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ABSTRACT

This study of diet and food preferences in the agregs phase ofDociostaurus maroccanus
(THUMBERG, 1815), was carried out in the wild durithe months of June and July 2010 in the regioMafhoum
(State of Sidi Bel Abbes).

The determination of the diet and food choice waslenby the method of faeces content analysis, whibased

on the recognition of epidermises fragments ofcthressumed plants, using alight microscope.

The results of this study show tHaimaroccanuss a polyphagous species whose adult have a tepderayver-
consume of Poaceae (Gramineae). Poaceae accoantaige part in the diet of adult males and fesalethe gregarious
populations with over 60% of the total food speetficompared with the other consumed plant familegch are very
diverse but whose consumption frequencies are Mevy Regardless of the plant species, males analésrshow no
specific food choices, especially in the consumptid Dicotyledons. Among Poaceae species, and cadp® other
speciesl.olium multiflorumis highly consumed both by males and females, thi¢hexception oStipa parviflorawhose

frequency of consumption is different.
KEYWORDS: Diet, Dociostaurus maroccanufolyphagous, Poaceae, Acrididae-Plant Relation

INTRODUCTION

The Moroccan locusbociostaurus maroccanuis a specific pest in Algerian highland regions andsome
countries of the Mediterranean region and Asia Mitiois among the most feared locusts becausasgbdlyphagia, his
gregarious field and his group traveling that cliach large areas. It can attack cereals, vegedadobel growing fruits, in
the regions of western Algeria particularly. Thenitoring and control device deployed by the Natldnatitute of Plant
Protection, has allowed treating areas of tenhofisands of hectares, with more than 23,000 h®&18,2particularly in

wilayas of Sidi Bel Abbes, Tlemcen, Saida and Tiare

Considering the economic importance of this losusthave undertaken, in a natural environment, dystd its

diet and food preferences in its gregarious phase.

This work was carried out in June and July 201Mearhoum region (Wilaya of Sidi Bel Abbes) contaigin
several of Moroccan locust foci grégarigene, whigre defined by PASQUIER (1934. 1937), DOUMANDJITMCHE
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andal (1992), and listed by the National Institute ofRIRrotection of El Harrach (Algiers). These halsitaave recorded

a very important activity, particularly since 1999.
MATERIALS AND METHODS

Study of the diet was performed by the method etés content analysis, which is based on the récmyof
epidermal fragments of the consumed plants cordaimé¢he faeces, using a light microscope. Therdetmtion is made
by comparing to the reference epidermises, prepfioed fresh plants with drawn from the study siaalysis of the
epidermal fragments contained in the faeces has bgsed by several authors on various locustsL:amusta migrtoriain
Madagaskar by LAUNOIS (1976), on the Orthoptera coastal dunes (HAMDI, 1992), oRalliptamus genus
(CHARA 1987 and TOUATI, 1992) and in Morocco by BHALIMA (1983). To understand food preferences, rasties
of recovery and abundance - dominance of each pfatties were made (Table 1). Faeces collect hese bndertaken

on the ground during the months of June-July 2010.

Each captured individual is put in a pill box fo4 Rours, until it empties the contents of its diyestract.
The Egesta are then dried and stored until theyperpared between a slide and a cover slip. Depgrati the size of

Egesta products during captivity, one to seveidéslwere prepared for the same individual.
Preparation of the Reference Epidermises

The epidermises are processed using the methodhreended by BENHALIMA (1983). The plants fragments
are softened in a test tube containing 10ml ofdistilled water for ten minutes (Figure 1). Once tpidermis isolated,
it is soaked for five minutes, depending on itssistency, diluted bleach solution to destroy thié @entents. It is then
rinsed with water and then soaked in alcohol bafts0°, 75°, and 100° respectively. The differepidermises are then

placed between slide and cover slip in a drop ofé€a liquid (Figure 2).

Figure 1: Analysis Procedure for the Epidermises o€ollected Plants from the Field
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Figure 2: Reference Epidermis for Some Plant Spedef the Study Site
PREPARATION OF THE FAECES CONTAINED EPIDERMISES

The first treatment is the rehydration of the Egéastwater, for 24 hours. The faeces are then sbédeefive to
ten minutes in a bleach solution to enlighten thidermis. The epidermal Fragments are then rinsaghly with distilled
water and then dehydrated progressively, as foplduet epidermises of the field, in alcohol batb@°( 75° and 100°).

The different epidermis is separated ugiigrs under the magnifying glass, and then pldostsveen slide and
cover slip, using Faure’s liquid for conserving freparation. The plant species consumed by theod¢an locust are
determined under the light microscope by compatiregy epidermal fragments contained in the Egesttheoreference
plant epidermises collected from studied statioeqEently, a, Egesta contains plant debris thairaeto several species

where as the identification keys are the samerdlagive proportion of each plant is estimatedtmwhole preparation.

For each determined species, we calculated thévesliequency according to the formula Fr % =N)ik100
where ni : is the number of plant fragments foumdhe faeces, and N : is the total number of exathsamples. The
determination of the plant fragments is based eersé criteria; size and shape of the cells, typthe cell wall (smooth
or sinuous), shape and density of the stomatagpecesor absence of pile and spines, and the nuofiloedls constituting

the pile (unicellular, bicellular or multicellular)

RESULTS AND DISCUSSIONS

Feeding of Gregarious Populations ob. maroccanus, Marhoum Station (Sidi Bel Abbas) in June-July 2010

The frequencies of consumption of the plants foimdhe faeces of 30 individuals, analyzed by serrew

compared for their relative abundance on the ground
Covering of the Collected Plant Species in the Stydstation

The vegetation cover of Marhoum station adds up thness of 58 plants species belonging to thpeative
families of Asteraceae, Poaceae, Fabaceae, Resedad&oaceae, Renonculaceae, Papaveraceae, iantag,

Caryophyllaceae, Geraniaceae, Malvaceae, LamiaBeaaginaceae and Liliaceae (Table 1, Figure 3).

We find that the most represented plant familiestae Poaceae (39.65%) and the Asteraceae (25.1@#)ved
far behind by the rest of the families, where Papaseae and Lamiaceae have a covering rate of 2&&)®2.95%

respectively (table 1). The Asteraceae family albas 25 species with a very low rate of land octtapawith Artemisia
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herba alba(4.2%) andCarlinalanata(2.1%) being the most represented.

Poaceae are represented by only a total of 14 espédxit at rates of land occupation higher thanrastae’s
although these latter are more present. We carentlie presence of the Gramind2@abulbosacharacteristic of the
permanent habitat of the Moroccan locust. Howewaagther Gramineaklordeum murinuns more abundant with an
covering of 15% (Tablel).

Table 1: Covering Rates of the Main Families and Rht Species Found in Marhoum Station. (2010)

Plant Families Species Covering Rate %
Xeranthemum inapertun] 1,75
Carlina lanata 2,1
Anacyclus latealatus 1,05
Scorzonea laciniata 0,5
Carthamus lanatus 1,2
Hedypnois cretica 0,35
Mantisalca salmantica | 1,2
Filago spathulata 0,5

Centaurea maroccana |0,3
Anacyclus depressus 11
Stemomacantha acaulis| 0,2

Anacyclus clavitus 1,3
Asteraceae (25,15 %) Carduncellus pinnatus |1,17
Hedypnois cretica 0,35
Centaurea grincana 0,4
Centaurea involucrata | 0,02
Launaea nudicaulis 1,95
Lasiopogon muscoides |1,8
Sonchus oleraceus 0,14
Carthanus lanatus 0,17
Scorzonera laciniata 0,1
Artemisia herba-alba 4,2
Helianthemum sp 1,85
Anacyclus valentinus 1,05
Atractylis capitosa 0,4
Hordeum murinum L. 15
Stipa parviflora 2,6
Triticum turgidum 1,05
Poa bulbosa L. 3,7
Lolium temulentum 3,45
Avena longissimus 0,9
Poaceae (39,65 %) Bro_mus rubens 2,45
Lolium perenne 0,9
Dactylis glomerata 0,5
Lolium multiflorum 0,2
Stipa sp 0,25

Phalaris arundinacea 2,25
Anisantha fasciculata 0,2

Avena longiglumis 6,2
Fabaceas 099 |Jeiadabese 048
Resedaceae (0,1%) | Reseda decursiva 0,1
Aizoaceae (0,01 %) | Aizoon rispanicum 0,01
Renonculaceae (0.4 belphinium peregrinum | 0,01

%)
Plantaginaceae (0,3 %oPlantago valtorcanus 0,3
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Table 1 : Contd,
Minuartia cismontana 0,15
Minuartia meditenarea |0,1

Caryophylaceae

Herniaria hirsuta 0,2
0 1
(1,8%) Vaccaria pyramidata 0,05
Dianthus gaditanus 1,3

Glaucium corniculatum | 0,45

Papaveraceae (2,559 )hypecoum pendulum 5’1

Geraniaceae (1,95 %) Erodium guttatum 1,95
Malvaceae (0,45 %) | Malva parviflora 0,45
. Salvia sp 2,25
0 1
Lamiaceae (2,95 %) Marrubium sp 07
Boraginaceae (0,5 %) Echium sp 0,5
Liliaceae (0,01%) Muscari neglectum 0,01
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Plant Families
Figure 3 : Covering Rates of the Principal Represdnd Plant Families in Marhoum Station. (2010)
Frequencies of Plant Consumption by the Moroccan Adlt Locust in Marhoum Station (Sidi Bel Abbes)

The food spectrum of the gregarious adults of Manmgopulation is very diverse as it includes a taitlof
plants dominated by Poaceae and Asteraceae andhby waried Dicotyledon families with no specifimportance
(Table 2).

The highest consumption frequencies are those a¢€a® plants (between 60.6% and 63.5%), followethdse
of Asteraceae which are clearly less importantwbeh 8.1% and 9.2%).

Of all the recorded plant species, some plantsnateconsumed at all; and which afeisantha fasciculata
(Poaceae)Carlina lanata Anacyclus clavatysCarduncellus pinnatusndLasiopogon muscoideScorzonera laciniata
Atractylis capitosa, Mantisalca salmantica, Filagpathulataand Centaurea grincangAsteraceae), as well adinuartia

cismontangCaryophyllaceae) which were not palatable neityemales, nor by females (Table 2).
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Table 2 : Relative Frequencies of Plant Consumptio(P6) by Gregarious Males

and Females of the Moroccan Locust In Marhoum Statin

Families Species Male | Female
Hordeum murinum L. (15%)
Stipa parviflora (2.6%) 4.9 2,13
- . 0,91 8,18
Triticum turgidum (1.05%) 3'86 15
Poa bulbosa L (3.07%) y :
; 0 1,91
Lolium temulentum (3.45 %)
e 8,24 4,5
Avena longissimus (0.9 %)
0 0,98
Bromus rubens (2.45 %)
: 5,91 3,43
Poaceae Lolium perenne (0.9 %)
) . 5 2,89
Lolium multiflorum (0.2 %)
. 21,7 24,1
Stipa sp (0.25 %)
X 7,1 55
Dactylis glomerata (0.5 %)
) . 3,75 11
Phalaris arundinacea (2.25 0 0
%) ,18
Anisantha fasciculata (0.2 % 2013 8
Avena longiglumis (6.2 %) '
Minuartia meditenarea 1,17 0,99
Carvophvllacee Herniaria hirsuta 0 2,51
yophy "Vaccaria pyramidata 0 2,76
Dianthus gaditanus 2,13 0
Astragalus sp 0,9 2,5
Fabacees Vicia sativa 2,1 2,73
Papaveracees Glaucium corniculatum 1,7 2,15
P Hypecoum pendulum 0,7 0
Plantaginacees| Plantago valtorcanus 1,13 0
Resedacees Reseda decursiva 0 1,81
Aizoacees Aizoon hispanicum 3,43 2,75
Renarculacees | Delphinium peregrinum 3 4,91
Xeranthemum inapertum 0 0,27
Carlina lanata 0 0
Anacyclus latealatus 0,86 1,12
Scorzonea laciniata 0 0,11
Carthamus lanatus 0 0,31
Hedypnois cretica (0.35 %) 2,1 2,2
Mantisalca salmantica 0 0
Filago spathulata 0 0
Centaurea maroccana 0 0,91
Anacyclus depressus 0,89 0,75
Stemomacantha acaulis 0 0,31
Anacyclus clavatus 0 0
Asteraceae Carduncellus pinnatus 0 0
Hedypnois cretica 0,91 0
Centaurea grincana 0 0
Centurea involucrata 0 0,3
Launaea nudicaulis 0,11 0
Lasiopogon muscoides 0 0
Sonchus oleraceus 0 0,16
Carthanus lanatus 1,71 0
Scorzonera laciniata 0 0
Artemisia herba-alba 1,12 0
Filago spathulata 0,44 1,56
Anacyclus valentinus 1,13 0,13
Atractylis capitosa 0 0
Zygophyllacees| Peganum harmala 1,83 2
Caryophylacees Minuartia cismontana 0 0
Cistacees Helianthemum sp 2,25 3,52

Impact Factor (JCC): 1.6864

Index Copernicus Value (ICV): 3.0
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Table 2 : Contd,

ChenopodiaceesBeta macrocarpa 0 0
Geraniacees | Erodium guttatum 0 1,31
Malvacees Malva parviflora 1,9 0
Lamiacees Salvia SP 2,5 0

Marrubium sp 0,97 0,91
Boraginacees | Echium sp 2,1 3,12
Liliaceae Muscari neglectum 1,22 0
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Food Preferences of the Gregarious Populations of &houm Station

This study allowed us to conduct a study on thea dieD. maroccanusdepending on the local trophic
availabilities. We analyze here the resources égpion on the gregarious population scale. We caneg subsequently
the Poaceae supply in some gregarious locusts, ashdlim’s population in 2010, with that of the st population
studied by BENHALIMA in Morocco (1983) and BENFEKIIH Medea (1993).

We note that the Poaceae are the most palatabits g both males and females with consumptionukegies
superior to 60%, showing that this plant family @gies almost the entire food spectrum of these agiegs locusts
(Figure 4). Asteraceae with other dicotyledons @reiously less desired with very low consumptioeqiiencies of less

than 5% overall (Figure 4).
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Figure 4: Diversity of the Consumed Plant Familiesluring the Gregarious
Phase ofD. maroccanusin Marhoum Station
The Poaceae species preferred by males@iem multiflorum(21.7%),L. tementulun{8.24%),Stipa sp(7.1%),
Bromus rubeng5.91%),Hordeum murinunwith Lolium perenng4.9%) andTriticum turgidumwith Dactylis glomerata
(3.86% and 3.75%) respectively. Contrary to whaemorted of the solitarie®o0a bulbosavas not desired by gregarious
males during the months of June and July 2010 €r@bhnd Figure 5). MoreoveAvena longissimuand Phalaris

arundinaceavere not also consumed.
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Figure 5: Frequencies of Consumption of the Main Paceae Species by the Gregarious
D. maroccanus Males and Females in Marhoum Station
Gregarious females consumed 12 Poaceae specidwe of4t representative species of the station (Table2

However, the favorite Poaceae species latum multiflorum (24.1%), Stipa parviflora (8.18%), Lolium temulentum

(4.5%) andBromus ruben$3.43%) (Table 2 and Figure £oa bulbosavas palatable with a frequency of only 1.91%.

The different Poaceae were all over-consumed aoapttd their abundance in the field (the respectioeering
rate of each plant between parentheses) (Tabl/i2f). the exception of the specielordeum murinunwhich is under-

consumed as compared with its covering in thestati

BENHALIMA (1983) and BENFEKIH (1993) have shown theolitary adults consume about 40% of Poaceae,
while the solitary first stage larvae show a realdency. To over consume Poaceae espeétalliybulbosavhich is very
appreciated by the solitary larvae particularlydrid L2 (about 60%). The same authors have repthggdas the solitary
adults of the Moroccan locust evolve in their inmdilife, the season is becoming drier. They coresigss than 40% of

Poaceae. The consumption of Dicotylédones and natylédones, is proportional to their abundance.

In its solitary phase, the Moroccan locust is v@gentary. The insect becomes less demandingfwoiischoice:

its outcome is to find water and moisture in thastoned plants.

Its movements are very limited (BENHALIMA, 1983)céording LATCHININSKY andal. (1992) this species is
in the position of some Oedipodinae, capable ofreninigrations but without being committed to migrathich may
suggest thaDociostaurus maroccanisscapable of making major moves, but this specé&@siot be migratory dsocusta
migratoria. It is therefore important to expand these ideashe gregarious phase. Since the work of SVIRIDENK
(1924) in UVAROV (1977), it was recognized that gregarious adult is polyphagous. The fourth ampeslly the fifth

stage and the imagos feed on many dicotyledons.

The Gomphocerinae are almost exclusively graminus(JOERN, 1979; CHAPMAN, 1990). UVARQV (1977)
even citesD. maroccanusas graminivorous. Though, according to the obsemsatof BENHALIMA (1983), the
Moroccan locust is an ambivorous species as rapqitATCHININSKY and al, 1992) in late larvae stages and in
gregarious phase adults. On the scale of an ingijda gradual opening of the trophic range cowddrddated to an

increased movement.

In fact, the differentiation factors involved inetiperception of the vegetation cover like its #tid composition,
its structure or its phenological state, play @ riol the distribution of locusts (DURANTON arad, 1982). The locust,

Impact Factor (JCC): 1.6864 Index Copernicus Value (ICV): 3.0
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therefore, expresses its choice in its own biotopmeet its relational, nutritional and reprodustibneeds.
CONCLUSIONS

Poaceae account for a large part of the diet oft adales and females of the gregarious populatieitls over
60% of the total food spectrum, compared with tileeo consumed plant families which are very divdis¢ whose
consumption frequencies are very low. Regardlegsheplant species, males and females show nofi&pfaxd choices,
especially in the consumption of Dicotyledons. AmoRoaceae species, and compared to other spéciéam
multiflorum is highly consumed both by males and females, thighexception ofstipa parviflorawhose frequency of

consumption is different.

The results of this study show tHat maroccanusgs a polyphagous species whose adults express smedency

to over-consume Poaceae (Gramineae) and preseeiiotieea real risk to cereal crops including pesiofiheavy p

The Dociostaurus maroccanwgpecies has both practical and theoretical inter&stctical, because it is useful to
know the existence and proliferation conditionsaqfest ; theoretical, since the use of the enviemirby a polyphagous
species has rarely been undertaken because ofiffieeilles to overcome and the variety of resowrde take into

consideration.
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