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Note : This paper is based on an original text that was presented in absen-
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in the Mediterrancan Region. 1-Colloquy on the Relationship Between
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- SUMMARY

1— Nine agro-—-:cosystems in the Mariut coastal desert region west of
Alexandria were sclected to study the chang:s brought about by dry land
farming and irrigated agriculture practices on populations of soil meso—
fauna. These sites are classified as follows :

a Rain—fed agro-tcosystems :

This paper is dedicated to the emnent Egyptian piant ecologist Prof. M.KASSAS,
Fac. of Science, Cairo Univ., President of JUCN, President of Egyptian National MAB
Committee who pioncered and encouraged integrated ecosystem studics in Egypt,
in hopour of his sixtieth birthday, July 1981. '
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i~ Coastal areas :
I— coastal fig at Omayed
2— coastal fig at Gharbaniat
3— caoastal almond at Gharbaniat
4 coastal barley at Gharbaniat

#- Inland arcas :
5— “Haj Ali” olive farm at Barg El-Arab
6— “Rest House” farm at Burg El-Arab

b- Agro-ccosystems rmigated by Nile water

7— “Old” vine farm at Gharbaniat

8— “New” vine farm at Gharbaniat

9 — Field crops farm at Burg El-Arab, with maize and
clover in rotation

2-— Sampling in these farms startcd in spring 1977 till autumn 1978. In
every site 10 quadrats (50 x 50x 60 deep cm) were taken in five seasons
(total of 50 quadrats in each site). The siecving method (through a
I-mm mesh sieve) was used m the first two sitcs, while hand-picking was
used in the other sites. The collected animals were sorted in the lab

under a binocular microscope and preserved m 709, alcohol or 4—69%
formalin and weighed later.

3— The density of soil mesofauna in irrigated agro—ecosystems is almost
double that in ram-fed ones (46.8 against 24.2 /m2), while biomass in
irrigated agro—ccosystems is only 109 higher than in rain-fed farms
(1464 agamnst 1331 mgm/m2). Densities under barky (rain -fed) are
lower than under rain—fed orchards. Similarly, densities under irrig—
ated field crops are lower than under irrigated orchards (vine). These arc

9.4 under barly against 11.7—49.6 under rain-fed orchards and 43.3
against 45.5—51.6/m2 in the latter case.

4— The dominant taxa in all nine sites taken together are : Formicidae,
Tenebrionidae and spiders. Dominant taxa m rain—fed agro—ecosys-
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tems are : Tenebrionidae, Formicidae and Scarabacidae, while in irrigated
agro—ccosystems they are : earthworms, Formicidae and spiders.

5— It is not possible to arrange the nine agro—ecosystems on a single line
gradient of classification according to the degree of artificialization based
on the findings of the present investigation on population density and
biomass of soil mesofauna. Rather, a dendritic classification is more
realistic and appropriate.

INTRODUCTION

The Mariut coastal desert west of Alexandria is considered a natural
outlet for the growing population of Egypt. Several agricultural expan-
sion projects are being implemented there to increase the irngated arca
from 4,000 ha to 242,000 ha, taking advantage of the water stored in the
High Dam Lake at Aswan (UNDP/FAO 1971, Ehlers 1979). Various
typss of dry-land farming and irrigated agriculture thus co-exist now
(Ayyad and Ghabbour 1977). These various forms of traditional and
modern agriculture affect the environment drastically, and, as an integral
part of the land and soil systc¢ms, the soil fauna as well, and are superim-—
posed on edaphic and climatic factors.

The geomorphology of the Mariut coastal region is characterized by
a number of ridges parallel to the sea coast and enclosing 2 number of
longitudinal depressions which may be saline or not according to level of
water table. Four of these ridgzs are prominent : two north of the Mariut
Salt Marsh, and two to the south of it (Fig. 1). Rainfall is about 180
mm/year, but may fluctuate from 50 to 300. Soils are calcareous of
sandy to sandy loam texture. A detailed description of the area and its
ecology was given by Ayyad and Ghabbour (1977). The main crops of
rain—fed agriculture are barley, figs and olives, whilc irrigation serves
vine-yards, or annual field crops such as maize, clover, or wheat. Before
the definitive crop is cultivated in these government managed farms,
the reclaim:d land i1s put under alfalfa for som: years to improve soi
properties.

The present work focusses on some features of important taxa of soil
fauna in a selection of agro—ecosystems of this region.
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MATERIAL and METHODS
1. Experimental Sites.

Fig. 1 shows the arca of study and the variows agro-tcosystems of
the Mariut region selected for the present investigation. The nine selected
sites represent two types of agro—€cosystems : 6 rain—fcd and 3 it gated.
Four of the rain—fcd {arms are coastal (i.c., north of the Sali Marsh), and
two are inland (i.e.. south of the Salt March), while all three irrigated
farms are naturally irrigated, because the irrigation water does not cross
the Salt Marsh. Farmno. | (Fig. 1) is rain—fed fig on th= littoral sand dune,
or first ridge, at Omayed. The soil fauna undcr shrubs of the natural
vegetation in this dune system was studicd by Ghabbour, Mikhail and
Rizk (1977). Farm no. 2 is rain—fed too but in the non-salin: depression
bztween the first and second ridges. . Farms no. 3 (2lmond) ard 4 (barley)
ere also rain—fed and are adjacent to farm no. 2 in the depression, at Ghar-
baniat- Farm no. 5 is rain—fed olive on the scuthcra slope of th: third
ridg: on the site of an ancient karm, which 1s an artificial rocianguiar
ridgz erected in Grocco-Roman times to harvest rzin water (Kassas
1972). Tius fa=m will bz called “Haj Ali” farm aficr it owner. Farm
no. 6is an old (established in 1935) and neglected rain—fed olive farm iz the
same depr. ssion (between the third and fourth ridgss), near the rest house
at Burg El-Arab, and will therefore be callcd the “Rest House” farm.
Farms no. 7 and 8 are “old” (established in about 1971) and “ncw™ (est-
ablished about 1974) irrigated vine farms in the Manut frontal plain,
north of the fourth ridge, at Gharbaniat. The soil fauna vader the shrub
Thymelaec hirsuta of the natural vegetation in this plain was Jtudied by
Ghabbour and Shakir (1980 a). Farm no. 9 1s adjacent to farm no. 5.
on the sam: <lop> and also in the site-of a karm, but is irrigated. it was
formeriy a similar rain-fed olive farm but when irrigated and plantcd with
annual fizld crops (maize and clover, Trifolium alexandrinum) the olive
trees deteriorated and ‘were finally uprooted in July 1979. A detasied
description of these sites will be given elsewhere (Ghabbour and Shakir,
In preparation).
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2. Sampling and Extraction of Soil Mesofauma :

The term masofauna is used here in the sense of mvertebraie animals
larger than ca. 1 mm, as used by Ghilarov (1941), Ghilarov and Arnold:i
{1969), Rapoport and Tschapzk (1967), Wallwork (1976), Ghabbour,
Mikhail and Rizk (1977), among others. -

Sampling besgan in spring 1977 and continued till late autuma 1978.
In every site samples were taken in five scasons, ten in each season, making
a total of 50 samples pzr site. Quadrats (50> 50x 60 deep cm.) were
selected at random along a lin: within the center of the farm (between
treces or shrubs in order to avoid damaging the roots). Ten quadrats
were laid in each season. Soil extracted from the excavated pit was
either sieved through a 1 mm mesh sicve (Ghabbour, Mikhail and Rizk,
1977) in rain-fed farms (except the two olive farms) where soil is loose
and friable, or was broken into smaller lumps and the animals hand-
picked, in the irrigated farms and the two olive farms where soil is masstve
and consohdated( and cannot be made to pass through the m=eshes of
the sicve) .After sieving or hand-picking the animals were kept in
tight polyethylene bags and taken to the lab for sorting under a binocular
microscop:s ( x 100). Each animal found was preserved in 70% alcohol
or, in som? cases, 4—69%, formalin. They were later weighed and their
weights therefore refer to alcohol- or formalin-preserved specimens.
Identification of taxa in som: cases, e.g., the sand roaches, was possible
to the sp=cies level by comparison with authentically identified material.
Other taxa were identified using the guidance of Jacques (1947 & 1951),
Chu (1949), Hammad (1974), El-Zoheiry and Mohamed (1949), Mandahl-
Barth (1974) and Lyneborg (1975).

The sites of these agro—zcosystems were classified according to the
system proposed by Long (1979) who estimates a “‘degree of artificial-
1zation”’ based on the influence of man and his domestic animals in various
agricultural practices. This classification is used for graphically repre-
senting the results of animal density and biomass along the gradient
proposed by the Long system (Figs. 2 and 3). The degrees and characters
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Fig. 2 Poplulation density of major taxa of soi} meaofauna ip nine agro-ecosystems
in the Mariutregion, arranged in the omder of their degree of artifficializ-
ation according to classification of agro-ecosystems in the Mariut region
proposed by Long (1979).
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shown in figs. 1 and 2, also arranged in the order of degree of artificialization.



——9—-

of each of the selected agro—cscosystems of the present study, are as follows:

—2/4 or 2/5, fallow fields (with pereamial or anmual herbaccous plants),

. moderately grazed in rainfed cultivation arcas (as barley at Gharbaniat,
site_ no. 4).

-—5/0, rainfed arboriculture or viniculture, olive, fig, almond, with little
cropping care {as 2lmond at Gharbaniat, sitc no. 3 ; olive at Rest House,
site no. 6 : Fig at Omayed. site no. 1 ; Fig at Gharbaniat site no. 2).

—5/1, samsz as above, olive, figs, almonds, ctc., well cultivated, regular
ploughing, rcgular pruning of the trces, manuring, fertilizatlon (as
Haj Ali olive farm, sitc no. 5).

—6/2, irrgated agriculture, complex rotation (winter cereal or winter
legume crop and food or fodder summer crop), (as ficld crops farm,
site no. 9).

—7/2, irrigated orchards, irrigated vine—yards (as irrigated “ncw” and
*“o0ld” vinc farms at Gharbaniat, sites no. 7 and 8).

The arrangement of taxa of soil fauna m an order of dominance
according to abundancz (density) in the various agro-ecosystems singly
or collectively was made by treating the density data according to the
method proposed by Roberts and Hsi (1979), which. gives each species
a value termsd the Index of Spscies Abundance (ISA).

RESULTS AND DISCUSSION

Table (1) Gives a qualitative impression of the dominant taxa of
soil mosofauna (animals larger than 1 mm, i.e., macro-invertebrates)
which were extracted from the 6 rain—fed and the 3 irri gated agro—
ecosystems sclected in the Mariut region and investigated in the period
from spring 19;77 to autumn 1978. These results are a condensation
of the means of 10 quadrats taken for 5 seasons from each agro—ecosystem
(450 1n all). The Table indicates the dominant taxa appearing in rain—
fed agro—-scdsystems as a whole, compared with the irrigated, and using
-the ISA method developed by Roberts and Hsi (1979). According to
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Table 1

The top ten taxa of soil m>sofauga in rain-fed and irrigated
-agro—ccosystems in the Mariut coastal desert region, arranged according
to thair ISA valu:s calculated afier the Roberts and Hst (1979)

method.

B e e e T — ]

Rain-fed Irrigated -Combined
— Tencbrionidas — earthworms 1.7 —— Formicidae 3.7
adults 2.2 — Formicidas 2.0 — Teneb.(a) 4.2
larva: 7.0 — spiders 4.0 — spiders 6.6
— Formicidae 4.6 — Gryllidac 5.0 — Isopoda 7.3
— Scarabacidae — Isopoda 5.7 — Tenebrio—
adults 7.9 — Carabida: nidae (1) 7.8
larvae 11.6 adults 6.0 — Scar. (a) 10.7
— spiders 7.9 — Teneb. — Carab. (a) 10.7
— Isopoda 8.2 adults 8.3 - earth-
— sand roachss 10.5 larvas 9.5 wOorms 10.9
(H. syriaca) — Lepidop- — Lepidop-
—— Carabidae tera (1) 11.3 tera (1) “12.3
adults 13.1 — Staphyli- —— Scarab. (I) 13.2
— Lepidoptera nidae 11.5 — Pyrrhoco-
larvac  13.5 — Pyrrhoco- ridae 14.6
— Diptera ridae 12.2 — Gryllidae 14.7
larva=  14.6 — sand roaches
— Pyrrhoco- (H. syriaca) 14.7
ridae 15.1 — Staphyli-
nidae 16.2
— Daptera
larvae 16.4
— Lepidop-
tera (1) 20.0
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this method, the top seven dominant taxa in rain-fed agro—ccosystems
are : Ten=brionidae, Formxcidae, Scarabacidae, Spiders, Isopoda, Sand
roaches (Heterogamia ~syriaca) and Carabidac. In irrigated agro-
ecosystems, on the other hand, the top seven taxa are : Earthworms,
Formicidae, Spid=rs, Gryllida= (mostly Gryllotalpa gryllotalpa), Isopoda,
-Carabidae, and Tenzbrionidaz. The change in the order of dominance
of taxa is evident in the case of Tenebrionidae, for example? while the
appearance and dominance of carthworms, Gryllidae and Staphylinidae
in irrigated agro—ccosystems is notable. However, there are certain
taxa which rcmaind dominant in both typzs of agro—ccosystems, such as
Formicidae, Spiders and Carabidea, indicating that the irrigated agro-
ecosystems still retatn the characteristic fauna of the surrounding original
habitats.

Table (2) indicates the mean annual population density of the most
important taxa in each of the 9 selected agro—ecosystems. Table (3)
shows the mean annual biomass of these taxa. The mean annual popu-
lation density (PD) in rain—fed agro-ccosystems is 24.2/m2, compared
with 46.8/m2 in irrigated systems, showing a doubling in density. The
m2an annual biomass in rain—fcd systems 1s 1330.6 mgm/m2 (alcohol
or formalin—preserved), compared with 1463.6 mgm/m2 in irrigated
systems, showing only a 109/ increase, reflecting the decrease in dominance
of such heavy-bodicd taxa as Tencbrionidas and Scarabaidae.

It 1s clear from the present results and from field observations that
earthworms invad:=d thesc desert agro—ecosystems largely when these
were irrigated. Earthworms actually appeared in these sites in pzriods
of irrigation and disapp:ared in periods of non-irrigation. The earth-
worms that did appzar were nearly all juvenile lumbricids and few of
the worms were in the adult stage. Allolobophora caliginosa appeared
msites nos. 2, 3, 5, 7, and 8. Eisenia rosea appeared in site no. 9, wherein
its appearance was in all 5 seasons of investigation. Therefore, Ghabbour
and Shakir (1980 b) suggested that E. rosea could be used as an indicator
of the complete transformation of irrigated agro—ecosystems in Mariut
to conditions approaching thosc prevailing in the nearby fields of the
Nile Delta, which are the source of the invading soil fauna in irrigation
water or m manure fertilizers.



Table 2
Average anmual popudation density of soil mesofauna {(per m2) in nine faims i the Ma 1ot region (see Fig. 1)
for serial number of farms.

e S s e S S s e P, S - — _— ey m—— rem— —n— e . s b ——— et sl s - r— . ke e P— it g 1
Taxa of Rain-fed (Rf) Iriizited (Ir) mean
soil measofaunz 1 2 3 4 5 6 7 8 9 R Ir
Iilall!illli[lllllli]ll
carthworms. . 0.0 2.4 0.2 0.0 0.6 0.0 3.6 2.0 13.7 0.5 14.§
Isopoda 5.7 0.4 1.5 0.3 0.0 11.7 0.7 3.4 0.6 3.3 1.6
spiders 0.3 0.2 0.6 0.5 }.0 1.1 £.9 1.9 3.4 ) 2.
Gryllidae 0.0 0.0 0.0 0.1 0.0 0.1 0.4 | 4 0.3 00 1.9
sand roaches 1.5 1.1 .8 04 00 0.0 00 0.0 00 21 0.0
(H. syriaca)
Pyrrhocoridae 0.0 0.1 0.0 0.0 3.3 LY 1.0 0.1 Ou 1.2 0.3
Lepidoptera 0.2 0.2 02 0.1 U0 0.4 0.9 0.5 U 4 0.3 0.6
(larvae & pupae)
Diptcra (larvae) 1.1 0.1 .4 0.1 0.0 00 0.0 00 0.2 0.4 0.1
Formicidae 0.2 0.6 9.4 32 1.2 3.9 7.7 40 | 6.4 3.1 IR, 8
Tenebrionidae 16.9 4.0 17.6 R 1.9 22 0.2 0 9 3.3 7.6 22
zﬁmﬁ & adults)
Scarabacidae 6.4 1.0 18 1.1 0.1 0.4 {2 0 1 0.1 J.] 0.3
{larvae & adults) |
Carabidae 0.! 0.3 0.6 0.1 6.3 0.2 1.0 0.6 0.8 0.2 0.8
tlarvae & adults)
Staphylinidae 0.0 0.0 0.0 0.0 0.4 0.7 (.4 1 0.9 0.2 0.4
Others 1.6 1.3 4 5 0.3 5.5 [.3 0.6 0.6 1.5 2.0 0.6
r!illillliilff
Tolal 34.0 11.7 49.6 9.5 14.3 26.3 45 . 6 51.6 43.3 24.2 46.8
bt -

T Ty A S————— S—— e i e sy st gt 4 — S— .l =S e p— R = S S — Yt I wre— S —
g L I_'I.I._-llII.IIII Elliilh LER ol e — i }IIIFI.II-.II_I' H e — - iﬂ
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Table 3

Al

Average annual biomass of 12 top taxa of soil mesofaung in aine
agro—ecosystems in the Mariut coastal desert region, in mgm/m?2.

Taxon - Rain —fed . Irngated
carthworms 83.4 602.7
Isopoda t 21.5 20.3
spiders 6.9 27.5
Orthoptera 0.4 453.7
Dictyoptcra 337.4 5.2
Hemiptera 141 5.0
Homoptera (Cicadidac) 117.7 0.0
Neuroptera 13.8 0.0
Lepidoptera 23.7 T7.5
Diptera ‘ 7.8 4.9
Hymenopicera - 72.0 57.3
Coleoptera | 671.7 203.8

Gryllidae which invaded the irigated agro—systems of the Mart
region werc mostly the noiorious past Gryllotaipa gryllotalpa at an average
PD of 3.9/m2 and an averag: biomass of 451.5 mgm/m2. Colzoptera
appecared in high PD and biomass in rain-fid agro-ccosystems than m
irrigatcd ones (10.8/m2 agamst 3.8/m2 in density and 671.7 mgm/m?
against 203.8 mgm/m?2 in biomass). Tencbrionidae, as adults and larvae,
arc the main constituent of this Order, making up 71 % of its numbers
in rain—fed agro-ccosystems and 579, in irrigated ones, and 819/ of
biomass in the former against 73% in the latter. The status of Tene-
brionidas can thercfore be used as an indicator of the transformation of
agro-ecosystems mto more artificialization. Isopoda are an imporiant
component of the fauna in both types of agro—ccosystems, appcaring at
an average PD of 3.3/m2 in rain—fed, and at 1.6/m?2 in irrigated systems,
and a biomass of 21.5 mgm/m2 in the former and 20.4 mgm/m2 m the
latter, indicating heavier-bodied species inhabiting irrigated agro—
ecosystems. Other taxa of soil mesofauna fluctuated irregularly in



density and biomass between rvain-fed and irnigated agro-ecosystems
according to the scasonality of appearance of the taxon In question or
the stage of its hife-cycle.

When comparing soil mssofauna in the various crops and orchard
farms, it appcars that density under rainfed barley 1s less than under rain-
fed orchards in general. The average annual density is only 9.5/m2
compared with 11.7—49.6/m2 under rain-fcd orchards. In fact, it 1s
the lowest dsnsity of all sites. Similarly, irrigated ficld crops have a
slightly lower average annual density than irrigated orchards, 43.3/m2
in the former against 45.6—351.6/m2 in the lattcr. The sam= holds for
biomass, which, on an annual average, 1s 739.3 mgm/m2 under barley
and 805.9—2721.7 mgm/m2 under rain—fcd orchards. The average
annual b'omass of soil m=sofauna in irrigated field crops, on the other
hand, is also slightly lower than in irrigated orchards, reaching 1437.0
mgm/m?2 in the former, agamnst 1465.9—1488.3 mgm/m2 in the latter.

Fig. 2 shows the distribution ¢f PD of soil mesofauna along the
gradiant of degree of artificialization as proposed by Long (1979). The
sixteen taxa common to both rain-fcd and iriigated agro-zcosystems are
shown. The term taxon is here used in a bread sense encompassing the
ecological role of a certain stag> in the life—cycle of the organism if its
niche is different from that of other stag>s i the hfc—cycle. It 1s clear
from Figs. 2 and 3 that soms taxa incrzase with irrigaticn, some decrease,
while still som2 oth-rs remain at th=ir oniginal levcls. Ramnfcd systems
are charactarized, as the Figs. chow, by high densitics of Formicidae,
Tenebrionidac, Isopcda, Scarabazidae and sand roachzs (H. syriaca).
comfirming th: results rcached at by the use of the ISA mesthod of Roberts
and Hsi (1979). Irngated agroecosystcms are characterized, om the
other hand, by high densities of Formicidae, earthworms and Gryllidas,
again confirming th~ findings reachcd at by the ISA mzthod. How-
ever, increase or decrease in density of these taxa does not strictly follow
the gradient of degree of artifictalization proposed in Long’s classification.
When we come to biomass (Fig. 3), we find that Formicidae show higher
bromass at both cnds of the gradient and low biomass in the maddle. Adult
Tenebrionidae apprar to show an increasing trend from the lower end
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(barley) to the highier end of ram-fed systems (i.c., profit from increased
artificinlization ‘as long as there is no irrigation). They fall to almost
zero level, and then have & modzrate biomass in the middle of the scale
of irvigated systems. Larval Tencbrionidac show an irregular pattern,
as well as earthhworms, Pyrrhocoridae, Lepidoptera, Carabidae, Isopoda,
and Scarabaeida=. Gryllidae do not follow the gradient in irrigated
systems, dlthough they are present only m these systems. On the other
hand, sand roaches do not follow the gradient m rain-fed systems, to
which they are characteristic. It secms that Gryllidae replace sand
roaches as the successful burrowers when irrigation ts mtroduced.

Thus it appears from Figs. 2 and 3 that the mcrecase or decrease of
PD or biomass of soil mesofauna docs not follow, in most cases, the
linear gradient of degree of artificiabzation as propos<d by Long (1979).
.In fact, the various taxa of soll mesofauna as rovealcd in this study can be
used to construct a more rcalistic system of classification of agro—ccosys—
tems in which they are not conceived as arranged on a ladder with the
least artificialized at the bottom and the most atificialized at the top, but
rather positioned on branches of a iree which have several levels of arti—
ficialization as well as several forms and sevcral ways in which this arti—
ficialization is acquircd. In other words, a dendritic system is more
rcalistic than a ladder—type system of classifying agro—ccosystems. As
far as the Marmat region agro-ecosystems are concerncd, this dendritic
system will have at its base the “natural’” vegetation in the Manut frontal
plain and its associated soil mesofauna, as studied by Ghabbour and
Shakir (1980 a), and the littoral sand dune vegetation and its associated
soil mesofauna as studied by Ghabbour, Mikhail and Rizk (1977), both
at the Gharbamiat locality. Further branching of the system may be
into : rain-fed and irrigated, then each nto :field crops and orchards, then
cach further may branch into : littoral (coastal) or inland. There is
in fact evidence (Ghabbour and Shakir, in .preparaiicn) that the soil
mesofauna of rain—fed and irrigated agro- cosyste ms in the nland depres—
sion are more similar to each other than cither of th:m to the coastal
rain-fed agro—ecosystems. There is nccd to establich more data in order
to be able to elabor ite such a dendritic system of classifioetion.
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It 1s evident that no two agro—ecosystcms are similar in the order of
the most important taxa (dominance m PD oz in biomass). If, on the
other hand, distribution of the taxa in the various agro—<cosystems, is
considercd, we find that Formicidae have the highest ficquency m the
list of the five most abundant taxa, bcing thus represented in 8 .agro—-
ecosystems, followed by Tecnebrionidac in 7, spiders m 6, Isopoda and
earthworms in 5 eacﬂ,Scambae idae 1n4, sand roaches and Pyrihocoridae in
3 cach, Gryllidae in 2, and {inally Carabidac and Diptera larvae m one
cach. The order of abundance of these dominant taxa in the nine agro-

ecosystems is as follows :

Taxon Agro—ccosystems (numosrid as under Maticial

and Methods) in decrzasing order
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Agam, it is clsar that a linear cla-sification of agro—cosystems, if
based on findings on population density and biomass of soil mesofauna,
1s not possible, and that a dendritic system of classification is more rea-
listic and appropriate. Further data on similarity and diversity needed
to support this classification will bz presented elsewhere (Ghabbour
and Shakir, in preparation).

Prof. G. Long (pers. comm.) confirmed that the linear classification,
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based solely onvegetational datasho , uld be approprate only for vege-
tational comparisons, and that it is not meant for comparing other com-—
ponents of the ecosystem.

Quelques Traits des Taxons Importants de la Mésofaune du Sol dans
un Désert Cotier Afro-Méditerranésn. I.—Considérations Générales
sur la Mésofaune du Sol dans les Agro— Ecosystémes.
par S.I. Ghabbour et Safwat H. Shakir

Dept. de Ressources Naturelles,

Inst. de Recherches et d’Etudes Africatnes.

Université du Caire, Guizé, (Le Caire), Egypte
Résumé

1— Neuf agro-écosystémes de la region du désert cotier de Marnout ont
été choisi pour étudier les effets de I’agriculture 3 sec (utilisant Ia pluie)
et I'agriculture irriguée (utilisant 'eau du Nil), sur les populations de 1a
faune du sol, en particulier ccux de la mésofaune (plus grande qu’un mm).
Ces sites sont classifiés ainsi :

A— Agro—écosystémes utilisant la pluie :

1) sur la zone cotiére :

1— figwer sur la cote 3 Omayed
2— figuier sur la céte 3 Gharbaniat
3— amandier sur la cote A Gharbamat

4— Orge sur Ia cote a Gharbanuat
11) sur la zone mtérieure :
5— olivier de “Haj Ali”” 3 Bouig El-Arab
6— olivier du “Rest Housc™ a Bourg El-Arab
B— Agro—écosystémes irrigués ii ’eau du Nil :
T— *“vielle” vigne a Gharbamat (établie an 1971)
8— “nouvelle” vigne & Gharbaniat (étabhie en 1974)
9— culture A assolement 3 Bourg El-Arab (maize et iréfle).
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2 L’échantillonnage a commencé au printemps de 1977 est a duré
jusqu a Pautomne de 1978. Dix prélévements ont été pris de chaque
site (chaqu’'un 50 x 50 x 60 cm de dimension). Les animaux
extraits étaient passés a travers un tamis d’un mm dans le cas des deux
premiers écosystémes, ou friés a la main dans les autres écosystémes.
Les animaux étaient assortis a I'aide d’un microscope binoculaire au
labo, et presservés dans 'alcool 709, ou le formol 4—6 7.

3— La densité de la mésofaune du sol dans les agro—écosystémes irri-
gués est presque le double que celle dans les agro-écosyestémes 2 sec,
d’une moyenne de 46.8 contre 24,2/m?2, tandis que la biomasse annuelle
moyenne sous irrigation n’cst que 109/ plus élevée que celle des systémes
A sec, 1464 contre 1331 mgm/m?2.

La densité sous Porge (une culture annuelle 3 sec) est moins élevée que
celles sous I'arboriculture 4 sec (9,4 contre 11,7--49,6/m2). Dc méme
la densité sous Passolement de maize et tréfle est moins élevée que celles
sous I'arboriculture irriguée, 43,3 contr ¢ 45,6—51,6/m2.

4-— Les taxons dominants dans I’ensemble des neuf agro—écosystémes
sont : Formicidae, Tcnebrionidae, et araignées. Les taxons dominants
dans Pensemble des agro—écosystémes 3 sec sont : Tenebrionidae, For-
micidae, et Scarabacidae, tandis que dans les agro—écosystémes irrigués.
ils sont : les vers de terre, Formicidae, et araignées.

5— Un essai de ranger la densité et la biomasse de 12 mésofaune du sol
sur une €chelle des agro—écosystémes étalés d’aprés leur “degré d’arti—
ficialisation (congue par LONG) a été tcnté. Il est constaté que cette
tentation n’est pas possible car les données sont en désaccord. Une
classification dendritique des agro—écosystémes serait plus réalistique
et plus appropriée., qu'une classification linéaire.
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