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ABSTRACT

The obtained results cleared that the soil
temperature and moisture had obvious role in in-
creasing and decreasing nematode population.How-
ever, citrus nematode had four generations in
the soil of Sefi orange and/or three generations
in the roots throughout the year,The generation
period varied from 2 to 3 months in the soil and
from 3 to 4 months in the root of Sefi orange .,

Seasonal variations in soil mite population
density was representing as the total population
of the four suborders i.,e., Gamasida, Actinedida,
Acaridida and Oribatide in the biotope of Sefi
orange, The abundance of the total .soil mite
population was recorded in three peaks all year
round, However, Gamasida and Acaridida had two
peaks while there were tree peaks of oribatid
nites throughout the year, The monthly abundance
percentages of suborder Actinedida was highest
in January.

Predacious soil mites had a role in cont-
rolling citrus nematode population where, gama-
sid mite increased in September, November,Dece-
ber, January, February, March, ipril and ﬁay »
while citrus nematode population was decreased
in the same months,
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INTRODUCTION

" Citrus is one of the economic fruit crops
in Egypt. Citrus nematode, Tylenchulus semipene-
trans is one of the most important citrus dis-
eases which causes "slow decline" of citrus, In
addition, some so0il mites cause bad effects on
citris trees., These effects have not yet bdeen
cleared,

Different soil mites exhibit various asso-
ciations with other organisms from phytophagy ,
predation, and parasitism to intricate commenssal
and phoretic relationships,

From these points of view, the present work
was carried out to know the effect of some soil
environmental factors on soil acari and citrus
nematode population dynamics and the inter-rela-
tionships between some beneficial mites and the
citrus nematode,

MATERIALS AND METHODS

A, Soil semples for citrus nematode,Tylenchulus

semipenetrans and soil mites assay:

1. Citrus nematode:

Monthly, about 250 g. an aliquent of eaci
compasite soil sample for each replicate from
the rhizosphere of the growing citrus trees was
processed for nematode extraction by mixing the
sBoil with water, then the suspension was placed
in Baermann funnel for 72 hrs. The extracted ne-
matodes were transferred to 150 ml beaker, Nema-
tode enumeration was determined by using Hawks-
ely counting slide and stereomicroscope.

2, Soil mites:

Monthly regular soil samples were collect-
ed, five soll cores were teken with a soil iron
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sampler, each core 1000 cc, which were carefully
mixed together and a volume of 1000 cc was taken
from this mixture for each replicate and trana-

ferred to the laboratory in polyethylene bags .

Samples were kept in a modified Tullgren appara-
tus with thin layers 1 - 2 cm for 48 - 72 hours,
Extracted mites were kept in 70% ethyl alcohol .

Research microscope was used to identify
and count all individuals of four soil mite sub-
?rdeg§, using keys of Krantz (1978) and Zaher

1986).

- T . — Ty = —— T —— S ———

Monthly regular root samples were collect-
ed. Roots were washed carefully under running
tap water in order to remove soil particles, A
sample of 1 g. represented for each composite
root sample for each replicate was immediately
gstained with lactophenol-acid fuchsin and stored
in it for not less than 24 hrs, Nematode stages
and egg-masses attached to roots were counted
under a stereomicroscope.

C. Experimental design:

The experiment was carried out in the farm
of the Faculty of Agriculture, Shebin El-Kom for
one year from June 1988 to May 1989, Selected
citrus trees (Citrus sinensis var, Sefi) were of
the same size, height and vegetation, and natur-
ally infected with citrus nematode, All agricul-
tural practices, i.e., irrigation, stirring end
fertilization were as the normal system of cit-
rus orchards. Samples were replicated three
times.

Data of nematode and soil mites were sub-
jected to the analysis of varience test (ANOVA)
with mean separation at 5% level of significance
by L.S.D. test (Snedecor and Cochran, 1967).
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RESULTS AND DISCUSSION
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*¥ In the soil:

Data depicted in Fig, 1A show that citrus
nematode population was fluctuated in the rhizo-
sphere of Sefi orange during the year under the
present study, where the nematode population
was very high in August, 1988, On the contrary
it was very low in September,1988, The popula-
tion was high in November,1988 and January and
April, 1989, On the other hand, it was low in
June, July, October and December,1988 and Febru-
ary, March and Hay,1989, It seems that soill tem-
perature and moisture (Fig., 1) had a role in in-
creasing or decreasing nematode population,.

Statistical analysis of the obtained data
indicated that there is a significant difference
in nematode population in the soil among months
(L,S.D. at 5% = 57.9) i.e., there is a signifi-
cant difference among August and all months, Al-
so, among September and November, December, 1988
and January, April and May, 1989,

#¥ In the roots:

Data illustrated in Fig., 1B show that cit-
rus nematode population was varied during the
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year of study. The nematode population was very
high in December, 1988 and January,1989. On the
contrary it was very low in September, 1988, On
the other hand, it was high in July, August and
November, 1988, February, March and May,1989,But
it was low in June and October,1988 and April ,
1989. Soil temperature and moisture (Fig. 1)had
a role in the seasonal fluctuation of citrus
nermatode,

Statistical analysis of the obtained data
indicated that there is a significant difference
in nematode population in the root of Sefi- ora-
nge (L.S.D. at 54 level = 1.3) i.e., there are
significant differences among November,December
and January as well as other months. Also,there
are significant differences among September and
other months.

— e - o — > —— 0 W o o o ooy ST = =

* In the soil:

Date depicted in Fig. 1A indicated that
citrus nematode had four clear generations
throughout the year in soil of Sefi orange. The
generation period varied from 2 to 3 months.

** In the roots:

Data illustrated in Fig. 1B indicate that
citrus nematode had only three remarkable gene-
rations in the roots of Sefi orange during the
year, The generation period varied from 3 to 4
months.

These results agree with those of Vilardebo
(1962) who studied the seasonal variations of T,
gemipenetrans and observed that there were VEry
farced difTerences in the nematode behaviour ac-
cording to the climatic conditions of its envi-
ronment. Also, Toung (1963) added that these
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fluctuations may be due to temperature changes.
In addition, Yokoo (1964) observed that citrus
nematode population seemed to be high in sumnmer
hot season, diminshing rapidly toward cold ses-
son. Jones (1977) indiceted that the edaphlc
climatic temperature, moisture and geration af-
fecting nematode population, Salem et al (1984)
founf that citrus nematode had 4,3 and 4 gene-
rations per year in both of soil and roots of

C, sinensis var, Balady, in field experiment ,

respectively. They also added that the genera-

ticn period ranged from 2 to 5 months.Recently,
Sweelam and Salem (1989) found that there were
five generations for citrus nematode per year
on Coleopatra mandarin, while there were four
generations on Sour orange, Rangpur lime, Volks
mariana and Troyer citrange in a pot experiment
et out doors tempersature.

2. Spil mites:

—— . — . - ——

Population dynamics of total soii mites:
Seasonal varisiions in the total soil mite
population density was representing as four sub-
orders i.e., Gamasida, Actinedida, Acaridida and
Oribatida in the biotope of Sefi orange (Fig.2).

Statistical analysis of the obtained data
showed aignificant differences among months (L,
S.D. at 5% level = 4,9), Concerning the popula-
tion density, it was clearly evident that the
sbundance of the total soil mite populations oc-
curred throughout a year with 3 peaks in high
numbers of soil mite individuals, The first peak
was in July,1988; the second was in November of
1988 and the third one was in April of 1989 .
lioreover, similar and moderate numbers of total
soil mites occurred in other months,

The presented data are in harmony with those

of Abd-Allsh (1974) who reported that spring and
autumn months were more suitable for reproduction
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of soil arthropods, but the drop was noticed
during winter and summer months. Abo-Korab (1983)
reported that in citrus orchards,population den-
sities of soil mites were high in autumn and
winter, while low populations existed in summer,
Also, Zaki (1983) mentioned that many environ-
mental fectors play a role in the distribution
of soil mites; i.e. soil temperature, molsture,
rainfall, seasonal varietions and amount of 1lit-
ter.

Generally, such distribution may be ex-
plained by other several factors, i.e., the clus-~
tering of egrs, the choice of microhabitats
which are particulary suitable as a result of
local conditions such as the microclimate; food
etc., and the direct attraction between indivi-
guels (dwerds and Lofty, 1971). Moreover, sone
investigators attributed it to food and volume
of the pore-space (Riha, 1951); temperature and
vertical migretions (Kuhnelt, 1961) ; humiditly
(iedge, 1964); seasonal variations (E1-Kifl et
al,, 1974) and the distribution of food sources
T{Usher, 1976).

Population dynamics of four mite suborders:
The monthly abundence percentages of the
four mite suborders were illusterated in Fig. 3.

Statistical analysis of the obtained data
showed significant defferences among the popula-
tion density of the different four suborders (L.
S.D. at 5% level = 4.0). In this respect, Gama-
sida had two peaks in September, 1988 and in
April, 1989, Low proportions of gamasid mites
population were observed in October, November
and December of 1988, However, moderate abunda-
nces were occurred in the other months,

The monthly abundance percentages of subor-
der Actinedida was with highest proportion in
January, 1989. However, the least percentages
were in July, October and November of 1988.
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Concerning the population density of subor-
der Actinedida, there were two periods of high
numbers, the first in February of 1989, and the
second in March of 1989, The population density
reached its minimum level in July, October and
November of 1988,

It is clear that there were three remark-
able peaks of oribatid mites with high percent~
ages occurred in July, October and November of
1988. Mean while two other peaks with relative-
1y moderate percentages occurred in December of
1988 and May of 1989, It is worthy to mention
that the increase in the total populations at
July, November of 1988 and April of 1989 may be
due to the high occurrence of oribatid indivi-
duals comparing with other groups.

The individuals of Oribatida showed & dis-
tinct seasonal pattern, where litter of citrus
biotope contained large numbers of oribatid in-
dividual all over the year. This suggests that
oribetid mite species are occurred in aggrega-
tions, These data agree with Murphy (1955).

The present results are supportive of the
findings of Tadros (1965) who found 13 species
of oribatid mites in Giza and 7 species in Kafr
El-Sheikh at the sametime., He attributed the
short. 1ist at Kafr El-Sheikh to soil type , PH
value , the percentages of both organic matter
and microflora, Wafa et al, (1965)observed that
minimal monthly mean of oribatid mites was 1In
February and March, El1-Kifl (1968) found that
oribatids composed more than 83% of total soil
mite fauna while other groups composed a small
fraction of soil mite populations, Although ,
Abo-Koraeh and Salem (1981) found that Heterosti-
gmata and Prostigmata had two peaks at February
and May, while Mesostigmata and Astigmata had
only one peak at March in citrus trees,
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Abo-Korah (1983) found that Heterostigmate
occurred in a great abundance contributed33,81%,
while Astigmata constituted only 2.27%, Crypto-
stigmata 31,73%, Prostigmata 22.43% and Meso=-
stigmata 9,64% represented groups of intermedi-~
ate population levels, under citrus trees in
Menoufia, The present study in the ssme area and
same biotope indicated that Oribatida wes the
most abundant suborder, followed by Acaridida ,
then Actinedida and Gamesida represented 55.4%,
18,6%, 13.2% and 12,7T¢, respectively. Consequ-~
ently, the occurrence of the different suborders
may not only attributed to type of soil or dif-
ferent crops as mentioned by Abd El-Hamid (1972)
but also to several other climatic factors.

and soil miteg_ig;gglation to citrus nema-

tode control:

Predacious ground mite species sre common
in the upper layer of soil and in moss, humus,
and animal waste products, where they feed on
small arthropods or their eggs, on nematodes ,
and occasionally on each other, Typical predaci-
ous soil species may be found in many femilies
of Gamasida and Actinedida. Members of the fami-
lies Parasitidae, Macrochelidae, Ologamasidae ,
Halolaelapidae and Laelapidae are common gamasid
predators of the littoral-intertidal zone, while
predacious Actinedida include members of the
families Bdellidae, Rhagidiidae, Cheyletidae and
Eryt?raeidae (Luxton,1928; Lee, 1970 and Costa ,
1974).

Phytophagous ground species feed on roots,
corms or bulbs, Some have chelate or dentate
cheliceree for grinding and macerating plant tis-~
sues (Acaridida, Acaridae), while others have
stylettiform chelase for piercing the plant cells
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(Actinedida, Tarsonemidae) (Hussey et al.), Sub-
order Aceridida is primerily terrestrisl mites
which, with few exceptions are non-predatory in
hebit, Many species are saprophagous, fungivor=-
ous or graminivorous (Hughes 1961)., The Oriba-
tida are primarily fungivorous or saprophagous
but also consume algae, bacterie, yeasts and
higher plants., At least one moss-inhaebiting spe-
cies of Oribatida is known to supplement its
normelly seprophytic diet with live nematodes
(Rockett and Woodring 1966), Other records of
predation in Oribatida are cited by Luxton(1972),

It has been generally assumed that some
prostigmatids (Actinedida) and mesostigmatids
(Gamasida) are predacious, while cryptostigma~
tids (Oribatidag and astigmatids (Acaridida)are
fungivorous and saprophagous (Wallwork 1967,1970,
Luxton 1972 and Acki 1973).

Regarding to the data depicted in Figs, 1,
2 and 3 the population dynamics of both ecitrus
nematode,T, semipenetrans, and soil mites, it
seems that citrus nematode had low populations
in summer (June, 1988), autumn (September and
October, 1988) and spring (March and May, 1989).
On the contrary, population density of so0il
mites, specially predacious mites, increased in
the same periods, This may be explained the role
of certain soil mites inhabiting soil end consi-
dered exclusively nematophagous mites,

It is worthy to mention that, in this in-
vestigation gamasid mite increased during autumn
and spring seasons, on the contrary low exist-
ence of citrus nematode was observed, These data
azree with the findings of Osman et al. (1988)
who assurred that the highest predation rate on
nematode was achieved by the predator macroche-
1id mite, I.acrocheles muscaedomesticae (Scop.).
lowever, rinny soil and dung-luhabiting mites are
primarily cr exclusively nematophagous and re-
quire a dcrendable source of nematodes for long~
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term maintenance in laboratory cultures, Rhabdi-
tid and tylenchid nematodes have been used suc-
cessfully as food sources for mite species re-
presenting a wide range of edaphic and coprophi-
}ous)gamasid taxa (Walter 1987 and Walter et al.

987). .

REFERENCES

Abd-Allah,F,E, (1974). Studies on soil fauna in
different types of soils, M,Sc., Thesis,Fac,
of Agric., Ain Shams Univ., 147 pp.

Abd El-Hamid,M.E. (1972), Acari (Oribatei) of
Egypt, on their abundence in ten locations.
Bull,Soc,ent, Egypt, 56: 339 = 345.

Avo~-Korah,S.M. (1983). Distribution and seasonal
abundance of the soil mites associated with
citrus trees in Monofia Governorate,Egypt.
Bull. Soc. ent. Egypt, 62: 263 - 267.

Abo-Korah,S.M. and F.M. Salem (1981), Studies on
some soil fauna in a treated citrus orchard
with certain candidate nematicides.Proc.4th
Pesticide Counf.Tanta Univ,Vol,II:267 - 277.

Acki,J. (1973). Soil zoology, an introduction to
classification and ecology of solil animals,
Hokurya-Kan, Tokyo, i-xiii + I : 1 - 814,
(IN Japanese). ‘

Costa,M. (1974). Mesostigmatid mites(Acari:Meso~
stigmata) from the Mediterranean shores of
Israel I, The genus Hypoaspis Caresntrini ,
1884, Israel J, Ent, 9: 219 - 228,

Edwards,C.A. and J.R. Lofty (1971). The influe-
nce of temperature on numbers of inverte-

brates in soil especially those affecting
primery production.Ann.Zool.,18: 546 - 555.

E1-Kif1,A.H. (1968). The soil Arachnoida of a
farm at Giza,U.A.R. Bull, Soc. ent, Egypt,
52: 413 - 428,

E1-Kifl,A.H.; A.E.A, Wehab and A1, Metwally
(1974). Soil arthropods(other than insects)

130



JPCAES. Vol.4 Ko:2 (199

in a newly reca in HNasr city. Bull, Soc.
ent, Egypt, 58: 271 - 284,

Hughes,A.M. (1961). The mites of stored food.
Min,Agr.Fish,,London,Tech,Bull,9, 277 pp.

Hussey,N.W.; W.H. Read and J.J. Hesling (1969).
Order Acarina:Mites,in the pests of protect-
ed cultivation., Amer, Elsevier Publ, Co.,
New York: 190 - 228,

Jones,F.G.W. (1977). The environmental and the
nematodes, Annals of App.Biology 86(3):437-
442.(C.f.Helminth.Abstr.B(1978§47=33 -~ 34).

Krantz,G.W. (1978). A manual of Acarology. Ore-
gon,State Univ,Book stores, Inc Corvallis,
U.S.A.: 509 pp.

Kuhnelt,W. (1961). Soil biology with special re-
ference to the animal kingdom. (Trens. 1.by
N. Walker), faber and faber, London: 397pp.

Lee,D.C. (1970): The Rhodacaridae (Acari:Mesosti-
gmata); clessificaetion, external morphology
end distribution of genera. Rec, S.Austrel.
Mus, 16 (3): 1 - 219.

Luxton,M, (1968). A new genus and species of 1it-
toral mite (Acari:Mesostigmata) from Hew
Zealand. N.Z.,J. Marine Freshwater Res.2(3):

Luxton,M, (1972). Studies on the oribatid mites
of a Danish beech wood soil, Pedobiol. 12:
434 - 463,

Madge,D.S. (1964), The humidity reactions of ori-
batids mites., Acarologia, 6: 566 -~ 591.
Murphy,P.W. (1955). Ecology of the fauna of for-

est soil,In:Kevan,D.K.: Soil Zool., Lond.,:

Osman,G.Y.; A.HM. Zaki; F.H. Salem and E.T.E.
Darwisih: (1988)., Biological control study on

Pylenchulus semipenetrans (Cobb) (Nematoda)
by certain soll ..esorauna, Anz, fur Schad-
1ings., "flanze.,Jmw,, 61(6): 116 - 118,

131



Z|i1 et af

Riha,G. (1951). Zur okologie der oribatiden in
Kalksteindoden, Zool, Jahrb, Syst. Okol,
Goegraph., 80: 407 - 450,

Rockett,C.L. and J.P. Woodring (1966). Oribatid
mites as predators of soil nematodes, Ann,
Ent, Soc, Amer., 59(4): 669 - 671, -

Salem,F.,it,; M,R, Abo-Elghar; H,S, Radwan and M,
E, Sweelam (1984): Ecological studies on
citrus nematode Tylenchulus semipenetrans
in citrus orchards in Menoufia Governorate.
Minifiya J.Agric.Res, Vol., 8: 475 - 489,

Snedecor,G.Y. and W.G. Cochran (1967):"Statisti-
cal methods", (6th Ed.) Iowa State Univ.,
Press Ames. Iowa, U.S.A.

Sweelam,M.E. and F.li. Salem (1989). Ecological
studies on citrus nematode, Tylenchulus
semipenetrans, on five citrus rootstocks,
?inufiya J. Agric. Res. Vo0l.13(3). 1969 -~

979.

Tadros,M.S. (1965). Ecological studies on ori-
batide in Giza region. Bull, Soec, ent.
Egypt, 49 : 1 - 37.

Toung,!o.Chu (1963), A study on seasonal influ-
ence in quantitative vaeriation of the cit-
rus nematede, Tylenchulus semipenetrans
Cobb, Kat. Talwan Univ, Flant Prot., Buul.
5: 323% - 327.

Usher,M.B. (1976). Aggregation respcunues of ihe
soil arthropods in relation to tihe soil
environment, In: Anderson,J, and Macfelyen,
A."The role of terrestrial and aquatic or-
g?nisms in decomposition processes". Lond.,

— 940

Vilardebo,A. (1962): Les nematodes parasites des
agrunes du Marco Al Wemia, (Rabat), 2: 149-
151’ 7: 57 - 69.

Wafa,A.K.; AH, E1-Kifl and M,S. Tadros (1965):
Becological studies on oribatids in Giza
region.Bull,Soc.ent.Egypt, 49: 281 ~ 317.

132



JPCHES Woid No:2 (1992

Wallwork,J.A. (1967): Acari, in soil biology .
Academic Press,New York: %63 - 395.

Wallwork,J.A. (1970): Ecology of soil animals,
McGraw-Hill, London: 283 pp.

Walter,D.E. (1987): Life history, trophic be-
havior and description of Gamasellodes
vermivorax n.sp. (Mesostigmata:Ascidae),
a predator of nematodes and arthropodes
in semiarid grasleand soil. Can, J. Zool,
65: 1689 - 1695,

Welter,D.E.; H.W. Hunt and E,T. Elliott (1987):
The influence of prey type on the develop-
ment and reproduction of some predatory
soil mites., Pedobiol, 30: 419 - 424,

Yokoo,T. (1964): Studies on the citrus nematode,
Tylenchulus semipenetrans Cobb, 1913 in
Japan. agric. Bull, Sege Univ,20: 71-109,

Zgher,M.A. (1986): Predaceous and non-phyto-
phagous mites in Egypt (Nile valley and
Delta) PL, 480 Programme U.S.A, Project
No. EG. ARS. 30, Grant. No, FG, EG.139,
pp. 567.

Zaki,A.M. (1983): Taxonomy and ecology of some

Tarsonemina species in Hungary. Ph.D,
Thesis, Budapest, Hungary, 153 pp.

132



Zak1 et al.

vl s Ay 1y V) Sl ol Ay
et sl o ot padl Hogitasy Andl pls

PRSIV I ¥ TR [l W T Qo e

bt Loy (Qpb ity 3,0 ot ) e o) B2 01 Bt Sl el 5ot _y
el wabl i ol el USFy ol pudl o gstacpaion bl 2o L
oo rbeadt JUEZ el Ja2Y | pimdl ) pehe e M AR e et
WAL e iy MAR g vl bl b £ gSIl (el Bl 300 AS
bt Lnalne (I Cpdac y 4,001 U pe 4ol ol ol ol ooy
a3 dt 5 E m e Tagslagstl p¥acf wIaS,y Leel puf G,
Ay ot Cla g STy ol yadt 1355 G RSNl Ant o
cp=H gl lapsloac L aiSa, s

Pa Vi pt it anl ol bl asd,

A B Ll e Yy b A sy 3,0 eadl Bsad LS

oA 5 e IS B pladl s e i gadl 1o gtans pacna

ke b pladt Db Sl an, F it gl Tyttt 1Sy

Lol i ¥ = o Jundl b TP B2 VLI TR TN § e S ||

oy e ¥ e denl ey ki el adid LS aii o3t

et Y LK S VL I PUCU L PN B RON W IRV | ISP R PO -

Actinedida, Acaridida, Oribatide o s, LieattJlis, i)
ped RV wpal b ol WS¥ slaacd LS, Uamasida |,

s L eeladl 1o, e peaks
bnier el Gemasida, Acaridida i, cos o JSU (LS ¢
cazol el ;..\,l_,..(‘%, Oribatida i) cacdiiaf i via s

e flaatly A N s U Aciinedida Ly,
Aidy pladl ylae s da 0 oLy, F ok R S JPCIRE § Y
) ) e Ly LaS Laasd g s e gerlnadl s, LS
Gamasida < Actinedida < Acaridida < Oribatida
s IR e ofe VILY o ofe WTLY ¢ ofe WAL ¢ ofe oo
1,y Gamasida 4, can: WU dhany il plald (LS
Stanel ao ettt Coobf v tacla ot el Al s Ll
el Bt g et 30 ppmb gt patipe e JM» Camasida I
Haystactiotasf i cadas] Gl Iy b - gutende ol o le
Lylags S1ast ke b miall Cla, LSV allile |, 280 b las
SRS | JPpl Py § VW0 I TR T



