




















(VI). The abdomen is strongly curved and the male 
genitalia adhere tightly with the genital area of the 
ovipara. The male clasps the female between ABD 
III and IV with his fore legs and between ABD V 
and VI with his middle legs. His hind legs hold him 
on the needle or other surface (Fig. 1c). The males 
die at the end of October: by mid-November, none 
could be found. Egg laying starts by the middle of 
October, but oviparae persist as late as the end 

of November and into December. Eggs are laid 
singly, more or less near the middle of the length 
of the needle. The freshly-laid egg is light green, 
becoming darker then completely black and shiny 
(Figs. 10 a, b). The eggs of Pseudessigella are 
easy to distinguish from those of Cinara, the latter 
being larger, more oval in shape (with both ends 
rounded), brown, and laid on the needle in groups 
of 6-10 (Fig. 10 c).

Fig. 8.  SEM of genitalia P. brachychaeta male: (a) side view of abdomen showing the structure of the genitalia consisting of sclerotized 
parameres (pp) and everted phallus composed of a sclerotized basal part (bp) and membranous aedeagus (a), with ABD VII- VIII, 
siphunculus (s), cauda (c); (b) magnified side view of the genitalia area with sclerotized band (white arrow), cauda (c), paramere 
projection (pp), basal part of phallus (bp), aedeagus (s); (c) ventral view of genitalia showing the parameres fused basally but with 
separate projections (pp) and the basal part of the phallus (bp); (d) paramere; (e) basal part of phallus (bp), between the paramere 
projections (pp), bearing sensilla-like structures (asterisks); (f) genitalic buds in last instar.

(a)

(c) (d)

(e) (f)

(b)
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Fig. 9.  SEM of P. brachychaeta eggs: (a) egg located on P. wallichiana needle; (b) close-up of egg; (c, d) rounded ring on one of the 
poles of the chorion (white arrow); (e) slightly wrinkled external layer of chorion; (f) grainy and porous internal layer of chorion.

Morphological key to Eulachnini genera

1.	 Body long and narrow, at least three times longer than 
wide; SIPH low, siphuncular sclerite without setae; 
triommatidion absent or vestigial, no ocular tubercle; 
4th and 5th rostral segment fused (URS) or not readily 
distinguishable, blunt, lacking accessory setae; on needles 
of Pinaceae; with or without wax .................. 2 (Eulachnina)

-	 Body oval, less than three times as long as wide; SIPH 
raised as sclerotic cone, siphuncular sclerite usually 
with numerous setae; triommatidion present, located 
on ocular tubercle; 4th and 5th rostral segment usually 
distinct, pointed apically, usually bearing accessory setae; 
usually on ligneous parts of Cupressaceae and Pinaceae; 
if on needles of Pinus, covered in fluffy wax (subgenus 
Schizolachnus) ..............................  Cinara Curtis (Cinarina)

2.	 Antenna 6-segmented; very lightly to moderately covered 
in wax; HT I with 2 dorsal setae ......  Eulachnus Del Guercio

-	 Antenna 5-segmented; usually without or with very little 
wax; HT I with 1-4 dorsal setae .........................................  3

3.	 Pretarsal claw with bifurcate apex; HT I with 2-4 dorsal 

setae .................................................. Essigella Del Guercio
-	 Pretarsal claw simple; HT I with 1 dorsal seta ����������������������

����������������������������������������� Pseudessigella Hille Ris Lambers

Key to Aphididae on Pinus wallichiana 
(characters of Cinara species partly after 
Blackman and Eastop 2017)

1.	 Compound eye present only as triommatidion. On roots �����
�����������������������������������  Prociphilus himalayensis Chakrabarti

-	 Compound eye normal, formed from numerous ommatidia. 
On aerial parts of plant ......................................................  2

2.	 Antenna with 5 segments ..................................................  3
-	 Antenna with 6 segments ..................................................  4
3.	 Claw of HT II with bifurcate apex; HT I with 2-4 dorsal 

setae ........................................  Essigella californica (Essig)
-	 Claw of HT II with simple apex; HT I with 1 dorsal seta ��������

������������������  Pseudessigella brachychaeta Hille Ris Lambers
4.	 URS short and blunt, without accessory setae. Body long 

and narrow, spindle-shaped. SIPH without setae �����������������
����������������������������������������������������  Eulachnus rileyi (Williams)

(a)

(c) (d)

(e) (f)

(b)
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-	 URS long and pointed, with at least two accessory setae. 
Body oval or pear-shaped. SIPH on setose sclerite ..........  5

5.	 Dorsal abdominal setae short and peg-like, 0.04 mm or 
shorter. SIPH on small sclerite having a maximum diameter 

equal to or less than the length of the fourth rostral 
segment .............................................................................  6

-	 Dorsal abdominal setae much longer than 0.06 mm. SIPH 
on well-developed sclerite with a maximum diameter 
usually much greater than length of the fourth rostral 
segment .............................................................................  7

6.	 Femur and tibia conspicuously maculate. ANT VI always 
shorter than ANT V. BL more than 3.70 mm �������������������������
�������������������������������������  Cinara maculipes Hille Ris Lambers

-	 Femur and tibia not maculate. ANT VI longer than ANT V. 
BL less than 2.9 mm �������������������������������������������������������������
����������������������������������  Cinara lachnirostris Hille Ris Lambers

7.	 Fourth rostral segment with more than 7 accessory setae. 
Dorsum with paired sclerotized patches or groups of 
sclerites at least on ABD I and VIII ���������������������������������������
����������������������������������������������������������  Cinara eastopi Pintera

-	 Fourth rostral segment with fewer than 7 accessory setae. 
Dorsum dotted with small sclerites and scleroites on ABD 
I-VI and long cross-bars on ABD VII-VIII ...........................  8

8.	 Dorsal area between SIPH with only a few small and 
rounded scleroites at setal bases. HT I 0.16-0.22 mm, 
without dorsal setae .............. Cinara pinimaritimae (Dufour)

-	 Dorsal area between SIPH with many irregularly-shaped 
scleroites at setal bases. HT I 0.22-0.33 mm, with dorsal 
setae ............................................. Cinara pinea (Mordvilko)

DISCUSSION

Morphology of the sexual morphs

The importance of description of unknown 
morphs or l ife stages has been reported in 
many groups of insects as a first step to better 
understanding their  biology and evolut ion 
(Kalandyk-Kołodziejczyk 2016; Szpila et al. 
2017). The various apterous female morphs 
in the subfamily Lachninae are known to be 
similar in their general and even in their detailed 
morphology. Fundatrices (stem mothers) in the 
genus Stomaphis Walker are often very similar to 
other viviparous generations without any significant 
morphological differences (Depa and Kanturski 
2014). On the other hand, some fundatrices in 
the genus Eulachnus Del Guercio can be easily 
distinguished from other viviparae as they have 
pseudosensoria on the hind tibiae. Contrary to the 
norm, oviparae may lack pseudosensoria (e.g., 
Stomaphis or Pterochloroides Mordvilko) requiring 
examination of much less obvious morphological 
characters such as modest differences in the size 
or pilosity of the genital plate (Wieczorek et al. 
2013; Depa et al. 2015).

Most sexual females of Lachninae, and 
especially Eulachnini, including Pseudessigella, 
exhibi t  the typical condit ion of a more-or-
less swol len h ind t ib ia bear ing numerous 
pseudosensoria. The presence of pseudosensoria 

Fig. 10.  Eggs of P. brachychaeta and Cinara maculipes 
on P. wallichiana needle: (a) freshly-laid single egg of P. 
brachychaeta; (b) P. brachychaeta egg several days old; (c) 
comparison of single eggs of P. brachychaeta (upper two 
needles) and a group of Cinara maculipes eggs laid in row (lower 
needle).

(a)

(b)

(c)
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on slightly swollen hind tibiae, as well as a longer 
and wider genital plate, clearly distinguishes the 
ovipara from the apterous vivipara. The oviparae 
are also larger, with a longer and wider abdomen 
(Fig. 5a), and possess longer setae on the 
dorsal side of body. The pseudosensoria of P. 
brachychaeta are located on the ventral side of 
the tibia and are easily visible, heterogeneous in 
shape and size. The pseudosensoria in Eulachnus 
are easily visible, usually homogeneous in shape 
and size, smaller and more numerous (30-100) 
than those in Pseudessigella, and located on the 
entire surface of the tibia. The oviparae in Essigella 
are unknown in many species; however, in those 
that have been described, the pseudosensoria 
tend to be heterogeneous, less numerous (5-27), 
and often difficult to distinguish (Sorensen 1994; 
Kanturski and Wieczorek 2014.

The males in Lachninae can be apterous 
or alate. The male of P. brachychaeta is small 
compared to the larger ovipara (Fig. 1), being 45-
52% of her size. This male dwarfism is known 
in other aphid subfamilies such as Anoeciinae, 
Eriosomatinae, Hormaphidinae, Mindarinae, and 
Thelaxinae (Blackman and Eastop 1994, 2017, 
Wieczorek et al. 2011, 2014; Depa et al. 2015), 
but in these groups the oviparae are also smaller 
relative to the viviparous generations. Stomaphis 
is the only other lachnine genus to exhibit male 
dwarfism: the length of the male is 37-53% the 
length of the ovipara (Depa et al. 2015).

Morphologically, the Pseudessigella male 
resembles more the poorly-known male of 
Essigella, described in only two of 13 species 
(Sorensen 1994; Blackman and Eastop 2017). 
The Essigella male is only slightly smaller than 
the conspecific vivipara and ovipara, has slightly 
longer antennae and legs, and is characterized by 
a lack of siphunculi and the presence of secondary 
rhinaria only on ANT III (13-15) and ANT IV (8-
10) (Sorensen 1994). The absence of siphunculi 
in male Essigella is probably an autapomorphy 
of the genus. The male of Eulachnus is the best 
known of the Eulachnina. With the exception of 
E. isensis Sorin from Japan, in which the male 
is apterous and smaller than the female, but not 
dwarfish (Sorin 2012), all Eulachnus males are 
alate. The Pseudessigella male shares with the 
male of Eulachnus the presence of siphunculi 
(although those in Pseudessigella are very small 
and poorly-developed) and secondary rhinaria on 
the last antennal segment (6-10 in Pseudessigella 
and 1-13 in Eulachnus). This latter character is 
also seen in some males of Cinara (Pintera 1968). 

Also, the genitalic morphology of Eulachnus and 
Pseudessigella is very similar, especially the size, 
shape and development of parameres, which in 
both taxa are short projections, fused basally, and 
with a similar number of setae (trichoid sensilla) 
(Wieczorek et al. 2012. The basal part of the 
phallus is the most distinguishing part of the genital 
apparatus of these genera. In Pseudessigella 
this structure is evidently a flat and wide triangle 
with a broad, almost rounded apex, whereas in 
European Eulachnus it is either a more or less 
tubular, narrow triangle, with more pointed apex, 
or it is completely tubular and rounded (Kanturski 
et al. 2015). Sensilla-like structures reported on 
the basal ventral portion of the phallus have not 
been observed in any other aphid, albeit probably 
due to specimen positioning and preparation: 
variably positioned phallus or everted aedeagus. 
The membranous or faintly-sclerotized projections 
of these sensilla confirm their sensory function, 
probably during eversion and positioning of the 
aedeagus.

The genus-level features of Pseudessigella

The absence of dorsal setae on HT I was 
cited as a diagnostic character of Pseudessigella 
in both its original description (Hille Ris Lambers 
1966) and its redescription (Sorensen 1991). 
However, we observed a single dorsal seta on HT I 
in apterous viviparae and sexuales from India. Re-
examination of the type material of P. brachychaeta 
revealed that the viviparae all have one dorsal 
seta on HT I. The seta in question is simply broken 
off and missing in some prepared specimens, 
but remnants remain visible. Sorensen (1991) 
wrote that the head is unfused with the pronotum, 
although in all specimens, and indeed Sorensen’s 
(1991) figure 1, the head and pronotum are clearly 
fused.

Biology, behavior, and distribution of 
Pseudessigella brachychaeta

The first records of oviparae and males 
provide new data on the biology of this species. 
Pseudessigella brachychaeta is a holocyclic 
species with a typical Lachnine life cycle of 
parthenogenetic, viviparous generations in 
the spring and summer, and a single sexual 
generation in the autumn (Depa 2013). Despite 
regular observations and sampling during the 
spring and summer, the alate viviparae remain 
unknown. This corroborates the hypothesis that 
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Pseudessigella is biologically more closely related 
to Essigella than to Eulachnus, as the alatae are 
also rare or unknown in many Essigella species 
(Sorensen 1991, 1994). In Eulachnus, alate 
viviparae are found frequently and are sometimes 
very numerous, especially in the spring (Carter 
and Maslen, 1982. The adult males of Eulachnus 
species occur in October (nymphs with genitalic 
buds were found in September) (Kanturski et al. 
(unpublished data)).

Until recently, Pseudessigella was the most 
poorly known genus in the tribe Eulachnini. Hille 
Ris Lambers (1966) provided a short description 
of the genus and only a text description of the 
species P. brachychaeta. Although Sorensen 
(1990) redescribed the genus and discussed 
its relationship with Eulachnus and Essigella, 
his studies were based only on the type series. 
Görür et al. (2011) reported the presence of P. 
brachychaeta in northeastern Turkey, well outside 
the natural range of P. wallichiana, and in the 
absence of additional information we consider this 
record suspect. Despite many investigations of the 
aphid fauna of northern India, with 310 recorded 
species one of the best investigated of the five 
biogeographical areas in India (Ghosh 1982; 
Agarwala and Ghosh 1984; Ghosh and Singh 
2000), representatives of this genus were not 
recovered until now. Moreover, Naumann-Etienne 
and Remaudière (1995) reported that, despite a 
long-term (1987-1992) study of the aphid fauna of 
Pakistan, including in Murree, P. bachychaeta had 
not been seen since its original discovery.

The presence of P. brachychaeta in Yousmarg 
in India confirms that this species is montane and 
will likely be found in other places within the natural 

range of P. wallichiana. Located at elevations 
between 1500 and 3600 m, the Himalayan white 
pine (Figs. 1d, e), also known as the Bhutan pine 
or the blue pine, has a native and restricted range 
in the mountainous areas of Afghanistan, Bhutan, 
China, Myanmar, Nepal, and Pakistan (Fig. 11) 
(Farjon and Page 1999). This pine species has 
been introduced in Europe, southern Africa, and 
North America (Orwa et al. 2009).

With this and another recent study (Kanturski 
et al. 2017), Pseudessigella has gone from being 
one of the least to one of the best well-known 
genera of Lachninae. Its phylogenetic placement 
close to Essigella and Eulachnus is not in doubt, 
but its various morphological, biological, and 
geographic similarities with one or both of these 
other genera suggest competing hypotheses 
of speciation that may be answered following a 
thorough cladistics analysis.

CONCLUSIONS

The present study confirms that the aphid 
genus Pseudessigella expands its range in 
the area of natural range of the host plant P. 
wallichiana. The presence of sexual morphs which 
are for the first time described in this paper confirm 
that the genus and species is characterized by a 
holocycle. Characters of the oviparous female and 
male clearly confirm that description of unknown 
morphs and life stages is crucial for the better 
understanding of evolution and phylogenetic 
relationships of many insect taxa, especially the 
studied tribe Eulachnini.

Fig. 11.  Distribution of Pinus wallichiana as recorded by GBIF (green dots) and the two known localities of P. brachychaeta (red stars) 
in Pakistan and India.
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