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ABSTRACT

To better understand the trend of locust populatiemisting in southern Algeria during the calm pdsi
(recession), a study on the phase status of Igmmtlations ofSchistocerca gregarién its natural biotope, was carried
out during the two years 2009 and 2010. To do thisrphometric measurements of 163 Locust indivislimtluding 81
males and 82 females, from eight different biotopesye performed. The mean values of morphomedtios of Elytron
on Femur (E / F) and Femur on Cephalic capsule@lih the 8 study sites fluctuate in males fro®22to 2.13 for the
E / F ratio and 3 65 to 3.95 F / C ratio. For fezsdt / F varies between 2.09 to 2.15 and F / @vdrétween 3.83 to 4.03.
The comparison of the results related to E / Fosaand F / C with those of Dirsh (1953) and theorepn their
morphometric abacus of Duranton and Lecoq (1996)ved that male and female populations that evaivihé biotopes
of both southern and central parts of the AlgeBahara, for the two years 2009/2010 are mosthStigarious-transient

with a rare presence of purely solitary individuatgl a total absence of gregarious individuals.
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INTRODUCTION

Algeria, as the countries sheltering breeding aodfdke locustSchistocerca gregaridaces every year a risk of
invasion of this species. The Loc&thistocerca gregari#és an insect which is able, under influence otibiand abiotic
factors, being transformed from a harmless solifrgise to a very voracious and gregarious phass.tiEmsformation
takes place through intermediate phases, callegigmat, resulting in morphological changes, pigmemd anatomical.
Morphometric indices are one of the indicators fivatvide information on the trend of locust popiglas to one or to the
other of the two phases. Indeed, under the effiettteogrouping, the body parts of hoppers and addtin’t grow all in the

same sizes.

This is why, the morphometric measurements arenafsed to characterize the phases of locusts (Yya@r8
Dirsh, 1953) in (Duranton and Lecoq, 1990). Gregasilocusts are characterized by a higher E / Faatover F / C
compared to solitarious. Indeed, in solitary losuyst / C is higher and E / F lower compared to aregs
(Meinzingen,1993) in (Moumen, 2002). Given thatAilgeria only few studies have been addressed orpliasal state
locusts in the recession period in the Sahara, evisidered it useful to carry out this work to bettmderstand the

behavior of the locusts in the field during recesgieriods.

Our study was performed on individuals $¢histocerca gregari@oming from the field (natural environments)
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captured in the different regions of the Algeriaah&a during 2009 and 2010, particularly in the gdogOued EI Botha:
26 31 N 02 56 E and Oued Amded: 22 48 N 04 18Hg) Adrar region (In Belbel: 28 12 N 01 09 E, 27831 12 E,
27 48 N 01 34 E and Zaouiet Kunta: 27 18 N 00 12W12 N 00 13W), the region of Bechar (Ksabi: 29\0@1 05 W).

IINVLIENYR

— —
(1) Oued Bt Botha (W. of Tamanrasset) /\3> Oued Amded (southwest of Hoggar) (5 ) Zaouiet Kounta (W, of Adrar)
= 2 >

&) e

(2) OuedSeowa (W, of Bechar) ("4") North, South et Est de Tn Belbel (W, of 4" Adrar)

Figure 1: Capture Sites Locust in Southern Algeria
MATERIALS AND METHODS
Materials
To examine the phase state of populatiorSabfistocerca gregariay the calculation of morphometric, we used

the following equipments:
e Material of Capture: To capture the locusts we used a sweep net.

» Cages/Boxeswinged locusts and hoppers caught are put intesthgxes to be brought to the laboratory for the

study.
In the laboratory, the material used for the stafignorphometric indices is composed of:
» Acaliper
e Graphic paper
» A stereoscopic microscope or a magnifying binocglass
Methods

e The Selection of the Study Sites in the Field
Site selection was made according to the presefriite docusts localized by the monitoring locustrtes of the

National Institute of Plant Protection of Algeri&dlPV) during the control campaigns of 2009 and 2(RiQure 1)

» The Capture of Locusts

To capture the winged across the fields, we usedetthnique of sweep net, which remains the mestioal and
efficient. It consists to capture randomly indivadis; with a net-sweep, assisted by a people pusbingts in the direction
of the net holder (Figure 2). With a quick glancesioriented towards the flying insect so thaidhetrates deeply into the

cone. The catches were performed outside hot perddhe day, in the morning between 8am and 1ladhi@a the
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evening between 4 pm and 6 pm. In the whole oftagons, capture was performed on an area of Q080

Figure 2: The Method of Capture Adults on Ground
e Laboratory Manipulations
The measurements were made with an electroniceralipeasuring different parts of the insect bodytipularly

the length of the elytra, hind femur length and immasm width of the head. Also, calculations of Edmd F / C ratios

were performed for each locust. (Figure 3 and 4).

| Length of the elytra |

Figure 4: Using the Caliper for the Various Morphometric Measirements

REFERENCE TABLE OF DIRSH (1953)

To set the phase status of the captured locusit®istudy sites, we used the morphometric ratiosfefence

given by Dirsh (1953), cited by Doumandji-Mitichedaal. 1996. (Table 1)

Table 1: Indices ofSchistocerca gregaria Morphometric According to Dirsh (1953)

Solitary Transient Gregarious
Males Females Males Females Males Females
E/F 1,99-2,07 2,02-2,09 2,08-2,18 2,10-2,15 2,14-2|28,16-2,33
F/IC 3,80-3,95 3,87-4,04 3,62-3,79 3,71-3,86 3,03-3|61,05-3,70
MORPHOMETRIC ABACUS OF DURANTON AND LECOQ (1990)
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Figure 5: Abacus Morphometric (Changes from Rungs, 1954) inQuranton and Lecoq, 1990)

This method uses a graphic representation of themoonetric ratios of the individuals studied. Adtiog to
their position in the chart, we can determine thage state of the locust and its tendency towandsob the two phases
(Figure 5).

DATA ANALYSIS

The main component analysis is used to provide diesaribed by a large number of quantitative véemplanar
representations (and thus visually interpretabfepecurate as possible. For this, the data is ¢egjeonto the factorial
designs; each plane being defined by a pair otral components taken from the first main compon€érom the review
of these projections, the analyst will try to ret information on the data structure. These date Ine derived from a
sampling procedure or observation of an entire [adjoun. Representations of the units allow desnghhe distribution of
individuals in the space and also finding the n@das that absorb maximum inertia of clouds andlfinhis great interest
is obtaining graphical summaries of the results.

RESULTS
According to the Morphometric Ratios of Reference sh (1953)

The following table shows a summary of the restdtated to averages of the morphometric rationdividuals
captured at 08 sites in the Algerian Sahara irtloeyears 2009 and 2010. (Tab.1)

Table 2: Comparison of the Average Results E / F Rias and F / C with those of Dirsh (1953)

Wilaya n Number of Individuals E/F F/IC
(Province) CHHE EiEs (Gender and Number) (Status) (Status)
(2,13+0,07) | (3,87£0,17)
?n?;dzggg)o tha Males (8) Transiens Solitary
2631 N 0256 E | females (13) (2,09£0,09)| (4,03+0,14)
Tamanrasset Solitaire Solitary
Oued Amded Males (10) (2,06 +0,07)| (3,95+0,09)
(novembre 2010) Solitaires Solitary
2248 N04 18 E | Females (10) (212£0,10) | (3,95¢0,13)
Transiens Solitary
(2,13+0.08) | (3,86 +0,14)
Adrar E\In?;(ijzlgoiilbel Males (20) Transiens Transiens
2812N 0109 E | Females (14) (2,13+0,10)| (4,00+0,27)
Solitaire Solitary
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Sud In Belbel | Males (10) ansions | Soltary
(2?232&181 12 E | Females (10) @frlfn;grgl) (3§;it¢a(r)§/06)
Est In Belbel Males (9) (Zéogi;i?éll) (Sgglitia?)’/ﬂ)
(2?6282%181 34 E | Females (9) (%rlfn;g;,lf) (3§;ifa?§/21)
Zaouiet Kounta | Males (10) CSoitaire | Transions.
2718 100 12W | Females (10) CSoltaire | Transiens
Zaouiet Kounta | Males (10) CSoltaire | Transiens
(2’\46;22%182) 13W | Females (10) (?frl;n;_rigél) (ifasniig}]ls&
, Ksabi Males () Csotiare | * Soltary
Bechar (ZA'I:)VCr)”?ZI\?:(L)Ci)OSW Females (6) (%frlsn;ghlsz) (3§;ifa?y'17)
Total Individuals Males (81) Females (82)

According to the Morphometric Standard Chart

The graph at the morphometric standard abacuseafdptured locusts in the various study statiomsdsn 2009
and 2010, shows that they have a transient stattls avtendency towards the solitary phase (tramsissocians).
(Figure 6)
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Figure 6: Graphical Representation in Standard Abacus Morphonetric of All
Locust Individuals Captured in Sathern Algeria during 2009 -2010
DISCUSSIONS
During various surveys carried out during the tveang 2009 and 2010, we collected 163 individualduding

81 males and 82 females. The mean values of morgtnicmatios on Elytra/ Femur (E / F) and Femur/sjz capsule
(F / C) in the 8 study sites fluctuate in malesfr@.02 to 2.13 for the E / F ratio and 3.65 to 3@&the F / C ratio.
For females E / F varies from 2.09 to 2.15 andCRvaries from 3.83 to 4.03 (Table 1). Referringhe Dirsh scale (1953)
and standard morphometric chart, it appears tratstopopulations of both sexes evolving in différ8aharan regions
(central and southern) are mostly transient withit&y trend given that the catches were performedng a calm phase

and in biotopes characterized by dense vegetatibich prevents the grouping of the locusts.
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We also have frankly solitary individuals but witHatively very small numbers and a total abseriggegarious.
This can be justified by the low densities of Iasus infested areas between 2009 and 2010 anchvepiasi-totality did
not exceed 2,000 individuals per hectare i.e. Addviduals/m2. The implementation of the Main Coment Analysis
(ACP) for individuals captured in different Saharagions during the years 2009 and 2010 showstlieatatio of E / F
and F / C change conversely with respect to therofhe percentages of the two inertia axes coresidas expressing the
contribution rates are 50.98% for axis 1 and 26.8d&%&xis 2. For the percentage contribution ofreaariable Femur (F)
Elytra (E), cephalic capsule (C) and morphometatios E/F and F / C in the formation of axes, thmdr variable
contributes most to the formation of axis 1 withate of 36.43 %. It is followed by the Elytra vdnia (33.3%). On the
other hand for axis 2, the E / F is one that cbaotes the most (45.04%). Followed by F / C rati@.24%).

For percentages of overall inertia for both axias,dontribution rate are 50.98% for axis 1 and 2% 8or axis 2.

The spatial representation of the whole male imiligls and females captured following variables eatibs
indicate that this population is heterogeneous Witth solitarious and transient character. Seveatibnal and foreign
authors worked on morphometric characteristicshim $outhern Algeria. We can mention those made bikovisky
(1939, 1940 and 1942) where he reported that thestgpopulations present in the central Saharadstvi939 and 1941
were populations with solitary status. Seddik ()9®&ted that locust populations studied in Adraréha transient status.

The same result was noted by Ouchen (1995) inethiem of Tamanrasset.

The work done by Kara (1997) between 1993 and 199Be Adrar region showed that the populationslistl
were similar to the transient state. Doumandji-&higé & al. (1996). durig the upsurge period of IadasAlgeria in the
regions of Tamanrasset and Adrar in 1995 repotiedptesence of dissocians transient populations.stime study by
Khider (1999) in the region of In Salah in 1995ealed the presence of locust populations with teabscongregans
status. The same author has indicated in its bigengtudy of locust populations in three statiordrax, Badamor, Aoulef
and Zaouiet Kunta, showed a transient status. I8l1®97) also noted in his study in Saoura redgmenpgresence of locust
with congregans transient status. Cherief (200@Genked in the Adrar region in 1996 and 1998, loqggpulations
consisting mostly in dissocians transient individu&uendouz-Benrima (2005) through his study ef distribution of
locust populations in the south of Algeria betwed®4 and 1998, noted that the sampling of locugtufaiions in
different biotopes in southern Algeria showed tHadmogeneous solitary populations and heterogeneafus
solitary-transient and solitary-transient-gregasiqaopulations, are distributed among the differ@mias of central and
southern Sahara during two periods of the yeaspnng and autumn. Kaidi (2006) reports in his nmometric study of
the Desert Locust in the Hoggar in 2006 that thpufations studied were transient with the presesfceome solitary
individuals, and probably some gregarious individifeom residual populations of post invasion. Kdmrche (2007) in
his morphometric study of locust during the invasin 2004 in Adrar region indicates that the samigdepulation has a
gregarious status. Bensalah (2009) indicates twatst populations in the region of Biskra during thvasion in 2004

were gregarious.
CONCLUSIONS

The different diagrams performed from morphometnigasurements made on 81 males and 82 females coming
from catches during the years 2009 and 2010 intégdtopes of the central Sahara and one in théhsouw Sahara,
suggest that male and female populations evolvinigoth southern and central parts of the Algeriaha®a for the two

years 2009/2010 are mostly Solitary-Transiens.
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We also have frankly solitarious individuals buttwrelatively low numbers and a total absence efjarious

individuals.
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