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Abstract

['reeze-dried hovine dung reconstituted with water was tested for rearing of

horn fly larvea in the laboratorv. The moisture content in the diet suitable [or

the larval and pupal development ranged [rom 80 to 85%. The larval density

suitable for the development was 10 per 10g of the diet. The horn fly larvae could

be reared satisfactorily with freeze-dried bovine dung in the laboratory.

Introduction

In many insecls including muscid flies,
artificial diets have been developed for con-
tinuous rearing in the laboratory without
natural diets (¢f Sincw, 1977). In the house
[lv, Musca domestica, and the stable f[ly,
Stomoxys ealeitrans, various artificial diets
for the larvae have been developed and used
for mass rearing in the laboratory (Basen,
1947; House and Barvrow, 1958; Monrok, 1962;
Asntrart, 1984; Barey et al., 1978), while in the
horn fly, Haemataobia irritans,several attempts
to devlop artificial diets for complete rearing
ol the larvae in the laboratory have failed
(Depner, 1962; Harris, et al., 1967: EsHLE et
al., 1973).

required for Lhe larval rearing of the horn fly.

50 fresh bovine dung 1s always

Although this material is the natural diet [or

larval devlopment, 1ts use in the laboratory

had certain disadvantages such as the nec-
cesity of maintaining animals, contamination
of other insects and pathogenic bacteria, and
need of storage in a relrigerator. The use of
a dry medium thal could be reconstituted with
water  when  used  would eliminale  these
problems.

In this study, an attempt was made to rear
the horn Iy larvae in the laboratory by the

use of freeze-dried instead of fresh bovine dung.
Materials and Methods

Insects used

lHorn fly eggs were obtained according to
the way reported by Kuramocwr (1985).
Bovine dung

IFresh bovine dung just uller excretion was
collected from the pasture ol the Obihiro Umi
versity ol Agriculture and Veterinary Medi-

cine where 40 holsleins were grazed. Fresh
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bovine dung, which was contaminated by no
insects and was approximately 86% in moisture
content, was used [or examinations. A part of
the dung was freeze-dried by the freeze dryer
(LABCONCO® Freeze Dryer 18). The dried
materials were reconstituted with water (70,
75, 80, 85 or 90% moisture content) just before
the start of examinations.
Insect rearing methods

The eggs were sesded on 10g of each larval
diet (fresh bovine dung ar freeze-dried dung
with water) in plastic petri dishes (9em in
diameter and 1.5em in height). Larvac were
reared in an incubator adjusted at 25=2C, 70%
RH and continuous light.  Pupae were col-
lected from diets 10 davs after egg seeding and
weighed. About 50 pupae were placed together
in a plastic cup (9em in diameter and Sem in

height) under the same condition as the case

of the larvae. Newly emerged adult flies
were reared under the same conditions as
reported by Kuramocnr (1985) and fed with

hovine blood containing acid citrate dextrose

and antibiotic.
Results and Discussion

Table 1 shows the elfect of moisture content
in diets on the larval development of the horn
fly. The hatching rate of the cggs was 96% on

the averape and there were no significant dif
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ferent in moisture content (P=0.01). Pupation
rate of the larvae reared with diets containing
moisture of 75, 80 and 85% was 94, 98, and
97%, respectively. Pupation rate of the larvae
however, reared with the diet containing 90
% maoisture, was 38% and this value was
significantly lower than those of the former
values (P=0.01). [Futhermore, no pupae were
obtained from the dung with 70% moisture
content. From these results, 1t was comfirmed
that suitable moisture content in diets for the
larval development of the horn fly ranged [rom
75 to 85%.
reported by TTammer (1942), Greer and BuTLer
(1973) and Bav (1982). On the
hand, when the larvae were reared on
85%

moisture content), the pupation rate was 5%,

This result 15 similar to the results

PaLMErR and
other
natural fresh dung (approximately
significantly lower than that of the dried dung
(85%

hecause the natural dung contains much patho-

maoistare). This difference might be
genic hacteria, as the pathogenic (anaerobic)
hacteria in the dung decrcases by freeze-drying
Mean

weight to the pupae from the larvae on the

{(Nakano, personal comunication).

dried dung of 8% moisture content was 4.13

mg, significantly lighter than those of the
pupae lrom the larvae reared on other dried
dungs. limergence rate of the pupae from the

larvae reared on the dung with 90% moisture

Table 1. BEffects of moisture content in diets on the larval
and pupal development of the horn fly.

Maoisture No, of Nao. of Na. of Mean weight Na, of Mean days from
content egEs eggs larvae  of pupae (mg) pupae egg to adull
in diets (%) sceded hatched pupated (Mean*5D) emerged  \fale Fernale

a0 100 96 a6 5.731L0.47 20 16.8 15.6
83 100 96 93 6.0810.58 al 14.9 14,6
80 100 95 93 6. 14110, 62 al 15.4 14.9
5 100 97 91 4, 15+0. 84 83 18.9 15.8
70 100 95 @ eneEEesns @y meswe e
Hepraliome 4, 97 55 5.610.62 51 15.9 5. 1

(85% moilsturc)
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Table 2. Effects of moisture content in larval diets on the mortality
and reproductive ability of the adult horn fly.
Moisture ' i ] Mean number
content  Mean survival day  Maximum survival day on eggs
in larval  pale Female Male  Female oviposited
diets (%) by a lemale
90 13.4 14.1 39 33 43.8
85 153 18.1 27 ad 46.3
80 14.2 16.6 27 39 45.8
73 9.8 12.6 31 33 27.9
Natural
fresh 14.3 18.1 35 41 46. 8
dung
Table 3. Kiffect of larval density in diet on the development of horn fly larvae and

pupae reared on 85% maoisture content of freeo-dried bovine dung.
¥ g

Mean rate  Mean rate

[igg number No. of

ol of cggs of pupation
Her 1105' i .r"f.)il _ hatched  from hatched
e SRIRNR (%) larvae (%)
5 10 94 84
10 10 96 96
15 10 95 90
20 8 93 88
30 10 97 84

was 58%, significantly lower as compared with
other dried dungs. These phenomenon might
be explained as follows; when Lhe larvae were
reared on dried dung of 90% molsture content,
approximately 45% of the pupae were mal-
[ormed; tanning in the puparium was incon-
plete, namely, high molsture content 1n diets
might partly inhibit the puparium formation.

Moisture content in diets had no effects on
the adult longevity and reproduction, except
the casc ol the diet of 75% moisture content
where the longevily of the adult and number
of the eggs oviposited by a lemale were low
(Table 2).

the lighlt weight (small size) bodies of the

This phenomena might be because

adults originated from the diet of 75% moisture
content as comparcd with those of adults which

originated from other high momsture content

Mean weight
of pupac (mg

Mean days from
egg to adult

Mean rate of
y emergence from

(Mean®5D) pupa  egg Male Female
6.22+0. 41 91 72 13.8 13.3
6,000, 64 94 a1 14.6 14.2
5.4920. 80 96 5 15.3 14,7
5.01+0.39 98 80 15.4 14.8
4.567+0.59 88 72 15.5  14.6

diets.

Table 3 shows the effect of density on the
larval and pupal development of the horn fly.
Number of the larvae per 10g of diet suitable
for development was 10. Pupal weight became
lighter in proportion to the increase of larval
density.

[Freeze-driecd bovine dung, which was re-
constituted with water to a moisture content
of 80 or 85%, 1s very useful for rearing the horn
fly larvae: freeze-dried hovine dung can he
used in place of fresh natural bovine dung or

artificial diets.
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