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SUMMARY: The two eupodid species, Benoinyssus momeni and Eupodes bakeri.
successfully reproduced and developed, when fed on either yeast, Fusarium
oxysporum (Schlecht.) or fusarium solani(Mart.). They passed through egg,
larva, proto -, deuto -, tritonymph and adult stages. The durations of the
immature and adult stages, as well as life table parameters were determined.
Yeast and F oxysporum gave the highest reproductive rate as compered to
feeding on F so/ani. Ontogenetic setal development in the comparative study of
the two eupodid life stages indicated that the dorsal idiosomal chaetotaxy and
number of pseudanal setae remained unchanged throughout life cycle. The
increase in genital flap length at each moult is accompained by an increase in the
number of setae situated on the flaps and the number of these setae provides the
simplest method of separating the nymphal stages. The cheatotaxy of coxae and
trochanters also provide a method to separate nymphal stages.

INTRODUCTION
The family Eupodidae contains soft- bodied (unsclerotized) mites which are small to very small (down
to c. 200 urn long). It has a world -wide distribution,
although, in common with many poorly known
arthropod groups, most described species inhabit
temperate to cold regions (BooTH et al. 1985). Unfortunately, few species are known throughout their life
cycle and consequently there is little information
about biological aspects.
The present study was performed to investigate
certain aspects of biology for two eupodid species,
Benoinyssus momeni (Abou-Awad) and Eupodes
Bakeri Abou-Awad, El-Sawaf & Abdel-Khalek

(2005). l.ife table parameters and the effects of different fungi on development and reproduction were
studied. A comparative study of the idiosomal and
leg chaetotaxy of the larva, nymphs, and adult and
the effectiveness of various aspects of the chaetotaxy
in separating imrnatures were also studied.

MATERIAL AND METHODS
Two types of plastic cells containing a floor of
plaster of paris and activated charcoal (mixed in a 9 :
1 ratio) were used. The big rearing cells were 2. 5 cm in
diameter and 2 cm in depth and used for laboratory
cultures, whereas the small ones were 1.0 cm in
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48diameter and 0.8 cm in depth and were used for
biological experiments. A heavy glass cover was used
for each cell to prevent the escape of mites. The
plaster floor was kept moderately moist by adding of
distilled water to the surface. Both Benoinyssus
momeni and E bakeri were maintained on yeast as a
satisfactory diet. Females of the both species were
kept in rearing cells to lay eggs and newly hatched
larvae were used for biological studies.
To study the effect of different diets yeast , (Fusarium oxysporwn (Schlecht.) and Fusarium solani
(Mart.)) on the post embryonic development and
adult fecundity, newly hatched larvae were transferred individually to the experimental cells (35 for every
test) and each supplied with a single diet till maturity.
Replacement of fresh yeast and fungi was carried out
daily and records of development were reported twice
daily.
Replacement of rearing cells was conducted
between new males and females for 24 h to allow
insemination of virgin females by spermatophores
(not easy to recognize)left by new males in rearing
cells. Then each adult was transferred back to its
original cell. The number of eggs laid and survived
eupodids were recorded daily. Eggs were removed
daily to other big cells for recording certain biological
observations.
Experiments were conducted under laboratory
conditions at a temperature ranged between
23 ± 2°c for E. bakeri) to 28 ± 2°c (for B. momeni)
(individuals of the previous mite require low temperature than those of later ones) and 6/18 hours light
/dark periods. Immature and adult stages were mounted in Hoyer's solutions, as modified by ScHUSTER &
PRITCHARD (1963), for a comparative morphological
study of the life stages. Life table parameters constructed according to the formula given below by
BIRCH (1948) as elaborated by HoWE ( 19 53), AND REW ARTHA & BIRCH (I954), LAING (1968), HAZAN et al.
(1973) and LAN- MA & LAING (1973) as follows:
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RESULTS AND DISCUSSION
Biology
1- Be11oinyssus mome11i (Abou-Awad)
Benoinyssus momeni successfully developed from
larva to adult when fed on fungi . Table 1 shows that
B.momeni passed through the egg, larva, proto -,
deuto -, tritonymph and adult stages. Females usually
deposited eggs either singly or scattered on the fungi
mycelium. The newly deposited translucent eggs
turned to whitish before hatching.
Eggs are oval in outline. They measure about 6881 urn in length and 45-54 urn in width. Hatching
lasted few minutes. Larva usually stood beside the
egg shell on fungi micellium for a while, then began
moving.
The diets of yeast and F. oxysporum reduced
development time by shortening the period of
incubation and immature stages from those fed
on Fsolani. The quiescent larva, proto -, deuto -,
and tritonymph showed almost the same trend
of differences and comprised 28.7%, 27.5% and
32.1% of the total duration of the life cycle,
when feeding on the three fungal diets, respectively. The whole life cycle averaged 17.4, 17.8 and
21.8 days on each diet respectively. The fungivorus,
B. momeni seemed thelytokous as it reproduced
without using males. This findings agrees with
that obtained by EHRENSBERGER (1977) who reported
that the phenomenon appeared in a few eupodoid
species.
Oviposition period was almost the same on the
three diets. To the contrary, the yeast exhibited a long
period of longevity which was different from that
obtained with F oxysporum and F solani diets. On
F solani, the adult female life span appeared to be
significantly longer than obtained on either yeast or
Foxysporum (TABLE l).The total number of deposited eggs/female averaged 26.7, 21.1, and 13.0 eggs,
when fed on yeast, Foxysporum and Fsolani diets,
respectively.

-49Type of food:
Mite stage
Egg
Larva
Quiescent larva
Protonymph
Quiescent
Deutonymph
Quiescent
Tritonymph
Quiescent
Total
Pre- oviposition period
Oviposition period
Post-oviposition period
Total fecundity
Life span
%Surviving
Number of observation

F. oxysporum
Female
Male
4.8 ± 0. 13
4.6 ± 0.16
2.5 ± 0.17
2.0 ± 0.00
1.7 ± 1.15
1.5 ± 0.17
2.1 ± 0.10
2.0 ± 0.15
1.0 ± 0.00
1.0 ± 0.00
2.3 ± 0.15
2.00 ± 00
1.2 ± 0.13
1.2 ± 0.13
1.2 ± 0.13
1.0 ± 0.00
1.0 ± 0.00
1.0 ± 0.00
17.8 ± 0.13a
16.3 ± 0.26a
2.4 ± 0.16
11.5 ± 0.34
11.9 ± 0.68
21.1 ± 0.72b
43.6 ± 0.82a
36.4 ± 0.72a
100
100
20
15

F. so/ani
Female
Male
5.2 ± 0.13
4.7 ± 0.15
3.2 ± 0.20
2.4 ± 0.16
2.0 ± 0.00
1.9 ± 0.10
2.1 ± 0.10
2.4 ± 0.16
2.0 ± 0.00
1.6 ± 0.16
2.6 ± 0.16
2.2 ± 0.16
1.7 ± 0.15
1.00 ± 0.00
1.7 ± 0.15
2.1 ± 0.18
1.3 ± 0.1 5
1.1 ± 0.10
21.8 ± 0.20b
19.4 ± 0.16b
2.7 ± 0.15
10.4 ± 0.34
12.9 ± 0.74
13.0 ± 0.56c
47.8 ± 0.48b
39.7 ± 0.67b
100
100
18
17

Yeast
Female
Male
4.6 ± 0.16
4.5 ± 0.17
2.2 ± 0.13
2.0 ± 0.0
1.7 ± 0.15
1.5 ± 0.17
2.1 ± 0.10
2.0 ± 0.00
1.1 ± 0.10
1.3 ± 0.15
2.2 ± 0.13
2.1 ± 0.10
1.4 ± 0.16
1.1 ± 0.10
1.3 ± 0.15
1.0 ± 0.00
1.0 ± 0.00
1.0 ± 0.00
17.4 ± 0.16a
16.7 ± 0.15a
1.8 ± 0.13
11.3 ± 0.40
15.4 ± 0.69
26.7 ± 0.87a
45.9 ± 0.57ab
37.7 ± 0.70ab
100
100
25
10

Different letters in the horizontal column denote significant difference (F-test,P<O.Ol ).

TABLE 1: Average duration in days (mean ± S.D) of various stages and oviposition rate of B. momeni at 28°C and 6/18 h light/dark periods.

Type of food
Mite stage
Egg
Larva
Quiescent Larva
Protonymph
Quiescent
Deutonymph
Quiescent
Tritonymph
Quiescent
Total
Pre- oviposition period
Oviposition period
Post- oviposition period
Total fecundity
Life span
%Surviving
Observations

F. oxysporum
Female
Male
6.5 ± 0.17
5.5 ± 0.17
2.4 ± 0.16
2.9 ± 0.18
2.5 ± 0.17
2.1 ± 0.10
3.6 ± 0.22
4.6 ± 0.27
2.2 ± 0.13
2.1 ± 0.18
4.8 ± 0.29
4.5 ± 0.17
2.2 ± 0.13
2.1 ± 0.18
3.6 ± 0.16
3.5 ± 0.17
1.5 ± 0.17
2.1 ± 0.18
30.8 ± 0.20a
27.9 ± 0.23a
2.3 ± 0.15
13.9 ± 0.53
14.2 ± 0.47
34.4 ± 0.98a
61.2 ± 0.74a
55.7 ± 0.76b
100
100
25
10

F. so/ani
Female
Male
6.6 ± o.l6
6.3 ± 0.15
4.1 ± 0.23
3.2 ± 0.13
2.6 ± 0.16
2.3 ± 0.15
4.6 ± 0.16
3.7 ± 0.26
2.5 ± 0.17
2.2 ± 0.13
4.8 ± 0.20
4.0 ± 0.21
2.2 ± 0.13
2.2 ± 0.13
3.8 ± 0.13
3.8 ± 0.25
1.8 ± 0.13
2.0 ± 0.16
33.0 ± 0.33b
29.7 ± 0.26b
2.4 ± 0.16
13.7 ± 0.37
11.5 ± 0.40
31.0 ± 0.93b
60.6 ± 0.45a
54.4 ± 0.89b
100
100
20
15

Yeast
Female
Male
6.4 ± 0.22
6.2 ± 0.25
3.6 ± 0.16
3.3 ± 0.17
2.5 ± 0.17
2.5 ± 0.17
4.5 ± 0.17
4.4 ± 0.16
2.4 ± 0.16
2.5 ± 0.16
4.6 ± 0.22
4.4 ± 0.16
2.3 ± 0.15
2.3 ± 0.15
3.7 ± 0.15
3.6 ± 0.16
1.6 ± 0.16
1.4 ± 0.16
31.6 ± 0.40a
30.6 ± 0.29ab
2.4 ± 0.16
13.8 ± 0.61
I 1.7 ± 0.40
35.0 ± 0.90a
59.5 ± 0.43a
55.6 ± 0.85b
100
100
22
13

Different letters in the horizontal column denote significant difference(F-test, P < 0.01).

Table 2: Average duration in days (Mean ± S. D.) of various stages and oviposition rate of E. bakeri at 23°Cand 6/18 light/dark period.

Different food substances
Parametrs
Net reproduction rate (Ro)
Mean generation time (T)
Intrinsic rate of increase(rm)
Finite rate of increase (e rm)
Time 50% mortality (days)
Sex ratio (female/total)
Sex ratio) female: male)

F. oxysporwn
B.momeni
29.59
14.73
40.29
26.14
0.0841
0.1029
1.09
1.11
60
42
20/35
25/35
2.5:1
1.3:1

E. bakeri

F. so/ani
B.momeni
8.52
30.44
0.0704
1.07
47
18/35
1.1:1

Yeast

E. bakeri

E. bakeri

21.54
41.79
0.0735
1.08
60
20/35
1.3:1

24.94
41.68
0.0772
1.08
59
22/35
1.7:1

B.momeni
21.84
24.84
0.1241
1.13
45
25/35
2.5:1

TABLE 3: Life table parameters of the eupodid mites E. bakeri sp. at 23°C and Benoinyssus momeni at 28°C and 6118 light/dark periods.
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I: Genital male area of two eupodid species, (A) Benoinyssus momeni and (B) E. bakeri.

The data in TABLE 3 show that the multiplication
per generation (Ro) was 21.84, 14.73 and 8.52 times in
a generation time (T) of 24.84, 26.14 and 30.44 days,
while the intrinsic rate of increase (rm) averaged
0.1241 , 0.1029 and 0.0704 individual/ 'i?/day, when
B. momeni fed on the aforementioned diets, respectively. Thus, it can be concluded that the reproduction
rate was the highest on a yeast diet. Yeast also gave
the highest females ratio in the sex ratio as compared
to feeding on both other fungal diets (TABLE 3).

2- E. baked A., E. & A.
It was found that feeding E. bakeri on both of F
oxysporum and yeast had acclerated female development by slightly decreasing period of immature stages than those fed on F. so/ani (TABLE 2). The female
quiescent immature stages on the three diets did not
show significant difference in total duration of the life
cycle, the total life cycle being completed in 30.8, 31 .6
and 33.0 days, respectively. It is of interest to note

that the feeding habits, oviposition and hatching process were similar to that of B. momeni. Insemination
took place after female emergence from the last
quiescent stage. Unfertlized females were found to
produce only female offspring, while both males and
females were produced by fertilized females .
Females deposited an average number of 34.4, 35.0
and 31.0 eggs (TABLE 2), during an average oviposition period 13.9, 13.8 and 13.7 day and then survived
an average post- oviposition period 14.2, 11.7 and
11.5 days when fed on F oxysporum, yeast and F
so/ani diet respectively.
A comparison of the life table parameters of the
E. bakeri revealed that the multiplication per generation (Ro) was 29.59, 24.94 and 21.54 times in a
generation time(T) oF 40.29, 41.68 and 41.79 days,
when mite fed on F oxysporum, yeast and F so/ani,
respectively (TABLE 3). This meant that F oxysporum
and yeast were also more suitable, similar to B.
momeni, for developing and fecundity of E. bakeri

-51Idiosomallength

Gen ital flap length

Stage

B.momeni E. bakeri B.momeni E. bakeri

Larva

121
(121-135)

170
(167-170)

Pro tonymph

123
(123-156)

187
(187-193)

11
(11-15)

Deutonymp

165
(165-173)

198
(198-203)

Tritenymph

196
(194-198)

Adult
Female
Adult Male

Leg length
B. momeni
I

11

Ill

79
(68-79)

64
(59-64)

64
(64-72)

15
(15-19)

110
(99-114)

62
(62-74)

68
(63-75)

17
(15-17)

29
(29-33)

133
(133-141)

79
(79-81)

83
(80-83)

202
(202-260)

20
(20-24)

40
(33-40)

145
(145- 149)

92
(92-94)

233
(212-280)

396
(302-410)

42
(42-44)

198
(195-210)

329
(329-335)

24
(24-25)

TABLE

-

-

Specimens observed

E. bakeri

I

11

Ill

-

IV

103
(100-106)

93
(92-94)

98
(95-98)

77
(72-81)

139
(139-143)

95
(95-103)

95
(95-102)

97
(97-105)

IV
-

B. momeni E. bakeri
6

3

110
(109-111)

7

5

198
121
123
163
(198-301) (121-125) (123-1 28) (163-165)

9

9

103
121
211
136
132
172
(103-130) (121 -1 32) (211-280) (136-153) (132-158) (172-194)

15

11

68
(51-68)

245
150
204
414
162
234
248
330
(176-248) (103-153) (112-167) (132-207) (360-440) (185-234) (225-248) (256-330)

15

11

51
(44-51)

198
117
125
156
378
243
284
266
(170-198) ( 109-1 25) (122-125) (149-165) (207-378) (167-311) (203-297) (180-388)

15

7

4: Idiosomal, genital flap and leg lengths of the different active stages in the two eupodid species, B. momeni and E bakeri.

Moreover, F. oxysporum gave the highest females
ratio in the sex ratio as compared to feeding on both
other diets.
It can be concluded that the previous data showed
that both B. momeni and E. bakeri could successfully
feed and develop on several fungi diets. However
several species of Prostigmata, Mesostigmata and
Cryptostigmata are predominantly fungal feeders
and ingest spores and fragments of plant materials
(REDDY et al, 1978; EVANS & TILL, 1979; SHEREEF &
SOLIMAN, 1980).
ONTOGENY
Developmental stages of the two eupodid species,
B. momeni and E. bakeri were examined in detail, to

evaluate the effectiveness of various aspects of the
chaetotaxy in separating immatures. Measurements
of the idiosoma, gential flap, leg lengths and the
number of specimens observed in each stage are given
in TABLE 4. Larva of both species is easily recognized
because it is a hexapod. It lacks any differentiation of
the genital region. Differences among the three nymphal stages were originally thought to be subtle, but
no detectable differences exist in the chaetotaxy and
structure of dorsal idiosomal setae, pseudanal setae,
subcapitulum,chelicerae and palps.
It was not possible to differentiate between males
and females during nymphal stages. Even, for adults,
the same difficulty was notified unless oviposition
led to distinguish both sexes, as females reproduce
parthenogenetically. Males may also be recognized
by the presence of an internal sperm sac just ante-

rior to the genital pore (FIG. 1). Coxae and leg
segments are deficient in setae and solenidia, which
are added progressively during ontogeny. All immature stages lack eugenital setae and a certain number
of genital papillae and genital and aggential setae,
and it is by the state of the genital region that
the immature stages can most readily be separated
from each other. The discussion of comparative
morphology is limited to characteristics of idiosoma
and legs.
Dorsal idiosoma. In the larva of B. momeni and E.
bakeri, there are 12 pairs of setae located dorsally, 4
pairs on the prodorsum and 8 pairs on opisthosoma.
No changes occur in the number and position of the
dorsal setae through all active stages. The number
and position of the pseudanal setae remain constant
throughout the life cycle. All stages subsequent to the
larva have a ventrally located gential pore that is
covered by two longitudinal shields, the average
lengths of which are given in Table 4. Shield length
may be a sexually dimorphic character in nymphs but
to lesser degree than in adults. The increase in genital
shield length at each moult is accompained by an
increase in the number of setae situated on the shield.
One pair of genital setae is present in the protonymph. At each of the moult to deutonymph and
tritonymph, an additional pair is added(FrG. 2). In
passing from tritonymph to mature female and male
of B. momeni and E. bakeri 3 pairs of genital setae are
added for the total complement of 6 pairs, for each
respectively. The number of genital setae provides the
simplest method of separating the nymphal stages.
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FIG. 2: Ventral chaetotaxy of the larval, three nymphal and adult stages of (A) B. momeni and (B) E. bakeri.
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FIG. 3: Chaetotaxy of the dorsal and ventrallegsurfaces of the larval, three nymphal and adult stages of (A) B. momeniand E. bakeri.
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Larva

Protonymph

Deutonymph

Tritonymph

Adult

B.momeni

E. bakeri.

B. momeni

E. bakeri

B. momeni

E. bakeri

B. momeni

E. bakeri

B. momeni

E. bakeri

Dorsal

CTFGTT

CTFGTT

CTFGTT

CTFGTT

C TFGTT

CTFGTT

CTFGTT

CTFGTT

CTFG TT

CTFGTT

0010767 00118913

I

0 0 l 12 5

00 I I 25

003336

002226

004536

005345

005547

006567

II

002 I I 3

002123

003234

003236

003234

005233

004323

005345

004323

007457

Ill

002123

00 I I I 3

002223

003223

003223

003234

004223

003237

005223

004338

IV

----- - ---- --

000001

000001

002122

002124

002233

003233

003333

003233

Ventral
I

202226

202216

303129

3 0 2 2 I 11

315449

3 I 7 4 5 11

3 I 55 4 12

3175515

3154412

3 I 8 56 15

II

I 0 2216

I 02I I 5

I 03I 26

I 0 21111

I 1422 5

I 1422 8

I I 52 3 6

I 15339

115238

1163410

Ill

201126

202116

311226

3I 3I I 8

313226

313228

413237

413238

413247

413238

IV

------

------

000005

000005

212227

2I 2 I 38

313239

3132310

313239

3 I 4 2 3 12

TABLE 5: Chaetotaxy of Benoinyssus momeni and E. bakeri legs. Dorsal and ventral refer to surfaces of the leg segments. Leg segments indicated
by C, T, F, G, T, T are coxa, trochanter, femur, genu, tibia and tarsus, in that order.

The protonymph possesses 1 pair of genital papillae
below the genital shields. Aggential setae bracket the
genital flaps in all stages except the protonymph.
There are 2 pairs in the deutonymph and 4 pairs in tritonymph and mature of B. momeni female and male,
whilst 3 pairs of these setae are added for the total
complement of 7 pairs on E. bakeri female and male.
Since the total complement of aggenital setae and
genital papillae is attained early in the life cycle,
Coxa

Trochanter

Femur

such as B. momeni, this is effective in distinguishing
the various stages of some eupodid species.
LEG CHAETOTAXY.

Table 5 shows the number of coxal and leg setae
(rhagidial and spiniform solenidia excepted). Setae
located on the dorsal and ventral surfaces of the leg
segments in each stage are also illustrated in FIG. 3.
Dorsal setae are represented by black circles.
Genu

Tibia

Tarsus

Species

Larva (I-ll-Ill)
2-1 -2

0-0·0

3-4-3

3-3-2

4-2-4

11-9-9

B. momcni

2-1-2

0-0-0

3-4-3

3-2-2

3-3-2

11-8-9

E. bakeri

Protonymph (1-II-III-IV)
3-1-3-0

0-0-1-0

6-6-3-0

4-3-4-0

5-5-4-0

15-10-9-6

B. momeni

3-1-3-0

0-0-1-0

4-5-6-0

4-3-3-0

3-4-3-0

17-17-11-6

E. bakeri

Dcutonymph (1-II-III-IV)
3-1-3-2

1-1-1-1

9-7-6-4

9-4-4-3

7-5-4-4

15-9-9-9

B. momeni

3-1-3-2

1-1-1-1

12-9-6-4

7-4-4-2

9-5-5-5

16-11-12-12

E. bakeri

Tritonymph (1-II-III-IV)
3-1-4-3

l-l-1-1

10-9-7-5

10-5-4-4

8-5-5-6

19-9-10-12

B. momeni

3-1-4-3

l-1-1 -1

13-10-6-6

10-6-4-4

11-7-6-6

22-14-15-13

E. bakeri

Adult (1-11-III-IV)
3-1-4-3

1-1-1-1

15-9-8-6

11-5-4-5

10-5-6-6

19-11-10-12

B.momeni

3-1-4-3

1-1-1-1

19-13-7-7

13-7-5-4

15-9-6-6

8-17-16-15

E. bakeri

TABLE 6: Ontogeny of coxal and leg setae (excluding solendia) in the two eupodid species B. bakeri momeni and E. bakeri.

VENTRAL IDIOSOMA.

The larval complement of podosomal setae in B.
momeni and E. bakeri is evidently 2 (la, b)- 1(2b)2(3a, b) (BAKER 1995). Setae (le) and (3c) are added

in the protonymph,(4b,c) in the deutonymph and (4a)
in the tritonymph (TABLE 6). Trochanter setae first
appear in the protonymph.Trochanteral setation 0-01-0 in the protonymph, and 1-1-1-1 in the deutonymph and tritonymph for both species. In the larval
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stage, the total setae of femora, genu and tibiae I-III
are 28 and 25 for B. momeni and E. bakeri, respectively. At the moult protonymph, 12 and 10 setae are
added at femora, genua and tibiae segments for the
two species, respectively. No setae on the femur, genu
and tibia of protonymphalleg IV for both species.
The increase from zero to 11 setae on the femur, genu
and tibia of leg IV is an effective critirion for distinguishing between protonymph and deutonymph for
both eupodid species. In passing from deutonymph
to tritonymph, 20 and 30 setae are added, and from
tritonymph to adult stage, 14 and 34 setae are also
added at all segments for B. momeni and E. bakeri,
respectively. This provides a reliable means of differentiating deutonymph, tritonymph and adult.
In addition to setae, rhagidial organs and solenidia
occur on the genu, tibia and tarsi for B. momeni and
only tarsi for E. bakeri. In mature stages of B.
momeni, tarsus I and II each with one rhagidial
organ ; rhagidial organ of tarsus I subtended by a
stellate setae. Genu I and tibia II each with one
dorsoapical rhagidial solenidion (ABou-AwAD
1984). In the present study, the erect famulus of
tarsus I first appears in the protonymph. In the larva
and three nymphal stages, there is I rhagidial organ
on tarsi I and 11 each. A rhagidial solenidion is added
to genu I and tibia 11 in the proto -, deuto -, and
tritonymph (FIG. 3). In E. bakeri, tarsus I and 11 each
with one rhagidial organ with two rhagidial solenidia
in tandem in a common field for adult stages. Larval
and protonymphal tarsi I and 11 both posses one
rhagidial solenidion. Other solenidion is added to
tarsi I and 11 in the deutonymph and tritonymph.Since the full complement is attained at the moult to
deutonymph, solenidia can only be used to differentiate between the protonymph and deutonymph.
These results indicate clearly that the patterns of setal
additions and solenidia, throughout the life cycle,
may help in separating eupodid immatures.
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