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ABSTRACT

A survey of three insect orders (Diptera ,
Coleoptera and Collembola) and four soil mite
suborders (Actinedida, Gamasida, Acaridida and
Oribatida) associated with buffalo and sheep
dung and rabbit litter , was carried out from
September of 1989 to August of 1990 in Menoufia
region,

Obtained results revealed that the popula-
tiong of three insect orders vary considerably
from,month to another, It appeared that dipter-
ous fly species have two or three periods of
high population in the three kinds of farm ani-
mal dung. The occurrence of coleoptran species
was higher in buffalo dung than that in rabbit
litter, while sheep dung contains a few number,
The population density of collembolan insects
was hi in buffalo dung,having obvious popula-
tion fluctuations from season to another, Rela~
tively, low populations of collembolans were
observed in sheep dung,but not recorded in rab-
_bit litter, '

Actinedid, gamasid and acarided mites have
one or two periods of high population in the
three animal menures under consideration, while
eribatid mites were scarcs, The highest total
uumbers of actinedid mites were found in rabbit
litter,as well as of gamasid and acaridid mites
in buffalo manure.
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INTRODUCTION

. One of the first ecological studies of in-
sects asgooiated with domestic animsl dung drope
ped on pasture in Egypt was by Hafez (193G a and
b). Additional survey of dung-inhabiting insects
and mites in various parts of the sountry was re-
ported by Hafesz (1947?, Badr and Salit {1976),
Tawfik ot 21.(1976 a and b), Ammer ot al.{1977),
Shereef and Afifi (1980), Shersef ot al.(1980),
Zaher ot 8l,(1980), Salem et al.(1985), Zaher
(1986), Zaki et al.(1986), Darwish et 21.(1990),
Mahunke and Zaki (1990 and 1992),

In ceuntral Texas, U.S.A., 103 species of ine
sects have been found associated with cattle dung
dropped on pasture, Many of these are coprophilus
inseots which influemos populations of dung~breed-
ing flies. Inverse relationship between the num-
ber of horn flies emergance and the number of
other insects found in cattle dung hss been re-
ported (Blume 1970 and Blume et =l, 1370).

Richards (1961) had previously estimated
that i1f the sexes of dipterous files are produced
in equal numbers, and a species lays 100 eggs, :
population stability results 1f 98% mortality oco-
curs. A deviation of 0.5% in the mortality will
result in a 25% increase or decrease in the popu-
lation in the next generation,

Predatory insect and mite complement one
another in regulating populations of nhouse flies
and other pest species. Macrochelss muscsadomest-
icae (Scop.) invade fresh manure when L.y ovipo~
sition pressure is greatest in the habitat, Mite
populations increase rapidly in the 8arly weeks
of manure aocumula%io?.iIn gontraat, the begté;s,
Carcinops pumilioc (Erichson} are slow Lo colonize
fresh manure accumulations, but build lew to high
population densities if proper manure conditions
are mainteined., The mites kill fewer fly imma-
tures per capite than do the beetles, but they
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are often more numerous. The two predators prefer
somewhat different microhabitats, and both show
broad ecological overlap with pest species (Geden

1990),

However, few detailed studies on the impact
of predators have been conducted on flies associ~-
ated with confined beef and dairy cattle (Peter-
sen et al. 1990). For most complete work to date,
Smith et al.(1987) recovered forty-five species
- of arthropods from twelve families of Coleoptera,
five of Diptera, two of Hemiptera, one of Derma-
ptera and one mesostigmatid mite, Macrochelids
and staphylinids were the predacious arthropods
most frequently collected.

It is therefore, attempt was carried out to
study the diastribution and seasonal abundance of
dipterous, coleopteran and collembolan insects
a8 well as the four suborders of soil mites asso-
ciated with buffalo and sheep dung and rabbit
litter.

MATERIALS AND METHODS

Survey was conducted in two animal farms lo-
cated in El~-Rahib and Shebin El-Kom, Faculty of
Agriculture, Menoufia University, during the pe-
riod from September 1989 to August 1990.

Dung samples of buffalo, sheep and rabbit
farm animals were collected by the aid of a sam-
pler. Each sample was replicated three times and
about 1000 gm of manure was gathered and placed
in a plastioc bag, and bags were transported im-
mediatly to the laboratory. The dung samples were
placed in Tullgren funnels, using a 40 watt buld
on top of each funnel to drive the arthropods
downward into a 200 ml glass jar containing 70%
ethyl alecohol. Manure samples were left in the
funnels for about seventy-two hours. After that,
the contents of the glass jars were transferred
to screw-cap jars, From these collected arthro-
pods, the speoles of the three insect orders Di-
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ptera, Coleoptera and Collembola end the four
mite suborders Actinedida, Gamasida, Acaridida
and Oribatida were separated and counted,

Data were subjectad to the analysis of vari-
ance test (ANOVA) with maan separation at 5% leve
el of significance according to the method of
Snedecor and Coghran (1967).

Data of weather conditions of temperature
and relative humidity as well as soil tempera-
ture and soil moisture (20 om depth) weme re-
corded in Table 1, and obtained from the Meteor-
ological Station at Shebin El-«Kom, Menoufia
province. v .

RESULTS AND DISCUSSION

In Egypt, as well as in many other coun-
tries, over half of the annual farm income is
derived from livestock and/or livestock prod-
ucts. The numbers of buffaloes, cowa and sheeaps
in the Menoufia Governorate were estimated to:
be 239,422 ; 131,247 and 60,301, respectively,
as recorded by the Department of Animal Produg-
tion of Administration of Agriculture at Shebin
El-Kom, during 1988 - 1989,

On the other hand, these animals produced
approximately equal numbers of cowpats per day
falling on the surface of pastures and/or sta-
bles, Sany insect and mite species breed 1in
these cowpats, including economical important
pests of man and animals, These pests severely
affect the animals, making them very suscepti-
ble to‘other streas factors such as adverse cli-
mate, inadequate food, and pathogens or para-
sites. Beneficial insect and mite species may
also be found in such habitats,

1. Seas@nal abundance of some_sarthropods
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inhabiting buffalo dung:

W D [ . w» —

It 1s obvious from Table 2, that the popu-
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lation of the three insect orders under investi-
gation vary consideradbly from one month to an-
other, It appears that the dipterous fly larvae
have two periods of high population in 8arly au-
tumn (Septemben) and late summer (August).A mod-
erate peak was noticed during spring {April). A
very low population of these insects was ob-
served during winter, January and February,

Also, data obtained in Table 2, revealed
that buffalo manure had two periods of high
population of coleopteran beetlass, The first was
recorded during autumn season in September and
October and the second was at late summer 4n
August, A moderate peak was found during spring
in May, while a low population was recorded
throughout winter season.

The population fluctuation of collembolan
insects was highly noticed in buffalo dung, With
the regard to results in Teble 2, it is obviocus
that collembolan apecies highly fluctuated from
season to another, It appeared that these ine
sacts had three peaks of sessonzl stundance
throughout autumn (October), spring (May) and
summer (July).

It could be concluded that collenbolan ine-
sects were the most common species inhabiting
buffalo dung followed by dipterous flies and
coleopterus insects. The total numbers of the
three insect orders were presented in three
peaks during October, May (the highes%t one) and
July, where the maximum tempaﬁaturesaand rela-
tive Qumidity percentages werg 28,6 "C, 94XR.H,;
31,2 C, 640% R.,H, and 33.1 C, 75-3% R.H,,
respectively,

Councerning the mite suborders, obtained da-
ta in Table 2, show that the population density
of actinedid mites associated with bduffalo ma-
nure occurred all year round and have two peri-
ods of high numbers in autumn (September) and
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summer (August), A low population was observed
durin$ winter and spring seasons,

Gemasid predacious soil mites were found in
two peaks the first in early autumn (September)
and the second in mid summer (July). The later
maintained the highest population numbers.

Date concerning the populaticn density of
acaridid mites and their monthly variations were
glven in Table 2, Acaridid mites were found gll
vyear round with two periods, the first during
autumn throughout September,and the second in
summer during July and August, A noderate popu-
lation occurred in winter season during February.

Refering to oribatid mites, data summarized
in the same table revealed that this suborder
was scarce in buffalo dung and not observed from
April to August,

However, acaeridid mite species were the
most dominant in buffalo manure followed by
aotinedid and gamasid mites, In addition, the
total numbers of the four mite suborders showed
two peaks the first during September and the
second during August (the highest one) at the
maximum temperatyre and relative humidigy pro=-
portions of 32,7°C, 85,4% R.H. and 35,4°C,79,2%
R.H,, respectively,

Statistiocal analysis of the data in Table 2,
showed that there were insignificant differences
neither between insect orders nor between mite
suborders and also between months of investiga-
tion in buffalo manure at the level of 5% ,

2. Seagonal abundance of some arthropods

inhabiting sheep dung:
With regard to the results in Table 3, it
1s obvious that dipterous fly species inhabiting

shesp dung have a high fluctuation from season
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Table 2: A-ar-ge No. of three insect ordere and four mite suborders inbaditing

[

¥ng S buffalo from Septasber 1989 o August 1990,

kversge ¥o. of insect ordars Avarags %o, of adte suborders
Yenth
Di:tere | Cojeop- Collem- Total Actine~ }Gemisida | Aewride | Oribe~ Total
tare vola 21da ida tide
Sep. 193¢ 39.67 Te.67 17.33 181.67 148,00 AR § §07.33 .33 874,33
Oet. 19,33 76,33 545,33 £40.99 1.33 1.0 37.33 4,33 55,99
Fov, fe.67 37.67 11.33 77.67 .87 L5 4 36.00 .00 42.00
Dee. 8.3y .00 0.00 11.33 %.00 1.53 53] 3,00 26,66
Jan. 1390 0.3 3.00 0.00 3¥.33 .00 G6.00 .33 8.00 2.3y
Fatr. 2.e0 0.3 0.00° .33 31.67 9,87 32033 0.33 85,00
Kar. 0 Y.oxy 1.7 6.00 2.3% 587 4.67 ©.33 ¥7.00
Apr, 1,00 1B.€7 184.33 244.00 .87 A £ 2 3.7 .06 T.34
Yay R -] 42,67 1572.3Y 1627.00 1,67 R ] C.E7 0.00 234
June 0,00 8.3% 19,00 47.33 10,00 .00 2.7 0.0G 12.87
July 27.33 32.00 237,57 297.00 160.3) 206,33 187.00 ©.00 ;" 353.86
Rux. 122,31 60.13 13,00 | 215.66 198,33 $9.23 | 499,87 2.00| %54.33
7 vaiunes: Detveen inseat ordere - 0,32 Betwesn mite «uborders » 6,32
Between months = 0, 16 Betwean mowthe « 0,34
Tabls 3- Average Mo, of three insect ordars and four mits roborders hnﬂiung'
dung of sheep from Septumber 1483 to Anguat 1905,
Aversgs Fo. of insect orders Avirage fo. of adte wudordery
Month Dipters Colacp- Collom= Total aetinge | Hemasida | Aearid. Oribaw Tota)
tera bola Alde - 1de tida
Sep, 1959 17,00 .33 0.67 1%.00 .57 104, 00 135,90 .00 | 518,87
Tet, 14,487 1,33 3.00 11,67 35.00 3.33 .00 50,00
Yow, 13,57 G.3% t4.00 .00 16,00 t.00 .00 7.0
Dese . T.90 L 160 1.3y .00 S8y T, 00 16 .56
14 k-0 1,00 a.%3 .3 27,867 1y, 5.67 &, 00 46,14
Tet. [ ] c.00 | 0.3 LET 1 6.3y 2.00 0.00 £.00
ey, 1T.0e 1,00 i3 R N-14 .67 j T8 “«. 57 0,00 3.0
Ler. 26,73 0. ALK 29.3% .13 9.E7 F: 8.00 24.00
Tay 5,20 0.00 4,00 16.0C .67 4.00 b3 53 0.0¢ ‘3.00
June 0% s.00 0.00 LR .3 5.3% 18,57 9.02 2%5.33
July 29.00 2,00 100, 00 129,00 1715.08 TEY, 00 A% 1) 0.3% § 111.46
lug. 2C.€7 1.00 2,00 V.67 71.00 28,55 115,31y 0,67 174,80
F ralues: Betwesn Inssct ordgsrs e 9_3' Berwoer: wite cuborders » 3.15“
. Setveen somths « 4,57 Betwesn nenthe = §.91
Teble i: iverege Mo. of tires tnsupet rraers and foar aiie wabosder § iahabizing
Lit2er of ~abbie froa Saptambar 108G tx Myuset 90
Average Mo, of :ingest ordery Aracuge Yo, s5¢ site merdersy
Hoazy ipters | Zoisap~ | Zoilenw Tatel fetiae | Gumasitu | fcerid= | Oribaw Total
core Sule e i ™ tida
Sap. 13amq ' 30 EARS M 3,90 22,33 AL 22,33 ;  re8.67 LS 3 $54, 33
Oct. J.e7 28,27 300 23, % 89,50 1 [E XS 52,00 2.67 27,34
to. 1100 .33 2.90 17,33 R TR T 0.67 ] e.67 1 13800
Dee. 34,00 0,33 .00 34,33 3% 1.33 4.57 ER ] 19,53
Jan, 1920 21.87 s.00 0,00 55.57 g.00 T.00 .57 .3y 18,90
Fed. 12,00 8.33 0.00 20,13 T80%, 3y 12,67 £, a0 1.4y 029, 3%
Nar, 27,33 5.3% 0,02 27,94 R ] .06 .57 8.53 13.00
Aer. 129.y3 29.c0 300 157.33 4,30 5.5% 4,33 0.00 15,00
May 21.33 485,57 .33 87.33% n. 28,53 2%.37 0.33 78,48
June 101,37 7.61 3.00 115,34 45.00 3000 27.37 9.0 93.81
July 1.00 ‘.67 .00 2.57 iT.00 3.0 2t .87 PR ] 56,87
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to another. Relatively it appeared that the fly
speclies have three passks of abundance during au-
tumn (Botobar), spring {April) and the third
wirleh was the nighest in summer (Juns), A low
population of Those inzscte was found throughout
wiater months,

Celeopterus insects represanted oniy few
numbers throughout the psriod of investigation
iu sheep manure,

The present study indicated that collembo-
lan insects were observed during two periods in
early spring (March) and mid summer (July)., No
population was found from November to February,
June and August. '

However, dipterous flies were found in
large numbers than the collembolan insects, The
total numbers of insects inhabiting sheep dung
indicated that two peaks ocourred in March and
July at the maxi@um temperature and relstive
humldity of 21,1°C, 82.2% R.H. and 33,1°C, 75,.3%
R.H., respectively.

The present investigation alao indicated
that (Table 3) suborder Actinedida have two pe-
riods af high population in sheep dung. The
first was the highest one during autumn in Sep-
tember, and the second was during summer in July.

Similar trend of Actinedida population lev-
el took place for ruborder Gamasida in sheep ma-
nure. The higheat peak was during summer in July.

Also, the obtained data indicated that sub-
order Acaridida had two peaks the first during
autumn and the second in summer during September
and August, respectively (Table 3).

As a matter of fact, the suborder Oribatida
was found in few numbers in sheep dung during
this astudy,
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On the other hand, the sctinedid mites were
the most dominant species in sheep dung followed
by gamasid mites and acaridid mites, ¥urthermore,
the total numbers of the four mite suborders
were found in two peaks in large numbers, the

irst during September and the se:ond during
July at the masimum temperature %ﬁd r<iative hu-
midity of 32,7°C, 89.4% and 33,1 €, 73.3% R.H.,
respectively,

Statistical analysis of the c¢uta {Table 3)
showed that there were significent differences
between the three insect orders bui w'th no sig-
nificant differences between moniths, Alaso, theras
were gignificant differences betwesn the four
suborders as well as high significant differ-
ences between months.

3. Seasonal abundance of som e:thropods

inhabiting rabbit lister:

23 shown in Tablas 4, three peaks of the
dipterous larves occurrad in the gamples of rabe
bit litter. The highest nunbeyr of lsrvae were
found during spring and sumrmer in April and June,
respectively. The third one was in moderate nume
bers during early winter in Decamber.

The population denzity of oolecpterus in-
seots had rélatively twe peaks with faw numbera,
the first during sutumn in Octobsr and the
second in spring in Mey {Tahle 4).

- Acoording to collambolana the result obtain-
ed in Table 4, showed that li:itar of rabbit was
free from this insect a1l year round.

In fact, the diptercus insect larvae were
the most common species in redbit litter follow-
ed by a moderate numbers of solesopterus insects,
Moreover, the total numbers of ths three insent
orders cccurred in twd peaks the first during
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April ahd the second during June, ag the temper-
ature and rglative humidity of 24,9, 71.4% R,
H, and @3.4 C, 72.9% R.H,, respectively,

Hesults of the mitas inhabiting rabbit 1it-
ter samples are presented in Table 4, 1% appeara
that actinedid mites ocourred in two periode
with high population, The first during sutumn in
Septemver and the second ocourred in high num-
bers during winter in February,

Population fluctuation of gemaasid mites
ocgurred in high numbers during winter sasssom
in February. FPurthermore, few numbers were found
during other months.

As tabulated in Table 4, the individuals of
mite groups were found only in one peak during
sutumn in Septehber. Few numbers of mite groups
were recorded throughout the whole year round,
Regarding the data in Table 4, the oribatid
mites in rabbit litter occurred in few numbers
all year round,

Statistical analysis of the data in Table 4,
showed that there were highly significant difer-
ences between the three insect orders, and bet-
ween the four mite suborders as well as between
months in rabbit litter at level of 5%,

In |conclusion it could be mentioned that
data obtained revealed that the populations of
dipterous flies were more dominant in buffalo
manure than in rabbit litter or sheep dung. The
populations of coleoptrans were more frequent
in buffalo manure than that in rabbit litter and
sheep manure, The populations of collembolans
were the most dominant in buffalo dung followed
by in sheep dung, while in rabbit litter no in-
dividuals of these insect specles were recorded.

The obtained dats agres with the findings
of Hafesm (19%C a and b) who found that muscid
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flies and coleopterus beetles are among the ear-
liest members of the insect fauna of dung at
early summer., Covarrubias et al. (1984) mention-
ed that the dominant arthropods aasocciated with
cattle dung were mites and collembols.Collembola
were significantly more frequent in dung than in
80il of either type. Salem et 2l. {1985) found
that the largest number of the predacious sta-
phylinid species were collected from sow dung
followed by buffale dung. The larvae and adults
of Staphylinidae prey on eggs and larvae of di-
plterous flies, The Philanthus species are the
moat effective predator insects (Pincher 1990).

Also, population densities of actinedid
mites were more dominant in rabbit 1itter than
in buffalo and sheep dung., Moreover, gamasid
mites were higher in numbers in buffalo dung
than in sheep dung and rabbit litter., Further-
more, acaridid mites were numerous in buffalo
dung tkhan in rabbit litter and sheep dung.

Kraaiz (1983), Shehata et al. (1989) and
Darwish gt al. (1990) mentioned that some of
mite species encountered in dung ars predators
on arthropods. Parasitic mites attack immature
flies in very fresh manure whers predatory bee~
tles are lacking. Minor coleopterus predator
species such as some staphylinids can play im-
portant role in managing flies, especialy in
older manure that is leas attrastive to macro-
chelid mites. The manure arthropod community
is complex and efforts to mainpulate predators
in integrated pest management programs must take
this complexity into account {(Geden 1990),
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