material f rom the same origin, which suggests that many species are syno- 
nymous. 

The midges are slender and delicately built. The males are 2 to 2.5 mm long. The antennae 
have two basal segments and 12 flagellar segments. The third flagellar segment is binodose 
(fig. 33). The basal node is subglobular and bears one whorl of regular circumfila and one 
whorl of hairs. The distal node is elongated and slightly constricted medially; it bears two 
whorls of circumfila and one whorl of hairs. The first two flagellar segments are fused. Figures 
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FIG. 26 

FiG. 28 

29 FIG. 30 FIG. 27 

FIG. 26. Male genitalia of Tricholaba triJblii, x 200. 
Copulatie-orgaan van Tricholaba trifolii (mannetje). 

FIG. 27. Second and third flagellar segments of Tricholaba trifolii (male). x 215. 
Tweede en derde flagellumlid van Tricholaba trifolii (mannetje). 

FIG. 28. Wing of Trieholaba trifolii, x 25. 
Vleugel van Tricholaba trifolii. 

FIG. 29. Second and third flagellar segments of Tricholaba trifolii (female). x 215. 
Tweede en derde flagellumlid van Tricholaba trifolii (wijfje). 

FIG. 30. Ovipositor of Tricholaba trifolii, x 215. 
Legbuis van Tricholaba trifolii. 
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32 and 34 show the slender male genitalia with the variable upper lamella. The female an- 
termae have two basal and 12 flagellar segments of which the first two are fused. The flagellar 
segments are cylindrical with a distinct stem and slightly constricted medially (fig. 36); they 
bear two whorls of applied eircumfila and two whorls of hairs. The abdomen ends in a 
lamelliform ovipositor, covered with setae and mierotriehia (fig. 37). The wings show a simple 
venation (fig. 35). Figure Id shows the sternal spatula and figure 18b shows the anal segment 
of the larva. 

The feeding habit of the larvae is still unknown. They neither disturb the 
normal development of their host, nor destroy the young seeds in the florets 
and therefore they are of  no economic importance in the production of red 
clover seed in the Netherlands. 

MILNE (1960) bred a Clinodiplosis species from red and white clover which 
did not agree with any of the described species or the undescribed species in 
the BARNES collection. Therefore he described it under the name Clinodiplosis 
leguminicola sp.n. The upper lamella in the male genitalia (dorsal plate) is 
deeply cleft, the lobes extending to smaller lobes apically on outer side only 
(fig. 43). C. Ieguminieola has not yet been found in the Netherlands and is 
recorded here for the sake of completeness. 

c. P r e d a t o r s  

Phaenobremia aphidivora (Rtibsaamen 1891) 
This species was reared from red clover samples collected near Hemmen. 

The larvae prey upon aphids which live on the clover plants. However, the 
influence of this Cedicomyid on the aphid population in our seed crops is not 
yet exactly known. The eggs of P. aphidivora are only laid on plants, infested 
by aphids; they are elongated elliptical, 0.3 mm long and orange red. The lar- 
vae hatch after some days; they are very active and crawl about the plant till 
they meet an aphid. Then they transfix the skin of their victim with their 
mouth parts, preferring the joints between the legs, the antennae or the abdo- 
men. After this, they start sucking the body fluid. When there is plenty of 
food and when the weather conditions permit the larvae may be full-grown 
within a week. Pupation takes place in the upper surface of the soil within a 
dark brown cocoon. The pupal stage lasts about two or three weeks. Several 
generations develop annually. It is very curious that the aphids seldom struggle 
when they are attacked by the gall midge larvae. This is probably due to a 
poison, excreted by the larvae when they transfix the aphid skin, as is supposed 
by VOUKASSOVlTCrI (1925). A strong preference was shown for the small 
immature aphids during the feeding period. They become completely shrivelled 
after a gall midge attack. The later instars show a more normal appearance, 
and they are seldom sucked completely. In both cases the sucked bodies can be 
found on the plant, hanging by their rostrum. 

P. aphidivora is a very polyphagous species with a wide geographical 
distribution. In the Netherlands it is reported by NIJVELDT (1954, 1955) as a 
predator in the field of Aphis gossypii Glover, A. urtieata Gmelin, Brevicoryne 
brassieae (L.), Cavariella pastinacae (L.), Chaitophorus beuthani (Bdrner) and 
Hyalopterus pruni (Geoffr.). 

Under experimental conditions it developed on Aphis fabae Stop., A. pomi 
Geer, Brevicoryne brassicae, Chaitophorus populeti (Panzer) and Pentatriehopus 
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Fro. 32. 

FIG. 33. 

FIG. 34. 

FIG. 35. 

FIG. 36. 

FIG. 37. 

FIG. 32 
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FIG. 34 

FIG. 35 

FIG. 37 

Male genitalia of Clinodiplosis leguminicola. After MILNE. X 180. 
Copulatie-orgaan van Clinodiplosis leguminicola (mannetje). Naar Milne. 
Male genitalia of Clinodiplosis sp. in the flower-heads of red clover, x 200. 
Copulatie-orgaan van Clinodiplosis sp. (mannetje) van de bloemhoofdjes van rode 
klaver. 
Second and third flagellar segments of Clinodiplosis sp. (male). x 215. 
Tweede en derde ftagellumlid van Clinodiplosis sp. (mannetje). 
Male genitalia of Clinodiplosis sp. in the flower-heads of red dover, x 200. 
Copulatie-orgaan van Clinodiplosis sp. (mannetje) van de bloemhoofdjes van rode 
klaver. 
Wing of Clinodiplosis sp. x 25. 
Vleugel van Clinodiplosis sp. 
Second and third flagellar segments of Clinodiplosis sp. (female). x 215. 
Tweede en derde flagellumlid van Clinodiplosis sp. (wijfje). 
Ovipositor of Clinodiplosis sp. x 215. 
Legbuis van Clinodiplosis sp. 



fragaefolii (Cock.). The same author  records in 1957 that, in England, P. 
aphidivora has been reared f rom Acyrthosiphon pisum (Harris), Aphis pomi, A. 
fabae, A. gossypii Glover,  Brachycaudus cardui (L.), B. helichrysi (Kltb.) 
Brevicoryne brassicae, Cryptomyzus ribis (L.), Hyalopterus pruni, Macrosipho- 
niella sanborni (Gil.), Myzus ornatus Laing and M. persicae (Sulz.). MmN~ 
(1960) records that  he succeeded in breeding P. aphidivora on Aphis fabae, 
Hyperomyzus Iactucae (L.), Macrosiphum rosae (L.), Megoura viciae Buckt., 
Microlophium evansi (Theob.) and Myzus cerasi (F.) under experimental con- 
ditions. According to NIJVELDT (1957), midges were bred f rom larvae which 
fed on A. fabae, Myzus persicae and PeriphylIus acericola (Wlk.). In  the same 
paper it is reported that  in Germany,  where P. aphidivora was originally 
collected by RUBSAAMEN (1891.) f rom an unidentified aphid on Heracleum 
sphondylium L., this Cecidomyid has also been reared f rom Brevicoryne brassi- 
cae. In  IsraEl P. aphidivora has been collected f rom Aphis, nerii Fonsc. and f rom 
Hyalopteruspruni (NIJVELDT, 1957). In  the I.P.O. collections there are specimens 
of  P. aphidivora sent by Dr. B. MAMAJEV (Russia) and Dr. P. STARY (Czecho- 
slovakia). The Russian material was bred f rom Aphis farinosa Gmelin;  the 
Czech specimens were collected in the field f rom colonies o f  Aeyrthosiphon 
maline (Mosley), A. fabae, A. idaei v. d. G., A. farinosa, A. intybi Koch,  A.pomi, 
A. salviae Wlk., A. sambuci L., A. urtieata, Brachycaudus sp., B. eardui, B. rumexi- 
colens (Patch.), Dactynotus sp., D. cichorii (Koch.)  Dysaphis sp., D. devecta 
(Wlk.), D. plantaginea (Pass.), Eriosoma patchae B. et BI., Hayhurstia atripIicis 
(L.), Hyadaphis sp., Hyalopterus pruni, Hyperomyzus lactucae (L.), Lipaphis 
erysimi (Kltb.), MacrosiphonielIa sp., M. absinthii (L.), Metopeurum fuscoviride 
Stroyan, Mierolopium evansi, Myzus sp., M. eerasi, Nasonovia nigra H.R.L. ,  
N. ribis-nigri (Mosley), Protaphis sp. and of  unidentified aphids on Artemisia 
vulgar& L. and Anagallis coerulea (Schreb.) Vollm. 

The mature larvae of P. aphidivora are 2.5 to 3 mm long. The eolour is yellowish-orange. 
Figures lc and 18a show the sternal spatula and the anal segment. The males are about 2 mm 
long. The abdomen is orange brown. The antennae have two basal segments and 12 flagellar 
segments; the first two flagellar segments are fused. The third flagellar segment is binodose. 
The basal node is globular and bears one irregular whorl of applied eircumfila and one irregular 
whorl of hairs (fig. 39); the distal node is cylindrical and bears one irregular whorl of applied 
circumfila and one regular and one irregular whorl of hairs. The stems are without micro- 
trichia. The male hypopygium is strongly haired (fig. 40). The lower lamella is cordate, the 
upper 1amelia is divided into two triangular lobes. 

The females are slightly longer than the males and more pink in eolour. The antennae 
consist of two basal segments and 12 flagellar segments, of which the first two are fused. The 
flagetlar segments are cylindrical with a distinct neck (fig. 38). They bear two whorls of applied 
circumffia and two whorls of strong hairs with smaller hairs medially. The ovipositor is 
lamelliform and covered with hairs and microtrichia (fig. 41). The wings show the known 
simple venation (fig. 42). 

It  is not  exactly known on which aphid species the Phaenobremia larvae fed 
on the flower heads in the Netherlands. I t  is clear, however, that  their feeding 
habits are o f  no economic importance in the product ion of  red clover seed in 
our  country.  
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FIG. 38 

FIG. 39 

FIG. 41 

F:G. 38. Second and third flagellar segments of Phaenobremia aphidivora (female). • 215. 
Tweede en derde flagellumlid van Phaenobremia aphidivora (wijfje). 

F:G. 39. Two first flagellar segments ofPhaenobremia aphidivora (male). • 215. 
Twee eerste flagellumleden van Phaenobremia aphidivora (mannetje). 

FIG. 40. Male genitalia of Phaenobremia aphidivora. • 200. 
Copulatie-orgaan van Phaenobremia aphidivora (mannetje). 

FIG. 41. Ovipositor ofPhaenobremia aphidivora. • 215. 
Legbuis van Phaenobremia aphidivora. 

FIG. 42. Wing of Phaenobremia aphidivora. • 25. 
Vleugel van Phaenobremia aphidivora. 
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Species whose life history is unknown 
Ametrodiplosis sp. (Diplosis Loew 1888, Clinodiplosis Rtibsaamen 1895, 

Contarinia Kieffer 1896, Ametrodiplosis Riibsaamen 1911, 
L6wodiplosis Kieffer 1912b, Cyrtodiplosis Kieffer 1912b, 
Ametrodiplosis Rtibsaamen 1917) 

Male specimens of the genus Ametrodiplosis were reared from red clover flower heads, 
collected near Hemmen. They are characterized by a conspicuous thickening at the base of 
the wing (fig. 45). The midges are 1.8 to 2 mm long and orange in colour. The antennae 
have two basal segments and 12 flagellar segments, from which the first two are fused. The 
third flagellar segment is binodose (fig. 43). The basal node is subglobular, bearing one whorl 
of circumfila and one whorl of hairs; the distal node is elongated, and also bears one whorl 
of circumfila and one whorl of hairs. The male genitalia are very similar to the genus Clinodi- 
plosis (fig. 44). The wing venation is rather simple (fig. 45). 

We did not  succeed in breeding females. Fig. 46 shows the first two flagellar 
segments of  a female o f  Ametrodiplosis thalictricola Rtibs. 

MAMAJ~V published in 1961 a paper on the genus Ametrodiplosis. Some 
known species are discussed and some new species are described in this publi- 
cation. The species A. vieiae Mamajev  lives in the unopened  flowers of  Vicia 
cracea L.;  the larvae pupate  in the soil. The larvae o f  A. auripes (F. Loew) live 
in subterranean, globular bud galls on  Galium moilugo L.; they pupate in the 
galls. The larvae of  A. medialis Mamajev live together with those of  Dasyneura 
crataegi Winn. in terminal rosettes o f  leaves on Crataegus oxyacantha L.; 
pupat ion  takes place in the soil. A. thalictricola Rtibs. deforms the fruits of  
Thalictrum flarum L. ; the mature  larvae pupate in the soil. The species A. 
crassinerra lives in the flowers o f  Staehys silvatica L. 

Some of  our  specimens were sent to Dr. MAMAJ~V for examination;  he 
observed a close similarity between this species and A. viciae. As no Ametro- 
diplosis species had  been reared f rom red clover flower heads before, we iden- 
tify our  specimens for the present as Ametrodiplosis sp. As the life history o f  
this species is still unknown  it is impossible to say whether it is of  any econo- 
mic importance in the product ion  of  red clover seed in the Netherlands. 

Campylomyza ormerodi (Kieffer, 1913) 

Though  this Cecidomyid is still unknown in the Dutch  fauna, it is o f  interest 
to record it in this paper  because many  larvae have been found in diseased 
red clover plants in England. It  was thought  that  C. ormerodi must  be regarded 
as a pr imary agent. BARNES (1946), however, believes that  this is still an open 
question because, according to MAC DOtSGALL (1913), an eelworm, Ditylenchus 
dipsaei (Ktihn), is a lmost  invariably found in or about  the diseased plants. 

K~ErrER described this gall midge in 1913 under  the name Amblyspatha 
ormerodi. It  was later redescribed by EDWARDS (1938) as Campylomyza orme- 
rodi. 

Fig. If shows the sternal spatula of a mature larva. The male is about 2 mm long. The 
antennae have two basal segments and 12 flagellar segments. The flagellar segments have one 
node with a distinct long neck (fig. 49). The nodes are covered with long hairs and have some 
lamelliform sense organs on the distal part. The hypopygium (fig. 47) is firmly built and 
strongly haired. The upper and lower lamellae are broadly rounded. 

The female is about 3.5 mm long. The antennae have two basal segments and l0 to 12 flagellar 
segments. Every flagellar segment has a short, compact node with a short neck (fig. 50). The 
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Fm. 43. 

FIG. 44. 

FIG. 45. 

FIG. 46. 

Three distal flagellar segments~of Ametro- 
diplosis sp. (male). • 215. 
Laatste drie flagellumleden van Ametro- 
diplosis sp. (mannetje). . 

Male genitalia of Ametrodiplosis sp. • 
430. 
Copulatie-orgaan van Ametrodiplosis sp. 
(mannetje). 

Wing of Ametrodiplosis sp. • 25. 
Vleugel van Ametrodiplosis sp. 

First two'flagellar segments of Ametrodi- 
plosis thalictricola (female). After ROB- 
SAAMEN. • 215. 
Twee eerste flagellumleden van Ametro- 
diplosis thalictricola (wijfje). Naar Riib- 
saamen. 

\ 

FIG. 46 
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nodes are provided with stout hairs and with a collar shaped sense organ distally. The ab- 
domen ends in a lamelliform ovipositor (fig. 51); the lamellae are strongly haired. The wing 
venation is more complicated than in the other gall midge species recorded in this paper 
(fig. 48). It is characteristic of the subfamily of the Lestremiinae. According to BARNES (1946), 
C. ormerodi has only been found in England on red clover (Trifoliumpratense) and on Kidney 
Vetch (Anthyllis vulneraria L.). 

The figures are drawn by the author from specimens, presented by the late Dr. BARNES. 

FIG. 49 

FIG. 47 

FIG. 48 

FIo. 50 

FIG. 51 

FIc. 47. 

FIG. 48. 

FIG. 49. 

FIG. 50. 

FIG. 51. 

Male genitalia of Campylomyza ormerodi. • 215. 
Copulatie-orgaan van Campylomyza ormerodi (mannetie). 
Wing of Campylomyza ormerodi. • 25. 
Vleugel van Campylomyza ormerodi. 
Second and third flagellar segments of Campylomyza ormerodi (male). • 215. 
Tweede en derde fiagellumlid van Campylomyza ormerodi (mannetje). 
Second and third flagellar segments of Campylomyza ormerodi (female). • 215. 
Tweede en derde flagellumlid van Carnpylomyza ormerodi (wijfje). 
Ovipositor of Campylomyza ormerodi. • 215. 
Legbuis van Campylomyza ormerodi. 

Giardomyia britannica Milne  (1960) 
The  genus Giardomyia was descr ibed  by  FELT in 1907; he classed seven 

species in this genus with photopi la  as type. These species occur only in the 
U.S .A.  MILNE, however ,  r ea red  a species of  this genus f rom red  and  white 
c lover  in Eng land  and  descr ibed  it under  the name Giardomyia britannica. 
Presumably  only one genera t ion  develops annual ly .  Figs. 53, 54 and  56 show 
the wing, the male  genital ia  and  the lamel l i form ovipos i tor  respectively.  Fig. 
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52 shows the second and third flagellar segments o f  the male and fig. 55 the 
second and third flagellar segments o f  the female. 

Little is known concerning the biology of  G. britannica. It is possible that  
the larvae may  cause galls on the clover flower heads but it seems unlikely that  
the species is o f  economic importance. Up till now G. britannica has not  been 
found in the Netherlands. 

FIG. 53 
\ 

FIG. 55 

FIQ. 52 FIG. 54 F~o. 56 

FIG. 52. 

FIG. 53. 

FIG. 54. 

FIG. 55. 

FIG. 56. 

Second mad third flagellar segments of Giardomyia britannica (male). After MILNE. 
• 780. 
Tweede en derde flagellumlid van Giardomyia britannica (mannetje). Naar Milne. 
Wing of Giardomyia britannica. After MILNE. • 30, 
V[eugel van Giardomyia britannica. Naar Mi[ne. 
Male genitalia of Giardomyia britannica. After M~LNE. • 180. 
Copulatie-orgaan van Giardomyia britannica (mannetje). Naar Milne. 
Second and third flagellar segments of Giardomyia britannica (female). After MILNE. 
• 180. 
Tweede en derde flagellumlid van Giardomyia britannica (wijfje). Naar Milne. 
Ovipositor of Giardomyia britannica. After MILNE. • 105. 
Legbuis van Giardomyia britannica. Naar Milne. 

Isodiplosis deutera Milne (1960), f. n. sp. 

Some midges belonging to the genus Isodiplosis were reared f rom samples 
o f  red clover collected near Hemmen.  This genus was described by Ri3BSAAMEN 
in 1912 with L involuta as type species. The larvae o f  L involuta were found 
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in G e r m a n y  in leaf rolls, caused by the Curculionid Byctiscus betulae (L.) 
(Rhynchites betuleti F.) on Vitis vinifera L. The Isodiplosis larvae lived in the 
leaf rolls together with the larvae of  the Byctiscus and of  the gall midge Clinodi- 
plosis rhynchitou RiJbs. Presumably the larvae of  L involuta fed on decomposi-  
t ion products  or  fungus spores. 

MILNE (1960) reared an Isodiplosis species f rom the flower heads o f  red 
clover and Alsike clover in England during 1955 and 1956. He  distinguished 
this species f rom L involuta on the feeding habits and described it under  the 
name Isodiplosis deutera. His type material, however, is rather scarce, viz. 3 
male cotypes, 2 female cotypes and 2 larval slides which are all deposited in 
the BARNES collection. Our  material is also rather scarce (5 males) and this 
prevents a comprehensive comparat ive study concern ing  the morpho logy  of  
bo th  species. In view of  the close similarity between the morpho logy  and the 
feeding habits we identified our  specimens as Isodiplosis deutera Milne. This 
is the first record for  the fauna o f  the Netherlands. 

The mature larvae are 1 to 1.4 mm long. They are pale pinkish-orange in colour. Figures 
le and 17c show the sternal spatula and the anal segment. The males are about 1 mm long 
and pale orange in colour; the antennae have two basal segments and 12 flagellar segments. 
The first two flagellar segments are fused. The third flagellar segment is binodose (fig. 58). 
The basal node is subglobular and bears one whorl of circumfila and one whorl of regular 
hairs. The distal node is longer and slightly constricted medially; it bears two whorls of circum- 
ilia and one whorl of regular hairs. There are very few microtrichia on the dorsal surface of 
the basal node. The male genitalia are rather slenderly built (fig. 57). The upper and the 
lower lamellae are deeply incised; the lobes of the upper lamella are rather broad, the lobes of 
the lower lamella are slender and parallel. 

The females are slightly longer than the males. They are very pale pinkish-orange in colour. 
The antennae are composed of two basal segments and 12 flagellar segments. The first two 
flagellar segments are fused. The third and the fourth are cylindrical with a distinct neck 
(fig. 61); they bear two whorls of applied circumfila joined laterally by a longitudinal series, 
a single basal whorl of hairs, and two or three tubercle-based hairs half way up the node on 
the ventral side. The ovipositor is short and lamelliform (fig. 60); it is composed of two oval 
lamellae and a smaller ventral lobe. The wings show a simple venation (fig. 59). 

The feeding habit  o f  L deutera is not  yet exactly known. It  may  also feed on 
decomposi t ion products  or fungus spores, since MILNE (1960) found numerous  
larvae in a sample o f  dead and decayed heads o f  Alsike clover collected in the 
field. He concluded that  there are at least two generations, and possible more,  
in a year. It  is unlikely that  L deutera is of  any economic importance in the 
product ion  o f  red clover seed in the Netherlands. 
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FIG. 61 

FIG. 58 

FIG. 60 FIG. 59 

FIG. 57. 

FIG. 58. 

FIG. 59. 

FIG. 60. 

FIG. 61. 

Male genitalia of Isodiplosis deutera. • 430. 
Copulatie-orgaan van Isodiplosis deutera (mannetje). 

Second and third flagellar segments of lsodiplosis deutera (male). • 215. 
Tweede en derde flagellumlid van Isodiplosis deutera (mannetje). 

Wing oflsodiplosis deutera. • 25. 
Vleugel van Isodiplosis deutera. 

Ovipositor oflsodiplosis deutera. After MILNE. • 105. 
Legbuis van Isodiplosis deutera. Naar Milne. 

Third and fourth flagellar segments of Isodiplosis deutera (female). After MILNE. 
• 180. 
Derde en vierde flagellumlid van Isodiplosis deutera (wijf]e). Naar Milne. 
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SAMENVATTING 

In  deze publ ika t ie  worden  de resul ta ten vermeld  van een onderzoek  naar  de 
ga lmugfauna  van  rode  en witte k laver  in Neder land .  L a b o r a t o r i u m p r o e v e n  en 
ve ldwaarnemingen  hebben  uitgewezen, da t  Dasyneura gentneri Pri tchard,  D. 
teguminicola (Lintner)  en Tricholaba trifolii Riibs.  zich voeden  ten kos te  van  
het  zich ontwikkelende  k laverzaad.  H u n  op t reden  is echter niet  van economi-  
sche betekenis  voor  de teelt  van  k laverzaad  in Neder land .  

Dasyneura trifolii (F. Loew) verwekt  b ladgal len  op witte klaver,  m a a r  d o o r  
deze aan tas t ing  worden  de p lan ten  niet  in hun no rma le  groei  be lemmerd.  D e  
latEen van  Lestodiplosis pallidicornis Kieffer en van  Phaenobremia aphidivora 
(Riibs.)  zijn roofv i janden;  zij voeden  zieh respectieveli jk met  larven van allerlei 
andere  ga lmugsoor ten  en met  bladluizen,  die op  rode  en wit te  k laver  leven. De  
soor t en  Ametrodiplosis sp., Clinodiptosis sp. en Isodiplosis deutera Milne  f.n.sp. 
leven in de b loemhoofd jes  van rode  klaver,  m a a r  hun juis te  levenswijze is nog 
niet  bekend.  MILNE (1960) en BARNES (1946) vermelden van witte en rode  k laver  
in Engeland  nog de soor ten  Brachyneura squarnigera (Winnertz) ,  Campylomyza 
ormerodi (Kieffer), Clinodiplosis leguminicola Milne  en Giardomyia britannica 
Milne.  Deze soor ten  werden doo r  ons in N e d e r l a n d  t i jdens het  onderzoek  niet  
gevonden.  

Deze publ ika t ie  vermeldt  verder  b i j zonderheden  inzake de levenswijze, de 
morfo log ie  en de ontwikkel ingscyclus  van de behande lde  ga lmugsoor ten ,  ter- 
wijl  ook  aandach t  is bes teed aan  hun economische  betekenis  voor  de teelt  van  
wit te  en rode  klaver  in Nede r l and  

REFERENCES 

BARNES, H. F., - 1928. British gall midges II. Ent. mon. Mag. 64: 68-75, 142-148. 
BARNES, H. F., - 1946. Gall midges of economic importance, Vol II: Gall midges of fodder 

crops, London: 36-38. 
BARNES, H. F., - 1954. Gall midges living in white clover flowers. Entomologist 87: 258-264. 
BisHoP, W . , -  1954. Life history and habits of a. new seed midge, Dasyneura gentneri 

Pritchard. J. econ. Ent. 47: 141-147. 
EDWARDS, F. W., - 1937. New records of British Cecidomyidae (Diptera) with taxonomic 

notes on certain genera. Ent. mon. Mag. 73: 145-154. 
EDWARDS, F. W., - 1938. On the British Lestremiinae, with notes on exotic species, 4 (Dip- 

tera, Cecidomyidae). Proc. R. ent. Soc. Lond. (B) 7: 173-182. 
FELT, E. P., - 1907. Studies in Cecidomyidae II. Bull. N.Y.St. Mus. 124: 307-442. 
FLETCHER, J.,- 1903. Insects injurious to Ontario crol~s in 1903. 34th. Rep. ent. Soc. Ont. : 

64. 
JARVIS, T. D., - 1906. Two insects affecting red clover-seed production. 37th. Rep. ent. Soc. 

Ont. : 42-43. 
KIEFFER, J. J., - I889. Neue Beitrgge zur Kentniss der Gallmticken. Ent. Nachr. 15: 152. 
KIEFFER, J. J., - 1890. Ueber Lothringische Gallmuecken. Verh. zool.-bot. Ges. Wien 40: 

197-206. 
KIEFFER, J .  J . ,  - 1896. Neue Mittheilungen fiber Gallmticken. Wien. ent. Zeit. 15: 85-105. 

186 



KIEFFER, J. J . , -  1912a. Contribution ~t la connaissance des C6cidomyies. Marcellia 11: 
225-226. 

KIEFFER, J. J. ,  - 1912b. Neue Gallmiicken-Gattungen, Bitsch. 
KIEFFER, J. J . , -  1913. Nouvelles c6cidomyies mycophiles et xylophiles. Marcellia 12: 45-46. 
LINTNER, J. A.,  - 1879. The clover-seed fly - a new insect pest. Canad. Ent. 11 : 44-45. 
LOCHHEAD, W . , -  1903. Insects of the season. 34th. Rep. ent. Soc. Ont. : 34. 
LoEw, F . , -  1874. Beitrfige zur Kenntniss der Gallmuecken. Verh. zool.-bot. Ges. Wien 24: 

143-162. 
LOEW, F . , -  1888. Mittheilungen tiber neue und bekannte Cecidomyiden. Verh. zool.-bot. 

Ges. Wien 38: 233. 
MAC DOUCALL, R. S . , -  1913. The red clover gall gnat, Amblyspatha ormerodi nov. sp. 

Kieffer. J. Bd Agric. 20: 225-230. 
MAMAJEV, B. M . , -  1961. Neue Gallmticken der Gattung Ametrodiplosis Rtibs. (Diptera, 

Itonididae). Acta Soc. ent. Cechosl. 58: 384-388. 
MARKKULA, M . , -  1959. Ptma-apilan siementuholaisten levinneiyys, runsaus ja tuhoisuus 

suomessa seka tuhojen torjunta. Valtion maatalouskoetoiminnan tiedonantoja 239. 
METCALF~, M. E., - 1933. Dasyneura leguminicola (Lintn.), the clover seed midge. Ann. 

appl. Biol. 20: 185-204. 
MmNE, D. L . , -  1960. The gall midges (Diptera: Cecidomyidae) of clover flower heads. 

Trans. R. ent. Soc. Lond. 112, pt. 5: 73-108. 
NIJVELDT, W.,  -- 1954. The range of prey of Phaenobremia aphidivora Rtibs. and Ph. urti- 

cariae Kieff. (Diptera, Itonididae). Ent. Ber. 15:207-211. 
NIJVELDT, W., - 1955. Additional notes on my paper on the range of prey of Phaenobremia 

aphidivora Rtibs. and Ph. urticariae Kieff. (Diptera, Itonididae). Ent. Ber. 15: 436-437. 
NUVELDT, W . , -  1957. Aphid-eating gall midges (Cecidomyidae), with special reference to 

those in the Barnes collection. Ent. Ber. 17: 233-239. 
PRITCI-IARD, A. E . , -  1953. The white clover flower midge as differentiated from the red 

clover flower midge. Pan-Pacif. Ent. 29: 128-132. 
ROBSAAMEN, E. H., - 1891. Ueber Gallmiicken aus zoophagen Larven. Wien. Ent. Zeit. 10: 

6-16. 
ROBSAAMEN, E. H., - 1895. Cecidomyidenstudien II. Ent. Nachr. 21 : 257-263. 
RfJBSAAMEN, E. H., - 1911. Ueber deutsche Gallmiicken und Gallen. Z. wiss. Ins. Biol. 7: 

278-279. 
R/3BSAA~N, E. H . , -  1912. Ueber deutsche Gallmticken und Gallen. Z. wiss..Ins. Biol. 8: 

97-102. 
RfOBSAAMEN, E. H., - 1917. Cedidomyiden Studien VI. S. B. Ges. naturf. Fr. Berl.: 60-64. 
VOtJrCASSOVITCH, P., - 1925. Observations biologiques sur un Dipt~re, Isobremia kiefferi n. 

sp. parasite des pucerons. C. R. Soc. Biol. 92: 357-359. 
WEHRLE, L. P . , -  1929. The clover-flower midge (Dasyneura leguminicola Lintner). Bull. 

Cornell agric. Exp. Sta. 481 : 1-35. 
~VINNERTZ, J., - 1853. Beitrag zu einer Monographie der Gallmticken. Lilmaea ent. Berl. 8: 

154-322. 

187 


